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A. OBJECTIVES 
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Staggered Work Hours Study 

I. STATE-OF-THE-ART SURVEY 

With the increasing emphasis in the United States on the importance 

of "low-capital intensive" measures to reduce transportation congestion, 

there has been growing interest in the concept of Staggered Work Hours as 

one of the most fruitful and one of the least costly methods. 

In order to determine the State-of-the-Art of past and· ongoing 

efforts to institute Staggered Work Hour Programs in the United States and 

throughout the world, a comprehensive survey was conducted in 1974 involving 

131 United States and 77 foreign cities. The basic purpose of the survey 

was to inquire about the nature of Staggered Work Hours Programs which 

have been advanced or adopted in major cities. In addition to general 

information about employment and transportation, the surveys covered 

the techniques employed, achievements, costs, benefits, sponsorship 

and other pertinent factors involved in a Staggered Hours program. 
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I WORK PERFORMED 

1. Questionnaire 

In 1974 a questionnaire was designed which requested, from 

each city, information about its Central Business District as well as its 

possible involvement with Staggered Work Hours. 

The lengthy six-page questionnaire shown in the Appendix, 

was designed by Port Authority staff and was composed of eighteen questions. 

The first group of questions were related to the characteristics of the 

city's CBD, specifically highway and public transportation systems, the 

type and numbers of employees, the lunch periods and work schedule 

practices. 

The second group of questions attempted to detennine the 

status of any Staggered Work Hours practices in the CBD, as well as to 

secure infonnation as to how such programs were promoted. Insofar 

as possible, estimates of the costs and efficiency improvements created 

by the programs were requested as well as the attitudes of employees 

and management. For reasons of economy, it was decided that a single 

questionnaire must suffice both for U.S. cities and those abroad regard

less of possible language barriers. 

2. Solicitation 

As the survey was to cover work schedule practices in major 

cities in both the United States and throughout the world, it was necessary 

to determine both the cities which should be sent a questionnaire and the 

proper person or office to receive the questionnaire. 

I 
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2a) United States Cities 

The selection of the United States cities to be surveyed 

proceeded on the basis that only the largest should be considered. 

This meant that cities with a high area of concentrated employment 

should receive top priority. Examination of various city suumaries 

suggested that those cities listed in the broader Standard Metropol

itan Statistical Area (SMSA's) would probably not be desirable, as 

they generally included too many major urban centers. Accordingly, 

131 of the largest cities were selected from the United States 1967 

Census of Business--Major Retail Centers, which included a list of 

designated Central Business Districts. The CBD is usually an area 

of very high land value and characterized by a high concentration 

of retail business, offices, theatres, hotels and service businesses 

and is an area of heavy traffic flow and related degrees of congestion. 

The next step was to determine the recipient of the question

naire in U.S. cities. Although it was recognized that transportation and 

planning organizations fill out the questionnaire, it was decided that 

the questionnaire should be sent to each city's mayor with the thought 

that this would elicit the best rate of response. 
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2b) Foreign Cities 

Investigation showed that there are some 113 cities 

abroad with over one million population. _In view of the large 

number, it was decided that only cities with more than a million 

population should be sent questionnaires. However, a study of 

the cities by population indicated that several countries, such 

as India, contain a substantial number of large cities. This was 

considered undesirable as the survey might be too heavily weight

ed by one country. Consequently, where there were several cities 

in a country with a million or more people, some of them were, 

arbitrarily, not sent questionnaires. Conversely, there are 

major countries which do not have cities of a million population 

and it was deemed desirable to send some questionnaires so that 

these countries would be represented. 

The problem now became one of determining the proper 

recipient, and it appeared logical to send the questionnaire to 

the head of government of tre particular city. Interestingly, re

searchers often had difficulty in determining the name of the head 

of government in many cities even though repeated calls were made 

to foreign embassies and legations at the United Nations in New 

York. A total of 77 foreign cities were ultimately sent question-

naires. 

/ 
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3. Questionnaire Transmittal and Follow-Up 

A letter of transmittal accompanied the questionnaire, 

signed by Port Authority Executive Director A. Gerdes Kuhbach. 

This letter indicated that the Port Authority was engaged in 

a study financed by the Federal Govermnent aimed at gathering 

information on cities that have advanced or adopted Staggered 

Work Programs and to determine techniques employed, achieve

ments and costs. It also requested data relative to the char

acteristics of the CBD. (See the Appendix for copies of the 

U.S. and foreign transmittal letters.) 

In the case of foreign cities, where language dif

ficulties might be expected in some cases, the questionnaire 

was also mailed to the United States State Department's 

Economic/Commerical Officer in the consulate or embassy in the 

city solicited. It was felt that these Officers could help 

ensure the return of the questionnaire. In addition, a letter 

was sent to the Department of State in Washington, D.C., advis-

ing them of the request for their Officers' assistance. In many 

cases, the U.S. Dept. of State Official in the city queried, was 

instrumental in securing the completion and return of the question

naire. 
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C. SURVEY RESULTS 

1. Summary of Results 

An excellent return-rate for the State-of-the-Art survey 

provided substantial insight into current work schedule practices in 

many large cities throughout the world. A total of 141 cities returned 

questionnaires for an overall 66% response rate. These included 99 

United States cities and 42 from the rest of the world (response rates 

of 76% and 54% respectively). 

Analysis of the questionnaires indicates that there is a 

substantial use of Work Staggering programs throughout the world. 

The use of formal programs predominates in the United States, Canada 

and in Europe, while there appears to be little interest in the concept 

in South America or in Africa. There is some use of Work Staggering 

Programs in Asia, but other problems, primarily economic, occupy their 

time and take precedent over such efforts. This is particularly true 

in India, which reports monetary and other problems, No replies 

were received from cities in the People's Republic of China. 

Of all cities returning a questionnaire, some 51 had a 

form of Staggered Work Hours Program. These range from formal programs 

generally sponsored by a government or civic organization, to individual ., 

company programs. Based upon the responses, the most comprehensive on

going program appears to be the one in Manhattan which is the subject of 

this Technical Study. A higher proportion of foreign rather than U.S. 
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cities reported Staggered Hour programs. 

Only some 35 cities reported that formal "Work Schedule Surveys" 

have been conducted (see Section III for detailed discussion). While 

they may note that their transportation systems "peak" and that there 

is congestion in their Central Business District (CBD), the cause 

is attributed to work schedules more by observation or intuition than 

by specific survey. 

Some 44 cities reported that they have experience with other work 

scheduling concepts, particularly "Flexible Work Hours" or the 4-day 

week. In this area, cities located outside the United States predom

inate with 14 reporting other such programs. 

In the following sections, the city responses are analyzed with 

respect to CBD characteristics, transportation patterns, and the nature 

and extent of work staggering programs. The results and analysis are in 

the order requested on the questionnaire. Numerous comments, solicited 

and otherwise, are contained in the Appendix and make for interesting 

reading. 
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2, CBD Characteristics 

Some 107 cities gave the approximate employment in their CBD, 

as shown in Table I-1. 

Table I-1 

CBD EMPLOYMENT 

107 Cities Reporting 

Question- About how many men and women work in your principal Central 
Business District (CBD) on a normal workday? 

Answer- Number of CBD C I T I E s R E P O R T I N G 
Employees United States Outside U.S. 

No. % ~ 3-
0-20,000 28 37 0 0 

20,001-40,000 19 25 2 6 

40,001-60,000 11 15 1 3 
60,001-80,000 2 3 4 13 

80,001-100,000 6 8 1 3 
Over 100,000 9 12 24 75 

TOTAL: 75 100% 32 100% --
It is not surprising, due to the survey distribution, that the 

foreign cities responding were generally much larger in CBD employment 

population than the U.S. cities, Table I-2 shows the largest CBD 

employee populations reported. 

Table I-2 
CITIES RESPONDING WITH 500,000 OR MORE EMPLOYEES 

1. New York 2,000,000 
2. Tokyo 1,965,000 
3. Seoul 1,315,000 
4. Osaka 1,219,000 
5. Buenos Aires 736,000 
6. Moscow 500,000 

The geographic area of CBD's also varied greatly, as shown in 

Table I-3 with a higher percentage of cities outside the United States 

using a larger amount of land area for their CBD. 
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Table 1-3 
GEOGRAPHIC AREA OF CBD 

120 Cities Reporting 

Question- About how large in area is your CBD? (Square Miles) 

Answer- Area (Sq. Mi.) 

0.00 - 0.50 
0 .51 - 1.00 
1.01 - 1.51 
Over - 1.51 

TOTAL: 

C 1 T 1 E s R E 
United States 

No. % 

23 26 
34 39 
11 13 
19 22 

87 100% 

P O R T 1 N G 
Outside U.S. 
No. 1 

3 9 
7 21 
4 12 
19 58 

33 100% 

While not asked in the questionnaire, the CBD employment density 

i.e., the number of employees per square mile-- was determined from the 

data and is shown in Table 1-4. 

Table I-4 
CBD EMPLOYMENT DENSITY 

112 Cities Reporting 

CBD Employees C I T I E S R E P O R T I N G 
Per S9.uare Mile United States Outside U.S. 

No. % No. % 

0-20,000 29 36 1 3 
20,001-40,000 16 20 6 20 

40,001-60,000 15 19 2 6 
60,001-80,000 8 10 2 6 

80 ,001-100 ,000 5 5 5 16 
Over 100,000 8 10 15 49 

TOTAL: 81 100% 31 100% 

The survey responses outside the United States indicated more 

dense CBD's, although there was a wide range of employment densities 

represented for all cities reporting. 
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3. Work Schedule Information 

Questions were asked as whether work schedule surveys had been 

conducted, as well as prevailing patterns of work schedules. 

As shown in Table I-5, some 28 cities reported surveying employer's 

work schedule practices, although over three-quarters did not. This is 

discussed in more detail in Section III of this report in a chapter en

titled "Work Schedule Surveys". 

Question -

Answer -

Table I-5 
WORK SCHEDULE SURVEYS CONDUCTED 

124 Cities Reporting 

Has there ever been a survey of employers in your CBD 
determine their specific work schedule practices? 

to 

124 C I T I E S R E P O R T 
Yes % No 1 TOTAL 

United States 18 19 76 81 94 
Outside United States 10 33 20 67 30 

TOTAL: 28 23 96 77 124 
- - - - --

I N G 
1 

100 
100 

100 --
The depth of these reported surveys ranged considerably. Some 

reported extensive surveys of work schedule practices, while others 

consisted of a few questions related to separate surveys of other 

transportation or business activities. 

A wide range of predominant work schedules were reported, with 

considerable difference between United States and foreign cities. Table 

I-6 shows the distribution of predominant schedules in 90 cities reporting 

By far the most popular schedule in the U.S. is 8:00- to - 5:00, which is 

the major work schedule for two-thirds of the cities reporting (52 in , 

number). The remaining 25 U.S. cities were on some version of a shorter 

work day. It appears that 9:00 - 5:00 was the tradition only in a few 

cities, including New York City. Exhibit I-1 and I-2 show the distribu-

tion of start and quit times, respectively, for cities reporting. 
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,,__ ____________________________ _ 

STAGGERED WORK HOURS STUDY 
( 128 Cities Reporting - 1974) 
~ U.S. (99 CITIES) k-/.'..•,+NON U.S.(29 CITIES) 

o EXHIBIT I - I / PREDOMINANT START TIMES 
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• EXHIBIT I-2 / PREDOMINANT QUIT TIMES 
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1 I' 
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Cities outside the United States reported a wider distribution 

of work schedules with three on 8:00-to-6:00 and five on 9:00-to-5:00. 

Longer lunch periods account for some of the variations (see below). 

Table I-6 
PREDOMINANT WORK SCHEDULES 

90 Cities Reporting 

Q - What is the predominant work schedule being followed in your CBD? 

Starting Time: ____________ AM 

Quitting Time: PM ------------
A - The predominant schedules reported were: 

Most Frequent 
Work Schedule 90 C I T I E s R E P O R T I N G 
(Start-to-Quit) United States % Outside U.S. 

8:00-to-4:30 5 7 1 
8:00-to-5:00 52 68 2 
8:00-to-6:00 0 0 3 
8: 15-to-4 :45 4 5 0 
8:30-to-5:00 8 10 2 
9:00-to-5:00 8 10 5 

TOTAL: 77 100% 13 --

L 
8 
15 
23 

0 
15 
39 

100% 

Fifteen (15) other United States cities reported a variety of start 

and quit times other than as shown in Table I-6. Twelve (12) additional cities 

outside the United States reported the predominant quit time was 5:00 PM, while 

the start times varied from 8:00-AM to 9:00 AM by 15-minute intervals. Buenos 

Aires and Bombay reported start times of 10 AM or later with quit times around 

5 PM. Presumably there is a wide range of work schedules in these two cities. 
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The length of the lunch period is an important aspect of work 

schedule practices since it helps define the total length of the workday. 

More than two-thirds of the cities, both in the U.S. and abroad, reported 

lunch periods of 60 minutes, or one hour. Table I-7 shows the distribu

tion reported, ranging significantly between 30 minutes and 2~ hours 

(Barcelona). 

When lunch periods are combined with start and quit times 

to determine the average net hours of the workday, the results are 

7.6 hours for U.S. cities and an almost identical 7.5 hours for foreign 

cities. 

Table I-7 
PREDOMINANT LUNCH PERIODS 

153 Cities Reporting 

Question - How long is the predominant lunch period of employees working in 
your CBD? 

Answer MINUTES United States 
No. :& 

30 5 5 
45 16 18 
60 70 72 

TOTAL: 91 100% = 

NOTE: In all, 33 cities reported different 
with the following being particularly 

Buenos Aires 
Marseille 
Saigon 
Barcelona 

90 minutes 
120 minutes 
120 minutes 
150 minutes 

Outside U.S. 
No. :& 

4 14 
6 21 

19 65 

29 100% -
lunch period practices 
noteworthy: 

To place these results in proper perspective, there is undoubtedly 

some degree of variation in each city away from the "predominant" starting 

and quitting times as well as lunch periods. For example, in New York City 

prior to initiating Staggered Work Hours, the "predominant" work schedule 

was (and still is) 9-to-5 with perhaps 50% or more still on that schedule. 

Some 30-40% were however on other schedules, either on earlier or later end 

times, or longer or shorter lunch periods and work days. 
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4. Transportation and "Peaking" 

A number of transportation questions were asked to get some flavor 

of the journey-to-work travel time, modal usage of employees and evidence 

of transportation "peaking" in each city. 

Travel times reported vary considerably, with many more U.S. 

cities reporting shorter travel times to and from CBD jobs than foreign 

cities. Table I-8 shows the distribution of travel times reported. While 

one-quarter of U.S. cities have travel times of less than 20 minutes to 

CBD jobs -- no foreign city reported trip time this fast -- it should be 

remembered that the foreign cities generally were larger than most U.S. 

cities surveyed. Therefore, the travel times cannot be used to directly 

infer faster (or slower) transportation systems serving the CBD's. One 

factor related to this is the probable greater distance from residence 

to CBD in larger cities. 

Table I-8 
JOURNEY-TO-WORK TRAVEL TIMES 

116 Cities Reporting 

Question - Please estimate the average one-way travel time spent by most 
employees comnuting to and from your CBD. 

Answer 116 C I T I E S R E P O R T I N 
Travel Time (Minutes) United States % Outside U.S. 

Less than 20 21 25 0 
20-29 46 54 9 
30-39 12 14 10 
40-49 5 6 8 
50-59 1 1 1 
60-69 0 0 2 
Over 70 0 0 1 

TOTAL: 85 100% 31 

G 
% 

0 
29 
32 
26 

3 
7 
3 

100% --
Cities reported the transportation modal use distributions of CBD 

employees, principally for auto, bus, rail rapid transit and commuter railroad. 

Table I-9 shows the usage of each principal mode. Not surprisingly, U.S. cities 

had much higher usage of the auto for commuting, where foreign cities had 

generally greater reliance on public transport systems. Again, the 

distortion introduced by the fact that foreign cities were larger 

must be taken into account. 
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Table 1-9 

JOURNEY-TO-WORK MODAL USAGE 
120 Cities Reporting 

Question - Please estimate the percentage of CBD daytime weekday employees 
arriving by: Auto, bus, rail rapid transit, commuter railroad 

Answer 120 CITIES REPORTING 
Mode Percent using mode United States Outside U.S. 

• Bus 

•-Rail 

Total no. 

Total no. 

0% - 10% 
11% - 20% 
21% - 30% 
31% - 40% 
41% - 50% 
51% - 60% 
61% - 70% 
71% - 80% 
81% - 90% 
91% - 100% 

of cities 

0% - 10% 
11% - 20% 
21% - 30% 
31% - 40% 
41% - 50% 
51% - 60% 
61% - 70% 

of cities 

Raeid Transit 
0% - 10% 

11% - 20% 
21% - 30% 

over 30% 

Total no. of cities 

• Commuter Railroad 

, 

0% - 10% 
11% - 20% 
21% - 30% 
Over 30% 

reporting auto 

reporting bus 

reporting rail 

0 
0 
1 
4 
4 
4 

10 
24 
29 
13 

use: 

32 
23 
26 

4 

0 
0 

use: 

2 
3 
0 
2 

rapid 
7 

2 
3 
0 
2 

89 

89 

transit use: 

6 
9 
5 
7 
2 
0 
0 
2 
0 
0 

31 

3 
3 
4 
6 

3 

24 

9 
2 
2 

10 

23 

9 
2 
2 

10 

Total no. of cities reporting commuter railroad use: 
7 23 

NOTE: In the category of "other" mode, several cities reported 
common modes as "Walking" and "Biking". Some cities reported 
"Trams", "motorcycles" "pedicabs" and, for Saigon, the "LAMBRO 2" -
a three-wheeled vehicle with a motorcycle engine. 
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Several questions were asked on "peaking" phenomena in the cities 

CBD's and whether any peaking was related to work schedule patterns. In 

analyzing the answers to these questions -- which were broadly worded of 

necessity -- an attempt was made to cross-tabulate these results with. 

other CBD data including employment density and other factors. 

More than three-quarters of the cities reported that passenger flow 

is sharply "peaked" within the busiest travel patterns. The response 

was similar from both U.S. and foreign cities, as shown in Table I-10, 

suggesting that the "peaking" phenomenon is a universal occurence. 

Table I -10 
"PEAKING" ON TRANSPORT SYSTEMS 

128 Cities Reporting 

Question - Do you believe that for your transportation systems, passenger 
flow is sharply "peaked" within the busiest travel periods? 
(for example, are there concentrated demands for short time 
periods, as opposed to spread-out, even flow?) 

Answer 128 C I T I E s RE p 0 R T I N G 
Yes 1 NO % TOTAL 

United States 70 74 25 26 95 100% 

Outside U.S. ll. 82 ...2. 18 ..ll 100% 
97 31 128 

A tabulation of responses for 89 U.S. cities indicates that a 

solid majority report "peaking" and resultant congestion for auto, bus, and 

rail transport systems. Table 1-11 highlights these findings. 



Mode No. of 
Cities 

Auto 89 
Bus 89 

Commuter RR 10 
Rail Transit 8 
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Table 1-11 
PEAKING AND CONGESTION BY MODE 

89 U.S. Cities Reporting 

"Peaking" ? 
Yes No 

67 22 
68 21 
10 0 
5 3 

Congestion? 
Yes No 

47 38 
48 36 

9 1 
4 4 

A follow-up question tried to determine whether cities felt that 

any observed peaking was related to work schedules. More than half of 

the cities felt this was indeed the reason, although a significant number 

are of the opinion that other factors are more the cause. Table I-12 

shows the results. 

Table 1-12 
PEAKING" CAUSED BY WORK SCHEDULES? 

119 Cities Reporting 

Question - If peaking or congestion problems occur in your CBD, as noted in 
question #9, do you have any evidence that the schedules employees 

Answer 

work are the major cause? Yes___ No __ _ 

119 C I T I E S R E P O R T I N G 

United States 

Outside U .s. 

Yes 
52 

16 

% 
59 

52 

No 
36 

15 

% 
41 

48 

~ 
88 

31 

This question was probably not fully understood. Some cities 

reported "congestion" but indicated that they did not believe it was 

caused by work schedules and checked "NO" for this question. Other 

explanations ranged from a simple •~veryone arrives and departs at the 

same time", to the frequency of bus schedules with crowded conditions. 

100% 

100% 
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5. Status of Staggered Work Hours Considerations 

The survey tried to determine the nature of any efforts to 

study and/or promote the concept of Staggered Work Hours or any other 

method of adjusting work schedules for the purpose of reducing trans

portation congestion. 

Despite the fact that more than three-quarters of the cities 

were aware of "peaking" on their transport systems, and that most felt 

this was related to work schedules, less than one-quarter of the cities 

had made or, as of 1974, were making an effort to adjust work schedules. 

The percentage in the United States is less, at 16%, despite well

publicized efforts directed at transportation experts to implement 

"low-capital intensive" programs, of which Staggered Work Hours is one. 

These findings are shown in Table I-13. 

Tab le I-13 
STAGGERED WORK HOURS EFFORTS? 

121 Cities Reporting 

Question - If you have peaking or congestion problems, has any coordinated 
effort ever been made in your city to adjust work schedules in 
order to reduce such congestion, as for example, with a Stagger
ed Work Hours Program? 

Answer 121 C I T I E s RE P O R T I N G 
Yes 3. No % TOTAL 

Currently: 15 16 77 84 92 
United States 11 38 18 62 29 
Outside U.S. 

Total: 26 21 95 79 121 

In the past: 
United States 14 16 75 84 89 
Outside U.S. 12 43 16 57 28 ,, 

Total: 26 22% 91 78% 117 
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Since "peaking" appears to be a universal occurence, most often 

related to work schedule patterns, cities were queried as to why a Staggered 

Work Hours solution had not been considered. Based upon the reponses of 81 

cities, the primary obstacle to implementing Staggered Hours is institutional. 

More than 80% of the cities said that there was no organization to implement 

a program, or that there was no real support for the effort, or money was 

lacking. Only a small percentage admitted a lack of knowledge as to how to 

plan and implement a Staggered Hours program. Table I-14 details the responses, 

in which multiple reasons were allowed if necessary. 

Table 1-14 
WHY STAGGERED HOURS NOT CONSIDERED? 

81 Cities Reporting 

Question - If a Staggered Work Hours Program has not been considered as a method 
of reducing transportation congestion in your city, please check as 
many of the following reasons that may apply: 

Answer 81 CITIES REPORTING 
United States !! Outside U.S. o/. 

No knowledge of how to plan/ 11 8 1 5 
implement a Staggered Work 
Hours Program. 

No organization to implement 
program 28 22 5 23 

No real support for such effort 47 36 11 so 

No funds available to implement 30 23 4 17 
a plan 

Transportation congestion is 14 11 1 5 
not caused by work scheduling 
patterns 

TOTAL: 130 100% 22 100% 
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Four separate, extensive sub-analyses were conducted to determine 

if there was any correlation among the reasons why Staggered Work Hours was 

not considered in a city with respect to several characteristics of its CBD 

including employment density (employees per square mile), geographic area 

of the CBD, modal use and the number of CBD employees. For example, would 

larger employment CBD's have different reasons why Staggered Hours wasn't 

advanced than smaller cities? The analyses were generally inconclusive, as 

similar reasons were given by cities regardless of differing total CBD 

employment and other factors. Table I-15 shows the analysis with respect to 

number of employees for 74 U.S. cities reporting. 

Table I-15 
REASONS FOR NO STAGGERED HOURS VS. CBD EMPLOYMENT 

Percent Distribution for 74 U.S. Cities Reporting 

p E R C E N T G I V I N G RE A s 0 N F O R N O S WAS: 
No. of CBD No No No No No 
Employees Knowledge Organization Support Funds Cong es tior 

0-20,000 14% 29% 64% 25% 18% 
20,001 -40,000 16 37 37 37 11 
40,001 -80,00 17 20 33 33 8 
80,001 + 7 27 33 33 13 

TOTAL: 14% 28% 55% 31% 14% 

NOTE: Percentages may add to more than 100% since cities were allowed 
to cite as many reasons as applicable. 

The survey concluded with responses elicited on experiences with other 

work schedule concepts, specifically the four-day week and "flexible" (or 

"gliding") work hours. These concepts are discussed more fully in Section IV of 

this Technical Study, "Comparative Evaluation of Work Schedule Concepts". 

The survey reveals a different distribution of experiences with 

these two work schedule ~oncepts. To summarize, the four-day (or "shortened") 

work week has received more attention in U.S. cities where 19% have significant 
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experiences. In contrast, only 12% of foreign cities report any involvement with 

a four-day week. 

The experience with Flexible Work Hours is just the opposite. While 

only 10% of U.S. cities are aware of developments in this growing concept, some 

65% of foreign cities reporting are involved. This is not surprising, as this 

new concept has already taken hold in Europe for increasing numbers of employees, 

and is only in the last year or two being formally introduced in U.S. cities 

where it is being received guardedly by American management. Table I-16 summar

izes the results of this question, while Exhibits I-3 and 1-4 illustrate the 

findings. 

Table 1-16 
FOUR-DAY WEEK & FLEXIBLE WORK HOURS 

111 Cities Reporting 

- Has your City ever implemented any of the following work scheduling 
concepts for transportation congestion reduction? 

Yes 1 No % TOTAL 
Four-Day (or shorter than normal) 
Work week: 

United States 16 19 69 81 85 

Outside U.S. 3 12 23 88 26 

TOTAL: 19 17 92 83 111 

"Flexible" (or Gliding) 
Work Hours 

United States 8 10 73 90 80 

Outside U.S. lZ. 65 9 35 26 

TOTAL: 25 24 82 76 106 
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STAGGERED \\tO~t< :-:OURS STUDY 
111 Citias Reporting - 1974 

o EXHIBIT I-3/TRIED FOUR-DAY (OR SHORTER) WEEK ~ 

( 

NO 
a, •.tt 

UNITED STATES 
( 85 CITIES} 

/ 
~ 

/ 

I 
l 

NON-U.S. 
( 26 CITIES) 

o EXHIBIT I-4/TRIED FLEXIBLE WORK HOURS ? 

., 

UNITED STATES 

( 85 CITIES} 

NON-U.S. 

( 26 CITIES) 
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D. RECOMMENDATIONS 

The State-of-the-Art Survey elicited responses from U.S. and 

foreign cities indicating a universality of the "peaking" phenomenon 

on transportation systems, and largely attributed it to prevailing work 

schedule patterns. The survey gathered much general information on 

transportation patterns, employment data and other materials including 

numerous informative comments -- many of which are contained in the Appendix, 

Volume IV of this report. 

Two recommendations are made based on this survey: 

1) Most cities -- large and small-- seem to face a similar 

assortment of institutional problems in advancing a Staggered 

Work Hours Program, and solutions and strategies should be 

developed with this in mind. 

2) A greater incentive is needed for cities to focus upon the 

so-called "low-capital intensive" approach of reducing trans

portation congestion, with additional financial supports to 

ensure such efforts. 
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Staggered Work Hours Study 

II. CRITERIA FOR STAGGERED WORK HOURS 

A. OBJECTIVES 

The objective of this section is to: 

1. Examine the nature of "peaking" on urban transportation systems 

as caused by uneven demand patterns during the morning and afternoon peak 

periods. The effort was to define the concept of peaking, isolate its 

cause, and determine its real impact on transportation systems. 

2. Develop quantitative guidelines for methods that spread this 

peaked demand, such as Staggered Work Hours. 

B. WORK PERFORMED 

The work performed covered two basic areas of research. These are: 

1. A historical investigation regarding why people generally come 

and go to work at the same time, the history of the length of the work day 

and the background of Staggered Work Hours' scheduling systems. 

2. Research of existing measures of transportation demand and 

supply, including peaking, with emphasis on a variety of qualitative and 

quantative measures. Extensive examples of these measures were drawn from 

transportation surveys conducted during the Technical Study. These surveys 

are discussed in greater detail in Section VII of this report. 

C. ANALYSIS 

1. Introduction 

The peaking phenomenon is a familar one to transportation professionals 

throughout the United States and around the world. It is caused by the natural 

evolution for communities to have a common starting and quitting time for the 

work day. In most cities in the world, this results in a pronounced surge in 
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travel during a relatively brief period every morning and afternoon. Contrasted 

with the twice-daily peaks, most of the urban transportation facilities are 

relatively under-utilized for the balance of the day. Even so, the facilities 

must be designed to reasonably handle the maximlDll commuting load each day. 

In recent years, a number of new work schedule concepts have been 

implemented in many cities throughout the world -- namely, Staggered and 

Flexible Work Hours and the Shortened Workweek. Each concept seeks to alter 

the tradition of everybody working at the same time each day, and each attempts 

to reduce transportation congestion in varying degrees. The fact that they 

have become increasingly popular and successful is due also to non-transportation 

benefits, including increased productivity, and social and morale benefits. 

Why do work schedules evolve in an area so that most working people 

come and go at the same time every day? How has the length of the workday 

changed? How can one measure or determine when existing transportation demand 

patterns are "peaked" enough to warrant investigating or implementing a work 

schedule program like Staggered Work Hours? 

This section seeks to answer some of these questions by formulating 

and examining the nature of peaking in relationship to supply and demand, and 

then offer some guidelines as to quantitative and qualitative determination 

of the criteria for a feasible Staggered Hours program. 

2. History 

There appears to be a natural evolution in a city towards a 

single work starting and quitting time, unless other factors preclude this 

arrangement. The simple fact is that the business community must be open 

the same time each day in order to maximize efficiency for the community as 

a whole -- at least, this is the traditional concept. There is little reason 

why this should be otherwise, until, at least, congestion begins to take place 

on such service facilities as elevators, eating places and transportation 

systems which begins to cut into the advantages of a uniform business day. 
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In practically every city of the world, there is a predominant work 

schedule which is followed by a large majority of the business community. 

The "state of the art" survey conducted as part of this Technical Study 

(discussed earlier in Section I) tte-vealed that some three-quarters of the 

cities replying have recognized "peaking" problems which significantly effect 

transportation systems. These cities have also settled upon a prevailing 

work schedule which, in most cases, is the cause of the peaking problem in 

their city. 

Since the adjustment of work schedules may involve the changing of 

hours worked per day as well as the number of days worked in a week, it is 

helpful to go back in history and determine the nature of the length of the 

work day and the inception of the Staggered Work Hours concept. 

Length of Work Day 

In the early days of industry, the normal workday was from sunrise 

to sunset. A significant increase in the length of the workday during the 

summer months was sometimes recognized by a higher rate of pay. The total 

hours worked per year was not greatly in excess of values typical of the 20th 

century because of the large number of holidays and non-working time during 

the day. 

During the Industrial Revolution in England, however, significantly 

longer workdays, ranging from 12 to 16 hours, were instituted in order to 

maximize utilization of costly equipment. Agitation against the extremely 

long workday, first for children and then for adults, lead to a gradual 

reduction of the workday to the fairly well-standardized eight hour day prevalant 

in most business and manufacturing communities today. It is interesting 

that the first reference to the eight hour day goes back to medieval times 

when Alfred the Great set forth the following plan as an ideal pattern for the 

nobleman: eight hours of work, eight hours of reading, meditation and amusement 

and eight hours of sleep. 
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Although there are scores of references and sources of information 

on the length of the workday and how it developed over the centuries, there 

is a significant lack of information on the daily cycle of actual hours 

worked, i.e., the starting and quitting times. Research does reveal some 

reasons for a regular daily cycle, and it is possible to infer reasons for 

the initial choice of prevailing schedules, such as 9-to-5. Further, it 

seems clear that after the initial choice, tradition and inertia are two 

major reasons for the continued wide acceptance of that local workday schedule. 

Studies both with animals and with men who are isolated from the 

outside world indicate that there is an inherent rhythm in bodily functions. 

Its cycle is approximately 24 hours, so it is therefore called "circadian" 

from the Latin circa meaning "around" and die meaning "day". Body temperature, 

pulse, sugar and amino acid levels and a variety of other functions have been 

shown to rise and fall in circadin cycles. 

As a result of these cycles, muscular coordination, strength, judg

ment, creativity and attention to routine show repeatable patterns each day, 

even if all cues of light and darkness are removed in an isolated environment. 

Many studies have shown higher incidence rates of accidents, ill health 

and errors associated with night work. More recently it has been recognized 

that in many cases poor performance really stems from the worker shifting from 

one schedule to another, e.g., living as a "night person" during the week and 

a "day person" on weekends. Experiments indicate that two or three days are 

required for an organism to adjust its patterns to a new schedule. This has 

been doclDllented by ma~y studies on jet lag. A great number of experiments 

on the diurnal patterns of birds, mammals and men leave no doubt that light 

or darkness is normally a primary synchronizer of activity patterns. 
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Studies in an isolated environment without changes in lighting 

indicate that most people tend toward the cycle of 24\ or 25 hours if 

allowed to "run free", i.e., sleep and wake naturally without the benefit 

of any knowledge of time or influence of light from outside. 

Given the fact that people are going to work about eight hours per 

day and that the rhythm of light and darkness must have effected the evolution 

of life over many million of years, it is interesting to look at natural 

patterns of light and darkness. Exhibit II-1 shows the time of sunrise and 

sunset at Greenwich Mean Time. Of course, adjustments for any specific 

locations would have to be made for its latitude, longitude and time zone. 

It is also interesting that the average times of sunrise and sunset are 

approximately 6 a.m. and 6 p.m., respectively. Exactly spacing each eight 

work hours in the middle of these twelve suggests that an 8-to-4 work schedule 

would seem most appropriate. 

As noted above, however, there are significant work schedule differences 

depending on geographic location and time zone. In fact, large portions of the 

population have found it desirable to artificially alter the "normal" pattern 

through the use of "daylight savings time." There are, of course, significant 

variations in sunrise and sunset throughout the year which are only grossly 

approximated by this single one hour adjustment. 

It is also well known that individuals have different daily cycles. 

Some are most effective in the morning hours while others are most effective 

in the afternoon and late evening. Thus the idea of Flexible Work Hours 

schedules establishe9 by an individual has advantages. They provide the 

flexibility to meet both changing conditions throughout the year and to allow 

employees to take advantage of their own basic work cycle, consistent with 

maintaining organizational productivity. Flexible Hours provides each 

individual with the opportunity to choose the work time best suited to 
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his own particular life style, travel patterns, and normal work cycle. 

The concept is in keeping with modern management theory, especially for 

professional and managerial employees, to increasingly place the emphasis 

on individual responsibility to produce the required work, of managing by 

objectives and goals, and by evaluating the quantity and quality of the 

final output rather than by emphasizing control of a specific set of hours 

at the work location. 

The foregoing should not be interpreted as a hypothetical basis 

for the evolution of daily work schedules. In reality, work schedules have 

evolved, no doubt, in more fickle ways, such as emulating the practice of a 

large employer. From city to city, the prevailing work schedule can also 

depend on the relative travel time to work which may vary for different 

organizations, locations, and individuals. Whether or not historical practice 

has led to the common work schedule in a city, its existence is recognized 

to be an almost universal strain on transportation facilities that results 

in crowding and delay. 

Early Staggered Work Hours Attempts 

The first organized efforts in the United States to Stagger 

Work Hours in a city were made as early as the 1920 1s. The attractiveness 

of the idea has since grown with the increased use of mass transportation 

facilities, higher employment densities and longer journey-to-work trips. 

New York City in particular has been the object of a number of 

efforts to Staggered Hours, due to its high employment density, large 

population and the geographical location of the Central Business District 

(CBD) on an island. In 1936, Dr. Lewis Harris, Commissioner of the City's 

Department of Health, established a committee to Stagger Work Hours with 

the aim of preventing "the transmission of respiratory infections which are 

so common where overcrowding exists." 
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Work staggering also arouses considerable interest nationwide during 

World War II. The Transportation and Co1IDI1unication Department of the U.S. 

Department of Commerce published two pamphlets on staggering in 1941 and 1942. 

But, although there are reports that Staggered Hours plans were introduced in 

a number of large cities, information on those efforts is not generally avail

able. The ColIDllerce and Industry Association of New York undertook surveys of 

work hours and of attitudes of CBD firms to work staggering and produced a 

report of its findings in 1948. There seems to have been no organized effort 

to implement Staggered Work Hours at that time however. 

In the early 1960's, an exhaustive study of Staggered Hours was 

commissioned by the City of New York. A major reference to this analysis of 

Staggered Hours was published in 1968 by Professor Lawrence B. Cohen of 

Columbia University. The concept was analyzed for as to the potential 

traffic relief in Manhattan's CBD. The report of his study commission, 

Work Staggering for Traffic Relief, discussed methods of measuring congestion, 

estimating how much relief Staggered Hours could provide, the use of CBD 

industry and work schedules and the forecasting of overall feasibility and 

effectiveness of a program. Mr. Cohen's work was specifically directed at 

the alleviation of Manhattan's transportation problem through the participation 

by major industry groups to adopt new schedules to relieve subway congestion. 

The recolIDllendations were not implemented, due largely to the unwillingness of 

industry groups to accept the suggested work schedules. 

Nonetheless, in 1970, The Port Authority of New York and New Jersey 

and the Downtown-Lower~Manhattan Association started to proceed with a Staggered 

Hours program in the relatively confined geographical area of Lower Manhattan. 

The program has since been extended to the Midtown Manhattan business community. 

Both of these efforts are well-documented in other sections of this report. 
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3. The Peaking Phenomenon 

Now that an historical perspective of the workday has been presented, 

a closer examination is given to the "peaking" phenomenon exhibited on urban 

transportation systems, caused by concentrated adherence to single starting 

and quitting times. 

The''peaking" phenomenon on urban transportation systems is simply 

a surge in the transportation demand over a very short time period during the 

total peak period or peak hour. The phenomenon has adverse ramifications when 

demand sharply exceeds the available capacity of transportation services, 

causing varying degrees of congestion. While it has been argued -- rightly 

or wrongly -- that a certain amount of peaking is to be expected if an urban 

area is operating efficiently, it is beyond the scope of this report to 

discuss this argument. 

In any case, the peaking phenomenon is more seriously regarded in 

situations where demand becomes almost unbounded for a very brief period 

of time, causing severe congestion on specific transportation systems. 

This can be observed in a variety of situations, from the early arrival 

at and departure from work locations, to the surge loading at the conclusion 

of spectator events. 

In addition to understanding the nature of the demand, it is also 

important to determine if different urban transportation modes exhibit 

different peaking characteristics. This involves both their operating 

characteristics with an increased surge of demand, as well as their ability 

to adjust in order to meet a pre-determined peak demand. 

Illustrative of the adverse effects that peaking can have on 

transportation operations, an example is distilled from the extensive 

transportation surveys, discussed later in Section VII of this report. 

The example demonstrates the cause-and-effect relationship of concentrated 

work schedules adversely impacting subway operations. 
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New York City's IND E & F subway service to Queens during the 

afternoon peak period was examined in an analysis which combines a series 

of data collected in Midtown Manhattan transportation surveys. The ridership 

on this high-capacity route is extremely heavy and the rolling equipment is 

of recent vintage and operates well. The line is generally regarded as being 

at over capacity and is very congested. A new subway tunnel along this 

corridor has already been built and is now awaiting construction of 

connections which are planned to significantly relieve the congestion. 

In the analysis, five statistics were combined in a case study of 

the cause and effect relationship that work schedule peaking has on transpor

tation patterns. For a specific study area in the east side of Manhattan, a 

direct relationship was determined for the sequential patterns of quitting 

times, subsequent entry into the subway station and an increase in station 

dwell times leading to lower train speeds through the CBD. Covering the 

immediate area around the cordon station at Lexington Avenue and East 53rd 

Street, which is also the "maximum load point" comprising the most number of 

passengers on trains, the pattern of quitting times in the postal Zip Code 

area surrounding the station almost identically matched the afternoon arrivals 

at the station. (See Exhibit II-2). This is not surprising as people would 

be expected to arrive at the transit station in the same pattern as when they 

leave work. Further, since these arrivals peak sharply just after 5 P.M., 

the "dwell time" at the station correspondingly increased due to the large 

surge of arrivals as well as more holding of doors as people try to board the 

extremely crowded trains. As the dwell time becomes increasingly excessive, 

delays to closely following trains results which, in turn, slows the overall 

speeds of trains through the Central Business District. The entire pattern 

is shown in Exhibit II-2. 
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Ironically, the supply of transportation over the entire peak period 

on this line can reasonably handle the total number of people, yet is unable 

to absorb the sharply peaked demand. To illustrate, the bottom graph of 

Exhibit II-2 shows that the service offered in numbers of trains is almost 

the same from 4:00 PM through 6:00 PM, although it does not match -- nor 

cannot match -- the peaking of the passenger demand. 

Regarding this case study, one can reasonably hypothesize that 

staggering the work schedules in the area would reduce the peaking of entrances 

to this station, reduce dwell times, leading to an increase in CBD train speeds 

and improved system operations. 

These concepts of demand and supply will be illustrated more fully 

in the following pages as well as in other sections of this report. The 

purpose here is to develop criteria for determining whether Staggered Work 

Hours could be effective in improving transportation systems. Such criteria 

would identify what degree of peaking begins to adversely impact the systems, 

whereas future sections will deal with the designing staggered work schedules 

to achieve planned goals. The data base for this work are the extensive 

transportation surveys conducted and analyzed separately in Section VII 

of this report. These surveys were conducted in collaboration with theNewYorkCity 

Transit Authority. 

4. Transportation Demand 

A major portion of the transportation planning process is the determina

tion of demand patterns for which appropriate facilities can be designed to 

acconmodate the dema~d. The demand pattern for transportation includes a 

number of different characteristics, e.g. the time of day, day of the week, 

trip purpose and other factors. There are many techniques to survey transpor

tation demand and to predict future demand by use of a variety of forecasting 

models. 
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While it is beyond the scope of this study to evaluate sophisticated 

transportation planning models, the analysis herein deals with the measure 

of "peaking" of transportation demand. What is peaking, how is it measured 

and what are its characteristics? Even though the peak hour is the most 

common measure of peak transportation usage, this does not necessarily follow 

that traffic remains at a high level throughout the entire peak hour. The 

peaking within the peak hour shows the variability of the demand and may, in 

many respects, be a more adequate measure of the causative situation which 

leads to severe congestion. 

A common measure of peaki1:_g is the "Peak Hour Factor" (PHF). The 

PHF was developed during the determination of highway capacity techniques 

evolved since World War II, and which were included in the Highway capacity 

Manual, published in 1965 by the Transportation Research Board. The Peak 

Hour Factor was defined in that manual as follows: 

"PHF - a ratio of the volume occurring during the peak 
hour to the maximum rate of flow during a given time 
period within the peak hour. It is a measure of peaking 
characteristics, whose maximum attainable value is 
one. The term must be qualified by a specific short 
period within the hour; this is usually five or six minutes 
for freeway operation and fifteen minutes for intersection 
operation. For example, "a peak hour factor of 0.80 based 
on a five minute rate of flow." 

The Peak Hour Factor has been used in highway situations for 

capacity analyses and intersection signal timing, and is often used in 

this report to define and measure peaking on all modes of transportation 

studies. The values of the PHF on a 15-minute basis range from 0.25 for 

the extreme of peakin~ (where all peak hour flow occurs in one 15-minute 

interval) through and including 1.0 which demarks a completely flat pattern 

(where flow is relatively constant during each 15-minute interval of the 

peak hour). 
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While the Peak Hour Factor gives a quick determination of the degree 

of peaking in a system, it gives only a limited description of actual flow 

patterns. This is because the PHF' can be the same numerical value and still 

represent different situations, since the PHF is computed from the single 

highest short-term interval during the peak hour, ignoring equal or smaller 

values in the remaining intervals. Exhibit II-3 illustrates this point and, 

as an example, consider a flow with a PHF of 0.5 based on a 15-minute rate 

of flow. This low PHF value describes a severe peaking situation, although 

the three illustrative distributions in Exhibit II-3 reveal quite different 

flow patterns. 

5. Transportation Supply 

The demand for transportation is coupled with the capability of 

transportation systems to provide an adequate amount of service. The upper 

limit of a transportation system to provide this mobility is termed its 

"capacity." Transportation system capacity can be defined as (paraphrasing 

from the definition of highway capacity given in the Highway capacity Manual): 

the maximum number of vehicles and/or passengers which have a reasonable 

expectation of passing over a given section of the system in one direction 

(or two directions) during a given time period under prevailing operating 

conditions. 

The traditional method of providing additional transportation 

capability when capacity is exceeded has been to provide additional trans

portation services or facilities. This, however, usually involves a high 

capital expenditure and, therefore, urban areas are increasingly looking 

towards "low-capital intensive" approaches such as Staggered Work Hours 

and other techniques to help relieve their transportation systems by 

reducing the peak demand to equal at below their capacity. 
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All transportation facilities are not necessarily operating at 

capacity during the peak hour since, in many cases, the services provide 

peaks in the same form as the demand, up to the physical capacity of the 

system. A transportation facility can cope with a certain degree of peaking 

since the facility should have been designed to handle such peaking in the 

first place. Where the existing service can handle the peaked demand in a 

satisfactory manner, there is no problem. It is important, however, to 

determine at what point the peaked demand will begin to adversely effect 

the system operation. For example, in the case study presented earlier in 

Exhibit II-2, it was seen that the peaked demand entering a New York City 

subway station was a significant contribution to reduced.train speeds. 

An example of peaking adversely effecting highway operations 

involves a surge loading which would push the volume over the capacity and 

into a stop-and-go traffic situation. One method of smoothing out flow on 

a peaked roadway takes place in the Lincoln Tunnel connecting New York and 

New Jersey, where traffic sensors closely monitor traffic and, when overflow 

is imminent, meter traffic entering the tunnel with traffic control devices 

to reduce the chance of a tieup. This approach has succeeded in reducing 

delays in the Tunnel and increasing the service volume of a Tunnel lane by 

some ten percent. 

Although a definition of capacity as given earlier may seem 

straightforward, there are a variety of capacity measures to consider. 

For example, the capacities of a transit system can be determined in a 

number of ways such as'"vehicle", "seated", "comfort", and "crush" 

capacities. These capacities can be defined and illustrated as follows: 

1) Vehicle capacity: the maximum number of transit vehicles 

during a given time period; usually, expressed in terms of the number of 
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buses or, in the case of multiple-unit trains, the total number of cars in the 

train. For example, the vehicle capacity on a subway line might be 45 trains 

per hour (90-second headway) x 10 cars per train• 450 transit vehicles per 

hour capacity. 

2) Seated capacity: the maximum number of seats during a given 

time period provided on transit vehicles. For example, if there are 450 

transit vehicles per hour, each with 80 seats, the seated capacity equals 

80 x 450 = 36,000 seats per hour. 

3) Comfort capacity: the maximum number of riders which can be 

handled "comfortably" on a transit line, taken to mean being able to 

read a newspaper while standing. For example, 450 transit vehicles per 

hour x 180 people riding "comfortably" in each vehicle (80 seated x 100 

standing)= 81,000 passengers per hour. (Certainly the concept of "comfortable" 

in the contest of riding a public transportation system is highly subjective, 

and will be further discussed below as well as in Section IX of this report 

discussing ''benefits". ) 

4) Crush capacity - the absolute maximum number of riders which can 

be handled on a transit line. For example, 450 transit vehicles per hour x 

250 people riding in each vehicle (80 seated x 170 standing)= 112,500 

passengers per hour. 

"Capacity" is therefore not just an absolute, single value for any 

transportation system as it varies with many different factors in each situation 

by mode. 

6~ Comparing Demand Patterns and Service Capability , 

Two analyses have been undertaken in this section to compare existing 

demand patterns and the ability to the transportation system to adequately 

serve these demands. Both analyses specifically look for evidence of the 
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"peaking" problem, and indicate criteria for when a Staggered Work Hours 

program will yield benefits in reducing this peak. 

The first analysis involves a process of graphically displaying 

passenger occupying data for transit systems in order to indicate whether 

Staggered Hours would be able to spread ridership sufficiently to reduce 

peaked demand and approach or achieve a "comfortable" capacity level during 

the peak period. 

The second analysis compares Peak Hour Factors calculated for 

both the demand as well as the actual service provided on several major 

urban transportation systems. The PHF service would portray the peaking 

within the peak hour of the trains and buses themselves. The analysis 

tests the hypothesis that a Staggered Hours Program would become increasingly 

feasible as the numerical difference increases between the PHF for demand 

and PHF for service (PHF service - PHF demand). 

Both analyses are conducted using actual survey data, instead of 

developing theoretical relationships or relying on formal transit schedules. 

For example, instead of calculating a theoretical capacity for the systems 

studied, it was felt that most of these systems serving the Manhattan CBD 

were utilized at a capacity rate during at least part of the peak period. 

Further, this observable maximum rate would probably be closer to the 

"actual" capacity than any theoretical calculation, since it takes into 

account the prevailing operating conditions. 

a. Loading Analysis 

The loading analysis involved an examination of the passenger and 

service patterns at the CBD cordon points on transit systems to determine 

criteria regarding the feasibility of Staggered Hours could be developed 

based on average passenger loadings of transit vehicles during the peak 

periods. 
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Surveys conducted and discussed more fully in Section VII involved 

counts at major transportation centers for several major modes entering and 

leaving the Manhattan Central Business District. Vehicle loadings were 

determined at these centers generally corresponded to the "maximum load points" 

for a number of subway, bus and commuter railroad services. 

A rough measure of the level of service offered on each line can be 

determined when these values are arrayed against the standing and seating 

capacities provided by the vehicles used. Certainly, a basic degree of comfort 

exists if everybody on each system gets a seat. On most transit systems 

however, it is not economically feasible to offer everyone a seat during the 

peak. As an increasing number of people must stand on a transit vehicle, 

there is a subjective interpretation of the level of "comfort". This could 

depend on the relative crowding, the length of the trip and other factors. 

As discussed earlier, three tenns have become common to describe 

various degrees of passenger loading on transit vehicles: "seated capacity," 

"comfort capacity" and "crush capacity." The latter two concepts are highly 

subjective, although, as discussed, reasonable values can be determined. 

The more difficult concept to both qualify and quantify is that of 

the "comfort capacity" of a transit vehicle. While it can be argued that it 

is impossible to stand and be comfortable, one might describe the level of 

comfort capacity as the maximum number of people at which one still can 

"comfortably read a newspaper" while standing in a transit vehicle. On a 

!RT-type New York City subway vehicle, having 44 seats, the commonly-accepted 

value of a comfort capacity would involve 140 passengers per car, or 96 

standees. For the larger 60-foot IND-BMT equipment (but not the newest, 

longer 75-foot·R-44 and later cars) the comfort capacity is 180 passengers 

per car or 136 standees. 
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The "crush capacity" involves the maximum mnnber of that people that 

might fit into a transit vehicle and for a IRT-type car this is determined 

as being about 180 persons per car, which corresponds to 136 standees. This 

is 40 more people that the comfort capacity of an IRT car. Similarly, the 

crush capacity of the 60-foot-long IND-BMT cars is nominally 250 passengers 

while roughly 350 persons comprise the crush capacity for the newer longer 

75-foot cars which have recently been introduced on this system. 

Knowledge of these subjective values for passenger loadings on 

transit vehicles can be used to analyze whether a shift in demand patterns 

by Staggered Hours can be effective in providing more comfortable transit 

car loadings with existing services. As an example, Exhibit II-4 shows 

the level of passenger loadings on the IRT #7 Flushing line at Grand Central 

during the morning peak period in 1971, and Exhibit II-5 shows this pattern 

for the afternoon peak. Both depict patterns before the initiation of Staggered 

Hours in the Midtown Manhattan area. It can be seen from the two exhibits 

that average subway car loadings exceed comfort capacity for a large portion 

of both the morning and afternoon peak periods, almost a full hour in each 

case. In both cases, though, if a significant ntnnber of riders would shift 

to the earliest and, especially, the latest half-hour segments of the peak 

periods, it would practically ensure that transit car loadings throughout 

the peak periods on this system would be near or below the comfort capacity 

level. The sharper afternoon peaking, discussed later in the Peak Hou~ 

Factor analysis, is also evident here as average passenger loadings after 

5:00 PM rise abruptly to a level approaching the crush capacity. In fact, , 

this 20-minute average value masks the reality of many individual cars and 

trains running at a crush capacity level. 

Some factors regarding these passengers loadings are worth discussing. 

One is that the average loading values shown on the Exhibits may, in the 
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Staggered Wo=k Hours Study 

EXHIBIT II - 4 

RAIL TRANSIT PASSENGER LOA.DINGS 

N.Y.C. Subway - IRT #7 at Grand Central - AM Peak to NY - 1971 
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Staggered Work Hours Study 

EXHIBIT II - 5 

RAIL TRANSIT PASSENGER LOA.DINGS 

N.Y.C. Subway - IRT #7 at Grand Central - PM Peak to Queens - 1971 
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case of a high average, reflect either a combination of extremely heavily

loaded and lightly-loaded trains as well as uniformly heavy loads. A 1'heavy

light11 situation might occur frequently when an earlier train becomes heavily

loaded because of a delay in normal service. Another factor is that while 

the average car loading on a particular train might be 140 passengers, for 

example, the individual car loadings may vary considerably. When passenger 

loadings are at or near crush capacity though, the probability is that all 

individual cars are also near crush capacity since a lighter load in one car 

would cause people to shift to it from more heavily-loaded adjacent cars. 

The absolute demand pattern and the car loadings can also be 

illustrated in a different way. Exhibit II-6 shows the situation on the 

IND E & F subway service to Queens during the afternoon peak period in 1971 

prior to initiation of Staggered Work Hours in Midtown Manhattan. The 

absolute demand pattern is plotted in a solid line. A double-dashed line 

represents the level of actual train service if it was operating at a 

comfort capacity level of 180 passengers per car. Therefore, the objective 

of Staggered Work Hours would be to spread the absolute demand pattern to 

reduce it to or below the level of comfort capacity throughout the peak 

period. In this illustration, the shaded area between 4:40 and 5:30 P.M. 

represents the period in excess of the comfort capacity. Again it can be 

seen that the 4:00-to-4:40 P,M. period has reserve available, but it could 

not quite absorb all the overage and still be at the comfort level. This 

indicates that some passengers must therefore be enticed to adopting later

than-5:30 quitting times, or some existing later trains should be shifted 

to the earlier time slots in the peak period. 

A first glance at these previous exhibits might cause some concern 

that perhaps trains are being scheduled in the latter part of the peak period 

when they're not really needed. However, there is much evidence (exemplified 



PASSENGERS 

20,000 

I I• 'JOO 

I'> .lHlO 

12,'.>00 

10,000 

/, '.>00 

5,000 

2,'.>00 

0 
4:00PM 

// 

4:20 

Staggered Work Hours Study 

Exhibit II- 6 

DEMAND AND SUPPLY AT NYC SUBWAY CBD CORDON POINT 
IND "E" & "F" SERVICE TO QUEENS -- PM PEAK PERIOD -- FALL, 1971 
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by the "case study of peaking" on this line shown in Exhibit 11-2) that some 

of_this equipment is actually supposed to appear somewhat earlier in the 

peak but is delayed because of system congestion which builds through the 

peak period. One manifestation of this, especially in the afternoon, is 

that the surge of riders entering stations just after 5:00 PM leads to a 

few especially crowded trains, causing door holding resulting in excessive 

dwell times and delaying following trains. 

Similar patterns of vehicle loadings can be determined for all 

transit systems. However, on connnuter railroad and express bus systems, 

where standing is not usually prevalent because of the premium fare paid, 

equipment in service closely matches the demand pattern. If it doesn't, 

or if Staggered Hours causes a shift to time periods where adequate seating 

capacity isn't available, it is a relatively easy to adjust the service 

by revising bus or train schedules appropriately, or reallocating the 

number of cars on commuter rail trains. 

Further, examples of demand patterns on various transportation 

systems are discussed in Section VII of this report. 

To summarize this cordon analysis, it can be stated that a criteria 

for implementing a Staggered Work Hours Program is met when the comfort capacity 

at the maximum load point on public transportation systems is exceeded for a 

significant part of the peak period, while at the same time there exists reserve 

comfortable capacity in either or both of the "shoulders" on each side of the 

peak. 

b. Peak Hour Factor Analysis 

This second analysis examines the Peak Hour Factors calculated for 

both the passenger demand and the services provided on several major transpor

tation systems during the morning and afternoon peak periods both before and 

after Staggered Work Hours Programs. The systems studied included rail transit 
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(11 lines sampled), but transit (six lines), commuter railroad (three lines), 

auto systems (eight facilities) and pedestrian walkways (six locations). 

Determination of these peak hour factors would aid in understanding 

the characteristics of peaking in a number of different situations. Specifi

cally, the objectives of this analysis were to determine the PHF's for: demand 

and services on various systems, the morning versus afternoon peak period, 

various transportation modes and before and after Staggered Work Hours. 

Determination of PHF''s for Demand and Service - Peak Hour Factors 

on 15-minute intervals were calculated from data collected in the numerous 

surveys conducted to evaluate Staggered Work Hours effort in Downtown and 

Midtown Manhattan and in Newark, New Jersey. Only a limited number of the 

calculations show the effects of Staggered Hours since sufficient participation 

has been secured in only Downtown Manhattan and in the immediate Grand Central 

area in Midtown. 

For all but one of the dozen rail transit systems studied, the demand 

PHF' was based on arrivals at or departures from a single key station. The 

service PHF was determined during the same peak hour for actual train service 

on the lines serving those stations. The calculation for the Newark City 

Subway was based on the demand and service on the line at the maximum load 

point on this single-route system, and was not keyed to any one CBD station. 

For commuter railroad systems using Grand Central Terminal, the 

demand PHF' was based upon passengers arriving at or departing from GCT. The 

PHF' for rail service was based on the number of rail cars -- not trains 

since trains consisted of varying numbers of rail cars. (The PHF for rail 

transit service were based upon the actual trains since all had the same 

car consist within each system during the time periods studied.) 
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Peak Hour Factors for bus transit systems were based upon buses and 

riders recorded at the CBD cordon points which were also generally the maximum 

load points. 

A number of different auto systems were studied, although the aggre

gate of those systems studied was not meant to be typical of a Manhattan CBD 

highway or street. Since the main thrust of the Manhattan Staggered Hours 

effort is directed at the already overwhelming percentage of CBD employees 

now using transit, relatively little analysis was performed on auto corridors. 

Further, the corridors that were studied, most notably several bridges and 

tunnels to Manhattan, showed a relatively flat demand profile which was at 

capacity or above it for most of the morning and evening peak periods. 

The PHF for demand on the auto systems considers not riders but 

the number of vehicles at each location. Since passenger occupancy does 

not change significantly within intervals during the peak hour, the 

demand pattern can more easily be presented in terms of actual vehicles. 

The PHF for service on roadways, as well as for pedestrian walkways, is 

assumed to be the value of one (1.0), since these systems have the ability 

to continuously handle movement. 

Results - Table II-1 shows the Peak Hour Factors for demand and 

service calculated for the different systems for survey days in 1970, 1972, 

1973 and 1974. The PHF for service is based on the earliest 111.1rveys conducted. 

The purpose of Table II-1 is to reflect the absolute values of the difference 

between the PHFs, for PHFs service and demand and whether the PHF values for 

demand have been sensitive to the Staggered Work Hours program in Manhattan. 

This array of PHFs offers some insights as to how to analyze transportation 

data and to determine if a severe peaking situation exists. 
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Staggered Work Hours Study 

Table II-1 

PEAK HOUR FACTORS FOR TRANSPORT SYSTEMS 

Before and After Staggered Work Hours Programs 

PHF FOR PHF FOR PASSENGER DEMAND 
SERVICE AM p~ 

TRANSPORTATION OFFERED Pre Some 1 Pre Some 
SYSTEM AM PM SWH SWH 6* SWH SWH 

Rail Transit 

1. IRT 4F7@ Grand Central • 84 .86 .89 • 97 .08 .86 .99 

2. IRT 416@ 51st St. . 78 . 76 .75 .93 .18 .6 7 .63 

3. IRT 414,5,6,@ 59th St. .78 .76 • 77 .84 .07 .79 ,86 

I 4. IRT 411,2,3,@ 34th St. • 76 .78 .88 • 97 .09 .83 . 76 
' 

5. BMT@ Bway-49th St. .68 .66 .85 • 77 -.08 .70 . 76 

6. IND E ,F @ Fifth Ave. • 72 ' • 72 .84 . 79 -.05 .75 . 73 
I 

E,F@ Lexington Ave. 
I 

• 72 7. IND I 
I 

• 72 .89 .81 -.08 .68 • 6 7 

I 
8. IND B,D,F,KK@ Rock. Ctr. I .93 .99 .90 .78 -.12 • 74 • 74 

9. PATH@ World Trade Ctr. .95 , .98 n.a. .87 - .74 .85 

10. PATH@ 33rd St. 1 I 1 .86 - - • 77 .82 

11. Newark City Subway .88 .78 .87 - - .70 -
12. 3 Downtwon NYC Stations n.a. n.a. .70 . 80 .10 .70 . 76 

Commuter Railroad 

I. 74 1. PC - Harlem Division • 74 . 74 .65 - .09 .75 .87 
I 

I 

2. PC - Hudson Division .82 • 79 .83 • 75 -.08 .80 • 77 

3. PC - New Haven Div. .75 .80 .84 .82 -.02 .84 .81 
,, 

4. PC - All Above Services .83 .83 I ,86 .79 -.07 ,85 .89 

* A positive value indicates peaking of demand has decreased. 

(continued) 
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Table II-1 (Continued) 

PEAK HOUR FACTORS FOR TRANSPORT SYSTEMS 

Before and After Staggered Work Hours Programs 

PHF FOR PHF FOR PASSENGER DEMAND 
SERVICE AM PM 

TRANSPORTATION OFFERED Pre Some - Pre Some 
SYSTEM AM PM SWH SWH 6* SWH SWH 6* 

c. Bus Transit 

1. Ml5 @ 61st St. .79 .75 .74 .81 .07 .84 .75 -.09 

2. Ml01-101A@ 14th St. .90 • 89 .76 .80 .04 .89 .87 -.02 

3. Ml01-101A @ 61st St .87 .70 .95 • 81 -.14 .74 .88 .14 

4. M104@ 60th St. .85 .85 .82 .83 .01 .76 .88 .12 

5. Ml06@ 8th Ave. • 96 .88 .88 .90 • 02 • 73 .87 .14 

6. M5 @ 63rd St. .88 • 69 .88 .84 -.04 .68 • 77 .09 

D. Auto Systems 

1. Lincoln Tunnel 1.0) 1.0) .98 .99 .01 n.a. n. a.. -
2. Queens-Midtown, II II .98 .96 ~.02 .97 .97 0 

Tunnel 
3. Holland Tunne 1 II II n.a. .96 - n.a. n.a. -

4. Geo. Wash. Bridge II II n.a. .99 - n.a. n.a. -
5. Nwk: Broad@ Erie II II .92 .95 - - - -

RR 
6. Nwk: Broad@ Linc. " -· II .87 .90 - - - -

Pk. 
7. Nwk: Market @ Wash. " " .91 - - .88 - -
8. Bklyn-Battery II II .92 .91 -.01 • 89 .87 -.02 

Tunnel 

E. Pedestrian Walkways 

1. Penn Station 1.0) 1.0) .92 .90 -.02 .92 .89 -.03 

2. GCT-Pan Am B1dg. " " .80 .83 .03 .93 .89 -.04 

3. PABT - Subway doors II II .85 .82 -.03 .84 .89 .05 

4. PABT - Main " .91 .86 -.05 .80 .87 .07 
Escalators~ 

5. PABT - PM to II - - - _.85 .86 .Ol 
Platform 

6. GCT - Park Av. I II 
.87 .84 - 03 • 76 • 75 i I • -.01 

@ 46th St. 
* A positive value indicates peaking of demand has decreased. 
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Analysis - At the outset is should be noted that the Peak Hour 

Factors proved to be uncertain identifiers of situations where peaking 

adversely affects transportation operations, at least within the scope of 

this work. One reason for this was the sensitivity of the PHF in varying 

greatly from day to day on the same systems in many cases. In any case, 

the PHF can be useful in calling attention to severely-peaked situations. 

In the case of public transportation systems, a certain amount 

of peaking is to be expected in the transportation services since such 

services are scheduled according to usually-peaked demand pattern. If the 

service pattern does closely match the demand, then the Peak Hour Factors 

for each should be about the same. For example, on the Broadway BMT Subway 

at 49th Street, the PHF for afternoon services is 0.66, reflecting a rather 

high degree of peaking, but the passenger demand is also highly peaked with 

a PHF of 0.70. A contrasting situation exists during the afternoon at the 

IND Rockefeller Center Station where constant peak hour train service has a 

PHF of 0.99, while passenger demand is very peaked with a PHF of 0.74. 

Two graphic examples of Staggered Hours positively impacting the 

PHF can be seen in the afternoon peak period at the World Trade Center Terminal 

of PATH and at Grand Central Terminal. Prior to the initiation of Staggered 

Hours in Lower Manhattan, the afternoon PHF for demand was a highly-peaked 

0.74. After some one-quarter of the lower Manhattan workforce shifted to 

Staggered Hours, the PHF rose significantly to 0,85. At Grand Central on 

the IRT #7 subway line, the PHF rose from 0.86 to 0.99 after a large number 

of employers in the immediate area shifted away from the 9-to-5 schedule. 

Transit bus services in Midtown Manhattan during the afternoon 

peak have appeared to benefit in a reduced peaking, but it is unclear if 

the PHF rise from a six-line average of 0.77 to 0.84 is significant. On four 
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of the six lines surveyed, however, the PHF has jumped significantly, by 

amounts of 0.09 through 0.14, compared with pre-Staggered Work Hours. This 

might indicate that the peaking of demand has been reduced on these lines 

due in some measure by riders shifting away from the 9-to-5 working hours. 

The auto systems studied revealed an almost complete lack of peaking 

of demand during their peak hours. Values of PHF range from 0.87 through 

0.99, indicative of a relatively flat peak hour voll.lDle. The systems studied 

comprised four toll tunnels serving the Manhattan CBD, a bridge serving both 

peripheral as well as Manhattan CBD-bound traffic and three arteries accessing 

Downtown Newark. 

The pedestrian walkways examined also revealed a rather spread out 

distribution of peak hour users, with one notable exception. That exception 

involves the rather sharply peaked (PHF=0.75) afternoon flow approaching 

Grand Central Terminal from the north, the so-called "Canyon of Park Avenue" 

which is the location of many huge corporate offices. 

Afternoon more peaked - Average Peak Hour Factors for the modes 

studied indicate that the afternoon passenger demand is, in most instances, 

more highly peaked than the morning demand. Table II-2(a) illustrates the 

data and shows that the more pronounced afternoon peak is particularly true 

for the rail transit systems. Meanwhile, the service PHF for these rail 

transit systems is equal for both morning and afternoon peaks, at 0.83. 

This greater afternoon peaking results from employees departing 

from office buildings just after the normal quitting time, as compared 

with a more spread out arrival pattern in the morning. 
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Staggered Work Hours Study 

Table II-2 

PEAK HOUR FACTOR (PHF) ANALYSIS 

AM Demand PM Demand 
Mode 

(a) Average PHF by Mode 

AM 
Service 

PM 
Service Pre SWH Some SWH Pre SWH ~;.;c;......,.......c;._-'--.;;.....,.;;,;;._. 

Some SWH 

A. Rail transit .83 .83 .83 . 85 . 74 .78 

B. Commuter 
railroad . 79 .79 .82 .75 .81 .84 

c. Bus transit .88 .79 .84 .83 .77 .84 

D. Auto systems (1.0) (1.0) . 93 .96 . 92 . 92 

E. Pedestrian 
walkways (1.0) (1.0) .87 .85 .85 .86 

(b) Distribution of PHFs for de~and by mode before SW':1 

Mode 

A. Rail transit 

B. Commuter 
railroad 

c. Bus transit 

D. Auto systems 

E. Pedestrian 
walkways 

Totals 

-----------Num~er of transportation systems surveyed------------

AM Peak Period 

Highly 
Peaked 
(PHF less 
than .75 

1 

1 

1 

0 

0 

3 

. Moderately jslightly 
• Peaked i Peaked 

(PHF of l(PHF of 
.75-.84 ;.85-1 

3 7 

2 1 

2 3 

0 6 

1 4 

8 21 

P~ Peak Period 

Highly 
Peaked 

f (PHF less 
than .75 

7 

0 

3 
i• 

ir 0 

0 

10 

/ Moderately I Slightly 
I Peaked 

I 
Peaked 

1 (PHF of . (PHF of 
.. 75-.84 .85-1 

3 1 

3 1 

2 1 

0 5 

3 3 

11 11 
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The PHF data was further analyzed to determine the number of 

systems in each mode that are ''highly," "moderately" or "slightly peaked." 

As shown in Table II-2(b), it appears again that rail transit lines are more 

peaked in the afternoon while none are during the morning. A similar pattern, 

though to a smaller degree, exists for the six bus transit lines. Contrast

ingly, every auto system reveals "slight" peaking for both morning and afternoon 

peak hours. 

PHF Criteria for Staggered Hours Feasibility - To the extent of our analysis, 

determination of Peak Hour Factors can be a guide in identifying highly-peaked 

situations existing on transportation systems which could be remedied by a 

Staggered Hours program. In most cases, a serious peaking problem will be 

identified as the PHF for the service exceeds the PHF for demand by 0.10-0.15, 

using as a guide the PHF data given in Table II-1. It should also be noted 

that a great disparity in the PHF values for demand and service could also 

indicate inefficient scheduling on some systems. An example of this where 

the PHF's reveal excess demand at the Rockefeller Center Station on the 

IND Subway line. During the afternoon, PHF for service is 0.99 while the PHF 

for demand is 0.74, revealing a difference of 0.25. This suggests that the 

demand is so peaked as to exceed the steady service level offered by trains. 

While Peak Hour Factors identified a peaked situation at Rockefeller 

Center, a similar PHF analysis did not reveal high peaking on the IRT Flushing 

Line at Grand Central in 1972 before Staggered Hours. The PHFs for the 

service offered and the passenger demand were equal at 0.86, even though a 

separate examination of the passenger loading on the trains indicated a 

rather severe overloading problem existed related to factors which the PHF 
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does not cover. This includes excess dwell times which led to very heavy 

loading of certain trains during the peak, delays in the system itself and 

heavy platform loading. In addition, the PHF for demand was somewhat lower 

since demand was metered by escalator access to the deep underground station. 

As a general hypothesis, a transportation system may be adversely 

impacted by peaking of demand if the PHF for service exceeds the PHF for 

demand by 0.10-0.15. The greater this difference, the greater the ability 

of Staggered Work Hours to relieve the situation. If the PHFs are nearly 

equal, however, any peaking problem would probably go undetected from a Peak 

Hour Factor analysis but would be seen from the previous loading analysis. 

Additional development of this criteria is needed to develop this PHF analysis 

so it would be a more accurate analytical tool to determine whether a Staggered 

Hours program would be feasible. 

It does appear that the PHF analysis can also be useful in determining 

whether service adjustments are needed on a given line instead of shifting demand 

with Staggered Hours. For example, if the demand PHF indicates little peaking, 

and the PHF for the service offered is highly peaked, then perhaps the service 

needs adjusting to better conform to the shape of the demand. In addition, 

of course, an evaluation of schedule adjustments requires an examination of 

the average passenger loading on transit vehicles and not only just the PHFs. 
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D. RECOMMENDATIONS 

An attempt has been made in this section to develop quanticative 

guidelines for determining whether Staggered Work Hours will be effective 

in reducing prevailing transportation congestion. In the continuation of 

the Staggered Work Hours Program in 1978, additional work will be done in 

concert with public transit operators to develop methods of quantifying 

the effects of Staggered Work Hours and its potential. 

Traditionally, it has been straightforward to look at curves of 

system demand and capacity and determine whether there is sufficient capacity 

or that additional capacity is required. However, it it more difficult to 

look at the same demand pattern in terms of its peaking within the peak period 

and determine whether this peaking is of itself adversely affecting operations 

on the system. 

The guidelines offered suggest criteria involving the passenger 

loading of transit vehicles and the Peak Hour Factor as indicators to determine 

more appropriately if a congestion condition can be remedied by revising work 

schedules. While, there are as yet no definitive equations which can be 

readily used, a series of useful techniques have been brought to the planner's 

disposal to determine the nature of peaking on different systems, and to pro

vide a rationale for deciding whether to implement a work schedule revision. 

More definitive work will be done in this area in 1978. 

Understanding this, the following recommendations are offered: 

1. The determination of vehicle loadings on transit facilities is 

effective in determining both the nature of peak demand and appropriate goals 

for improvement in service. If transit vehicle loadings are excessive during 

a short part of the peak hour, then this strongly suggests the desirability 

of adjusting work schedules to earlier and/or later times when service 

presently operating is at a more comfortable level. 
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2. The Peak Hour Factor, in common use in the highway transportation 

field, can, in certain applications, be a helpful indicator in determining 

whether revised work schedules would be useful to reduce congestion. Generally, 

when the nt.nnerical difference in the PHFs of the service offered and the 

transportation demand exceed a certain amount, a Staggered Hours effort is 

increasingly warranted. More research is needed however to refine the PHF 

to more reliably predict situations of adverse peaking. 

3. More research is generally recomnended in this area to give the 

transportation professional better tools with which to examine the nature of 

peaking and the more definitive interpretations of whether modifying demand is 

necessary and/or desirable. In the past, this has been simply a technique 

of "eyeballing" a demand curve and not really understanding whether peaking 

was or was not excessive. As Staggerd Work Hours and other work schedule 

concepts are being increasingly discussed for reducing transportation conges

tion, such factors must be developed to be able to better define criteria for 

the use of such concepts, in the same way as have they been developed for 

many other transportation facilities. 



Chapter Ill 

Work Schedule Surveys 
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III - WORK SCHEDULE SURVEYS 

A. Objectives 

An integral step in any investigation of a Staggered Work Hours program, 

usually at the outset, is to determine the current work schedule patterns 

and practices in the area under consideration. This so-called ''Work Schedule 

Survey" (WSS) of employers is used to determine basic information such as 

start and quit times, the number of employees on alternative schedules, the 

employee's mode of transportation and place of residence. 

If the survey indicates that work schedules are concentrated at certain 

starting and/or quitting times, and this pattern can be directly correlated 

with transportation congestion determined by separate surveys, then a well

planned Staggered Work Hours program can be expected to yield beneficial results. 

Information from a Work Schedule Survey is therefore fundamental to implementing 

Staggered Work Hours. 

Work Schedule Surveys can be conducted in several ways, the preferred 

technique being a questionnaire mailed to employers in the area under study. 

The survey should be designed to produce useful work practice information 

about organizations as well as a reliable contact in each organization. It 

is important to request the name, title and phone number of such a contact. 

Following the receipt of such infonnation, it is possible to make 

a judgment as to whether prevailing work schedules contribute significantly 

to any transportation congestion being experienced. 
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B. Work Performed 

The work performed in this section was in two areas: 

1) A series of Work Schedule Surveys performed by the Port 

Authority were fully documented. The aspects of the survey techniques were 

then analyzed and recommendations formulated which are contained here and in 

the manual, "Staggered Work Hours", Volume III of this Technical Study. 

2) Synopses were prepared of Work Schedule Surveys reported by 

other cities, as determined from the State-Of-The-Art Survey (discussed fully 

in Section I). 

c. Analysis of Work Schedule Surveys 

This section analyzes Work Schedule Surveys performed by project staff 

during the course of the Staggered Work Hours Program in Manhattan. It also 

reviews information on several other cities' investigations of work schedules 

as reported in the State-Of-The-Art Survey. Table III-1 gives a list of such 

major Work Schedule Surveys. 

The analysis deals principally with the survey design, sponsorship and 

conduct of the WSS. case studies of surveys are presented at the end, with 

exhibits from these surveys -- principally from the major WSS of Midtown 

Manhattan -- used throughout for illustration. 

1 .. Survey Design 

It is important to define with some precision the objectives of any 

Work Schedule Survey since several large diverse areas of inquiry may be covered. 

Although attempting to get a lot of information may be desirable -- indeed it 

may be necessary in order to recommend appropriate work schedule changes -- one 

must be careful about asking questions of great difficulty or sensitivity which 

might jeopardize the actual return of the questionnaire. Discussed below are 

a number of specific objectives in conducting a WSS. 
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Staggered Work Hours Study 

Table III-1 

MAJOR WORK SCHEDULE SURVEYS 

(Sources: Port Authority surveys and 1974 State-of-the-Art Survey) 

Location 

*New York, N.Y. 

Manhattan - Downtown 

Manhattan - Downtown 

Manhattan - Midtown 

Manhattan - World Trade 
Center 

Date 

All firms 1969 

All firms 1974 

All firms 1972 

All Private 
Tenants 1974 

Manhattan - City of N.Y. Five 
agencies 

1975 

Manhattan - Advertising 
Agencies 

Manhattan - Consulting 
Engineers 

Manhattan - JFKIA 

*Newark, N.J. 

Atlanta, Georgia 

Chicago, Illinois 

Chattanooga, Tennessee 

Jacksonville, Florida 

Jackson, Mississippi 

Most 
firms 

Most 
firms 

1973 

1973 

Major 1972 
Airlines 

All downtown 
firms 1974 

Selected 1968 
major employers 

Most firms 1974 

NA 1974 

Major 1974 
employers 

Comprehensive 1971 

Los Angeles, California Comprehensive 1971 

Respondents: 113 firms-136,000 employees 

Respondents: 179 firms-137,906 employees 

Respondents: 1,450 firms-300,000 employees, 
20% of employment 

Identified 30 firms each with more than 
50 employees 

Covered 9,237 employees in five agencies 

Respondents: 17 firms-10,549 employees 

Respondents: 40 firms 

Respondents: 10 major operators -
30,750 employees 

- - - - - - - - .. - -n- - - - - - -

Respondents: 66 CBD replies-30,798 employees. 

Respondents: 176 from 200 mailings 

Chicago Association of Commerce and 
Industry Members 

Not complete at time of survey 

10 major firms 

Special City Development Study 

Covered 190,000 private employees 



I.ocation 

Madison, Wisconsin 

Madison, Wisconsin 

New Orleans, Louisiana 

Philadelphia, Penn. 

Seattle, Washington 

Winston-Salem, N,C, 

Washington, D,C, 

**Riverside, Calif, 

Bombay, India 

Budapest, Hungary 

Jakarta, Indonesia 

Karachi, Pakistan 

Marseilles, France 

Paris, France 

Toronto, Ontario 

Singapore, Republic 
of Singapore 
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Table III-1 (continued) 

Date 

Government 1972 
Employees 

Government 1974 
employees 

NA NA 

NA 1972 

City 1974 
Employees 

NA 1973 

Government 1963 
Employees 

Business & 1972 
government 

All NA 
establishments 

NA 1974 

NA NA 

City NA 
employees 

NA NA 

NA 1969 

All firms 1972 

Most firms 1974 

Covered 14,626 employees 

Follow-up Survey 

Conducted by Regional Planning Commission 
as part of "Carpooling" Study 

Resulted in Work Staggering Program 
involving over 39 firms and 32,000 
employees 

Sponsored by City - Resulted in 
Staggered Hours program for some 12 
organizations and 2,000 employees 

Conducted by telephone 

NA - presumed of major proportions 

Respondents included 60 organizations 
and 9,500 employees 

Survey covered 241 of 938 establishments 

Described as "representative home 
interview" 

As part of comprehensive parking and 
co~don line survey 

Identified work schedule of 25,000 
employees 

By Regie Autonome Des Transports 
(RATVM) 

By Comite pour L'etude et L'amencement 
(CATROL) 

140 firms with over 100 employees 

Covered 2,200 commercial and industrial 
organizations 



Location 

Stockholm, Sweden 

Vienna, Austria 

Warsaw, Poland 
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Table III-1 (continued) 

~ Date Scope 

Most firms 1971 Part of comprehensive work day 
travel study (TU-71) 

Most firms NA Comprehensive study 

Most firms 1970 Covered all CBD organizations with 
more than 200 employees 

~OTE: In addition, the following cities reported having conducted a Work Schedule Survey 
but supplied no details: 

Baltimore, Maryland 
Boston, Massachusetts 
Canton, Ohio 
Little Rock, Arkansas 
Lincoln, Nebraska 

*Surveys conducted by Port Authority 
1*Unsolicited report 

Miami, Florida 
New Haven, Connecticut 
Oklahoma City, Oklahoma 
Hamilton, Ontario 
Helsinki, Finland 
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a. Work Schedule Patterns 

The main objective is to determine the prevailing work schedule 

practices followed by organizations in the area under study, usually the 

Central Business District (CBD). Information requested are the number of 

employees on separate work schedules. As an example, Exhibit III-1 shows the 

form used in the 1972 Midtown Manhattan WSS. 

The work schedule information to be secured should include the numbers 

of employees on each prevailing schedule for every work location. In some 

cases, lunch period data may be requested. The resultant tabulation should 

show the number and percentage of employees on each of the separate work 

schedules, usually arranged by 15-minute schedule increments. 

It is now possible to aggregate this work schedule data in a number of 

ways to examine any correlation with separate transportation congestion surveys. 

This will be most meaningful where large numbers of employees in several 

organizations are scheduled to start and/or quit at identical times and have a 

single or limited number of transportation points available. Work schedules 

are usually .tabulated by total CBD response, by smaller geographic areas (such 

as zip code), by individual large buildings and in specific areas adjacent to major 

transportation facilities. Exhibit III-2 shows the distribution of starting 

times in Midtown Manhattan in 1972. 

b. Transpcrtation Mode Use 

In many cases it is useful to request information on the commuting mode 

or modes used by employees. This aids in the design of Staggered Hours programs 

which can be effective in reducing congestion on a particular mode. 

In many cities in the United States, it may be possible to trace congestion 

in certain transportation facilities to the work schedules of particularly large 

organizations. If this is the case, direct, hard-hitting approaches can be made 
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Exhibit III-1 

Staggered Work Hours Study 

WORK SCHEDT.'LE SURVEY FORM--MID'IOWN 1972 

MIDTOWN TASK FORCE ON STAGGERED WORK HOURS 
STAGGERED WORK HOURS 

Please complete one questionnaire for your principal location and one for each 
subsidiary location, if any. Do not complete a questionnaire for subsidiary 
locations in which a relatively small number of employees (less than 50) are 
located, such as bank branches, small atores, etc. Please only include locations 
which are aetween 14th Street and 59th Street in Manhattan, and iamediately adjacent 
areas. 

l. Name of Company: 

2. Address: 

J. Number of employees working at this location in Midtown Manhattan between 14th 
,., 

and 59th Streets or immediately adjacent areas: 

4. Do all of your employees work on the same time schedule? 

Yes: ____________ Scl\edule is: ______ a.m. to ------~•m• 

No: ____________ Go to Question li5 

5. If the answer to /14 is "No", how many different schedules does your firm 

6. 

* 

work? 

Please list approximate number of employees on each schedule: 

(a) From ---a.m. to 

(b) From ---a.m. to 

( C) From ---a.m. to 

(d) From ---a.m. to 

Would you estimate how 

New York City 

Manhattan 

Brbnx 

Queens 

llrooklyn 

Slaten Island 

___P.m. 

___ p.m. 

___ p.m. 

___ p.m. 

. 
many of your employees live 

No. of employees: 

No. of employees: 

No. of employees: 

No. of employees: 

in: * 

New Jersey 

Rockland & Orange 

Long Island 

Westchester, l'utnara & Dutchess 

Connecticut 

If your firm maintains automated records of employc,· residences by zip code, such 
zip code summaries would be quit,· helpful. 

f. 



... 
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Exhibit III-1 (continued) 
Staggered Work Hours Study 

II.ORK SCHEDULE SURVEY FORM--MID10WN 1972 

-2-

7. If such information ia readily available, would you estimate how many of your 

piployeea uae the following modes of transportation for the major portion of 

their coamuting trip? Pleaae do nbt complete thia queation if it would require 

an arduoua ar.d costly firm-wide survey. 

Subway 

Conmuter Railroad into Grand Central Station 

Coamuter Railroad into Penn Station, ·New York 

PATH System into 33rd Street Station 

Bua into Port Authority Bus Terminal 

Aut01110bile into Manhattan Central Business District 

Other modes please specify 

Conmen ts: 

Approximate 
Number of Employees 

Thank you very much for your cooperation in providing this information. 
Please use the self-addresaed envelope to return completed questionnaires to: 

Gustav S. Eyssell 
Chairman, Midtown Task Force on 
Staggered Work Hours 
630 Fifth Avenue, Suite 352 
New York, New York 10020 

... -,...-t 
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Exhibit I II-2 

Staggered Work Hours Study 

Distribution of Starting Times 
MIDTOWN MANHATTAN - 1972 

PERCENTAGE: OF MIDTOWN EMPLOYEES: 
60•4 
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to the organization to change its work schedule. 

Moreover, it is often desirable to array employee modal use against 

individual work schedules in order to determine the possible effect of a 

work schedule change on congestion on a specific transportation mode. For 

example, to reduce congestion on a certain transit line, it's helpful to know 

the work schedule patterns of transit riders, which might (or might not) be 

different than employees using other modes like automobiles. Table III-2 

display the commuting mode information received with respect to Midtown 

Manhattan zip codes. 

While transportation mode information is useful, it is difficult to 

secure and, when secured, constitutes only approximations. Employers often 

do not want to take the trouble to determine this data. 

In fact, the mode of transportation used by employees was not asked 

in the first Downtown Manhattan survey (1970), as it was feared the work 

involved in attempting to answer this question might inhibit the overall response 

rate. Subsequent experience with the Midtown Manhattan and Newark surveys suggests 

this is not necessarily a problem. However, one chould expect a lower rate 

of response to questions involving modal use of employees. Table III-3 indicates 

that only one-third of those responding to the 1972 Midtown Manhattan WSS 

gave modal information. 



Total 
Zfp Employee 
Code Response Subway 

10001 7,951 5,157 
65% 

10010 7,800 5,220 
67% 

10011 1,350 721 
53% 

10016 10,516 7,391 
70% 

10017 22,206 12,434 
56% 

10018 8,831 5,679 
64% 

10019 8,756 6,233 
71% 

10020 11,396 6,124 
54% 

10022 13,895 8,017 
58% 

10036 12,432 8,686 
70% 

Total 105,133 65,662 
All 7ip~ 62% 

Table III-2 

Staggered Work Hours Study 

MAJOR CO~fiJTING MODE OF MIDTOWN EMPLOYEES 

Midtown Manhattan - 1972 
(Numerical & Percentage Distribution) 

Railroad Railroad Bus to 
to Grand to Penn PA Bus 

' Central Station Terminal 

280 1,275 467 
4% 167. Go/. 

310 770 254 
4% 10'7. 3'7. 

161 172 71 
12% 13% 5% 

787 766 707 
7% 7% 7% 

3,817 1,994 1,819 
17% 9% 8% 

687 969 1,037 
8% 11% 12% 

518 504 599 
6% 6% 7% 

1,548 1,333 854 
14% 12% 7% 

1,275 1,228 1,407 
9% 9% 10% 

635 907 1,535 
5% 7% 12% 

10,018 9,918 8,750 
10% 9% 87. 

PATH -
33rd St. Otht•r 
Branch Auto Mode 

378 300 9l1 
57. 47. 1% 

259 264 721 
3% 3% 9o/. 

37 174 14 
3% ni 1'% --..J 

0 

I 

258 283 524 
2% 3% 3% 

825 485 812 
4% 2% 4'7. 

209 210 40 
2% 2% .5% 

236 316 350 
3% 4% 4% 

406 270 861 
4% 2% 8% 

468 584 916 
37. 4% 7% 

192. 186 291 
2% lo/. 'lo/, 

3,268 3,072 4,645 
3% 3% 4o/. 
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Table III-3 

RESPONSE RATE TO SPECIFIC QUESTIONS 

Source - 1972 Midtown Manhattan Work Schedule Survey 

Nature of Question 

General Information 

Work Schedule Information 

Employee Residence 

Employee Mode of Transportation 

c, Location of Employee Residence 

Number of Employees 
Represented in Responses 

295,479 

279,048 

231,703 

106,821 

Many organi~atio~s maintain ietlilei and readily available records 

of their employees' residences (in some cases by zip code area), and can easily 

summarize the data. Generally, the best residential breakout to request is by 

county for at this level a good response can be expected. As shown on 

Table III-3 about three quarters of those employers responding to the Midtown 

Manhattan WSS gave employee residential data. Exhibit III-3 shows a graphic display of 

residential distributions. 

Knowing employee residential data, in addition to the work schedule and 

modal use, enables the planner to more completely define trip patterns along key 

travel corridors. This is important in the design of recommended work schedules 

as discussed in Section V of this report. 

Requesting employee residence also helps the analyst to check the reliability 

of the Work Schedule Survey by comparing the results with such independent information 

as U.S. Census of Population data and any past metropolitan transportation surveys. 

d. Employee Cla~sification 

The Work Schedule Survey may also permit classification of employees as, 

a) private business or government b) retail, manufacturing or service or c) executive 

or clerical. Such classifications of the data are valuable in order to determine 

implementation strategy, since work schedule practices may vary with respect to 

employee classifications (e.g., shift work, overtime, etc.) 
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Exhibit III-3 

Staggered Work Hours Study 

Residential Distribution of Midtown Employees 
MIDTOWN MANHATTAN - 1972 

MANHATTAN • 20% New York City - 70% 

QUEENS· 18% 

BROOKLYN • 17% 

BRONX • 1-s•.t. 

STATEN ISLAND· 2•1o 
New Jersey - 12% 
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In many cases, a Staggered Work Hours Program in a downtown CBD is 

targeted to "white collar" office workers only, although efforts may also include 

manufacturing employees, universities and other major institutions. 

e. Tabulation of Data 

The completed Work Schedule Survey might include the following tabulations 

for each employer, employment classification and for geographic areas: 

a. Start and quit times 
b. Length of the work day 
c. Number of separate work schedules followed 
d. Lunch period practices 
e. Number of employees 
f. Mode and duration of travel 
g. Residential distribution. 

The data can also be summarized by individual office building or group of 

buildings, zip code or other geographic stratification to assist in pinpointing 

transportation areas where work staggering can reduce congestion. In addition, the 

Work Schedule Survey provides an opening wedge for future implementation of a Staggered 

Hours Program by creating initial interest and establishing a personal contact in 

each organization for future solicitation. 

2. Sponsorship 

A sponsor with considerable standing and influence in ·the community has to 

take the lead in backing a Work Schedule Survey. Well-known and prestigious organizations 

and individuals are necessary if adequate interest in even the first program step is 

to be generated. Not only must the sponsors be extremely interested in furthering a 

Staggered Work Hours program, but they should also be willing to share the costs 

involved even if this is limited to providing some clerical help. Those organizations 

in a position to provide extensive mailing lists of potential participants are, of 

course, most desirable. 
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In the Downtown Manhattan program, the prestigious Downtown-Lower 

Manhattan Association (D-LMA) was a co-sponsor. This is an effective organization 

composed of almost all major Downtown business firms, and therefore provided access 

to a large Downtown market of organizations. In Midtown Manhattan, a special "task 

force" composed of 26 civic and business organizations was formed, since there was 

no single entity deemed suitable. In addition, this Midtown Task Force on 

Staggered Work Hours enabled the project to obtain and combine the mailing lists 

from all organizations. The WSS for Downtown Newark, N.J., was sponsored by the 

Greater Newark Chamber of Commerce. For John F. Kennedy International Airport, 

the Port Authority as "landlord" headed up the effort. In Atlanta, the Georgia 

State Highway Department spearheaded the program. 

In the cases where special "task forces" are set up, a prominent business 

or civic leader should be named Chairman. Thus the Midtown Manhattan Task Force 

was originally headed by Gustav S. Eysell, former President of Rockefeller Center 

and is now led by Andrew Heiskell, Chairman of Time Incorporated. Downtown, where 

the D-LMA cc1-sponsored the program, its Executive Vice President, John B. Goodman, 

took the active role with occasional correspondence coming from its former President, 

Edmund F. Wagner, a noted realtor, or David Rockefeller, its chairman. It is, of 

course, necessary to have someone specifically responsible for all of the program 

details ranging from mailing lists to tabulations and analytical reports as well 

as publicity. In the New York/New Jersey area, the Port Authority~ assumed this 

role and provided a project manager and staff. 



3. Conduct of Survey 

a. Mailing List 

- 75 -

With an enthusiastic sponsor(s) and appropriate staff, it is possible 

to prepare the basic Work Schedule Survey. First, however, all individuals and 

organizations involved must cooperate in the development of an extensive mailing 

list. Wherever possible, the list should include the name of the person in each 

organization who is most likely to be able to assure the compilation of the data. 

This is usually the President or the Personnel Director, or may be the sponsoring 

agency's regular contact. Generally, the higher the initial level reached in an 

organization, the better the response. In any case, all Work Schedule Surveys should 

solicit the name and phone number of an individual, generally on the working level, 

who can be contacted for further detail and future communication. 

h Survey Questionnaire 

A "model" questionnaire for a Work Schedule Survey has been developed 

and is shown in Exhibit III-4. (It is also included in Volume III, the "Staggered 

Work Hours Manual."). This form is designed to secure basic data from organizations 

including the number of employees on various work schedules, the distribution of 

employee residences and commuting mode as well as a contact in the organization. 

Samples of survey forms used in all the Work Schedule Surveys conducted by project 

staff are included in the Appendix - Volume IV. 

c. Transmittal Letter 

The lett4r transmitting the questionnaire should be sent over the signature 

of the most influential person on the task force or in the sponsoring agency and 

contain a personal plea for cooperation in completing and returning the survey by 

a certain prescribed date~ 

d. Questionnaire Distribution 

The questionnaire and transmittal letter should be mailed in as attractive 

manner as possible, to insure prompt, serious consideration. It must not allowed 

to be regarded as ''junk mail". 
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Date: 

Exhibit :::n-4 
Stagger~d Work Hours Study 

MODEL WORK Sr.liEDULE SURVEY FORM 
MA.~HATI'AN STAGGERED WORK HOURS PROGRAM 

Please complete one questionnaire for your principal location and one for each. 
subsidiary location, if any. Do not complete a questionnaire for subsidiary 
locations in which a relatively small number of employees (less than 50) are 
located, such as bank branches, small stores, etc. Please only include locations 
which are south of 60th Street in Manhattan, river-to-river. 

1. Name of Organization: 

2. Address: 

3. Type of Business or Governmental Unit: 

4. Staggered Work Hours Liaison: 

Name: 

Title: 

Phone: ... 

5. Number of employees working at this location: 

6. Do all of your employees work on the same time schedule? 

Yes: Schedule is: _____ a.m. to ________ .m. 

No: Go to Question #7 

7. If the answer to :/J:6 is ''No", how many different schedules does your firm 

work? 

Please list approximate number of employees on each schedule: 

(a) From a.m. to p.m. No. of employees: 

(b) From a.m. to p.m. No. of employees: 

(c) From a~m. to p.m. No. of employees: 

(d) From a·.m. to p.m. No. of employees: 

8. Would you estimate how many of your employees live in:* 

New York City 

Manhattan 

Bronx _________ _ 

Queens 

Brooklyn ________ _ 

Staten Island 

New Jersey _______ _ 

Rockland & Orange 

Long Island 

,-lestchester, Putnam cSi Dutchess 

Connecticut 

*If your firm maintains records of employee residences by zip code, such zip 
code summaries would be quite helpful. 
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Exhibit III-4 (con:inued) 

Staggered Work Hours Study 
MODEL WORK SC~DULE SURVEY FORM 

9. If such information is readily available, would you estimate how many of your 

employees use the following modes of transportation for the major portion of 

their commuting trip? Please do not complete this question if it would 

require an arduous and costly firm-wide survey. 

Subway 

Approximate 
Number of Employees 

COimDuter Railroad into Grand Central Station 

Commuter Ra.-ilroad into Penn Station, New York 

PATII 

Bus into Port Authority Bus Tenninal 

Automobile into Manhattan Central Business District 

Other modes (please specify) 

Comments: 

Thank you very much for your cooperation in providing this information. Please 
return completed questionnaires to: 

Staggered Work Hours Program 
The Port Authority of NY & NJ 
One World Trade Center 
Suite 72E 
New York, New York 10048 
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For example, attractive letterhead and envelopes should be used, first 

class mail employed, a business reply envelope included and, if possible, letters 

and envelopes should be "original typed" (either manually or automatically). The 

more personalized the survey, the better will be the return. A shoddy-looking 

survey will undermine the ability to elicit a good return of information from the 

public and private sectors. 

Work Schedule Surveys can also be conducted verbally either over the 

telephone or by personal contact. The latter method, involving substantial 

amounts of travel, is time consuming and consequently not recommended unless it 

can be predetermined that only a limited number of contacts are required. Both 

methods, most specifically telephone contact, run the risk that much important 

information be overlooked, particularly if it is not readily available at the time 

of contact. In any event, a comprehensive questionnaire should be at the hand of 

the interviewer to avoid any oversight and to facilitate follow-up on unanswered 

questions. 

e. Follow-Up 

A certain degree of follow-up should be employed to insure an adequate return 

of the survey. This follow-up can take a number of methods: 1) a second letter 

with another survey form attached -- to those not responding a week or two after 

the requested due date. 2) selected phone calls to major employers not responding, 

and/or 3) publicity in the media to initially spur returns and to follow-up any 

laggard responses. 

f •. Tabulate Results 

Results of the WSS should be tabulated as quickly as possible. Depending 

upon the size and scope of the survey, either electronic data processing or manual 

methods can be employed to determine various patterns discussed earlier in this 

section. Tabulation of data should be undertaken soon after the "due date" for 

responses, since late returns can usually be easily added to earlier tabulations. 
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g. Validate Results 

To insure the validity of the survey returns, a number of investigations 

should be undertaken. These may include statistical or non-statistical comparisons 

with other existing data such as CBD employment, population, mode use, U.S. Census 

of Population and Chamber of Commerce records. While this validation is important 

to assure that the WSS returns are truly representative of the entire community as 

a whole, there is usually little doubt that the data received from each of the individual 

organizations is valid for that organization. Table III-4 shows such a examination 

comparing survey returns for Midtown Manhattan. The analysis took into account 

the changing trends apparent during the decade between the two surveys. 

h.. Publicity 

It is helpful to publicize the results of the WSS, particularly if those 

results indicate that a Staggered Work Hours program may be desirable. Publicity 

can be through a combination of media placements as well as distributing copies of 

a WSS report to participating organizations. 

i .. Recommendation for Work Schedule Changes 

The data gleaned from individual organizations in the WSS will be of 

enormous help in designing work schedule recommendations if a Staggered Work Hours 

effort is undertaken. This procedure is discussed more fully in Section V of this 

volume. Suffice to say here that the WSS information available allows personalized 

work schedule recommendations to be made, rather than simply resorting to an overall 

blanket call for revised schedules. 

j. Follow-Up of Schedule Changes 

As work schedule changes are effected in the course of a Staggered Hours 

Program, efforts should be made to update the changes in the original WSS tabulations. 

This will ensure that the project sponsor has the latest information on the status 

of overall work schedules at their disposal. 
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Table III-4 

Staggered Work Hours Study 

RESIDENTIAL DISTRIBUTION OF MID'IOWN EMPLOYEES 
Journey-to-Work Survey (1961) vs. Work Schedule Survey (1972) 

• NEW YORK CITY 
Bronx 
Brooklyn 

"'Manhattan 
Queens 
Staten Island 

• EAST OF NYC (LI) 
Nassau 
Suffolk 

• wesT OF NYC (NJ) 
New Jersey 
Bergen 
Essex 
Hudson 
Mercer-Morris-

Passaic-Somerset 
Middlesex-Monmouth 
Uni_gn 

e- NORTH OF NYC 
Fairfield (Conn.) 
Orange-Rockland

Putnam-Dutchess
Westchester 

NOTES: 

Journey-to-Work 
Su rv!!Y- (1961 ) 

81,3% 
15.0 
16.2 
32.2 
17 .0 
0.9 

6. 7% 
5.8 
0.9 

7 .47. 

2.9 
0:9 
1.6 

0.7 
0.7 
0.6 

4. 7% 
0.8 

100. 17.4 

Work Schedule 
Survey (1972) 

69.8% 
13 .J 
16.6 
20.4 
17.9 
1.6 

8.6% 

12 .3% 
12.3 

9.1% l 
3.0 

99. 87.4 

1 Work Schedule Survey had listing for "Connecticut", which no 
doubt ~onsists almost entirely of Fairfield County residents. 

2 
Journey-To-Work breakout: Westchester, 3.6%; Orange-Rockland-
Putnam-Dutchess, 0.3%. 

3 l.Jork Schedule Survey breakout: Westchester-Putnam-Dutchess, 
5.0%; Orange-Rockland, 1.1%. 

4 
Due to rounding, totals do not add to exactly. 100%. 
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4. Case Studies of Work Schedule Surveys 

The Port Authority has participated either directly or as an advisor 

in numerous Work Schedule Surveys since its experimental "in-house" program 

in 1969. In addition, other cities have also undertaken similar surveys, most 

notably: Toronto, Philadelphia, Riverside, California, Los Angeles, Madison, 

Wisconsin, Bombay, Singapore, Warsaw and Atlanta. A brief case study discussion 

of many of these efforts follow. 

-
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a, Downtown Manhattan (Two Surveys: 1969 & 1974) 

The Downtown-Lower Manhattan Association (D-LMA) and the Port Authority 

conducted a survey in 1970 to determine the work hour scheduling practices of 

firms in lower Manhattan and the extent to which the starting and quitting hours 

were staggered. The Association had, for many years, advanced the concept of 

Staggered Work Hours as a possible means of relieving peak hour congestion on 

transportation facilities in lower Manhattan, an area of concentrated employment. 

In fact, in a report issued in 1961 entitled "A Study of Travel Patterns," D-LMA 

recommended that its members actively explore the feasibility of staggered hours. 

Since that time, it was understood that some lower Manhattan firms had adopted 

revised starting and quitting schedules, but the magnitude of the changes was 

not known. 

1969 Survey 

In 1969, a Work Schedule Survey questionnaire was prepared and distributed 

by the President of D-LMA to all member firms. The questionnaire solicited 

information on the total number of employees, the work schedules followed, the 

place of residence of employees and an appraisal of elevator service in buildings. 

Some 113 firms, representing about 136,000 employees, responded to the survey. 

This constituted roughly 70% of D-LMA's membership. Although D-LMA's member 

roster listed 158 firms, the 113 firms who responded included all of those members 

which could be classified as major downtown employers. The firms that responded 

were located principally in three postal zones, all in eastern lower Manhattan. 

More than 116,000 of the 136,000 employees worked in these easterly zones, while 

the balance of 19,000 employees were located in the threemore westerly zones. 
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The survey found that in this congested area there was a high concentration 

on the 9-to-5 schedules: 66% were scheduled to start at 9:00 AM, and 64% quit work 

at 5:00 PM. The results of the survey therefore showed that a Staggered Work Hours 

system had not been adopted to any considerable extent by the Lower Manhattan 

firms even though they had been urged to do so by the D-LMA as early as 1961. 

The total number of employees included in the survey responses was 136,045. 

Of these, 84.5% begin work between 8:00 and 9:29 A.M., with 82.5% quitting between 

4:00 and 5:29 P.M. Notable in one zone with a large concentration of banking 

and securities firms, was that 75% of the employees were on 9-to5. 

Reflecting D-LMA's membership and the nature of activities in lower Manhattan, 

the bulk of the employers responding were from the Finance, Insurance and Real 

Estate Industries (Standard Industrial Classification - SIC, Numbers 60-69). This 

grouping, with its total employment of 95,920 in 89 firms, represented 62.2% of 

the total firm responses and 70.5% of total employment. Within grouping, the 

Banking Industry was the largest employer with 40.5% of the D-LMA total. The 

second largest employer was the Securities Industry, which had 20.3% of the total. 

Combined, these two industries accounted for some 61% of the total D-LMA employees 

surveyed. 

Because of the proportionately large numbers of banking and securities 

employees represented in the survey, and the likelihood that a typical employee 

from these firms started at 9:00 A.M. and quit at 5:00 P.M., the influence of 

these two groups weighed heavily in the overall survey findings. Some 78% of the 

banking and securities employees started at 9:00 A.M. while the comparable all-industry 

figure was 66%. About 76% of the employees of these two groups quit at 5:00 P.M. 

compared to 64% from the overall survey population. It was obvious then, that 

these industries provided the best chances of success in a Staggered Work Hours Program. 
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This type of strategic planning is further discussed in Section V of this 

report on "Design Procedures." 

1974 Survey 

Although the 1969 Downtown Manhattan Work Schedule Survey and subsequent 

effort to implement a Staggered Work Hour Program was considered highly successful, 

it was decided to attempt, in 1974, a further "second stage" increase in the 

number of employee SWH participants. The goal established an increase in 

participants from 100,000 to approximately 125,000. 

The strategy employed for the 1974 campaign was to identify and switch firms 

still on 9:00-to-5:00 to earlier and/or later hours and, in addition enlarge the 

level of participation of many firms already on Staggered Hours but which still 

had significant numbers of employees on 9:00-to-5:00. In order to prepare the way 

for this program, a second survey of work schedule practices was conducted. This 

survey, as in 1969, was mailed to the membership of the Downtown-Lower Manhattan 

Association over the signature of its President, Edmund F. Wagner. 

In response to the survey 179 firms with 137,906 employees furnished data. 

This represented some 66 more firms than in 1969, but about the same number of 

employees. They were classified into prospect target groups for ease in promoting 

the Lower Manhattan program, and allowed for formulating industry work profiles 

and special meetings with firms with a high percentage of employees working the 

9:00-to-5:00 schedule. 

While this second survey indicated the significant participation in Staggered 

Hours by many firms since 1969, it also revealed organizations still on 9:00-to-5:00. 

The data collected permitted the program sponsors to establish a calendar of 

activities for contact with the major firms and industries which were not staggering 

their hours. It also identified specific major firms to which direct personal 
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contact would be made urging implementation of a staggering program. 

b. Midtown Manhattan (1972) 
I 

In the Midtown Manhattan Work Schedule Survey, conducted in 1972, 

information representing the work schedules, residences and travel habits of 

almost 300,000 men and women from 1,450 private firms and public agencies was 

accumulated. This represented about one-fifth of total Midtown employment. The 

results indicated that about 54% of Midtown employees were scheduled to start 

at 9:00 AM and quit at 5:00 PM. In contrast, only 15% began at 8:30 AM, the 

next most preferred starting time. 

The Midtown WSS was the most comprehensive of those performed by 

the Port Authority. It was conducted by mailing questionnaires to all member 

firms of the 26 business, civic and trade organizations represented in the 

"Midtown Task Force on Staggered Work Hours", an organization specifically set 

up for the purpose of communicating with the business community relative to 

schedule staggering. The questionnaire requested specific information on the 

total number of employees in each firm's Midtown office, current work schedules, 

residential distribution, and ''major mode" of transportation to work. (The 

questionnaire is Exhibit III-1). 

Of the 2,800 questionnaires mailed, 1,450 were returned, of which 

1,192 qualified as "Midtown" on the basis of geographic location. The returns 

represented a sample size of about 300,000 Midtown employees, or about 20% of 

the approximately 1.5 million persons employed there according to Employment 

Security Data compiled by New York State. 

The questionnaires were returned by mail to the offices of the Port 

Authority, which provided staff support for the project including coding, key 

punching, and electronic data processing of the information. 
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The survey showed that: 

• 54% of Midtown employees were scheduled to begin work at 9 AM 

and 48% were scheduled to quit work at 5 PM. This concentration 

of starting and quitting times was largely responsible for intense 

conmuting congestion around these times. 

•Ona Zip Code basis, the largest adherence to 9 AM scheduled work 

starts was 76% in one Zip Code (10020 - - Rockefeller Center) while 

the highest percentage at one quitting time was in another Zip Code 

where 68% of the men and women were scheduled to finish at 5 PM. 

• 70% of Midtown employees lived within the boundaries of New York 

City. The highest number lived in Manhattan (20%), followed closely 

by Queens (18%), Brooklyn (17%), and the Bronx (13%). New Jersey 

residents accounted for 12% of total Midtown employees. 

• Subways were the "principal" mode of transportation for some 62% 

of Midtown employees (more also ride the subway in addition to their 

principal trip by commuter railroad, bus or auto). 

• Of some 1,192 firms representing about 300,000 employees analyzed 

in the Work Schedule Survey, the largest 100 firms alone accounted 

for about 200,000 employees. 

• Two-thirds of the largest firms surveyed operated on two or more 

work schedules. 
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c. World Trade Center (1972 and 1974) 

The World Trade Center constitutes one of the largest concentration 

of employees in the Downtown Manhattan area. When fully occupied it is estimated 

that there will be some 50,000 employees in the Center each working day. These 

people will be employed by govermnent agencies including the State of New York, 

the Federal Govermnent and the Port Authority and by numerous private firms 

engaged in international trade. With this concentration of employment, special 

surveys of work schedule practices were conducted within the Trade Center during 

1972 and 1974. 

As previously discussed, the Port Authority headquarters staff, in the 

Trade Center had been on a variety of staggered work hours schedules since 1969. 

The State of New York, with some 8,500 employees in the Trade Center, has 3,100 on 

various Staggered Hours Schedules with the balance (5,400) working 8:30-to-5:00. 

The United States Customs House, which is part of the Trade Center complex, has shifted 

its 2,500 employees from a 8:30-to-S:00 schedule to a 8:00-to-4:30 schedule. 

Two surveys of only private World Trade Center tenants was issued 

over the signature of Guy Tozzoli, Director of the Port Authority's World Trade 

Department. The 1972 survey identified some 3,570 employees who are scheduled 

to work 9:00-to-5:00 each day. These employees belong to private firms having 

50 or more employees. The second survey in 1974 overlapping the previous one 

somewhat, identified firms where.employment totaled over 4,000 people all working 

9:00-to-5:00. As a result of the surveys, the larger firms are being urged to 

stagger their hours. 
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d· Consulting Engineers and Advertising Agencies in Manhattan (1973) 

Separate work schedule surveys were conducted of advertising agencies 

and consulting engineers in Manhattan to ensure complete understanding of their 

work schedule practices. These two industries had not been represented on the 

member list of the 26 sponsoring "Midtown Task Force" associations and accordingly 

were not well representated in the solicitation effort. 

Conducting the surveys was worthwhile as it revealed the variety of 

scheduling practices which may exist from industry to industry. Consulting 

engineers, in most cases, still work longer "engineers" hours (e.g., 9:00-to-5:30). 

Advertising agencies, were not on a nominal 9-to-S, tended towards later hours 

_tn many instances (e.g., 9:15-to-5:15 and 9:30-to-5:30). Exhibit III-4 shows the 

distribution of scheduled starting and quitting times for 17 Manhattan ad agencies. 

The survey also provided a means to initiate cODJDunications with many firms not 

already contacted. 

e. Downtown Newark, New Jersey (1974) 

In order to determine whether a Staggered Work Hours Program would 

reduce peak demands on transportation services in Downtown Newark, New Jersey's 

- largest city, a work Schedule Survey was conducted in the Spring of 1974. The 

Downtown survey was sponsored by the Greater Newark Chamber of Comnerce, which 

represents some 2,500 organizations in Newark and the surrounding area. 

The Work Schedule Survey was conducted by sending questionnaires to 

member organizations of the Chamber. The questionnaire requested information for 

each member's Downtown Newark office regarding total employment, work schedules, 

residence distribution, ,and all "major" modes of employee transportation to and 

from work. Out of the 2,000 questionnaires mailed, 123 were returned of which 

66 organizations employed 30,798 persons representing a good sample of about 

36.2% of some 85,000 persons working in Downtown Newark. Some survey highlights were: 
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43.8% of Downtown Newark employees are scheduled to begin 

work about 8:30 A.M., double those who start at the next-most

common time of 8:00 A.M., 

Some 41.2% leave work about 4:30 P.M., again more than double 

those scheduled to leave work at 4:00 P.M., second in popularity. 

The residential distribution of the Downtown Newark employees 

indicated that over half live in Essex County while some 23.1% 

resided in the City of Newark. 

Public transportation is used by two-thirds of the Downtown Newark 

employees. Of the 34.3% who use private autos as their ''major" 

commuting mode, about 1/3 are in car pools. 

f• John F. Kennedy International Airport (1972) 

John F. Kennedy International Airport, one of the world's largest 

airports, is operated by the Port Authority under a long-term lease with the City 

of New York. In 1972 the facility handled over 20 million passengers and had a 

total employee population of 41,000. Unfortunately, many of the employees ended 

their work day at a time which coincided with the hours of peak comnuter traffic 

on the peripheral roads and airline passenger traffic. It was therefore deemed 

desirable to try to stagger work hours in order to ease the congested traffic 

conditions on access roads to the airport. 

In 1972, the Port Authority organized a task force composed of ten tenants 

which employed some 757. of the airport's work force. Based upon work scheduled 

data acquired by the Port Authority, the task force recommended that the start 

time of some 4,800 employees in five shifts to be advanced by 30 to 60 minutes. 

The concomitant start t:iJne was also advanced. 
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By 1973 over 1,800 employees had shifted their work schedule and a questionnaire 

was mailed to about 1,200 of these to determine their attitude on their time change, 

as well as on their travel time and use of carpools. 

g, New York City (1975) 

New York Mayor Abraham Besme formed a special task force in 1975 to increase 

the concept of Staggered Hours among City employees. The task force is headed by 

H. Claude Shostal, Director of the Office of Lower Manhattan Development, and 

comprises in the first stage the administrators of five major "super agencies". 

A work schedule survey was conducted among these agencies to determine 

the numbers, locations and scheduled work hours of City employees in their Lower 

Manhattan offices. These agencies comprised the target group for a six-month 

Staggered Work Hours experiment, which is being expanded to embrace additional 

city agencies • 

A total of 9,237 City employees were represented in the 1975 survey 

covering the five agencies. Of these, some 58% were concentrated on a 9-to-5 

schedule, more than double those on the next-most-popular schedule of 8:30-to-4:30. 

There were also significant numbers of employees on 8-to-4 and 9:30-to-5:30 schedules. 

As a result of the work schedule survey, rec01I111endations were made to 

shift almost 5,000 employees off of their 9-to-5 work schedule. 

h• Other Cities Experience 

As part of this Technical Study, a major State-of-the-Art survey was 

conducted relative to Staggered Work Hour Programs. Among the questions asked in the 

survey, fully discussed :l.n Section I, was the following: 

"Has there ever been a survey of employers in your CBD to determine 

their specific work schedule practices? (If "yes" we would appreciate 

your attaching information about that survey)" 



Of the United States cities responding, 19% advised that they had 

conducted such a survey of employers to determine work schedule practices. 

One-third of foreign cities responding, in spite of a request for any additional 

survey details, the scope of the replies were not as comprehensive as desired. 

Several cities reported a major study of work schedule practices as a forerunner 

of staggered work scheduling programs. On the other hand, many indicated that 

their knowledge of work schedule practices was basically limited to observing 

prevailing bus schedules. In addition, others reported the work schedule was 

coincident with times of congestion reflected in traffic counts. 

Notes on other city programs follow: 

ATIANTA, GEORGIA Noting that information on working schedules 

is essential in determining the feasibility of a Staggered Hours Plan, a detailed 

Staggered Hours Survey was conducted by consultant Wilbur Smith & Associates for 

the State Highway Department of Georgia. Cooperating were the U.S. Department 

of Transportation, the City of Atlanta, Fulton County, Dekalb County and the 

Atlanta Chamber of Commerce. The Work Schedule Survey was conducted in August, 

1968, by a mailing to each Metropolitan Area employer with 300 or more employees 

or those classified by the Atlanta Chamber of Commerce as a major employer. 

The questionnaire among other items solicited specific information regarding total 

company employment, number of employees, scheduled work start and quit t:lmes at each 

location. The data was then compiled by a series of "Metropolitan Area Analysis 

Sectors and Zones." The data was also further categorized by many types of 

employment. 

A separate survey of the Atlanta Area by the Chamber of Commerce 

received work schedule data for 76 governmental agencies and 118 business firms. 
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Analysis of the returns for the Atlanta CBD indicated that some 56.3% of the employees 

are scheduled to start work between 8:00 and 8:30 AM, while 54.3% of the employees 

in the CBD stop work between 4:30 and 5:00 PM. 
,i 

Subsequently an in-depth questioning of 28,254 employees, representing 

17 of the largest employers as well as 37 government agencies was undertaken. 

Partially as a result of this effort, along with detailed vehicular traffic counts, 

it was decided to study various alternatives for staggering work hours. It is reported, 

however, that the Staggered Hour Plan recODD11ended was not carried out because of 

employee resistance and lack of support. Thus, a formal program of Staggered Work 

Hours is not in effect in Atlanta. 

BALTIMORE, MAR.YI.AND - - Baltimore reported a comprehensive work 

schedule survey that was undertaken in connection with "Computeride." Computeride 

is a car pool encouragement program designed to serve the employees with better 

and less expensive transportation. Baltimore reported that congestion was caused 

as over 27% of the employees in the CBD drive alone in their cars to work. 

BOSTON, MASSACHUSETTS - - While there has been no citywide nor formal 

survey of work scheduling practices, both the John Hancock Mutual Life Insurance 

Company and The Prudential Insurance Company of America conducted surveys of work 

schedules by their department heads and also solicited employee work hour preferences. 

It should be noted that within the individual company it is fairly easy to obtain 

work schedule practices. Changes in such schedules normally would come under the 

direction of management. The City of Boston itself reported that a staggered hour 

program is under consideration. 

CHICAGO, ILLINOIS - - In the spring of 1974, government agencies and 

member firms of the Commerce and Industry Association, located in the Central 

Business District, were surveyed in connection with a proposed study to consider 

a Staggered Work Hours Program. Interestingly, the mailing which was on the 
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letterhead of the Chicago Association of Connnerce and Industry, although a 

joint committee spearheaded the effort, referred to the successful New York 

Staggered Hours Programs. It was stated that New York employers have recog-

' nized the advantages and have changed the traditional 9-to-S pattern of working 

hours for a substantial percentage of employees. As with most successful programs 

it was noted that the first step in any possible work staggering program is to 

identify the existing patterns of work schedules. 

Chicago furnished graphs depicting the results of its WSS. These 

indicate that some 79,000 employees were covered in the survey. 64,000 employees 

(81%) start work between 8 AM and 8:45 AM. The three quarter-hour pericxls 

covered are almost uniform i.e. 22,000, 17,500, and 24,500 respectively. In 

the evening the same 64,000 depart for home between 4:30 and 5:15 PM. Here, 

the fifteen-minute peaks rise from 18,000 to 25,000. No formal Staggered Work 

Hours Program has commenced in Chicago to date. 

JACKSON, MISSISSIPPI - - A comprehensive survey of travel habits, 

entitled "Express Transit Survey", was forwarded by Jackson, Mississippi. 

The survey included the place of employment, the method of getting to work, the 

average travel time and scheduled start and quit times. Interestingly, of some 

3,663 persons who answered the survey, 57% arrive at work at 8:00 AM and 54% 

quit work at 5:00 PM. The questionnaire also asked whether the person returned 

home for lunch, how much they paid to park in the downtown area and whether 

they would consider riding an express bus and leaving their automobile at a 

central parking lot. The response to this latter question was "yes" for 51% 

of the respondents. 
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LOS ANGELES, CALIFORNIA - - In Los Angeles a standing committee 

exists is concerned with traffic and off-street parking problems. At the 

request of this committee, the City administrative officer made a survey in 1972 

and reported on work hours of governmental and private businesses in the downtown 

area. While State of California employees work various hours, including the 

4-day week, and the Federal government employees work different hours generally 

staggered between 7 AM to 5 PM, most private employers work a more normal shift. 

Some 54% started work at 8 AM and 49% left the job at 4:30 PM. In view of the 

current staggering of hours, as reported, it was concluded that any work stag

gering program should be voluntary. 

MADISON, WISCONSIN - - The Work Schedule Survey in Madison was 

conducted by the Madison Area Transportation Study in cooperation with the 

Wisconsin State Department of Administration. It was desired to obtain parking 

and travel patterns of state, county and city employees in the Madison area. 

The survey was very comprehensive and requested not only the employer but the 

place of employment, the length of travel time, designated working hours and 

the mode of transportation. 

NEW ORLEANS, LOUISIANA - - A Work Schedule Survey was conducted in 

New Orleans as part of a car pooling study. This study was conducted by the 

Regional Planning Commission. Details were not available at the time of the 

State-Of-The-Art Survey. 

ROCHESTER, NEW YORK - - While there has been no formal survey of 

work scheduling practic~s, an analysis was made of the characteristics and use 

of the so-called inventory transit system. Prepared by the New York State 

Department of Transportation, this study analyzed transit and auto operation 

and illustrates the early morning peak and the late afternoon peak. It is 

assumed that this oeaking is the result of work schedule practices. The 

qochester ~etrooolitan Transportat1on Studv has solicited the opinion of 
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citizens in Rochester and Monroe County as to ways and means of improving 

access to the area. This included questions on improvements as well as 

transportation used, reasons for journey-to-work and sociological economic data. 

RIVERSIDE, CALIFORNIA - - While Riverside was not requested to prepare 

a questionnaire, the respondent to the State-Of-The-Art Survey for Sacramento, 

California suggested we obtain details about Riverside's Staggered Hours Program 

kicked off in August, 1972. Questionnaires requesting pertinent work schedules 

information were sent then to business and governmental agencies. The replies to 

the questionnaire were received from more than 60 employers of 9,500 people, 6,300 

of whom worked in the downtown Riverside area. Some 3,450 people stated that 

they would voluntarily change work hours if requested. In addition, Riverside 

City College indicated that it •would be possible to stagger morning classes. 

WASHINGTON, D.C. - - The Federal Government's General Services 

Administration (GSA) coordinates the work schedules of Federal employees in 

GSA buildings. This effort covers some 200,000 employees, or somewhat more 

than half of all Federal employees in Washington and its suburbs. 

Work schedules vary substantially for Washington employees but 

the predominant quit time is between 4:30 and 5:30 PM. Review of a 1974 

GSA study appears to indicate that in Downtown, and in the new Southwest area, 

work schedules are reasonably equally divided. Scheduled quit times are some

what uniform for five fifteen minute times during 4:30-to-5:30, inclusive. 

The approximate numbers of Federal employees scheduled to quit at these times 

are, respectively, 16,0o'O, 23,000, 24,000, 17,000 and 22,000. 

The rest of the District of Columbia appears to concentrate at a 

4:30 PM quit time with relatively few Federal employees leaving work at other 
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hours except for those outside the 3:30-6:15 PM periods. Generally, Federal 

employees in the Maryland suburbs concentrate at 5:00 PM and secondarily at 

4:30 and 4:45 PM. Pentagon employees leave work uniformily at 4:30, 4:45 

and 5:00 PM. 

BOMBAY, INDIA - - Bombay reports that 241 of 938 establishments in 

the city were surveyed as to work schedule practices. It is further noted that 

congestion is not necessarily the result of work schedules but may be the result 

of over-concentration of work places in close-in areas. 

SINGAPORE, REPUBLIC OF SINGAPORE - - Singapore started its Staggered 

Staggered Work Hours program with a Work Schedule Survey in August, 1974. 

Questionnaires were mailed to some 2,200 connnercial and industrial establishments, 

and 1,400 of these establishments responded to the questionnaire. 

The data revealed considerable bunching together of starting times. 

In the CBD over 9,000 and 8,000 workers started to work at 8:30 AM and 9 AM 

respectively. In the Jurong area, over 4,000 started at 7 AM and over 14,000 

at 8 AM with 3,000 at 8:30 AM. This contrasted to about 400 at other times of 

the day. After new starting times were allocated on the basis of the survey, 

a public meeting was held in October, 1974. The Minister for Communications 

introduced the scheme to leading executives at this meeting. The establishments 

were then sent letters requesting them to adopt the new times and to send back 

the times of their new starting times and number of workers affected. 

STOCKHOLM, SWEDEN - - Stockholm provided a copy of their study, 

"TU-71", which is more commonly known as the Stockholm Area Transportation 

Study. It started in 1971 and the report was issued in 1972. When 

finally completed TU-71 will consist of several transport investigations and 
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include home interviews, population surveys, cordon counts, travel time surveys, 

and other data. The section on working hours shows the distribution of starting 

time on a 24-hour basis and the peak periods within the start of working hours. 

It is provided for four different working districts. 
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D. RECC!1MENDATICNS 

The following are recommendations regarding the Work Schedule 

Survey technique. 

1. Conducting a formal Work Schedule Survey is recomnended when 

there is a desire to determine definitively if prevailing work schedule 

patterns are correlated with and, indeed, contribute significantly to peak 

period congestion which may exist on transportation facilities. It is a 

survey technique which will elicit information from the public and private 

sectors in a fashion which will be usable on a small organizational scale 

or for an overall urban area. 

2. When conducting a Work Schedule Survey, there are several 

keys to insuring a good sample return as well as usable information. 

Specifically. there is the need for effective sponsorship, persistent 

follow up of the survey itself, and the soliciting of a contact in the 

organization who will be responsible for completing the survey form and will 

be the person for future contact with that organization. 



Chapter IV 

Comparative Evaluation of Work Schedule Concepts 
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Staggered Work Hours Study 

IV. COMPARATIVE EVALUATION OF WORK SCHEDULE CONCEPIS 

A. OBJECTIVES 

The objectives of this section are to compare and analyze three 

of the most connnon concepts of work scheduling changes: 1) Staggered Work 

Hours, 2) "Flexible" or "Gliding" Work Hours and 3) the Four-Day or Shortened 

Work Week. This section will define each of these concepts, review their 

present status, and compare their impacts on transportation systems, atti

tudes, organizational operations, and other relevant aspects of the urban 

and business community. 

B. WORK PERFORMED 

The analysis herein is based primarily on: 

a) a comparative evaluation of extensive Port Authority staff 

experiences with Staggered Work Hours, Flexible Work Hours, 

and the Four-Day Week including many transportation and 

attitude surveys, and personal interviews, 

b) review of reports and information exchanges with other 

organizations using each of these concepts both in this 

country and Europe, and 

c) examination of literature in the field. 



- 101 -

C. ANALYSIS 

The format of this analysis is to present an evaluation of 

each of the three work schedule concepts separately and then summarize 

and compare them in a concluding section. 

The concepts of Staggered Work Hours, Flexible Work Hours and 

the Shortened or Four-Day Week will each be defined, current practice 

discussed as well as their impacts on transportation, attitudes and office 

operations. The discussion on Staggered Hours will be rather brief in 

some areas since more extensive treatment is given elsewhere in this 

report. Flexible Work Hours will be given much attention because the 

Port Authority conducted a special staff experiment under this Technical 

Study. 

1. Staggered Work Hours 

a. Definition and Current Practice - Staggered Work Hours 

involves shifting fixed standard five-day work schedules onto earlier 

and/or later time periods without changing the length of the workday. 

Staggered Hours still requires employees to be at work by a specified 

time and leave at a specified time. The aim of a Staggered Hours 

program in an urban area is to spread out the concentrated work 

schedules to earlier or later than a single predominant schedule in 

order to relieve transportation congestion and thereby make commuting 

to and from work more comfortable. On an individual organization 

level, Staggered Hours may be established to relieve elevator congestion, 

to expand the hours of business coverage and/or to improve employee 

attitudes toward their work. Some common variations of Staggered 

Schedules for an 8-hour day are shown in Exhibit IV-1. 
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Exhibit IV- 1 

GRAPHIC DESCRIPTICNS OF WORK SCHEDULE CCNCEPTS 

Example of various work schedules with Staggered Work Hours, Flexible Work Hours and the 
Four-Day Week. 

• STAGGERED WORK HOURS 

- "Standard" 9-5 

Staggered 8-4 

Staggered 8:30-4:30 

- Staggered 9:30-5:30 

Split staggered 8:30-4:30/ 
9:30-5:30 

• FLEXIBLE WORK HOURS 

Port Authority FWH experiment 

- FWH with flexible lunch period 

Four examples of "floating 

day" where.as shown respec
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choice at 8:30, 9:30, 9 and 

8AM, and leaves eight hours 

later. 
• FOUR-DAY WEEK 
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In recent times, the popularity of Staggered Hours is increasing 

in many urban areas. It is becoming more accepted as a low-cost and 

effective method of reducing congestion on transportation systems, which, 

at the same time, is acclaimed by its participants. In the 1974 State

of-the-Art Survey, conducted as part of this Technical Study and discussed 

in Section I of this report, 16% of the 131 U.S. Cities responding 

reported that they had used Staggered Hours to relieve transportation 

congestion and 11 foreign cities, 38% of these responding, also currently 

had Staggered Hours. U.S. cities with Staggered Work Hours program 

include New York, Pittsburgh, Washington, D.C., and Philadelphia. 

b. Impact on Transportation Systems - The impact of 

Staggered Hours on such transportation system aspects as reducing peak 

period congestion, elevator operations, modal changes and on commuter 

attitudes will be discussed. See Section VII of this report for a more 

extensive analysis of the effect of Staggered Work Hours on transporta

tion operations. 

i. Reducing Peak Period Congestion - All three work 

scheduling concepts, by their very nature of shifting people out of peak 

commuting times, will lead to reducing peak transportation congestion if 

that congestion is principally caused by concentrated adherence to a 

single five-day schedule. Generally speaking, the congestion reduction 

is directly related to the absolute amount of participation, the degree 

to which the new schedules are spread away from the old hours and the 

degree of peaking which existed in the old schedules. 

Staggered Work Hours has been very successful in relieving 

peak period congestion, principally on public transportation systems. 
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In 1972, two years after the Staggered Hours program in Lower Manhattan 

began, passenger counts showed a significant one-quarter reduction in 

the peak at three major downtown New York City subway stations and at the 

World Trade Center Terminal of the Port Authority Trans-Hudson (PATH) 

Transit system. Two years later, in 1974, transportation crowding was 

also drastically reduced and peaks flattened in Midtown Manhattan at 

the Grand Central Station of the IRT Flushing Line subway. 

The amount of congestion reductions with Staggered Hours is 

predictable to a degree since the new work schedules are still fixed, 

and one can determine how many employees are on different schedules and 

identify their typical pattern of arrival and departure. Such techniques 

were developed and are described in Section V of this report to compare 

the impacts of various Staggered Work Hours schedules. 

ii. Elevator Operations - Studies of elevator opera

tions in three office buildings in the Manhattan CBD showed Staggered 

Hours had a very beneficial impact on operations. In particular, 

waiting times for employees were observed to be reduced substantially. 

An illustration of this service improvement was at the Morgan Guaranty 

Trust Building where a maximum of 673 persons experienced delays in 

the elevator lobby on a typical weekday before Staggered Work Hours, 

as com.pared to only 278 after the program. (See Exhibit IV-2). 

The degree of effectiveness of Staggered Hours in relieving 

elevator crowding depends on whether a company adopts several different 

schedules or, as id most cases, merely moves all of its 9:00-to-5:00 

employees to a new single schedule, such as 8:30-to-4:30. Using 

several different "split" Staggered Hours schedules is desirable from 

a number of viewpoints if the organization can be persuaded to do it. 

Another factor determining the amount of congestion reduction on 
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elevators would be how spread out work schedules are for all employers 

on a particular bank of elevators. 

iii. Modal Changes - An area which has received little 

attention is the degree to which adoption of a new work schedule concept 

would impact the choice of transportation mode used. Project staff has 

not been able to measure this impact quantitatively to a reliable degree 

but will make an informed opinion having dealt first-hand with each 

concept. 

First, however, let us say a few words about modal split for 

the journey-to-work. While the auto -- whether used by an individual 

alone or in a carpool -- is the principal commuting mode throughout 

most of the United States, many cities rely upon varying degrees of 

public transit usage. In the Manhattan CBD, of course, this percentage 

is the highest in the nation with close to 90% using mass transit to 

get to and from work during the peak hours. Our observations will, 

therefore, be oriented to the Manhattan experiences, but cognizant as 

well of other conditions nationwide. (In fact, an offshoot Staggered 

Hours feasibility study has been prepared by the project staff in 

Downtown Newark, New Jersey, which is more representative of modal 

split patterns of other American cities). 

Aside from work schedule concepts, present national policy 

is to use public transit wherever possible and, when not available, 

maximize auto use by car pooling. It is, therefore, important to 

determine how the various work schedule concepts affect this in a 

positive sense, and also how they might tend to be counterproductive 

by increasing single-passenger auto use. 
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Staggered Work Hours in a large urban area like Manhattan has 

had no discernible effect upon mode use. Where there is heavy reliance upoq 

public transit, one may be more inclined to continue using it travelling 

in less congested time periods on Staggered Hours. However, the converse 

would occur if there was not satisfactory transit service in time periods 

just outside the height of the peak, and this therefore requires effecting 

service adjustments if necessary as part of a successful program. One 

saving grace here is the relatively small shift of work schedules required 

in many instances to achieve the congestion reduction desired on transpor

tation systems. In Manhattan, for example, project staff requests only a 

half-hour change, and this doesn't shift people too far in time away from 

peak transit services. There could be problems, however, if larger 

schedule changes are recommended. 

Staggered Hours has been thought to encourage some transit 

riders to decide to switch to auto commuting as they may now travel out 

of the height of peak congestion. This has not been observed, however, 

and there are several reasons to suggest that it may not be of great 

concern. These include the generally longer congestion period occurring 

for highway facilities (see discussion in Section VII of this report) 

and other factors which might preclude auto commuting in the first 

place: the cost of gas, the price and availability of parking and the 

travel time on congested roads. 

c. Iawact on Attitudes - Staggered Work Hours have 

proven repeatedly to be well-liked by a broad cross-section of partici

pants. More detailed analysis of the attitudes regarding Staggered 

Hours will be found in Section VIII of this report. 
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i. Overall Reaction - Numerous studies on the effect 

of Staggered Work Hours on employees attitudes have been made by project 

staff as well as participating organizations. In addition, in one of the 

most comprehensive attitude surveys of Staggered Hours, the Port Authority 

engaged Dr. Derek Phillips, Associate Professor of Sociology at New York 

University to design questionnaires which were distributed to the employees 

of 27 companies participating in the Downtown Manhattan project. More 

than 27,000 men and women completed questionnaires in this survey. The 

study found that about 85% of the employees sampled had a favorable 

overall reaction to Staggered Hours, a figure which has had remarkable 

consistency. Surprisingly, workers felt their work day also seemed 

"shorter" under the new schedule even though they still worked the same 

number of hours. 

ii. Work Schedule Preferences - When changes in work 

schedules are contemplated, there is almost always a universal preference 

for earlier starting and quitting times. Since the success of any work 

scheduling program depends upon support from employees when schedule 

changes are implemented, it is important to know their preferences. 

In a large number of surveys of Manhattan employees 

working 9:00-to-5:00 hours, an overwhelming majority, usually anywhere 

from 75-90%, prefer earlier hours. These include such schedules as 

8:30-to-4:30, 8:15-to-4:15 or even 8:00-to-4:00. A smaller though 

consistent perce~tage of about 10 to 15% would like to work later and 

there are usually employees who live very close to their place of work. 

In New York City, for example, those working in the Manhattan CBD who 
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prefer 9:30-to-5:30 or 10:00-to-6:00 schedules tend to reside in Manhattan 

itself, while those wanting earlier hours usually travel longer distances 

from the other New York City boroughs and suburban areas. In addition, 

most people prefer to gain hours of "useable" time in the evening at the 

expense of waking up sooner for earlier schedules. Other Staggered Hours 

efforts in Philadelphia, Atlanta, Toronto and Madison, Wisconsin, have 

all noted the overwhelming preference for earlier hours. 

iv. Commuter Attitudes - Generally speaking, all work 

schedule concepts receive plaudits regarding improved commuting, since 

each reduces the crunch of everyone trying to get to and from work at 

the same time. Staggered Work Hours has made a very positive impact on 

how commuters preceive their trip to and from work. In the broadest 

survey of the Lower Manhattan program, 50% of the Staggered Hours 

participants were "more satisfied" with their daily commute, while only 

10% were less satisfied. Subsequent transit services shifts (discussed 

in Section VII of this report) satisfied some of those with initial 

problems. This satisfaction with commuting on Staggered Hours is a 

consistent finding and very significant in supporting the theory of 

improved transportation with, in the case of the Manhattan CBD, only a 

relatively small shift onto Staggered Work Hours schedules. 

v. Home Life - In the comprehensive study by 

Dr. Phillips of Staggered Hours participants in Lower Manhattan, a 

high percent of those responding felt their new hours had a very 

positive effect on their home life. With respect to time spent with 

family in the evening hours and to involvement in various kinds of 

social activities there was a high degree of satisfaction. Only 12% 

had minor complaints about Staggered Hours effect on their home life. 



- 110 -

d. Impact on Office Operations - Studies of participants emphasize that 

organizational efficiency in all the industry groups was not negatively 

affected by changed work schedules; in fact, some organizations reported 

positive gains in work effectiveness. 

i. Overall effect - Regardless of how employees feel about 

a Staggered Work Hours program, it is obvious that such a program will not be 

implemented until management is convinced that the efficiency of operations will 

not suffer. In this study, Dr. Phillips found that under the new hours, six 

times as many supervisors reported gains in productivity as reported losses; and 

punctuality of employees on Staggered Hours increased. 

ii. Coumunications - One of the important specifics on the 

question of work efficiency was whether new hours would affect internal.or 

external communications. A substantial majority of unit heads reported that no 

severe communications problems resulted from the changed hours. About 15 

percent cited some impact, but evidently the problems were not sufficient to 

cause a drop in efficiency. 

Firms which communicate regularly with westerly time zones 

often expressed concern about keeping in touch on earlier schedules. However, 

a survey of several major New York corporations on Staggered Work Hours 

indicated that this has not been a serious problem, mainly because the new 

work hours required only a very small adjustment in communications habits. 

In fact, since both long-distance and local telephone rates 

drop 35 percent after 5 p.m. and as much as 60 percent before 8 a.m., firms 

relying on telephone communications can save money by switching to Staggered 

Hours. 

iii. Productivity - Many of the firms on Staggered Work Hours 

are corporate headquarters, banks, insurance agencies, and the like, where 

employee productivity cannot be measured in units per hour. To get at 
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productivity changes among clerical and managerial employees, their supervisors 

were surveyed and asked whether they felt productivity under Staggered Work 

Hours had changed. Most reported that productivity was largely unaffected by 

small shifts in work schedules, although more supervisors noted gains rather 

than losses. Managers in firms on earlier schedules also report that the 

time before 9:00 a.m. is the most productive time of day because there are fewer 

telephone calls or other interruptions. 

iv. Punctuality - In the study of Staggered Work Hours in Lower 

Manhattan, unit heads were specifically asked about employee punctuality. They 

reported that Staggered Hours appeared to have a beneficial effect. Compared 

to previous experience, almost 80 percent of the supervisors said their 

employees were arriving on time or earlier under the new generally earlier 

schedules. Only 12 percent reported they were arriving later. 

Several concrete factors contribute to improved punctuality 

among Staggered Hours participants in Manhattan. There are, in many cases, 

fewer and shorter transportation delays in the non-peak hours 30 minutes before 

the principal starting time of 9:00 a.m. There is also invariably less elevator 

congestion prior to the peak 9:00 a.m. starting hour. 
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2. Flexible Work Hours 

a. Definition and Current Practice 

Flexible Work Hours, also known as "Gliding Work Hours", 

"Flextime", "Flexitime", "Plantime" and by other names, is a relatively 

new concept in work time management which allows employees a degreee of 

freedom in determining work schedules. Under Flexible Hours employees 

are permitted to set their own daily starting and quitting times within 

pre-established limits. They are generally required to be present at 

work during a fixed or "core" time, with the ability to choose their 

starting and quitting times in "flexible" time periods. Thus, they can 

vary the length of their total working day in many cases, several of 

which are illustrated in Exhibit IV-1. For example, the Port Authority 

Flexible Work Hours system, discussed in this section and shown on 

Exhibit IV-3, allows participating employees to arrive at work anytime 

between 8:00 and 9:30 a.m., and depart from work anytime between 4:00 

and 5:30 p.m. with total work hours ranging from 5-3/4 hours to 8-3/4 

hours (excluding 45 minutes for lunch). Employees are required to be 

present during the 9:30-to-4:00 core hours, and must accumulate the 

same total number of weekly hours worked (36\) as before. 

There are several variations of Flexible Hours which are 

being used by companies. One most often used in the so-called "floating 

day" which is a bit more restrictive than the "pure" Flexible Hours. 

Employees on a floatimg day may choose their starting time within a 

certain flexible period but thus determine the quitting time based on 

the length of the workday. For example, an employee might have the 

option to come to work anytime between 7:30 and 10:00 a.m., but if 
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Exhibit IV-3 
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he arrived at 8:15 a.m. he is required to work that day until at least 

4:15 p.m. (assuming a total 8-hour day). This is the arrangement imple

mented successfully for the Metropolitan Life Insurance Company's 15,000 

employees in the New York City home office. 

Another variation is the "Flexible Hours Plus Four" under which 

employees can work the total weekly hours requirement in the first four 

days of the week and thereby take a fifth day off. Other options of this 

include a longer accounting period allowing one to work longer hours in 

order to build up a reserve and take a day off during the same period. 

Another basic variation is to allow a flexible lunch period within the 

flexible day. Workers can then vary the time when they eat lunch as 

well as the total length of the lunch period. This possibility is often 

used to reduce cafeteria and/or elevator congestion at lunch time. In 

addition, employees may also take longer lunches to perhaps run errands, 

or shorter lunch periods which allow them to leave work earlier. 

Many of these benefits were realized when the Flexible Work 

Hours system was initiated in 1967 by the Messerschmidt Headquarters 

at Ottobrunn, West Germany. The new hours not only relieved traffic 

congestion but had a very positive impact on employee morale. Flexible 

Hours quickly became popular throughout West Germany, then in many other 

European countries and, more recently, in canada. This new concept is 

just beginning to be explored by U.S. companies and the Federal Government 

as reported in the State-of-the-Art Survey. While only eight responding 

U.S. cities, or 10%, report experience with Flexible Hours, this contrasts 

to 17 foreign cities, or 65% of the sample, which reported experience 

with Flexible Hours systems in their cities. 
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Flexible Working Hours has been implemented in the U.S. 

companies primarily as an employee benefit to improve morale, reduce 

turnover, tardiness and absenteeism as well as provide the firm with a 

hiring "edge". Several reasons are cited for this positive impact on 

employee morale: 1) Flexible Hours allows employees to have more 

responsibility for their performance, 2) work demands and personal 

responsibilities can be balanced better, 3) personal business and 

errands can be done on the employees' time thus reducing excused time, 

and 4) commuters can choose to travel at the least congested and most 

convenient times. 

b. Impact on Transportation Systems 

i. Reducing Peak Period Congestion While Staggered 

Hours has proven ability to reduce congestion, Flexible Hours also 

appears comparable in its potential for relieving transportation 

peaking. This is because commuters, if given a choice, will generally 

choose to avoid the most congested travel times. In the Port Authority 

experiment, three quarters of the participants said they adjusted their 

hours to avoid the most congested travelling periods. Since employees 

have this choice within limits on Flexible Hours, it then becomes more 

difficult to predict the revised arrival and departure patterns or, 

indeed, to attempt to design Flexible Hours systems specifically to 

reduce congestion at certain spots. However, much insight has been 

gained from the Port Authority's Flexible Hours experiment. 

The Port Authority experiment showed that arrival 

patterns on Flexible Hours on the whole remained as spread out as on 

Staggered Hours, the previous system changed while departure patterns 

' 
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employed, led to reduced afternoon elevator congestion particularly 

on floors where large units had previously been on a single schedule. 

Since most Port Authority units were already on Staggered Work Hours 

prior to adopting the Flexible system, there was not a sharp change in 

congestion which was limited. This shift from Staggered to Flexible 

Hours may be considered quite typical, it should be noted, since few 

fixed-schedule organizations are emenable to a Flexible Hours system 

at the outset. Many firms adopting Flexible Hours have tried and suc

ceeded with Staggered Hours initially. 

To determine arrival and departure patterns on 

Flexible Hours, data was collected for a number of days before and 

during the experiment to obtain total employee morning arrivals and 

evening departures at a mid-building lobby of One World Trade Center. 

Similar counts were also taken on seven individual floors, three of 

which had Port Authority employees on Flexib_le Hours, two containing 

employees not participating (serving as "control" floors) and the 

remaining floors having non-Port Authority tenants. A description of 

Port Authority floors surveys, and which are discussed below, is shown 

in Table IV-1. 
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Table IV-1 

Description of Port Authority Floors Surveyed 
Flexible Work Hours (FWH) Experiment 

P.A. 
Floor 

Mid-building lobby 
( 44-Skylobby) 

"A II 

"B II 

"C" 

"D" 

"E" 

Nominal Schedule(s) 
Before FWH Experiment Comments 

Various Entry/departure lobby for all PA 
staff. Mix of those on & not on FWH 

8:45 - 4:45 Went on FWH experiment 

Half on 8:00-4:00 Went on FWH experiment 
Half on 8:30-4:30 

Mix between those on 8:15- Went on FWH experiment 
4:15 and on 8:30-4:30 

On "Floating Day" Retained flexibility to 
start between 8:00 and 
9:00 a.m. 

8:30 - 4:30 "Control" floor retained 
8:30 - 4:30 hours 

Mid-building lobby - Surveys of arrivals and 

departures on the 44th Floor Skylobby covered some 2,000 Port Authority 

employees of which about 750 were on the Flexible Work Hours experiment. 

Most others were already working a variety of Staggered Hours schedules 

with nominal starting times from 8:00 through 9:30 A.M. While the pattern 

of the earlier-than-9:00-to-5:00 work regimen was retained by a majority 

of employees, examination of the total arrivals and departures, shown in 

Exhibits IV-4 and 5, indicate that they are both slightly later on 

Flexible Hours. This may reflect somewhat the desires of a small but 

significant number of persons to come and go at later times on Flexible 

Hours, where on Staggered Hours they were required to work the earlier 

schedules favored by most others. Since both "control" floors -- those 
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P.A. floors not participating in the Flexible Hours experiment -- contrasted 

by recording slightly earlier arrivals and departures after the Flexible 

Hours experiment began, this indicates that the slightly later arrival 

and departure patterns for those on Flexible Hours is probably significant. 

The 44th Floor Skylobby counts taken prior to and during 

Flexible Hours also indicated the average arrival time for all employees 

remained at 8:35 a.m., and that the total number of people arriving during 

the peak 15-minute interval was only slightly less than prior to Flexible 

Hours. In the afternoon, however, the average departure time changed 

slightly, from 4:30 to 4:35 p.m., but the absolute number of people 

leaving in the peak interval was somewhat reduced. Limited inferences 

about Flexible Hours can be made from these Skylobby counts since two

thirds of Port Authority people counted there remained on Staggered 

Hours and did not participate in Flexible Hours. 

It should be noted, howefer, that the determination of 

an average time of arrival or departure represented only a limited descrip

tion of travel patterns on Flexible Work Hours. While one would rightly 

expect under rigid work schedules the average time of arrival and 

departure to closely approximate the nominal starting and quitting 

times, this would not necessarily be the case with Flexible Hours. An 

average arrival time of 8:35 a.m. on Flexible Hours could therefore 

represent many different arrival distributions. At one extreme, it 

could represent everyone arriving at 8:35 a.m., which would be similar 

to the pattern for a rigid 8:30 a.m. starting time. At another extreme, 

an average arrival time of 8:35 a.m. on Flexible Hours could represent 

half of the employees arriving at about 8:05 a.m. and another half at 
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9:05 a.m. And, of course, there are an infinite number of possible 

variations in between. The shapes of the arrival and departure 

distributions as shown in the following pages are therefore far more 

revealing than averages regarding the impacts of Flexible Hours upon 

arrival and departure patterns. 

Floor "A" - Analyses were made of arrivals and 

departures on a variety of individual floors to _more closely determine 

the impact of Flexible Hours. Exhibit IV-6 shows before and after 

results for Floor "A" which, prior to the experiment, had its employees 

all on a single 8:45-to-4:45 schedule. This is reflected in the graph 

where one-third of arrivals occurred between 8:45 and 9:00 a.m. After 

the start of the Flexible Hours experiment, however, the arrival pattern 

was dramatically spread out, with a peak of only 18% occurring during 

that previously busy 15-minute interval, a 42% reduction. Arrivals 

increased somewhat during the earlier 8:00-to-8:15 a.m. period and, 

more significantly, during the 9:00-to-9:30 interval. 

Exhibit IV-7 represents departures for Floor "A", and 

again one can discern a substantial decrease, amounting to 29%, in the 

peak interval between 4:30 and 4:45 p.m. after Flexible Hours. In 

addition, the departure pattern for the after data is somewhat more 

spread out than the before data, with more people leaving between 5:00 

and 5:30 p.m. 

Several observations are important regarding Floor "A". 

First, it is the only participating P.A. floor whose employees had been 

on a single fixed schedule prior to Flexible Work Hours. The total 
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impact on arrival and departures therefore has been substantial, with 

beneficial implications for reduced delays and congestion on elevators. 

Secondly, the experience with Floor "A" might be analogous to another 

organization shifting onto Flexible Hours after having been on a fixed 

single schedule. Other floors surveyed, however, are more typical of 

the effect to be expected where a unit had been on a combination of 

earlier, split Staggered Hours schedules. 

Floor "B" - Exhibits IV-8 and IV-9, respectively, 

show arrival and departure patterns for Floor "B". Employees there 

were on "split" schedules prior to Flexible Hours, with half working 

8:OO-to-4:OO and the other half on 8:3O-to-4:3O. Arrivals are somewhat 

more spread out after the start of the Flexible Hours experiment. The 

departure prior to the experiment showed two peaks, corresponding to 

the nominal quitting times of 4:00 and 4:30 p.m. After initiation of 

the experiment, however, departures were generally more spread out, 

with an initial peak of 27% leaving at the earlier period between 4:00 

and 4:15 p.m. and gradually tapering off to later-departing people 

between 4:45 through 5:30 p.m. 

Floor "C" - On Port Authority Floor "C", where a mix 

of 8:15-to-4:15 and 8:3O-to-4:3O schedules had been followed, Flexible 

Hours had little discernible impact on arrival and departure patterns. 

As shown in Exhibits IV-lOand IV-11, respectively, the peak rate of 

arrivals was reduced and spread to all other morning time periods, 

while departures revealed slightly-earlier quitting times. The fact 

that there was little change is most likely due to the popularity of 

the previous staggered hours schedules. 
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FLEXIBLE WORK HOURS - DEPARTURES ON PORT AUTHORITY FLOOR "B" 
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FLEXIBLE WORK HOURS - ARRIVALS ON PORT AUTHORITY FLOOR "C" 
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Ex.hibit IV - 11 
Staggered Work Hours Study 

FLEXIBLE WORK HOURS - DEPARTURES ON PORT AUTHORITY FLOOR "C" 
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Arrival and departure counts were also made on several floors 

where people remained on the same work schedule. The reason was to have 

experimental "controls" so that any impact observed elsewhere could be 

reliably attributed to the Flexible Ho•Jrs experiment if the control remained 

unaffected. 

Floor "D" - Exhibits IV-12 and IV-13 show "before 

and after" patterns for Floor "D". This floor was on a so-called "floating 

day" schedule form of Flexible Hours prior to and through the experimental 

period. Floor "D" employees had and kept the flexibility of being able to 

start anytime between 8:00 and 9:00 a.m. and leave eight hours later. The 

arrival and departure patterns therefore should be and were, in fact, found 

to be basically similar. Although there was no change in their modus operendi, 

an increase in the arrival peak was noted for persons choosing to start work 

after 8:45 a.m. after the onset on the Flexible Work Hours experiment in other 

uttits. Departures for Flo:>r "D '' show· the converse, specifically, a decrease 

in the peak quarter hour after Flexible Hours began in addition to slightly 

later departure times. However, the overall patterns of arrivals and departures 

are basically the same spread out distributions, leading one to conclude 

that similar impacts can be expected from a "floating day" scheme as from a 

"pure" Flexible Work Hours plan. 

Floor "E" - Another one of the "control" floors 

surveyed was Floor "E", for which employee arrivals and departures are shown 

in Exhibit IV-14 and IV-15, respectively. This floor retained its working 

hours of 8:30-to-4:30 both before and during the Flexible Hours experiment. 

The before and during patterns, as would be expected are practically identical 

and unchanged. The arrival patterns, while indicating a slightly offset peak, 

is probably due to the arrivals of a relatively few people just before or after 
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Exhibit IV- 12 
Staggered Work Hours Study 

FLEXIBLE WORK HOURS - ARRIVALS ON PORT AUTHORITY FLOOR "D" 
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Exhibit IV- 13 
Staggered Work Hours Study 

FLEXIBLE WORK HOURS - DEPARTURES ON PORT AUTHORITY FLOOR 11D11 
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Exhibit IV- 14 
Staggered Work Hours Study 

FLEXIBLE WORK HOURS - ARRIVALS ON PORT AUTHORITY CONTROL FLOOR "E" 
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Exhibit IV- 15 
Staggered Work Hours Study 

FLEXIBLE WORK HOURS - DEPARTURES ON PORT AUTHORITY CONTROL FLOOR "E" 
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the 8:30 a.m. time thus causing them to be counted in separate, adjacent time 

intervals. The departure patterns also show no change except for a few more 

people leaving work during the later 5:00-to - 5:45 p.m. period. It can ~e 

observed, therefore, that there were no apparent changes in patterns for non

participants during the experiment, leading one to conclude that the changes 

shown in patterns by participants were due mainly to the impact of Flexible 

Work Hours. 

PA vs. Non-PA Floor - Reinforcing this statement was 

the analysis of the departure patterns of a floor of Port Authority employees, 

both before and after the start of Flexible Hours, as well as that of a 

large private tenant firm in the same building of the World Trade Center. 

The P.A. floor was on a split schedule of nominal 4:00 and 4:30 p.m. quitting 

times before Flexible Hours, while the private fir:n remained on a 9-to-5 sched~le. 

As can be seen from Exhibit IV-16, plotted in this case by 

5-minute intervals, Flexible Hours has significantly reduced the peaking of 

departures on the P.A. floor. Meanwhile, the private firm's peak departure of 

over 30% was reached just after 5:00 P.M. On either side of this peak, 

meanwhile, relatively few people were leaving. 

This analysis offers a s~riking contrast between the lesser surge 

of departures when a floor has several nominal quitting times as opposed to a 

single concentrated one which, of course, has important implications for 

elevator services. It is ironic to note that this private fir:n has resisted 

repeated overtures to date to adopt Staggered Work Hours. 
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i. Time Sheets vs. Co•mts - An additional analysis was performed 

related to arrivals and departures in addition to raw co•.ints at floot"s. This 

involved a comparison of observed counts with those given by participants on 

time recording sheets used in the experiment. In this analysis, arrivals and 

departures by five-minute intervals of Port Authority employees on several 

floors were compared with time recording sheet entries for the same week. 

The time sheets were filled out by participating employees for 

the duration of the experiment fot" two purposes: to enable determination 

of detailed arrival and departure patterns, and to help keep track of an 

individual's weekly schedule especially if one came and went at different 

times during days of the week. Of course, the time sheets served a supervisory 

control function too. 

Comparison of the data from the time sheets with the observed 

counts showed no significant differences. Where differences did exist, they 

might be explained by the natural rounding off of the exact time when one 

actually "arrived" at or left one's desk, as well as the several-minute offset 

between the counting location and the office. The project staff was 

reasonably satisfied, as was management, that employees were honest in putting 

in the required number of total hours each week during the experiment. 

(In the final analysis, of co•Jrse, individual supervisors continued to 

retain as close cont:col over compliance with work time requirements as they 

wished to exert.) There has also been a general observation in Flexible Hours 

programs that employees recognize that abuse of the priveleges afforded could 

lead to management reinstituting rigid work schedules. 
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ii. Elevator Operations - Flexible Hours generally has excellent 

potential for relieving elevator crowding caused by concentrated arrivals and 

departures. Forty-three percent of the participants in the Port Authority 

experiment indicated elevator operations were better, and this was after 

being on Staggered Work Hours. Another 55% felt elevator services were the 

same, and only 2% felt that they were worse. 

Flexible Hours allows employees to come and go over a broad span 

which creates a more even flow into the elevators. As was discussed in the 

preceeding section, this benefit is usually more pronounced in the afternoon, 

as the familiar surge of departures at the quitting time is somewhat blunted by 

the spreading of departures. In the m~rning arrivals are observed to be more 

spread out than departures when on a single starting time. 

iii. Modal Changes - The effect that Flexible Work Hours has on 

modal switching is also not known to a great degree, although this was 

scrutinized in the Port Authority's experiment. Given a great degree of 

schedule flexibility, almost all participants reported they used the same 

mode of travel as before. Again this must be understood in the context that, 

prior to Flexible Ho'.lrs, their schedules were mostly Staggered away from the 

height of peak travel periods. But, perhaps of significant importance, there 

was little reported shifting away from public transit to the auto or carpool 

mode which might have been facilitated with flexible schedules. Some 6% did 

report that they "changed mo:le," but further analysis of the responses to 

this question indicates that many of the answers may have reflected a revised 

journey-to-work by transit rather than meaning, for example, a real modal 

switch frO'Il bJs to auto. 
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In any case, Flexible Work Hours offers some tangible benefits 

to attract people either to public transit or to facilitate stable carpools. 

An individual's schedule can be tailored to meet existing transit schedules, 

and to ride these systems at times of maximum comfort and operating efficiency. 

An effort was made to disseminate such information in the Port Authority 

experiment (for example: the best time period between 4:00 and 5:3j p.m. 

to travel home on the "A" train to Brooklyn?, can be determined from train 

passenger loading data avilable to project staff). Unfortunately, relatively 

few staff took advantage of this unique service and, in retrospect, we believe 

that more publicity about its availability would probably be required. 

Flexible Hours also removes another potential problem Nith revised 

work schedules: that of providing adequate transportation services for the 

new schedules before or after they switch hours. Under Flexible Hours, people 

can simply adjust their start and quit times to conveniently mesh with 

existing transit schedules. 

c. Impact o~ Attitudes 

i. Overall Reaction In the Port Authority's experiment on Flexible 

HoJrs, 84% of the participants surveyed liked the system, 13% were neutral and 

only 3% felt unfavorable toward the arrangement. Inaidition, of some 3G 

random personal interviews of supervisory and non-supervisory personnel, 

conducted by staff of the P.A. Personnel Department, 27 interviewees felt 

Flexible Ho1Jrs was a positive program and that it should be continued in their 

departments. 
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ii. Work Schedule Preferences - Flexible Work Hours in most cases 

allows employees to express their schedule preferences everday and to adjust 

the hours they work to fit their needs. The "schedule" a worker chooses may 

be determined by train or carpool schedules. There are other examples of 

work schedule preferences on Flexible Hours. 

In Germany, the Bureau of the Federal Budget found that 

on Flexible Hours 23% of their 2,000 employees arrived for work by 7:00 a.m., 

the earliest starting time allowed. At 7:3~. 66% of the employees were already 

at their desk. This trend to start work at increasingly earlier hours has 

been noted in companies on Flextime all over Germany. 

Metropolitan Life Insurance Company, in their Ne~ York City 

headquarters and their So~theast Home Office, found that employees on a 

"floating day," when given a range of starting times anywhere from either 

6:30 or 7:30 until 10:00 a.m., tended to choose earlier schedules, as shown 

in Table IV-2. Over one-third of their Southeast HO'lle Office staff are in 

work by 7:00 a.m., while more than three-quarters arrive by 8:00 a.m. 
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Table IV-2 

STARTING TIMES ON FLEXIBLE WORK HOURS 

Metropolitan Life Insurance Company 

Available N,Y,C. So·.1theast 
Starting Time Headquarters Hc,,ne Office 

6:3::J - 6:59 A.M. 37% 

7:00 - 7:29 22% 

7:30 - 7:59 29% 21% 

8:00 - 8 :29 27% 12% 

8:30 - 8:59 3'.)% 4% 

9:00 - 10:00 14% 4% 

100% 100% 

In the Port Authority Flexible Ho•.1rs experiment, the average 

arrival time of all participants was only five minutes earlier than before 

Flexible Hours as discussed previously. However, there is evidence that 

many employees ma.de use of the individual flexibility to change their schedule 

as they wished to earlier and later times, a trend which the aggregate 

average doesn't reflect. Also, Port Authority employees had worked relatively 

early Staggered Hours schedules, such as 8:15-to-4:15 and 8:3~-to-4:30, before 

the Flexible Hours Experiment was implemented. 

From the employee's point of view, Flexible Ho•.1rs allows them 

to suit their o-,m needs more closely than Staggered Hours or the Four-Day 

Week. From the managers' point of view, Staggered Hours may be preferred as 

it alloNs a balance between the closer control of office functions with the 

jesires or the emplovees for ad1usted work schedules. 
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Since there are relatively few Flexible Ho·.1rs systems at the 

present time, extensive analysis was focused upon the variations in employees' 

work schedule preferences. The variations studied were in the length of day 

worked and by the day of the week. 

Total Hours Worked - Using as a data base the time forms filled 

out by Port Authority participants on Flexible Ho~rs, an analysis was made 

of the total hours worked for those who varied their hours day to day. (The 

remaining majority worked only eight-hour days, even if they shifted around 

during the week.) Further examined was the variation by the day of the week. 

These analyses were to see what type of longer and shorter days would be 

used to accumulate the week's total, and whether there was a daily variation 

that resulted in perhaps, shorter Fridays. 

To determine these patterns, an examination was made of time sheets 

during a selected one-week period, ignoring all those who worked five eight-hour 

days (even if they varied their starting and quitting times through the week). 

The analysis also compared patterns reported by classifications of professional 

and clerical staffs. 

For those working days of variable lengths, only a small 

percentage chose to work the combination of very long or very short days. Table 

IV-3 and Exhibit IV-17 give the results of this analysis. Fully 40% of the 

sample worked the "standard" eight-hour day (including 45-minute lunch) while 

another roughly 30% worked only 15 minutes longer or shorter hours on any 

given day. Of course, any time taken off in a shorter day had to be ''made up" 

in a longer day during the same week, so the symmetrical shape of the 
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Table IV· 3 

DISTRIBUTION OF WORK DAY LENGTH 
FOR THOSE VARYING HOURS 1 

Port Authority Flexible Work Hours Experiment 

Daily 
Hours Worked Pa Plan 2 Total 

(Including 45-Min. lunch) "B" "C" 
No. _i_i~ % No. % 

i 6\ (Minimum) 7 1.2% i 1 0.4% 8 1.0% 
6 3/4 3 0.5 I 3 1.3 6 0.7 I 

"Short" 7 10 1.7 7 2.9 17 2.1 
day 7½; 22 3.8 7 2.9 29 3.5 

l 7\ 43 7.4 22 9.1 65 7.9 
7 3/4 72 12.3 29 12.2 101 12.3 

"Standard" 8 237 40.8 86 36.1 323 39.4 
day 

i 8\ 93 16.1 43 18.1 135 16.5 
8\ 54 9.3 25 10. 5 79 9.7 

''Long'' 8 3/4 23 4.0 9 3.7 32 3.9 
day 9 5 0.9 5 2.0 10 1.2 

l 9\ 6 1.0 1 0.4 7 0.9 
9\ (Maximum) 6 1.0 1 0.4 7 _Q:.1 

581 100.0% 238 100.0% 819 100.0% 

1 Based upon 165 weekly employee time sheets for the week of December 2, 
1974 over five weekdays (825) less sick days. 

2 Pay Plan "B" constitute professional staff while "C" are clerical 
employees. 
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distribution in Ex.~ibit IV-17 is to be expected. (The total hours working 

did indeed "add up" to the required hours: 819 sampled days at an average of 

eight hours each yielded 6,552 total hours. The total of short, standard and 

long days reported added to 6,562.5 hours, or 10\ hours longer.) Only about 

one percent chose on any given day to work either the minimum length (the "core" 

hours (9:30-to-4:00) or the maximQ~ length (8:00-to-5:30). This was confirmed 

in the "after" attitude survey, where one percent also reported working two 

"short", two "lo:ig" and o':le "regular" day. 

In comparing the distributions of professio,al and clerical 

staffs, there was no significant difference and, in fact, the distributions 

were practically identical. However, this analysis does not reflect the 

situation where a professional would neither record nor get "credit" for hours 

worked past 5:30 P.M. whenever this did occur. This situation was also 

discouraged for clerical staff since this would require overtime pay. In 

summary, though, all employees who varied their workday exhibited the 

same choice o: short and long workday combinations. 

variation by Day of Week - A further analysis was made of the 

total hours worked by weekday for those who varied their Flexible Hours 

schedules. For example, would people choose to work lo':lger Tuesdays, shorter 

Fridays and/or some other pattern? The alloi:,able daily spread in the length 

of the workday was from a minimum of 6\ ho•Jrs (including a 45-minute lunch 

period) to a maximum of 9\ hours. 
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Analysis of the time sheets indicated a definite preference for 

working shorter Fridays, presumably to be able to leave earlier for the weekend, 

while "making up" the time in longer Wednesdays, and, to a lesser degree, in 

longer Tuesdays and Thursdays. Three-quarters of those varying their hours 

worked shorter Fridays, while a similar percentage worked longer Wednesdays. 

To a lesser degree, Tuesdays and Thursdays are "longer" days with percentage 

splits of 60-40 and 61-39, of "longer" vs. "shorter" days respectively. On 

Monday there is a symmetrical distribution of short and long days. 

A closer look at the Friday pattern reveals that some 30% of 

those surveyed accumulate enough time credit to be able to work very short 

6~-7\ hour days, more than a half hour less than the standard eight hours. 

A scan of the other days indicates that this time does not seem to be made up 

entirely in any other single longer day, but over a period of the three 

mid-week days. These are generalized observations, of course, since the people 

utilizing the flexibility are not apt to fall into specific day-to-day work 

schedule habits. 

Again corroborating these findings to a certain extent, responses 

to the "after" attitude survey indicated some 31% varied their work hours from 

day to day, while 10% said they left earlier on Fridays. These responses, 

of course, include all respondents who both varied their start and quit 

times while working eight-hour days, as well as those who worked a combination 

of longer and shorter days. 
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iii. Commuter Attitudes - On Flexible Ho•.1rs, more than half of the 

participants were happier with their cO!IDD.ute. When asked to CO'llpare their 

commuting experience with their previous schedule, 53% were more satisfied 

with their trip to and from work o~ Flexible Hours, 44% sa~ no change from 

before and only 3% were less satisfied. One frequently-heard remark was 

that Flexible Ho•.1rs relieved the pressure of "being late" in the morning 

and made the trip less stressful, regardless of other commuting coaditions. 

iv. HoJ1e Life - Positive benefits reported on the effect of Flexible 

Hours on various aspects of their home life, including the impact on the 

household getting children to and from school and evening activities. While 

the majority of participants said, for example, that Flexible Hours had no 

effect on the schedule of other people in their household, a significant 20% 

said the system actually solved certain problems while only 2% saw problems 

created. 

When asked about getting children to or from school, 6% of the 

respondents said Flexible Hours had also solved problems there, 19% said 

"no change" and 75% said the question was not applicable. The "problems solved" 

were probably ones occurring from a conflict between the children's schedule 

and the parent's work schedule. 

Regarding the effect of Flexible Hours on their participation in 

various evening activities, 60% of the respondents saw no changes, 37% indicated 

changes had occurred with which they were satisfied and only 1% felt unsatisfactory 

changes had resulted. Having more time in the evening to spend with family, as 
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well as the flexibility to adjust work schedules in order to engage in 

other activities, were undoubtedly major reasons behind the 37% who noted 

satisfactory changes. 

v. Employee Morale and Job Satisfaction - When asked how they felt 

about their job now that they were on Flexible Work Hours, some 47% of all the 

Port Authority employees in the experiment said they were more satisfied, 51% 

equally satisfied and only 2% were less satisfied. Comparisons between profes

sional and clerical levels show that while both showed substantial increases, 

a higher percentage of the latter were more satisfied with their job because 

of Flexible Hours. For clerical levels, 57% were more satisfied with their 

job while 42% saw no change. For management levels 40% were more satisfied 

and 57% were as equally satisfied as before. It might be said therefore 

that work scheduling seems to be a more important factor in overall job sat

isfaction for clerical levels. Also, management employees generally enjoy 

a greater degree of work schedule flexibility regardless of schedule practice. 

d. Impact on Office Operations 

i. Overall Effect - Flexible Hours generally has been received 

positively by most organizations, although it requires more careful coordin

ation to assure that certain office functions are attended such as telephone 

coverage and customer services. 

In a recent article in Der Speigel, supervisors in some German 

organizations on Flexible Hours had to require coverage during the later 

office hours because a large majority of employees chose to work the 

earliest hours possible. In addition, some managers feel employees arriving 
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in the early hours do not begin working until their supervisors are 

present. As noted in a Public Personnel Management article, "Flex Time 

Systems in New York": "Supervisors can help to alleviate this difficulty 

with careful work planning that insures all employees know specifically 

what they are to do at all times." 

ii. Communications - Communication problems are more apt to arise 

under Flexible Hours, but they generally have not been serious enough to halt 

the growing acceptance of the concept. In the Port Authority trial on Flexible 

Hours, reactions were mixed on getting in touch with people both inside and 

outside the organization. Some 55% indicated it was easier to contact others, 

15% felt it was the same as in the old schedule and 30% felt it was more 

difficult. One factor complicating this response was that the idea of "getting 

in touch with others" may have different meanings to different people. More 

positive responses were given by individuals queried about specific rather than 

general aspects of office interactions. The results, shown in the next item, 

seem to be somewhat contradictory when compared with those of the general 

reader. 

As shown in Table IV-4, most people felt that the quality of 

several specific office operations was either the same as before or better 

under Flexible Hours than with the previous schedule. 

Table IV-4 

EFFECT OF FLEXIBLE WORK IDURS ON OFFICE ASPECTS 
1974-5 Port Authority Experiment 

As~ect Better Same 

Telephone coverage 20.2% 65.5% 
Ability to schedule meetings 7.3 84.8 
Internal communications 9.7 84.2 
External communications 11.8 84.2 

Worse 

11.6% 
3.9 
4.2 
1.6 
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iii. Productivity - Firms on Flexible Work Hours often feel productivity 

has increased. Dr. Virginia Schien, who helped implement Metropolitan Life's 

Flexible Hours (really, a "floating day"), notes that productivity is 

"definitely up" for their 15,000 employees. This has been a frequent feeling 

of supervisors involved with the new system. In the ?ort Authority experiment, 

the majority of supervisors saw no change in proiuctivity, but more noted 

increases than decreases in employee performance. 

When Port Authority Flexible Hours participants were asked how 

the system affected their work, 45% said they were more effective at work, 

53% said there was no change from their previous schedule and 2% felt they 

were less effective. Responses were similar for both supervisory and non

supervisory personnel. 

iv. Punctuality - Flexible Work Hours practically eliminates the 

concept of being late since there is no need to be at work at an established 

time. This can relieve a great deal of pressure on the employee, as evidenced 

by numerous such cOtiments by participants in the Port Authority experiment. 

In addition, it may lessen the tendency to call in "sick" if the employee 

oversleeps and would be late, and thus could also reduce some short-term 

absenteeism. This latter hypothesis was neither confirmed nor denied by the 

results of the Port Authority experiment. 
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3. Shortened or Four-Day Workweek 

a. Definition and Current Practice - The shortened workweek generally 

involves accomplishing the same total hours worked in a workweek fewer than 

the standard five days. Examples of shortened workweeks include the Three-Day 

and the Fo•Jr-Day Week, the discussion that follows is limited to the latter 

since it is by far the most coonnon. In some cases the total hours required 

are somewhat reduced, but generally the Four-Day Week in the United States 

is referred to as the "four-days--forty hours", or "4/40" week. Under the 

Fo'.lr-Day Week, the extra day off usually is the same for all or most 

employees, thus all~~ing the plant or office to close. In a smaller number 

of cases, the day off is for portions of employees to enable full five-

day business operations. 

Three variations of the shorter workweek concept seem to exist: 

a) the "compressed workweek" which consists of the same number of hours 

worked in fewer and thus longer work days, shcr..m in Exhibit IV-1, b) a 

"reduced workweek" providing a slight decrease in total weekly hours but 

still four longer days, and c) the "less work" week which is merely the usual 

seven or eight hour day over four days instead of five. The latter is not 

too popular with management. 

Since 1970, the concept of a Shortened o~ Fo'.lr-Day Work Week 

has become increasingly accepted in the United States. An American Management 

Association (AMA) Research Report on the Four-Day Week, published in 1972, 

reported between 700 and l,0J-:> U.S. firms were using the Fo'.lr-Day with most 

retaining the 40-hour Week. Indications are that this figure has been steadily 
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increasing over the last three years. As noted in the AMA Report, in most 

instances the idea was introduced by management of small manufacturing firms 

in order to provide a fringe benefit not found in larger competitors. Of the 

firms surveyed, 85% were in the manufacturing sector with the remainder 

predominantly in service and retail industries. Recently there have been 

more and more white collar experiments with the Fo~r-Day Week in spite of 

the fact that serious questions have arisen regarding fatigue and long-

term productivity under the Four-Day Week. 

There seem to be two basic reasons for organizations establishing 

the new 4-day schedule. One is the attempt to acco:nodate employees' lifestyles 

by arranging for another full day of leisure, with the u~derstanding that 

an equal amo~nt of work can be accomplished more efficiently under the new 

system. Another recent impetus has been provided by the "energy crisis" as some 

feel the reduced week will conserve energy. There are, however, serious opponents 

to this energy conservation theory who point o~t that, in colder parts of 

the nation, extended work hours o~ each end of the regular work day requires 

additional heat. Also, many if not most modern office buildings cannot shut 

off heat in partial sectors, and there can be no appreciable energy savings 

unless all the heat is completely turned off in the entire building. This 

would therefore necessitate all tenant organizations in a given building 

ceasing operations on either a Monday or a Friday to create a three-day weekend. 
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b. Impact on Transportation Systems 

i. Reducing Peak Period Congestion - The Fo~r-Day Week, while 

generally implemented in an organization more for the specific purposes of 

increasing morale and/or productivity, also has definite implications in 

reducing transportation congestion. The 4/40 or 4/38 workweek requires the 

employee to work nine or ten hours a day, and thus the starting and quitting 

times are pushed beyond the normal travelling periods. For example, an 

8:00-to-6:00 schedule ~ould all<TN employees to avoid the most crCYNded travel 

times, i1hile it would also serve to reduce peak congestion. 

If widespread adoption of the Four-Day Week takes place, 

ho~ever, one long-range implication for peaking of transportation 

facilities is that the bands of starting and quitting times for the longer 

work day would be much narrower. This might lead back to severe peaking in 

many urban areas, only at earlier and later times with very little acceptable 

margins for change. 

While the project staff did not investigate the Fo~r-Day Week 

in the same depth of either Staggered or Flexible Hours, there has been some 

documentation of the shortened workweek concept and its effects on transportation. 

These effects are especially contingent on whether one has a three-day or a 

four-day schedule, and also whether the day(s) off itself is staggered, or 

whether, as is more connnon, all employees are off from ~ork on Friday or Monday. 

ii. Elevator Operations - Depending upon the way it is organized, 

the Fo~r-Day Work Week may or may not ease any elevator congestion existing 

in a building. If a staggered day-off scheme is set up for employees on the 

Four-Day Week, it could relieve elevator congestion since there would be about 

20% fewer people working on any given day. If everyone works the same four days 
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however, then elevators might still be congested around the nominally 

scheduled starting and quitting times assuming a single work schedule in 

the elevator bank. 

iii. Modal Changes - The Four-Day Week has definite implications for 

modal use, although to what extent is not exactly certain. Where auto 

commuting predominates there may be little impact, although carpool arrangements 

would be nearly impossible among people in Four-Day and regular workweek 

schedules. 

In an urban area with heavy transit usage, people adopting 

the Fo~r-Day Week would find significantly fewer and less convenient 

transit services available at the earlier morning and later evening start 

and quit times. There would then be a tendency to switch to the auto at a 

time when roads may be less croNded away from the height of the peak. Another 

reason which might encourage a shift fro~ transit is the reduced fare costs 

with two less work trips per week (unless a monthly commutation system is used.) 

If implemented on a broad scale, this could reduce revenues for already 

financially-ailing transit systems. 

c. Impact on Attitudes 

i. Overall Reaction - In 1971, the Port Authority conducted a Four

Day Week experiment in two departments for tea weeks. When surveyed after the 

ten-week trial, only 50% wanted to remain on the schedule indefinitely. This 

highlights the schism apparent because some people like the concept as much 

as others dislike it. There is not much middle ground. In essence, the Four-Day 
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Week certainly is feasible in many applications, although the benefit of a 

day off may not outweigh the problems of four longer work days and other 

factors. A significant shortening of the 4O-hour work week, resisted strongly 

by U.S. management, would be on of the only foreseeable boosts to a widespread 

popularity of the Four-Day Week. 

ii. Work Schedule Preferences - Under the Four-Day Week, the length of 

the work day makes it harder to vary the starting and quitting times 

significantly to allow for employees preferences. However, there is the option 

of varying the day-off. In the Port Authority trial, so~e eIDployees chose to 

take Fridays off while other selected Mondays. In this way, employees could 

suit their needs to a degree, and the office benefited because about half 

of the staff was there on Mondays and Fridays. 

iii. Commuter Attitudes - On the Four-Day Week, commuters generally 

have more difficulty in getting frequent transportation service to and from 

work. This was a common cO'Ilplaint in the Port Authority experiment. As already 

pointed out, a plus from the commuter's point of view is the reduction of 

commuting expenses as they would only be p~ying for four trips instead of 

five. Of dubious public value, but of pers~nal worth, is the fact that auto 

travel outside the peaks becomes more attractive because of less congestion. 

iv. Ho~e Life - The Four-Day Week has had profound effects on workers' 

home life, some positive and some negative. In cO'.llpanies where the Fo~r-Day 

Week has been successful, employees report the extra day off is more important 

than the extra hours worked daily during the week. Many say they take more 

trips with their family and generally have time to accomplish more on the day 

off. 
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In the Po.t Authority, however, many employees were not as happy 

with the Four-Day Week's effect on their home life. While many participants 

agreed that a three-day weekend is more valuable than a short or regular 

work day, some 50% found that adding two working hours to a length coTIIIIlute 

asks them to give up too much in their daily routines at home. Also, while 

75% preferred the 3-day weekend, 25% stated that the schedule upset their 

family routine to a degree that the extra day at home did not compensate. 

These, as well as other difficulties, resulted in less than half of the 

employees wanting to remain on the Four-Day Week. 

v. Employee Morale and Job Satisfaction - The Four Day Week has had 

both positive and negative impacts on morale. The most receptive workers 

have been those in manufacturing and productio~ industries, as noted in the 

Harvard Business Review of January-February, 1974, by Ebling, Gadon and 

Gordon. Varying effects have occurred for office workers. For example, many 

Port Authority employees co~plained of these problems: handling of absences 

was considered unprofessional and, even though the bulk of the employees 

had little or no trou~le adjusting physically to the schedule, 17% did indicate 

that fatigue was a problem for the entire ten weeks test period. 

d, Impact on Office Operations 

i. Overall Effect - The Four-Day Week can be the most disruptive of the 

three work schedule changes. An important distinctio~ is whether the 

organization closes its operation for o~e day a week or whether their employees 

alternate the day off, to keep the business functio~ing for five work days. 

Many small manufacturing concerns have profited by closing their 

operation for an extra day each week. They have found that productio~ has 

increased and operation costs have been reduced. By contrast, many offices 

feel reluctant to close for an entire day. They therefore arrange for 

employees within a given u~it to take jlfferent davs off, which sometime3 makes 

it difficult to get things done. 
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ii. Communications - The Four-Day Week has presented some understandable 

proble~s in certain organizatio~s in communications. In the Port Authority 

trial, complaints from management about communications within units was a 

particular problem. Moreover, coordination between units was also of concern. 

Supervisors remaining on the five-day schedule had the resources of a less

than-full staff co~plement at any given time, and they felt this to be a 

problem. Many firms using the Four-Day Week interviewed by the staff, 

expressed concern about cO'.ll!ll.unications, but many merely closed the office on 

the fifth day or maintained only a skeleton staff. The problem in itself has 

certainly not prevented many firms from using the Fo~r-Day Week. 

iii. Productivity - There have been mixed reactions about productivity on 

the Four Day Week. In the American Management Association report, discussed 

earlier, 66% of 143 Four-Day companies surveyed reported increased productivity, 

35% said it remained the same. Only 3% saw a decrease. Contrastingly, Martin 

Gannon, in a recent issue of California Management Review, notes that many 

firms with the Four-Day Work Week have seen productivity decline after a few 

months time to below what existed on a Five-Day Week. He also notes that, 

because of this, many companies have reverted back to their former five-day 

schedule. At the Port Authority, there was no evidence of an increased level 

of productivity on the Four-Day Week. Work progress was not blocked, and 

there may have been a slight improvement shown by a few, but certainly no 

unusual increases in output were realized. 

iv. Punctuality - On the Four-Day Week, employees who favor the system 

may make a concerted~effort to be on time. Having to arrive at work an hour or 

so earlier than on the old schedule, hoNever, may be difficult in terms of 

transportation and the employee's ONn personal habits. 
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4. Subjective Ratings Comparing Work Schedule Concepts 

The three major work schedule concepts -- Staggered Work Ho~rs, 

Flexible Work Hours and the Four-Day Week -- have been evaluated and 

compared in the previous narrative with respect to their impact upon 

transportation systems, participant's attitudes and office operations. 

This section focuses on summarizing the previous discussion, 

and then subjectively and comparatively rating each work scheduling concept 

as each relates to aspects of transportation, attitudes and office operations. 

To our knowledge such a rating system has not been done, although the ratings 

developed here are far frO!D being definitive. 

In developing a rating system to judge each work scheduling 

concept relative to o~e another, a technique was needed to provide the 

framework for making reasonable subjective evaluations. Such a technique 

was adapted from a "factor profile" method of arraying alternative highway 

schemes, developed in "A Policy on Design of Urban High,1ays and Arterial 
1 

Streets - 1973". 

The first step required the development of a tabular summary 

comparison of each work schedule concept with respect to the factors under 

consideration. Therefore, Tables IV-5, IV-6, and IV-7 were prepared showing, 

respectively, these impacts on transportation, attitudes and office operations. 

CO'.Ilparisons are developed for Flexible Work Hours, two variations of Staggered 

Work Hours (o~e schedule and several schedules) and two types of the Four-Day 

Week (same day off, staggered day off). The summaries in the table are necessar·ily 

1 
American Association of State Highway Officials, 1973. Page 256 
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Staggered Work Hours Study 

Table IV- 5 

SUMMARY CCMPARISCN OF TRANSPORTATION IMPACTS 

----------------------- Transportation Aspect 

Reduce 
Peaking 

Reduces transit 
peaking 

Reduces transit 
peaking 

Potential to 
relieve; allows 
use at least 
congested times, 
but less control 
over effect 

Reduces peak by 
moving commuters 
away from peak 
period; but may 
create new peak 

Also moves 
commuters out 
of the peak: 
and reduces 
any new leve 1 
of peaking 

Elevator 
Operations 

Modal 
Changes 

Generally effective Not significant 
in reducing con-
gestion 

More effective Not significant 
since it creates 
a smoother usage 

Very beneficial Little evidence 
as it improves of switching modes 
flow; workers come 
and go during 1 - 2 
hour span. 

Doesn't generally 
reduce congestion; 
only changes time 
it occurs 

Could encourage 
auto usage; also 
hurt carpools 

Will reduce peak 
demand on elevators 
with perhaps 20% 
fewer using them 
to come and go 
on a given day 

Could encourage 
increased auto 
usage, and be 
very difficult 
for carpools 

Commuter 
Attitudes 

Commute generally 
more comfortable 

Commute generally 
more comfortable 

Improved commute; 
relieves pressure 
to be on time; can 
pick best time for 
travelling 

'rransit service 
less frequent for 
wider-spread 
schedules; travel 
by auto less con
gested. 

Transit service 
less frequent; 
travel by auto 
less congested 
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Staggered Work Hours Study 

Table IV- 6 

SUMMARY COMPARISON OF EFFECTS ON ATTITUDES 

------------------------------ Attitudinal Aspect--------------------------

1. STAGGERE:!J 
WORK HOURS 

a.One schedule 

b.Several 
schedules 

2. FLEXIBLE 
WORK HOURS 

3. FOUR-DAY WEEK 

a. Same day off 

b. Staggered 
day Off 

Overall 
Reaction 

Overwhelmingly 
favorable 

Ove:cwhelmingly 
favorable 

Work Schedule 
Preference 

Earlier hours 
usually preferred 

Usually combination 
of earlier and 
later hours; some 
chance to choose 
preferred schedules 

Highly positive; Trend to earlier 
preferred to fixed hours, but allows 
schedule for individual 

preference 

Ranges from 
positive to 
negativei varies 
by type of 
business 

Little room to 
accommodate 
preferences 

Home Life 

Positive - More 
time in evening 
with family 
more daylight hours 

Positive - More 
time with family; 
either morning or 
evening 

Positive - better 
balance between 
work and family 

Positive and 
negative effects; 
impact can be 
severe 

Reactions mixed Allows for some Positive and 
personal preferences negative effects 
as to day off 

Employee Morale & 
Job Satisfaction 

Improved 

Definitely 
improved,especially 
when work pre
ference considered 

Perceptibly 
increased 

Popular with mfg. 
employees but 
varies with 
office workers 

Popularity 
varies 
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Staggered Work Hours Study 

Table IV- 7 

SUMMARY CCMPARISON OF EFFECTS ON OFFICE OPERATION 

------------------------ Aspect of Office Operations------------------------

Overall 
Effect Conmrunications Productivity Punctuality 

a.One schedule Very positive No significant 
problems; minor 
adjustments all 
that's usually 
required 

More increases than 
decreases 

Beneficial effect, 
since fewer and 
shorter delays 
travelling away 
from peak 

b.Several Very positive 
schedules 

2.FLEXIBLE 
WORK HOURS 

3.FOUR-DAY 
WEEK 

a. Same day 
off 

b.Staggered 
day off 

Positive, although 
with some problem 
spots 

Both positive and 
negative aspects 

Positive and 
negative effects 
reported 

No significant 
problems; some 
benefits from 
extended coverage 

Usually no changes, 
but more positive 
than negative 
reports 

Beneficial 
effect 

Potential for Most firms report Eliminates 
problems; requires increased productivity concept of 
close coordination, for various reasons "being late" 
adequate office 
coverages 

Potential for serious 
problems; requires 
careful coordination 
Most businesses 
dislike complete day 
off; requires 
skeleton force 

Some problems; 
provides 5-day 
coverage instead 
of 4 

Both increases 
and decreases 
reported 

Both increases 
and decreases 
reported 

More difficult 
to be "on time" 
s:ince on much 
earlier schedule 

Early starts 
make it harder 
to be on time 
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brief and are based upon the extensive documentation in the previous sections. 

These summary table provided the framework for subjectively 

comparing the three ~ork schedule concepts, after melding into one the two 

variations shown in the table for Staggered Hours and the Four-Day Week. The 

rating technique involved comparing the three concepts relative to one 

another, and then on an absolute scale of positive and/or negative impact with 

respect to 12 different factors. The graphic result of this subjective 

evaluation is shown in Exhibit IV-18. 

Many of the rating values sho.m in the chart may not be 

readily apparent and, to be sure, there can be wide swings in their values 

under any number of circumstances. The values range absolutely from +100% for 

the best positive impact, dcrNn to -100% for the worst negative impact. 

Values around zero indicate either offsetting impacts or no impact at all. 

Usually, the highest-rated concept was assigned +100% and the others rated 

relative to the top-rated one. In some other cases, the highest-rated concept 

was assigned a rating of less than +100% for various reasons including some 

offsetting negative impacts. The ratings were based in all cases upon 

the most commonly-occurring impact and/or situation. 

Three illustrations of the ratings for specific factors may be 

helpful to understand the development of Exhibit IV-18: 

l)"Reduce Peaking" - When broadly evaluated in their relative 

ability to "reduce peaking", i.e., to spread out demand patterns to reduce 

congestion on transportation systems, all three concepts would accomplish this 
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to varying degrees. Generally, Flexible Hours and Staggered Hours will 

do this more effectively by spreading out the de!Iland, while the Fo:lr-Day 

Week may simply shift the peak to another time, especially on elevator 

systems. 

Also, by its nature, Flexible Hours would generally be better 

than Staggered Hours. In two extreme cases, which can not be portrayed 

graphically, peaked demand would be completely spread by Flexible Hours while 

peaking would be unabated by a large firm shifting to another single Staggered 

Hours schedule. The other extreme would find an organization adopting a 

number of split Staggered schedules and reducing peaking, while a firm on 

a "floating day" form of Flexible Hours might, unfortunately, increase 

peaking if a huge concentration of staff choose to come and go on the 

earliest possible times (say 8:00 AM and 4:00 PM). But, generally, Flexible 

Hours will be incrementally superior to Staggered Hours in reducing transporta

tion congestion. Hence, the subjective positive ratings of 85% for Flexible 

Hours, 75% for Staggered Hours and 25% for the Four-Day Week. 

2) ''Modal Changes" - Since little evidence was found of modal 

changes with Staggered or Flexible Ho•lrS, both are shown graphically at zero 

or no impact. HorNever, since the Four-Day Week will cause some diversion 

towards the private auto (and not towards public transportation and/or 

carpools) it is shown as having a significant negative impact of -75%. 

3) ''Work Sch,:dule Preferences" - Another clearer situation 

involves preferences, and here Flexible Hours is the obvious top choice since 

everyone can choose, within limits, their favorite schedule. Staggered Work 

Hours is also highly rated since the schedules, although generally prescribed 

by employers, are usually popular schedules among most staff. In contrast, 

the Four-Day Week is very controversial, strongly liked by some and disliked 
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by others. In the context of this subjective evaluation it therefore 

receives a -50% rating since it is safe to say that the longer hours are 

preferred by fe~. 

If one generally abides by the subjective ratings embodied in 

Exhibit IV-17, several interesting findings result. These include the almost 

across-the-board dominance of Flexible Hours as the optimum work schedule 

system of the three. Perhaps as significant is the close "runner-up" position 

of Staggered Ho•1rs, which is far easier to implement on both micro (individual 

organization) and macro (citywide) scales. And there is little surprise that 

the Four-Day week hovers between moderately positive and negative positions. 

These findings may aid in the consideration of each of these concepts relative 

to one another, since one could select from the chart the concept best-suited 

to the factor(s) under consideration. 
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D. RECOMMENDATIONS 

The three major varieties of work schedule changes have been 

co~pared in this section with heavy e~phasis placed upon first-hand Port 

Authority experience with each concept as well as a thorough knowledge of 

other applications. 

Based upon this analysis, the folloNing reconrnendations are 

made: 

1) While the concepts of Staggered Work Hours and the Fo~r Day 

Week have been relatively well documented more research is needed to examine 

the impact of the Flexible Work Hours concept on transportation, attitudes 

and business operations. Since Flexible Hours will probably become 

increasingly popular in the United States (as it already has in Europe), 

it is of growing importance to fully understand its ramifications on travel 

demands, modal choice and other pertinent factors. 

2) The concept of Flexible Work Hours appears to be superior to 

Staggered Work Hours and especially the Four-Day Week, p3rticularly in the 

areas of reduced transportation congestion and improved employee attitudes, 

while not adversely affecting business operations. 

3) Staggered Work Hours is generally the easiest of the three to 

implement at an organization, while the other two, particularly Flexible 

Hours, involve more administrative, operating and institutional complications. 

The lead time required for adoption of Staggered Hours is also generally 

shorter than the other two concepts. These factors should be kept in mind 

when mounting an effort to implement a program involving w~rk schedule changes. 
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Staggered Work Hours Study 

V. DESIGN PROCEDURES FOR A STAGGERED WORK ID URS PROGRAM 

A. OBJECTIVE 

This section's objective is to organize a framework for the design 

of an urban-area Staggered Hours program. To accomplish this, three design 

strategies are developed which should result in achieving significant voluntary 

participation in Staggered Hours. The discussion focuses upon major design 

considerations to assist in detennining the appropriate strategy as well as 

a modelling technique for testing alternative schedules to carry out the chosen 

plan. 

B. WORK PERFORMED 

The work performed involved organizing the broad experience of Port 

Authority project staff in designing Staggered Hours programs in Downton and 

Midtown Manhattan, in Downtown Newark, New Jersey and in reviewing other efforts. 

These design procedures are for Central Business Districts as well as for many 

subclassifications of individual industry groups, small geographical locations, 

and individual office buildings. A number of the design concepts discussed 

here were also drawn from staff's knowledge of other Staggered Hours efforts, 

some successful and some not, gained in part through the "State-of-the-Art" 

survey discussed in Section I of this Report. 

The work involved three major areas: 1) outlining several overall 

program design strategies, 2) discussing major design considerations, and, 

3) developing a computer model to test alternative Staggered Work Hours 

schedules. 
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C. ANALYSIS 

1. Introduction 

Staggered Work Hours in an urban area involves a voluntary effort to 

adjust work schedules to reduce transportation congestion. Since participation 

is usually voluntary, the program design is a critical factor in its ultimate 

success or failure. Unfortunately, there are no "cookbook" design procedures 

which can assure a successful program. There is no Highway Capacity Manual, 

for example, where a methodology combining empirical and theoretical data can 

be used with known precision to many differing situations. 

However, much is known about how to design an effective Staggered 

Hours Program. Design procedures developed in this section involves a three

pronged approach: 1) evaluating several overall strategies which might be 

employed, 2) buttressing the chosen strategy with real design factors and 

3) developing a working model to evaluate and recommend various specific 

work schedule rearrangements which will achieve desired changes in transpor

tation demand patterns. 

Absolutely critical in the program design is an understanding of the 

complex factors which will persuade employers to switch their work schedules 

voluntarily. While this may seem obvious, it should nevertheless be stated 

since without the active involvement of a nwnber of organizations, any potential 

transportation benefit will not be realized. As an example, one factor dis

cussed later involves evaluating work schedule concepts which are acceptable 

to the business community as well as those which would not be attractive. 
, 

In some instances where Staggered Hours efforts have not succeeded, the 

designed work schedules were simply unacceptable to the employers or employees, 

or both. 
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The concepts offered here are, in most cases, based upon the 

characteristics of the Manhattan business community. The general approach 

however is valid for any U.S. Central Business District. Manhattan-based 

organizations on Staggered Hours represent practically every industry and 

many embrace nationwide operations. In addition, characteristics observed 

in Manhattan are consistent with those found under Staggered Hours programs 

in other cities. 

2. Overall Design Strategy 

The overall design strategy of a Staggered Hours Program should be 

to adjust work schedule patterns in such a way that transportation demand 

would be smoothed. This would make for more efficient operations with less 

congestion and delay, as well as higher utilization of equipment and facilities. 

Designing a Staggered Hours program includes several basic steps: 

defining the problem clearly, identifying potential alternate work scheduling 

methods, evaluating each of these methods by predicting their effectiveness, 

and deciding on the basic method of approach and implementation. The following 

are some questions that must be answered: 

1) What should be the overall approach of a Staggered Hours Program 

for a particular CBD? Obtaining an answer to this involves the 

examination of available sources of transportation information, 

data on current employment and work schedules, and the planning 

of various surveys to obtain any additional necessary information. 

2) What objectives should be set and what are the most effective 

options to be considered? Will the program be directed at a 

particular transportation mode, geographic location or peak 

time (morning or evening), or towards the entire CBD itself? 

Also, which work schedule approaches will be practical and 

effective in the particular city. 
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3) How can one predict the effects of a particular work schedule 

program in a given city? How are the results to be evaluated, 

what level of participation should be attempted and how can one 

anticipate the potential problems of each alternative? 

A city's approach to designing a Staggered Work Hours effort will 

vary depending on the nature of its CBD, the City's public and private organi

zations and transportation facilities, its goals and resources and the avail

ability of usable data. Three approaches have been developed as follows, with 

their elements being shown in Exhibit V-1: 

o A "Comprehensive Plan" and evaluation process will 

identify the transportation problems, and estimate 

the effectiveness of Staggered Hours in alleviating 

them, and 

o Two "Directed Plans" aimed at alleviating specific 

transportation problems, where initial results 

guide the gradual evolution of the overall program. 

The various survey and analysis techniques developed in this study 

to identify transportation problems, and to aid in the design of Staggered 

Hours program, are discussed in conjunction with the "Comprehensive Plan." 

These same methodologies would also be applied on a more limited basis if 

either of the "Directed" approaches are selected. A more extensive discussion 

of each approach now follows. 

a. "Comprehensive Plan" 

This section outlines a framework of a Comprehensive Plan for the 

design of a Staggered Hours effort (shown in Exhibit V - 1). 
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Staggered Work Hours Study 

Exhibit 1/-1 

BASIC OVERALL DESIGN STRATEGIES FOR A STAGGERED WORK HOURS PROGRAM 

"COMPREHENSIVE PLAN" 

The most thorough strategy aimed at identifying transportation 

problems and the effectiveness of Staggered Hours in alleviating 

them. The sequential elements involved in a "Comprehensive Plan" 

include: 

Survey conditions on transportation modes 

Evaluate current level of service on transportation modes 

- Determine expected need for additional transit facilities 

Conduct a Work Schedule Survey within the CBD 

- Analyze correlation of projected demand patterns with those 

observed on transportation modes 

Develop Staggered Work Hours alternatives 

Project the potential impact of a Staggered Hours program 

Implement the Staggered Hours program 

''DIRECTED PLANS" 

• Physical Facilities Oriented - The design of the Staggered 

Work Hours program is directed or aimed at a specific 

congested transportation facility or mode rather than at 

an entire Central Business District. 

• Neighborhood or Special Group Oriented - The Staggered 

Work Hours program evolves initially from a relatively 

small experimental base participation within a specific 

neighborhood or industry and evolves on a step-by-step 

basis until the desired reduction in peak demand for 

transportation facilities is achieved. 
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Steps in "Comprehensive Plan": 

1) Survey of Conditions on Transportation Modes - The first step 

is to determine the "levels of service" currently being provided on transpor

tation modes serving the CBD. Where possible, existing data should be utilized 

to determine values of demand and service patterns and peaking characteristics, 

although it may be necessary to conduct some additional surveys. 

2) Evaluate the Current Level of Service on Transportation Modes -

Once the surveys have been analyzed, current levels of service on various 

transportation modes should be reviewed. These include the levels of transit 

crowding, operating speeds of rail transit systems, congestion and flow rates 

on roadways, bus speeds and conditions on pedestrian facilities. If 

current levels of service are unsatisfactory during short time durations, or 

if projected service levels indicate future problems, then Staggered Hours 

programs should be pursued. (This is discussed in detail in the section on 

"Criteria. ") 

3) Determine the Expected Need for Additional Transit Facilities -

The need for additional transit facilities should be determined. These include 

those facilities currently being planned or those indicated based upon deficien

cies in the current or projected future levels of service. If new facilities 

are forecast, then Staggered Hours should be investigated to spread the demand 

in order to obviate their need entirely or to reduce their scope. Costs of 

such facilities should be estimated, including capital annual operating 

expenses, with these.costs representing a potential long-run dollar benefit 

if Staggered Hours is effective in obviating or reducing their need. (Section 

IX of this report discusses the benefits of Staggered Hours in more detail.) 
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4) Conduct a Work Schedule Survey Within the CBD - The Staggered 

Hours design effort requires explicit information on current work scheduling 

practices. A ''work schedule survey" of numbers of employees on various start

ing and quitting times within the CBD should be conducted. This survey should 

include as many as possible of the major public, private, or other organiza

tions which generate substantial peak period traffic. (Both the conduct and 

analysis of work schedule surveys are discussed in Section III.) A method of 

determining expected arrival and departure patterns related to these nominal 

"official" work schedules is discussed later. 

5) Compare Projected Arrival and Departure Patterns to Those 

Observed on Transportation Modes - The projected arrival and departure 

patterns, based on the work schedule survey results, should be compared to 

demand patterns observed on transportation modes having unsatisfactory levels 

of service during parts of the peak period. The potential effectiveness of 

Staggered Hours to improve levels of service is based on 1) the degree of 

"peaking" in patterns of arrival to and departure from work, 2) how well 

correlated these patterns are to actual arrival and departure patterns observed 

on transportation modes and 3) survey results or estimates of the proportion 

of journey-to-work trips on transit and roadway systems during peak periods, 

since these would be the only trips affected by work schedule adjustments. 

6) Develop Staggered Hours Alternatives - Alternative Staggered 

Work Hours proposals should be developed based on the results of organizational 

and employee attitude ~urveys towards changes in work schedules, and the pro

jected impact of the various work hours' schemes in reducing peaking. Section 

IV of this report contains a comparative evaluation of the relative degree of 

"peaking" reductio~ that can be expected from different work schedule concepts 

like Staggered and Flexible Work Hours and the Four-Day Week. A computer 
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program,described later, is designed to evaluate the impact of a combination 

of purely Staggered Hours alternatives. 

7) Project the Potential Impact of a Staggered Hours Program -

The design of recommended Staggered Hours alternatives should be based upon 

its acceptability to employers and employees, and the potential impact in 

improving current or future levels of service. The methods to determine 

this impact are similar to those discussed above in Step #2 where levels 

of service were found. This procedure may be carried out for several sets 

of Staggered Hours alternatives to determine which will result in the greatest 

benefits. 

8) Implement the Staggered Hours Program - The program should be 

expeditiously implemented once the recommended Staggered Work Hours approach 

has been chosen. (Methods of implementing programs are discussed in Section 

VI.) Follow-up attitudinal and transportation surveys should be conducted 

as participation increases, with the results compared to similar surveys 

conducted prior to the program. The changes in arrival and departure patterns, 

transportation demand, crowding and congestion should be compared to those 

predicted and, where necessary, modifications in the program should be made 

to achieve the benefits originally sought. 

b. "Directed Plan" 

The two "Directed Plans" to designing a Staggered Work Hours pro-

gram are named because they are directed or aimed at specific transportation 

facilities or specific neighborhoods rather than at the Central Business 

District as a whole. The objectives of either Directed Plan are to reduce 

the time, cost and effort required to design the program by concentrating 

efforts on specific transportation problems. 
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1. Physical Facilities Oriented 

In this "Direct Plan" approach, data collection and analysis are 

concentrated on the transportation facilities, modes and routes which have 

the greatest congestion and delay, and on the bottlenecks occurring on par

ticular routes within that mode. 

In conducting work schedule surveys -- which are a focal point of 

data in the design of any Staggered Work Hours plan -- attention is concen

trated on those organizations and areas which are the heaviest users of the 

congested facilities. These surveys may therefore take a somewhat different 

form than those suggested earlier for the "Comprehensive Plan," as data may 

be collected directly from the transportation mode users to determine their 

place of employment and work schedule. 

In designing alternative work schedule changes under this Directed 

Plan, effort is concentrated on reducing peak period congestion at the bottle

necks on the identified problem modes of transportation. Similarly, transpor

tation surveys to obtain comparisons of crowding ~nd delay would be limited 

to the congested areas and modes. Surveys of participants, employees, and 

organizations would still be required, although on a smaller scale than in the 

comprehensive approach, in order to determine attitudes and organizational 

effects. The goal of this Directed Plan would be in terms of elimination or 

reduction of crowding and delay at the specific physical problem area, rather 

than the broader goal in the "Comprehensive Plan" of reducing congestion on 

all modes and places. 

2. Neighborhood or Special Group Oriented 

Like the previous plan, this variant of the Directed Plan also pro

vides a relatively simpler and shorter method of designing a Staggered Hours 
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effort by eliminating some of the surveys and analysis steps in the "Comprehensive 

Plan" approach. The basic idea of the neighborhood approach is to evaluate the 

results of Staggered Hours directly through a step-by-step experimental program, 

gradually building up the number of participants from a small initial base and 

empirically evaluating the results after each incremental step. 

In this experimental plan, work schedule surveys are again usually 

the first step. The willingness to participate by organizations on the pre

dominant starting and quitting times must be evaluated, and a selection made 

to enlist one or more of these organizations to serve by initiating experimental 

efforts. Starting with a number of major employers utilizing Staggered Hours on 

a temporary basis, the effectiveness of the changed schedule can be evaluated 

through "before and after" transportation surveys at stations, terminals, bus 

stops or roadways used by that organization's employees to determine changes 

in waiting time, congestion, delay and trip time. Additional surveys also 

provide important data on changes experienced by employees in commuting, inter

nal operations, elevator service and in employee attitudes. 

Assuming that the results of the initial pilot studies are favorable, 

the neighborhood type plan can be expanded to include entire industry groups, 

e.g., banks, manufacturers, municipal workers, etc., or concentrated geographi

cal areas. As in the initial pilot studies, limited employee attitude and 

transportation surveys can now be extended to include measurement of crowding 

and delay on those transit modes serving the participating area or group. 

Assuming a ~ositive response, Staggered Hours can be continuously 

expanded as needed through extension to additional organizational groups or 

geographical areas. This can continue until the transportation goals of the 

program are met, or until a practical saturation point is reached at which it 
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becomes difficult to recruit further participation. The various Staggered 

Work Hours programs underway in the CBD's of Manhattan and Newark, New Jersey, 

come under the category of "Directed Plans" in that they evolved from small 

beginnings in certain areas. 

3. Major Design Considerations 

There are a number of important design considerations of which the 

designer must be cognizant in structuring potentially successful Staggered 

Hours programs. These aspects are a blend of technical factors, human nature, 

corporate psychology and other areas, which can be applied in each of the 

three overall approaches just discussed. 

A word of caution at the outset: while many design considerations 

are important in developing a plan, the simpler the Staggered Hours plan the 

better. Although the many factors entering into the design tends to result 

in recommending a complex plan, this would be self-defeating since, in most 

cases, the successful participation of an individual organization in most 

cases simply involves the entire staff shifting to another single work schedule. 

This would work well in spite of theoretical exercises which call for a variety 

of split schedules because of modal, residential, employee classification, 

industry type or some other of the design considerations discussed below. 

Generally, the more sophisticated the recommended Staggered Work 

Hours program, the less likely it will be implemented no matter how well it 

will benefit the transportation system. It is much easier to implement a 

simpler, more easily-~nderstood plan, so that even if the unit benefit is less, 

the aggregate transportation benefit of many organizations shifting will be 

greater. Therefore, the purpose of these design considerations is to achieve 

as much transportation benefit as possible while designing recommended work 

schedules which are simple, attractive and implementable. 
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a. Acceptability of Work Schedule Concepts 

It is basic to the design of a Staggered Hours program to understand which 

work schedule concepts are acceptable. Certain scheduling concepts are well-

known and can readily be accepted by employers, while others may be anathema 

to an organization because of fear of losing employer control of employees, 

union resistance or other factors. For example, if work schedule adjustments 

recommended for a certain industry are not consistent with practices acceptable to 

their industry, firms probably would reject such recommendations out of hand. 

1) Current Alternative Work Schedules 

The following are several work schedule concepts which can 

be reasonably implemented today in urban areas. Briefly 

they are: 

• Staggered Work Hours - Shifting of fixed starting 

and quitting times while retaining the same total 

five-day workweek. This may involve shifting 

entirely to a different single schedule, or 

splitting staff by unit onto several different 

schedules, and these shifts may be either to 

earlier hours or later hours or to a combination. 

• Four-Day or Shortened Workweek - Reducing the 

nt.nnber of days in the workweek, usually from 

five to four, while retaining in most cases the 

same number of total hours worked, This results 

in significantly longer individual work days and 

still retains fixed starting and quitting times. 
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• Flexible Work Hours - Introducing a specific 

degree of flexibility by allowing employees to 

come and go from work within certain daily time 

bands, usually retaining the framework of a five

day week. 

In the previous Section IV, these concepts were evaluated as to their 

effects these work schedule concepts have on transportation, attitudes and 

organizational efficiencies. The purpose of the following discussion is to 

understand the realistic status of each concept. 

2) "Implementality" of Concepts 

Project staff feels strongly that Staggered Work Hours is currently 

the most readily-accepted concept for quick implementation by organizations in 

cities throughout the western world -- especially in comparison with the other 

two concepts. There are several reasons for this. First, Staggered Hours does 

not involve the kind of fundamental revision in an organization's operations 

which comes about with the adoption of either the Four-Day Week or Flexible 

Hours. Second, a significant amount of "informally-staggered" schedules is 

usually practiced in the business conmunity. Third, the concept is straight

forward, popular, easily understood, usually non-controversial and, as a 

result, more readily implementable. 

In the Manhattan and Newark programs, for example, only Staggered 

Hours scheduling has been reconmended (although a number of organizations wish 

to pursue and implement Flexible Hours or a Four-Day Week). Over 400 Manhattan 

organizations have adopted Staggered Hours systems, which includes many varia

tions of the concept, and it has been found very effective in reducing transpor

tation congestion on over-crowded facilities. 
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In Toronto, a broader approach has been to promote "variable work 

hours," which is either Staggered or Flexible Work Hours. Employers have 

been more receptive in Toronto towards the concept of Flexible Hours than so 

far in the United States, probably due somewhat to a greater European influence 

where the concept has been widely embraced. Although the Port Authority has 

analyzed an extensive Flexible Hours experiment (discussed earlier in Section 

IV), the transportation impact of Flexible Hours is still uncertain except 

that it seems comparable to Staggered Hours systems in reducing congestion. 

It seems also that a firm on a fixed five-day work schedule will not 

directly embrace Flexible Hours. Rather, there is much experience to indicate 

that once a firm needs to take a "first step" with Staggered Hours in order to 

find that switching off their traditional work schedule has not resulted adversely 

and, in fact, has entailed many benefits. These firms have been more willing 

to then evolve towards Flexible Hours, and they include such large Manhattan

based organizations as Bristol-Myers, Montgomery Ward, Equitable Life Assurance, 

Metropolitan Life Insurance, First National City Ban~ and The Port Authority 

of New York and New Jersey. 

The Four-Day Week is widely known throughout the United States and 

can be an acceptable scheduling concept for many organizations. However, it 

is very controversial since it involves a longer work day and there is great 

dissatisfaction in some companies which have tried it. It is also not as 

desirable as Staggered and/or Flexible Work Hours from a transportation view

point in that, while it can potentially reduce peak transportation congestion, 

it would drastically reduce public transportation revenues. Further, the 

usual practice of Mondays or, in most cases, Fridays off, might exacerbate 

traffic congestion on the remaining work days. Currently, therefore, the 

Four-Day Week does not appear to be universally acceptable nor should it be 
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an important part of a work-scheduling program to reduce transportation 

congestion. 

The designer should be aware that, while Staggered Work Hours is 

generally acceptable, there are some factors which can make it unacceptable 

For one, Staggered Hours has the connotation of an emergency or temporary 

system and this "image prob lem 11 should be confronted early. Further, 

recounnended schedule changes might be viewed as arbitrary or too excessive 

amounting perhaps to shifting an hour or more. On the latter point, schedule 

changes need not be too great in most cases for adequate transportation relief. 

In Manhattan (although it's recognized that this situation is not typical of 

most other areas) the recounnended work schedule change is usually only a half

hour either earlier or later. Similar requests are made in the Toronto, Newark 

and Philadelphia programs. This can usually afford enough transportation 

relief since peaking on many facilities serving a CBD is such that a 30-minute 

change will take people out of the height of the peak and into a more comfor

table counnuting period. This also needn't create a new peak if schedules are 

spread to both earlier and later hours. More important, though, a 30-minute 

change is realistically the maximum an organization will voluntarily entertain 

at first. 

Past attempts at Staggered Work Hours in Manhattan, principally those 

advanced in the 1960s by the City-supported Cohen study, entitled Work Staggering 

Relief in New York, developed much broader recommendations for schedule changes 

of an hour or more and,by industry type. Recounnending such broad schedule 

changes encounters the basic resistance of the business coUlllunity to want to 

make any changes at all, since the ingrained concept of the business day is 

to have everybody on the same schedule. Any change in work hours is usually 



- 181 -

considered anathema, let alone a large change of an entire industry's work 

schedules. Therefore, the designer can recommend large schedule changes and 

gain little or no adherence, or pare one's requests and gain more effective 

participation. 

Since highway systems generally exhibit "flatter" demand patterns 

than public transportation systems (discussed in Section VII of this report), 

cities having a heavy reliance on automobile commuting may find it necessary 

however to recommend work schedule changes greater than 30 minutes to achieve 

significant congestion reduction with Staggered Hours. This recommendation 

must be well documented, and must continue to be balanced against the strong 

resistance of organizations to change greater than thirty minutes, no matter 

what their present schedule. Interestingly, however, cities with such heavier 

auto commuting as Madision (Wisconsin), Riverside (California) and Atlanta 

have recommended only half-hour changes to potential participants. Atlanta's 

program floundered though when several organizations balked at participating. 

Washington, D.C., is of course a city where Federal work schedules are widely 

staggered by individual agency. It is not a typical situation found in other 

cities since the Government can promulgate these optimum schedules. 

To summarize, therefore, a Staggered Work Hours program in a city 

for the purpose of transportation relief should concentrate on recommending 

initially no more than half-hour shifts on the part of employers. Further, 

Staggered Hours should be the s~heduling concept utilized for quick implementa

tion and effective transportation congestion reduction. 

b. Preferences of Employees and Management 

The design of Staggered Work Hours schedules must be cognizant of the 

attitudes of both employees and management. While more extensive discussion on 
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such preferences is covered later in Section VIII of this report, several 

specific factors affecting the design of an overall Staggered Hours program 

are discussed here. 

Of fundamental importance is to determine whether employees and 

management will entertain a shift in work schedules at all, whether they 

prefer earlier and/or later schedules and what would be the maximum shift 

that they would be willing to accept. Knowledge of these factors will guide 

the design of work schedule reconunendations, and provide practical constraints 

on what is voluntarily requested. It ha~ been found in the Manhattan program, 

as well as in all other known organized efforts, that there is a universal 

preference by most employees for schedules earlier than their current hours. 

Later hours are preferred to some extent, including instances where the conunute 

to work is very short or when business considerations override. The maximum 

degree of shift that is usually allowed, at least on the initial stage, is 

limited to a half hour, in most cases. 

Most shifts away from the height of the congested time periods, even 

in some cases to later hours, are acceptable to a majority even if it wasn't 

their preferred time that they shifted to. For example, while most employees 

in Manhattan prefer earlier working hours, firms that shifted onto slightly 

later schedules still found widespread acceptance since it took employees out 

of congested travel time periods often. One reason reported for this was that 

travel times were faster at these less-congested time periods so that, in many 

cases, people would get home only slightly later than on their previous quit 

time during the height of peak congestion. 

It has been found to be critically important not to reconunend sche

dules to which people will greatly object. This is especially true since Staggered 

Hours is a voluntary effort which has to be acceptable to both employees and 
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management. Staggered Hours will be unacceptable if people are asked to adjust 

their daily schedules to hours they dislike, or shift by too great a degree. 

It should be understood that many people associate "Staggered Work Hours" with 

an undesirable image of an emergency, temporary situation or one which requires 

people to work at odd hours or around the clock. It is important to dispel 

these notions with a simply designed program which is acceptable to all and 

does not require too great a time shift in work hours. 

Regarding the practical aspects of earlier versus later hours, one 

direct cause of the failure of the Atlanta effort to date was the unpopular 

recommendation for later hours to some potential participants. When this 

proved unsalable, the momentum to shift was lost. 

How does one assimilate all these preference factors to design 

Staggered Hours recommendations? It's not really that complex. Fortunately, 

since earlier hours appear to be universally popular, most organizations can 

usually be encouraged in this direction. Those individuals or operations not 

able to shift earlier could remain on the previous schedule, in many cases to 

provide needed "coverage." 

Later hours should be encouraged only where it is found to be popular 

among stratified groups. These include people who like later working hours 

(generally both older and younger people without children and those who have 

a short commuting trip), certain industries (like communications, advertising, 

publishing and the legal profession) and some service-oriented or retail 

operations directly serving the public. For the latter, a combination of 

earlier and later hours can increase effective hours of operation, and can 

usually be accommodated by employees opting to the earlier or later shift 

of their choice. 
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In sUIDIDB.ry, the design of recommended work schedules should lean 

heavily on shifting people onto earlier working hours. It would be a bonus if a 

certain number of people would be enticed to shift onto later work schedules, 

but it should not result in staff proposing that any organization adopt later 

hours in order to participate. However, don't underestimate the tremendous 

popularity of shifting onto much earlier schedules -- more so than even manage

ment would entertain at first -- but which could evolve to an hour or more shift 

of work hours after experimenting with a smaller shift. Many of the organiza

tions who first went from 9:00 onto 8:30 AM have since shifted even further to 

8:00 AM starts. 

c. Industry Preferences 

The success of a voluntary Staggered Hours program largely depends 

upon its acceptability by large public and private organizations. While much 

emphasis traditionally has been placed on the various characteristics, 

pecularities and attitudes of specific industries and government agencies 

in designing work schedule recommendations, our experience suggests that it 

was probably too much emphasis when, in fact, other universal factors like 

office productivity, punctuality, employee's attitudes, elevators and transpor

tation might be more important. 

An example of a coordinated industry approach that fizzled was one 

made to a large Manhattan-based industry. For one reason or another, their 

industry trade association turned out to be powerless and defensive. The 
~ 

various industry members were also seemingly more jealous of one another than 

interested in how Staggered Hours could be accomplished in their industry. In 

fact, the firms were usually expressing more concern about what other businesses 

in its immediate neighborhoods or its own building were doing regarding Staggered 

Hours rather than those in its industry. 
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In any case, however, many different industries do reflect widely

varying conditions, business aspects and attitudes. Understanding these should 

not be overlooked. The degree with which one understands the different indus

tries will aid eventual implementation of work schedule changes, although i,t 

is unwise to expect that industry-based recommendations will make firms in an 

industry more conducive to shifting work hours than the individualized approach. 

As a general rule, there has been little difference from industry to 

industry with regard to communications, attitudes, and transportation. In fact, 

it is felt that most problems in enlisting any organizations in a Staggered Hours 

program stem simply from the resistance or inertia to any change in the way of 

doing business. While a modern corporation is, in some circles, deemed the 

epitome of logic and rationale, it is probably not surprising to report that 

many businesses have been found to be overly conservative when it comes to 

evaluating the pros and cons of making a work schedule change. Typical of 

hUI11an behavior, there are some firms which are leaders in trying new things, 

while most others are followers and some never try anything new. 

There are some informal guidelines relating the characteristics of 

different industries to its receptiveness to Staggered Work Hours. Generally, 

there is an especially high potential for enlistment onto Staggered Hours 

where a business is not in direct contact with either the public, suppliers 

or has to provide other service characteristics. Industries like this include 

insurance and other mail-order processing types of businesses. Similar 

functions are also located within any business, and would include accounting, 

billing, finance, personnel, office services and electronic data processing. 

Headquarters offices of corporations also are generally receptive to shifting 

away from the predominant schedule. 



- 186 -

One repeated concern from these headquarters operations involves 

maintaining effective communications with widely-placed operations. These 

frequently involve time-zone differentials between the east and the three 

westerly time zones in the United States. In the Manhattan program, solicited 

testimonials from a half-dozen firms with nationwide operations which have 

shifted their headquarters onto Staggered Hours revealed that the half-hour 

shift in Manhattan did not significantly affect communications. While minor 

adjustments might be needed, it certainly did not outweigh the benefits of 

Staggered Hours. 

Some firms initially not very receptive to Staggered Hours are: 

advertising agencies, accounting firms and law firms and other similar direct 

service businesses, which cite the need for maintaining liaison with clients. 

In these cases, ask them to focus only upon staff who are not directly related 

with day-to-day client relationship. Such units were mentioned above. A major 

advertising agency shifted their entire accounting department onto earlier 

hours, while maintaining other staff on 9-to-5 in order to serve clients. 

This strategy is effective in that a significant portion of such a firm's 

office staff -- maybe 20-50% or more -- doesn't deal directly with the public. 

Also, one doesn't alienate such a service firm by unreasonably requesting that 

they all shift since it would possibly affect their operations adversely. 

When dealing with different industries, design recommendations should 

involve discussions with the trade association in the local area to enlist their 

assistance in shifting the industry's firms onto the program. If the trade 

or industry association is a progressive, action-oriented entity that has the 

support of the major firms in the business community, its support and backing 

is invaluable in assuring a successful program. However, as said earlier, 

one should be aware that occasionally, an association may be quite reluctant 
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to be out in front on any issue or. program that is new and relatively untold 

in their industry. The trade groups do, however, provide a forum for industry 

discussion and can be very helpful. This will be discussed more fully in 

the implementation procedures discussed later in Section VI of this report. 

Getting government agencies to adopt Staggered Work Hours is similar 

to the effort and approach required for private organizations. However, it is 

often taken for granted that government will readily participate when such 

agencies actually may be more complex to work with. People in government 

agencies have similar attitudinal responses as those in the private sector; 

also, government agencies are concerned about maintaining 

contact with other agencies as well as "serving the public." While this may or may 

not preclude some individual units from adopting Staggered Hour schedules, many 

large agencies have already instituted several work schedules and it generally 

should not be too difficult to switch those remaining on a peak congested 

schedule. As with private firms, it has been effective to encourage individual 

units to experiment with the new hours first. The support of the Mayor or other 

appropriate governmental leader is usually essential in this effort. 

The large size of many government agencies also makes it difficult 

to treat them as a single entity in developing agency-wide work schedule rec

ommendations. This might be feasible only if the agency is willing to undertake 

a large portion of the task of surveying their people and developing definitive 

recommendations. Much better results have been achieved, however, when the 

program sponsor deals ijeparately with individual governmental units and works 

with them like they were separate companies in terms of recommended work 

schedules. This approach has been used with City of New York agencies in 

Lower Manhattan where a task force was set up by the Mayor and project staff 

works with separate units to develop work schedule recommendations. This enabled 
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recommendations to be made on a functional basis to separate agencies involved 

in finance, personnel and units providing a variety of municipal services. 

To summarize, greater efforts should be placed in treating organiza

tions individually rather than to rely on their industry identification as 

the controlling factor in their adoption of Staggered Work Hours. The more 

one understands the industry's characteristics, however, the more potential 

there is for enlisting a successful response and participation. 

d. Responsiveness of CBD Community 

It is important to have widespread support for a Staggered Work Hours 

plan to succeed. If there is an obvious awareness of tremendous congestion 

generated by concentrated work schedules, or if there is an exceptionally 

responsible business co'lllllunity, then there would be a greater impetus to 

embrace a well-organized effort to Staggered Work Hours. 

The design effort should reflect an understanding of a CBD community 

for, like people and individual organizations, they have different characters. 

It is important, therefore, to determine the general outlook of the community 

to a program like this in order to design a strategy which will garner broad 

support. Fortunately, the concept of Staggered Work Hours has been generally 

very popular and avoids much controversy which usually surrounds transportation 

proposals these days. It is still important though to marshal strong support 

from CBD community leaders in order to have the greatest impact upon organiza

tions which will be requested to make schedule changes. It is also important 

to have the support or any and all business, civic and other major institutions 

within the community so that the effort will not be undermined by lack of 

communication with one or several interest groups. Throughout the course of 

the Manhattan program, innumerable groups were briefed about Staggered Hours 

and their support and sponsorship solicited. This has engendered a broadly 
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positive opinion which has succeeded in bypassing many roadblocks and gaining 

broad-based CBD support. If the program had incurred negative reaction from 

certain sectors, particularly in the business community, the whole effort 

might have failed. 

e. Arrival and Departure Patterns 

In order to design Staggered Work Hours strategies, it is essential 

to understand the impact that adjustments in work schedules have upon trans

portation patterns. Before discussing that, however, it is important to 

realize that a nominal work schedule does not entirely reflect the actual 

time that a person arrives at or leaves work. The reason for this is that 

employees will tend to arrive either earlier, "on time" or later to work than 

their nominal work schedule and to do likewise for their afternoon departure. 

Thus, there are separate distributions of arrivals and departures around the 

nominal starting and quitting times, respectively. 

Determining these distributions need not be very precise in order 

to design a Staggered Hours program. However, several aspects of arrival and 

departure patterns are helpful, some of which are covered more fully later in 

this chapter during the discussion of a computer model to predict the impact 

of Staggered Work Hours alternatives. 

1) Morning and Afternoon Patterns 

Morning arrival patterns are usually quite spread out, the major 

reason being that the various commuting systems do not deliver people to work 

at a precise time. Of course, most people allow a certain amount of time 

for delays although some do arrive at work "late." A significant number 

of people will arrive at work much earlier than their scheduled starting time 

for reasons which include person-al preference, doing work during "quiet time," 

eating breakfast, avoiding congestion or getting a better parking space. 



- 190 -

Afternoon departure rates more closely approximate the nominal 

quitting time for clerical-type employees and as well as for most employee 

categories. One obvious reason is not to stay any longer than the required 

work time. Also, employees are more concentrated at their work location and 

can reach the departure mode (elevators or other systems) at the same time, 

a factor which can result in severe elevator congestion when a large organi

zation is on a single quitting time. 

Typical distributions of arrival and departure patterns around 

nominal schedules are given below in the discussion on the computer modelling 

(page 33) and are based on observations of employees in different contexts 

and job classifications. (Arrival and departure patterns under Flexible Work 

Hours are discussed more fully in Section IV.) 

2) Variations by Industry 

There will be significant variations in arrival and departure patterns 

among organizations in different types of business. Based upon Midtown Manhattan, 

which is made up of the type of industries found in any large city, corporate 

headquarters and insurance companies generally adhere more closely to the 

nominal start and quit times than do others. Those organizations involved in 

sales and contact work usually have more varying schedules which correspond 

to these contacts rather than to formal start and quit times. Other organiza

tions that generally don't rigidly conform to a nominal work schedule include 

those employing a high percentage of professional and/or "creative" personnel 

such as in advertising agencies, accounting, engineering and law firms. 

There is one common fallacy to be avoided: that management personnel 

do not work on the nominal schedule of an organization. This is oftentimes 

mentioned to project staff by the organizations saying that "while we're 

officially on the schedule, most of our management people come in earlier 
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and leave later." While this is undoubtedly true to a certain extent, it is 

more usually the case that many, if not most, executive and managerial person

nel do arrive and leave at or near the nominal times on any given day. This 

can readily be observed by counting attache cases at building exits at 5:00 P.M., 

or by looking at cOilmluter railroad schedules showing peak services and riding 

patterns for the 9:00 A.M. and 5:00 P.M. schedule times. Those are management 

people riding those trains and, if they are on the 5:24 to New Canaan, they 

are also leaving at 5:00 P.M. These are observations that are difficult to 

quantify, but they are important to understand in assisting the design of 

Staggered Work Hours schedules for a given firm and in countering an oft-stated 

objection. 

Another factor related to arrival and departure patterns is that the im

pact of any organization on congestion at a specific transportation facility is 

reduced as the access time to that particular facility increases. In other 

words, the closer one is to a facility, the more direct impact any work sched

ule adjustment will have upon transportation patterns there. An example at 

one extreme would involve a clerical-type firm leaving nominally at 5:00 P.MQ 

resulting in a surge of people using elevators within a few minutes after five 

o'clock. First, this surge is "metered" by a combination of factors including 

the capacity of elevators and then further deluted by the walking time to access 

the first mode of the trip home. There is further blunting of the peak as a 

person travels to a more distant cordon point location where Staggered Work Hours 

surveys are conducted. These factors can be determined and utilized in the 

design of a program, such as by concentrating promotional efforts in areas most 

accessible to the transportation facilities whose patterns are to be modified. 
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f. Maximum Load Points 

Staggered Work Hours recommendations are usually designed to relieve 

congestion at the "maximum load point" of a transportation system. This MLP, 

usually a location at the edge of the CBD, is where the maximum number of 

people and/or vehicles are handled. At this point system congestion is 

usually the heaviest. 

Except for locally-occurring congestion, e.g., at elevators or 

specific transit stations, the objective of adjusting CBD work schedules is 

to alter patterns at the maximum load point, which is also usually the "cordon" 

location. To understand how to do this it is necessary to determine 1) the 

demand pattern occurring at the maximum load point and 2) how work schedules 

within the CBD are related to patterns at the maximum load point. These two 

points are discussed in the following paragraphs. 

Exhibits V-2 and V-3 show the demao:i pattern during the peak periods 

at the maximum load point on the New York City subway IRT #7 Flushing line 

at Grand Central Station. The chart shows the numbers of passengers in 20-

minute intervals, as well as the service provided at a level of 140 passengers 

per car -- the "comfort capacity" (which is discussed later). The average 

number of passengers-per-car during intervals is a key indicator of comfort. 

Determining the "seated capacity" is straightforward (44 seats per IRT-type 

car), although it is more difficult to determine car-loadings which might be 

considered "comfort capacity" and another value commonly termed as "crush 

capacity." For the I8:T-type car, these latter values are 140 passengers per 

car and 180 passengers per car respectively, corresponding to 96 and 136 

standees . 

• t 1s very difficult to either qualify, and therefore quantify, 

the: c011ce-pt of ''comf .,rt" c,., a rranf' 1 t vehi L 1 e. It at least can be argued 
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Staggered Work Hours Study 
Exhibit V-2 
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Staggered Work Hours Study 
Exhibit V-3 

RAIL TRANSIT SUPPLY & DEMAND 
N.Y.C. Subway - IRT #7 - Grand Central Station - 1971 - PM 
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that transit is comfortable only if everyone gets a seat, although this 

cannot be economically justified on most urban transit systems during the 

peak commuting times. Therefore, the concept of a "comfort capacity" 

could be pragmatically defined as seating and standing passenger load with 

the standees having enough room to change positions somewhat, flap their 

elbows perhaps to ventilate their lungs and read a newspaper or a book 

without being jostled by their neighbor when the car tilts. Ironically, 

the "crush capacity" is easier to quantify since one can observe the 

maximum number of people which can fit into a transit vehicle. Once you 

are in under these conditions, little movement is possible. 

Arrangement of the data for each maximum load point in the form 

as shown as Exhibits V-2 and V-3 gives the designer a visual opportunity to 

determine the pattern which may be achieved by spreading the peak period 

demand. How sensitive are these patterns however, to a change in CBD work 

schedules particularly at the maximum load point? This depends upon several 

factors: change in arrival or departure rates at their work location with 

a change in work hours, and the travel time it takes to reach the maximum 

load point location. 

Two examples will illustrate this. Consider a firm with many 

clerical employees quitting at 5:00 PM and located near a maximum load point 

subway station. The combination of rapid departures immediately after 5:00 

PM, combined with quick access to the subway station, will cause these 

employees to be counte,d in a 5 :00-to-5: 15 PM time interval. If this firm 

shifted their work schedule by a half-hour earlier, similar reasoning would 

show a high likelihood of removing some percentage of the passengers recorded 

at the maximum load point from the 5:00-to-5:15 PM interval up to the earlier 

.. : 30 - t 04 : 4 5 ~ pe ri od • 
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In a second example, consider another firm more involved in client 

services work in the center of the CBD located several station stops away from 

the maximum load point station. Employees there with a nominal 5:00 PM quitting 

time are less apt to leave work en masse at that time and, with a 15-to-30 

minute travel time to the edge of the CBD, they won't be recorded in the maxi

mum load point survey until the 5:15-to-5:30 PM or later intervals. Therefore, 

a nominal change in this firm's work schedule will have less impact on the 

maximum load point pattern than the previous firm. 

This suggests several approaches in both the design of a Staggered 

Work Hours plan and priorities in its implementation. The sensitivity of a 

passenger loading pattern at a maximtnn load point to being changed varies 

directly as the adherence to that nominal schedule and to the nearness of the 

employee's location. 

g. Residential Distribution 

The residential distribution of employees in both the CBD and in 

individual organizations can be determined with good precision from a work 

schedule survey. Usually such residential data is gathered on a county basis 

and can be validated from other sources such as the Journey-to-Work break-out 

of the U.S. Census of Population. However, the value of residential data 

in designing work schedule recommendations is limited as observed in the 

Manhattan program. 

One general finding has been that most people prefer to adopt 

earlier hours from all, residential areas, although a significant percentage 

who live close to their work location might be more amenable to later hours. 

These attitudes were expressed consistently in a number of attitude surveys 

conducted among private and public organizations. 
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Another factor to be aware of, especially in a large CBD, is the 

general affinity of people trying to work in the CBD as close to their resi

dential location as possible -- a kind of gravity model that applies to 

people and jobs. To put this another way, a person living north of a large 

CBD might tend to work in the northern part of that CBD. In the same sense, 

an employee would more likely to work near a major transportation facility 

or terminal serving his particular area. This phenomenon, of course, is not 

illogical and was found to a great degree in every section of Manhattan in 

which we have worked. For example, in the Lower Manhattan connnunity, a sig

nificantly greater affinity was found for residential locations in Brooklyn, 

Staten Island and New Jersey which are the more accessible. Similarly, 

Midtown Manhattan employees showed higher residential representation from 

locations closer to it. This relationship was true in localized situations, 

where much higher concentrations of New Jersey residents chose ~o work in 

the vicinity of the Port Authority Bus Terminal which primarily serves the 

New Jersey connnuter. 

To slllilffiarize the impact of residential location on designing work 

schedule recommendations, employees living in or very close to the CBD may 

be more prone to preferring (or at least accepting) slightly later work hours. 

Further, knowledge that the residential distribution of company employees in 

one portion of a large CBD may be statistically '~iased" towards closer 

residential areas may aid in setting priorities for working with such com

panies to relieve congestion at certain transportation facilities or terminals. 

h. Modal Use 

Determining modes of travel of employees is helpful in designing work 

schedule reconnnendations, although it may require data which is not readily 

available from most organizations without conducting a separate survey. 
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When it can be obtained, mode use of employees is useful in several 

situations. On a CBD-wide basis, it gives the relative percentages using 

different modes and systems, especially when the public transportation 

sectors seem best suited to congestion-relief by a Staggered Hours program. 

Mode use information obtained on a company basis can be helpful, especially 

if the overall program is directed at relieving modes which a significant 

number of its employees utilize. This is also a plus if improvements in 

punctuality result because of reduced delays on these modes. 

Do Staggered Work Hours schedules result in significant changes 

in modal use? Experience has shown no perceptible nor statistically 

significant changes in mode use due to revised work schedules. Further, 

there is little evidence correlating mode use and work schedule preference 

or any other factor related to Staggered Hours. One exception though is 

absolute availability of public transportation on various schedules, and 

this is discussed in the next section. 

i. Transportation Services Available 

Designers of Staggered Hours programs should be concerned with the 

availability of transportation services geared to serve revised work schedules. 

This concern is often overstated or overblown, however, and sometimes unnecessary 

service adjustments are made by transit operators regardless of participation 

in Staggered Hours. 

The philosophy followed in the Manhattan program was as follows: 

an assumption was made that adequate bus and rail transit service was available 

on individual systems to handle persons making relatively small adjustments, 

say a half hour, in their work schedules. (This is, in fact, the main reason 

why Staggered Hours programs are advanced: to spread the demand to adjacent 
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times in the peak hour when existing service now being provided is underutilized). 

Only when service was not available, such as on a specific express route, would 

~ priori consideration be necessary for adding or revising service patterns by 

the transit operators. 

In the cases of Manhattan and Newark, the amount of transit service 

offered on practically every route was such that basic transportation services 

did not have to be altered before the program began. In selling the program, 

however, we assured potential participants that our investigations showed 

adequate service was indeed available. Further, we have sought and received 

assurances or full cooperation from transit operators that they would attempt 

to the maximum extent possible to adjust their pattern of operations to conform 

to newly-adopted Staggered Hours schedules. To identify such transportation 

problem areas, we developed a special "complaint questionnaire" which we asked 

organizations to give to employees who reported difficulties after they had 

changed their hours. As a result, several hundred such questionnaires were 

received in the early stages of the program and more than a score of transpor

tion service adjustments were made by appropriate transportation operators. 

To put this into perspective, it should be noted that less than one per cent 

of the participants reported any problems at all with public transportation. 

In some cities it may be necessary prior to the outset of the 

program, however, to make revisions in certain transit services. In the 

Philadelphia program this was done, for example, and appropriate local analyses 

should be made on the,question of transit adequacy under revised work schedules. 

To summarize, the designer should not simply presume that wholesale 

revisions in transit services would be necessary for a Staggered Work Hours 

program to be successfully implemented. In fact, unless specific voids in 

services are identified, it is reco1ID.11ended that a ''wait and see" attitude 
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be taken regarding transportation service changes but that, when substantive 

complaints are solicited and received, there be a concerted and conscientious 

effort to solve such problems. The sponsors in this case should set themselves 

up as "ombudsmen" for the participants. 
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4. Modelling Alternative Staggered Work Hours Schedules 

The preceding sections have covered a number of important major 

design considerations for reconmending revised CBD work schedules, The 

following sections explain a computer modelling technique to quantify the 

impact of different Staggered Work Hours alternatives. 

a. Introduction 

There are a wide variety of options available in implementing 

a Staggered Hours program, including staggered earlier or later schedules, 

or a combination of both, as well as a Four-Day Week or Flexible Work Hours. 

Both the numbers and type of employees participating and the type of schedule 

changes will determine the effectiveness of the program in reducing congestion 

and delay. It is useful to be able to foresee expected results of alternate 

strategies so that a good program can be developed and its effectiveness can 

be predicted in advance. 

The task of evaluating and predicting the efficiency of different 

program designs would be relatively simple if all employees arrived at and 

departed from work at exactly the nominal starting and quitting times. As 

previously discussed this doesn't occur, and observations in New York City 

have also shown different employee types to have significantly different 

patterns of arrival and departure about their nominal time~ Exhibits V-4 

and V-5, for example, show these patterns for "executive employees" and 

"trade service workers" an:I it can be seen that the patterns for trade service 

employees are much more sharply peaked than for executives. 

1 
<Jbservations conducted by the Port Authority in various Manhattan 
buildings during 1965 in connection with t~e ''World Trade Center 
Elevat~r Study." Data from this study is used throughout this 
narrative, 
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Staggered Work Hour Study 
Exhibit V-5 

DISTRIBUTION OF P.M. DEPARTURES BY EMPLOYEE TYPE 
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The total arrival and departure patterns for a CBD will be a 

composite distribution determined by the nominal starting and quitting times, 

the numbers and types of employees and their characteristic patterns or 

distributions around the nominal working times. In effect, the composite 

pattern will be the weighted sum of the individual distributions each describ

ing the variations from the nominal times. The effect of Staggered Hours will 

be to shift the individual distributions of employees earlier or later, thereby 

reducing the level of peaking in the total arrival pattern. 

An analysis method has been developed for determining the effects 

of different Staggered Hours options on the total peaking. A computer program 

will be described to facilitate the analysis by relieving the computational 

burden and the use of the methodology will be illustrated through two examples: 

Staggered Hours for all of Midtown Manhattan, and for the Rockefeller Center 

area. In each case, the expected results of different work schedule options 

in reducing peaking will be obtained. Finally, methods of analyzing the 

expected impact of Flexible Work Hours or a Four-Day Week are also described 

and illustrated. This methodology and computer program can be used to evaluate 

Staggered Work Hours alternative• for any CBD. 

b. Method of Analysis 

The first step in the analysis is to determine the existing 

composite patterns of arrivals and departures. One must therefore fix both the 

number and type of employees with each nominal starting and quitting time and 

define the uaociated distribution types. The composite arrival and departure 

patterns can then be obtained by adding together (manually or using a computer 

program) the expected arrivals in each time period for all employees. This 

composite demand pattern will show the nature of the peaking problem and provide 

a measure of current demands. 
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The impact of any variation of Staggered Work Hours can then be 

evaluated by identifying the number and type of employees affected and shifting 

the appropriate distributions. When this is done, the expected composite demand 

patterns after a Staggered Hours program for the given strategy can be obtained 

and the predicted changes in demand pattern identified and quantified. The 

same procedure can be applied to each work schedule alternative that is being 

considered so that their relative effectiveness can be gauged. 

Data collected at numerous building locations in Manhattan indi

cated that a distribution around the nominal start or quit time over a 1\-hour 

period was appropriate. With a 9 AM starting time, for example, the total 

number of arrivals at a work location is approximately equal to the nominal 

working population at that location. In effect, visitors and "double counts" 

due to coffee or breakfast trips compensate for employees who do not report 

to work because of vacation, sickness, business trips or for other reasons. 

In the evening peak period, however, the number of employees leaving the same 

location is less than the nominal working population even if 2 or 2\-hour 

counts are taken. In our analyses we have used a 1\-hour period during 

which 70 percent of the nominal working population typically depart. This 

percentage is based on the empirical data collected at various buildings in 

New York City. 

Many tables and exhibits have been prepared to illustrate the 

following analyses. While a number of these are contained in this narrative, 

all of them may be found in the Appendix -- Volume IV of this Report. 

c. Midtown Manhattan Analysis -- Earlier Work Schedules 

Distributions of starting and quitting times obtained in the 1972 

Midtown Manhattan Work Schedule Survey provided the first step toward the 
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generation of ''before" Staggered Hours patterns of employee arrivals and 

departures. Distributions of starting and quitting times are moderately 

peaked with about 541. of employees nominally scheduled starting at 9 AM 

and 48% scheduled to depart at 5 PM. Seven different distributions of 

arrivals around nominal starting times and of departures around nominal 

quitting times were used. These distributions were based on data collected 

in New York on the following seven employee types: 1) Sales-Buyers, 2) Clerical, 

3) Administrative - Professional, 4) Executive, 5) Mixed Office Employees, 

6) Trade Services and 7) Financial. The empirical distributions of arrival 

and departure for these employee types about their nominal times are given 

in Tables V-1 and V-2. 



EMPLOYEE TYPE 

Sales/Buyers 

Clerical 

Administrative/ 
Professional 

Executive 

Mixed Office 

Trade Services 

Findncial 

STAGGERED WORK HOURS STUDY 

TABLE V-1 

A,M, ARRIVAL DISTRIBUTION BY EMPLOYEE TYPE 
(All figures in body of table are in percents) 

Minutes of Arrival with Reseect to Nominal Start Time 

Before Start Time After Start Time 
59 54 49 44 39 34 29 24 19 14 9 4 1 6 11 16 21 
to to to to to to to to to to to to to to to to to 
55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 

1 1 1 1 3 3 4 9 11 13 19 13 6 4 3 3 3 

0 0 0 1 3 5 5 5 7 11 11 19 11 11 .5 2 2 

0 0 0 1 2 3 4 5 7 9 11 12 14 11 8 5 4 

0 0 0 2 2 5 4 7 8 8 14 14 8 8 7 6 4 

1 1 2 3 3 4 3 6 7 10 13 13 13 9 4 4 3 

0 0 0 2 5 5 6 11 13 18 22 8 3 3 3 2 0 

0 0 1 1 2 1 2 4 7 10 9 11 10 15 8 5 6 

26 
to 
30 

2 

2 

3 

3 

2 

0 

8 

Source: Observations by The Port Authority in Manhattan during 1965 in connection with the "World 
Trade Center Elevator Study". 

I 

N 
0 
-.J 



~Ml'LOYEE TYPE 

Sales/Buyers 

Clerical 

Administrative/ 
Prnfessional 

Executive 

Mixed Office 

Trade Services 

Financial 

STAGGERED WORK HOURS STUDY 

TABLE V-2 

P1M1 DEPARTURE DISTRIBUTION BY EMPLOYEE TYPE 
(All figures in body of table are in percents) 

Minutes of Departure with Respect to Nominal Quit Time 

Before UeEarture Time After DeEarture Time 
29 24 19 14 9 4 1 6 11 16 over 
to to to to to to to to to to 20 
25 20 15 10 5 0 5 10 15 20 

0 0 0 0 29 36 12 11 4 5 3 

0 0 0 0 31 41 13 6 6 3 0 

0 1 2 5 25 34 17 8 8 0 0 

0 5 9 8 17 26 17 10 8 0 0 

1 5 5 5 9 40 15 8 11 0 0 

0 5 3 1 64 15 8 4 0 0 0 

0 2 4 6 19 44 12 6 5 2 0 

Source: Observations by The Port Authority in Manhattan during 1965 in connection with the 
''World Trade Center Elevator Study". 

N 
0 
00 
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Since the detailed data of the number of employees of each type 

were not available, it was asstm1ed that there were an equal number of employees 

in each of the seven categories defined. Exhibits V-6 and V-7 show the compo

site arrival and departure patterns based on the Midtown Manhattan Work Schedule 

Survey and with one-seventh (1/7) of the total employment assigned each of the 

seven arrival distributions. The composite estimated morning arrivals peak in 

the 8:45-to-8:59 AM period which represent 26% of the total morning peak 

arrivals (total peak period defined as 7:00 to 10:00 AM). In the evening, 

approximately 29% of the evening peak (3:30 to 6:30 PM) distributions would 

be expected to occur in the peak 15-minute period from 5:00-to-5:14 PM. 

These projected arrival and departure patterns were compared to 

morning and evening counts at four subway stations in Midtown Manhattan. 

Exhibits V-8 and V-9 show that there are a close correspondence between the 

calculated patterns and the actual subway counts. Although the subway counts 

are not quite as sharply peaked, this may be accounted for in differences in 

walking times from the subway to the actual work locations. The greatest 

discrepancy in the evening counts was at the 34th Street Station, which was 

probably related to the high proportion there of shoppers because of the 

station's proximity to major retail stores. 
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Employee attitude surveys in the New York area have repeatedly 

shown that the large majority of employees prefer work schedules that start 

and end earlier than the predominant 9-to-5 schedule. Therefore, the first 

alternative evaluated was the effect of a Staggered Hours program with only 

earlier starting and quitting times. The effects of various levels of partici

pation were evaluated by assuming that a total of 20%, 40% and 60% of employees 

presently on 9:00 starting times and on 5:00 p.m. quitting times would partici

pate in Staggered Hours. Exhibits V-10 and V-11 show the results of this 

analysis for the morning and afternoon peak periods, respectively, compared 

to the 1972 work schedules shown in the base runs. For each level of partici

pation, it was assumed that one-third of the participants would start and quit 

30, 45 and 60 minutes earlier than the peak 9:00 a.m. or 5:00 p.m. time. In 

other words, if a total of 20% participated in Staggered Hours, 6.7% would 

be assumed to shift by 30 minutes earlier, 6.7% by 45 minutes earlier and 6.7% 

by 60 minutes earlier. 

Significant reductions in the peaking observed in arrival and 

departure patterns could be expected if 40% shifted their work hours away from 

9 a.m.and Sp.m. For the morning peak period, the percentage arriving during the 

highest IS-minute interval would be reduced by one-quarter: from 26% to 19% 

(Exhibit V-10). Instead of a peaked arrival pattern during 8:45-to-8:59 a.m., 

there would be three consecutive IS-minute periods with an almost uniform 

arrival rate. The percentage leaving during the afternoon peak 15-minute 

period would be reduced even more dramatically from 29% to 20%, or by about one

third. Again the demand during three consecutive 15-minute periods in the 

afternoon peak would be almost uniform. 

It is interesting to note that if 60% of those working on 9 a.m. 

or 5 p.m. are shifted onto earlier schedules, the peak IS-minute intervals both 

in the morning and evening would be higher than if only 40% shifted. 
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Two additional analyses were carried out. In the first of these 

40% of the employees were shifted 15 minutes earlier. Exhibits V-12 and V-13 

show that this is not effective in reducing peak demand. In fact, the expected 

evening demand during the peak 15 minutes is actually increased. This pattern 

is contrasted in the Exhibits with the previous analysis of 40% shifting 30 

minutes (13.3%), 45 minutes (13.3%) and 60 minutes (13.3%). 

The last analysis assumes an equal number of employees on each 

starting time by fifteen-minute intervals between 8:00 and 9:30 a.m. represent

ing the "ultimate" in Staggered Work Hours. As might be expected, this yielded 

a share reduction in the peak intervals. 

Table V-3 gives a summary of the five evaluations with these 

earlier starting times. Two measures are included in the table to provide 

a quantitative assessment of the effectiveness of each alternative. The 

first is the expected percentage of employees arriving or leaving during the 

peak 15-minute period compared to the entire 90-minute peak period. The 

second is the expected percentage of employees arriving or leaving during the 

peak one-hour period compared to the entire 90-minute peak period. Together 

they provide a quantitative measure of the extent to which arrival and departure 

patterns have been "depeaked." 
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Table V-3 

EVALUATION OF STAGGERED WORK HOURS ALTERNATIVJ;BFOR MIDTCMN MANHATTAN 
Percent SWitching Schedules Percentage of 

Minutes Earlier Minutes Later AM Arrivals 
Peak Peak 

0 15 30 45 60 15 30 45 60 15 Min. Hour 

II 6.7 I 11 

25.7 74.4 

- - 6.7 6.7 21. 9 68.8 

- - 13.3 13.3 13.3 17.3 65.7 

- - 20 20 20 18.9 65.6 

- 40 - - - I 23.1 74. 7 

Uniform number of employees starting from 8:00 - 9:30 or 4:00 - 5:30 18.2 '65.6 

9Q-mi~~ Peak Period 
PM Departures 

Peak Peak 
15 Min. Hour 

28.8 79.5 

23.5 75.8 

19.9 71. 8 

20.5 70.0 

30.0 80.0 

17.8 69.8 

I 

N 
N 
0 

I 
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d. Later Work Schedules 

Although attitudinal surveys in New York indicate that later work 

schedules are not generally popular (discussed in Section VIII), they are 

attractive to a significant ntnnber of employees. Therefore, several alternative 

arrangements were analyzed for only later work schedules. (A combination of 

earlier and later schedules will be discussed next.) Five Staggered Hours 

alternatives of later schedules were tested similar in design to those previously 

tested for the earlier starting times. The most significant reduction in 

peaking occurs when an equal number of Staggered Hours participants are shifted 

30, 45 and 60 minutes later, A 15-minute shift to later times, however, proved 

ineffective. Another run showed, on the other hand, that a shift to a 

single time of 30 minutes later would be effective in reducing peaking, 

e. Combination of Earlier and Later Work Schedules 

The impact of a mix of earlier and later times on expected 

arrival and departure patterns were also evaluated assuming various levels of 

participation, When CBD starting times were staggered onto both earlier and 

later hours, the reduction in peaking was found to be directly related to the 

level of participation. This contrasts with the previous evaluation of only 

earlier times when peaking increased as participation rose from 40% to 60%. 
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f. Analysis of Staggered Work Hours Alternatives for Rockefeller Center 

Separate analyses were carried out for the Rockefeller Center area 

to show how impacts could be analyzed on sharply-peaked patterns of arrivals 

and departures. In that area, about 76% of all employees had a nominal time 

of 9 a.m. and 64% of them had a 5 p.m. quitting. 

As in the overall Midtown analysis, an equal distribution of each of 

the seven employee types were assumed in the absence of detailed data. Exhibits 

V-14 and V-15 show the projected arrival and departure patterns based on this 

1972 Rockefeller Center work schedule information. Comparing these to the 

patterns for Midtown shown in Exhibits V-6 and V-7, it is clear that 15-minute 

peaks are sharper in the Rockefeller Center area. 
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Table V-4 shows the results of the Rockefeller Center analyses 

with earlier starting and quitting times. Exhibits V-16 and V-17 show the 

effects of the level of participation in reducing peaking. It was found 

that the higher the level of participation the more significant the reduction 

in peaking. For example, with a total of 60% participating by shifting 30, 

45 and 60 minutes earlier, the morning and afternoon highest 15-minute 

percentages of the 90-minute peak period are reduced from 31% to 16%, and from 

37% to 18% respectively. Significant reductions in peaking are also projected 

with 40% participation. 

Evaluations with only later starting times revealed that any of 

several variations has about the same effect in reducing the highest 15-minute 

interval of arrivals and departures, but that later or mixed times are more 

effective in reducing the expected percentage for the total peak hour. When 

the effects of various levels of participation in Staggered Hours with both 

earlier and later starting times, the higher the level of participation, 

the more the peak hour demands are reduced. 
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Table V-4 

EVALUATION OF STAGGERED WORK HOURS ALTERNATIVF.S FOR ROCKEFELLER CENTER 
Percent Switching Schedules - Percentage of 90-min. Peak Period 

- -- - -----~ 

Percent Minutes Earlier Minutes Later AM Arrivals PM Deeartures 
Switching Peak Peak Peak Peak 

From 9:00 and 5:00 0 ..JL 30 _..il_ _&_Q_ ..JL ...lQ_ _..il_ _&_Q_ 15 Min. Hour 15 Min. Hour 

- 31.4 80.0 3 7 .4 87.6 

20 - - 6.7 6.7 6.7 21.6 71.0 30.3 77.6 

40 - - 13.3 13.3 13. 3 20.8 63.2 23.3 72.3 I 

N 
N 

60 - - 20 20 20 16.4 60.9 18.1 67 .6 "' 

40 - 40 - - - 26.9 79.2 35.7 86.8 

Uniform number of employees starting from 8:00 - 9:30 and 4:00 - 5:30 18.0 65.4 17.8 69.6 
I 
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g. Analysis of Flexible Work Hours 

The projection of results for Flexible Work Hours will be based on 

observations during an experiment with the concept at Port Authority of New 

York and New Jersey offices during 1974-1975. (For more information about 

this experiment, see section IV of this Final Report.) Prior to the experiment, 

Staggered Hours had been in effect with employees working mainly 8:45-to-4:45, 

8:30-to-4:30, 8:15-to-4:15 or 8:00-to-4:00 schedules. During the Flexible 

Hours experiment, employees were required to be at work during the designated 

"core hours" from 9:30 a.m. to 4:00 p.m. but they could begin work as early 

as 8:00 a.m. and quit work as late as 5:30 p.m. The basic requirement of the 

program was that employees had to work the required 36t hours each week (40 

hours minus 45 minutes lunch each day) and be at work during the core hours 

each day. 

Exhibits V-18 and V-19 show graphs of observed arrival and departure 

patterns for Port Authority employees participating in the Flexible Hours 

experiment compared to the projected Midtown Manhattan patterns under 1972 

work schedules. It can be seen that both the arrival and departure patterns 

with Flexible Hours are less-sharply peaked. In the morning the percentage of 

arrivals during the peak 15-minute period is 26% for Midtown compared to 19% 

under Flexible Hours. In the afternoon, the peak 15-minute period departures 

are 29% in Midtown compared to only 20% with Flexible Work Hours. 

Although individual employees on Flexible Hours chose to alter their 

work hours on particular days, the majority worked a standard 7t hour day 

and the variations from pre-Flexible Hours patterns of arrivals and departures 

largely cancelled out -- some arrived earlier, some later. The relative 

stability of the arrival and departure patterns may have been due to the 

I 
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fact that a variety of Staggered Hours schedules had already been implemented 

a few years earlier and most employees were satisfied with their pre-Flexible 

Hours schedule. The limited empirical evidence available indicates, therefore, 

that Flexible Hours may have a small effect on the overall patterns of arrivals 

and departures in companies where Staggered Hour schedules had been the 

previous norm. 

h. Analysis of the Four-Day Week 

An analysis was conducted to estimate the potential effects of 

wide acceptance of a Four-Day Week program on Midtown Manhattan arrival and 

departure patterns. It was assumed that 25% of the employees in Midtown 

would participate in the Four-Day Week and that their work schedules would 

be from 8:00 a.m. to 5:45 p.m. It was also assumed that half of those 

participating on the Four-Day Week would not work on Mondays and the other 

half would be off on Fridays. Exhibit V-20 shows the projected distribution 

of arrivals for employees in Midtown based on the 1972 work schedules versus 

the projected pattern with the assumed Four-Day Week participation. The 

percentage in the peak 15-minute interval on Tuesdays through Thursdays with 

the Four-Day Week ranges between 19% and 26%. On Monday and Friday when half 

of those workers on a Four-Day Week are assumed to be off, the peak 15-minute 

arrival percentage remains at 19%. 
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D. RECOMMENDATIONS 

Based upon the extensive experiences in the Manhattan program as 

well as knowledge of Staggered Hours efforts elsewhere, we would make the 

following reconmendations to aid in its design: 

1. In order to achieve a program which may be implementable, 

design procedures must reflect a thorough understanding of the available work 

schedule concepts, as well as the degree to which the business and public 

sectors can be expected to comply voluntarily. 

2. The technical design of Staggered Work Hours programs cannot 

be simply theoretical exercises. Nor can they simply be quantitative discussions 

or analyses of what might happen if certain conditions and participation could 

be achieved. Realistic, pragmatic design must be based upon what is achievable, 

coupled with quantitative evaluation to determine the more effective of the 

practical possibilities. 

3. Additional research is needed to more definitively determine 

the transportation impacts of Flexible Work Hours variations as the concept 

is increasingly embraced throughout the United States and the world. 

4. Further in-depth research should be done to analyze the relation

ship between nominal work schedules and actual arrival and departure patterns. 

While limited data was used herein, more precise surveys should be taken, 

perhaps during continuing origin and destination surveys, for example. 
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Staggered Work Hours Study 

VI. IMPLEMENTATION PROCEDURES 

The objective of this section is to present a framework for 

organizing and implementing a successful Staggered Work Hours Program. 

This area is most critical since failing to achieve enough 

participation in the program would render meaningless any theoretical 

benefits. 

B. WORK PERFORMED 

The project staff has organized and summarized in this section 

many of the implementation experiences gained in the ongoing Staggered 

Work Hours Programs in the Central Business Districts of Manhattan and Newark, 

New Jersey. An excellent perspective has been gained in working with 

numerous public and private organizations in developing strategies, 

promotions, selling tools, publicity and other such efforts in advancing 

the successful and still-growing programs. 
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C. ANALYSIS 

1. Introduction 

Implementing a voluntary Staggered Work Hours Program in a CBD 

can be very complex and, indeed, frustrating. Although the concept is 

generally popular, organizations invariably will tell the project sponsor 

one or more of the following: 

• 'It's okay for others to stagger their hours, but we can't because 

of the nature of our business." 

• "Our people already are on staggered hours, especially our 

management personnel." (Even though they 're not, in terms of the 

program's definition of participation.) 

• ''We would lose control of our employees." 

• ''We have to work the same hours as our clients." 

• "There would be serious connnunications problems both internally 

and externally." 

• ''There would be no connnuting services available on Staggered 

Hours schedules." 

• ''We think staggered hours is a great idea, but we can't make 

a change at this time -- please keep us informed." 

Thus, "selling" Staggered Work Hours can be a frustrating and 

demoralizing experience. Strong-willed, energetic project staff have wilted 

in the face of this resistance, received regularly from countless organizations. 
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But there's hope. After five years of promoting the Staggered 

Work Hours concept in Manhattan and Newark, and maintaining close contact 

with similar efforts in Toronto, Philadelphia and other cities, there is 

solid evidence that Staggered Hours can be effectively "sold" to CBD 

organizations as a popular and beneficial concept. This will only happen 

though by organizing a professional effort, buttressed by solid documentation, 

persistent follow-up, publicity and full-time staff support. This section 

will discuss the experiences of a variety of implementation techniques 

employed in the Manhattan and Newark programs which have convinced over 

400 organizations to voluntarily adopt Staggered Hours schedules. 

2. Organization of the Program 

If a Staggered Hours program is to be effective, it must be 

professionally organized with a full-time staff, adequate financial 

resources, a time duration of several years and have solid business backing 

in order to achieve substantive results. A glossy, superfically-appearing 

approach serves to "turn off" executives as eompanies will not be 

receptive to a "gimmick" program to change its work hours, an important 

aspect of daily business procedure. Too often, such is the case of a 

Staggered Hours effort by several sponsors in a shmrt-term flurry of 

activity characterized by much publicity and relatively little substance. 

The magnitude of staff, funding and duration for a Staggered 

Hours program will depend upon several factors including the absolute size 

af the Central Business District as well as the degree of transportation 

- on~estion. Adequate staff and material services should be available to 

support a ma1or 'direct selling" campaign which is usually the keystone of 

:ne promocionai erforr, 
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Although it is still difficult to approximate the cost of Staggered 

Hours effort, experience in the New York program suggests an annual funding 

of approximately $100,000 - $200,000. This could adequately finance a 

staff of two or three professionals, clerical support, materials and 

services, transportation surveys and promotional activities. This amount 

can vary considerably, of course, depending upon the scope of the effort 

as well as the amount of donated materials and services by sponsoring 

agencies. 

Project activities should also be expected to have a duration of 

at least one-to-two years in order to allow a realistic amount of time to 

achieve the goals of the program. This time is required to perform preliminary 

surveys and analyses,to develop and promote recommendations, to work with 

large numbers of organizations and then to evaluate the impact of the program. 

The Staggered Hours programs in Manhattan and Newark, and in 

others around the country, have been organized under a combined broad 

sponsorship of business, government and civic groups. In the New York 

area, program direction for the program is under The Port Authority of New 

York and New Jersey, which provides a Project Manager and other support 

staff and services. Many other public agencies, business groups and civic 

and trade organizations also contribute considerable assistance -- material, 

financial and moral -- in promoting various aspects of the program. 

3. "Selling" The Concept to Organizations 

It would be easier to "sell" Staggered Work Hours if it were 

a "thing" like an office machine, a desk or other such tangible item. 

Since it's a concept, even a popular one, staggered hours still represents 
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a change in established business procedures, and any such change is 

always seriously regarded. The following pages will discuss the strategy 

for an effective effort and specific procedures which have worked in 

convincing organizations to adopt Staggered Hours. Several case studies 

of such organizations will then be presented. However, we should be 

frank in noting that while the strategies discussed have been successful 

in many cases, many organizations still don't wish to participate for any 

number of reasons, 

a. Strategies and Procedures 

Experience suggests that the strategy of an effective Staggered 

Work Hours Program involves these major points: 

• Stress the benefits of participating to the organization -

Document what's in it for them: their people, operations, 

morale, punctuality, commuting, and, if possible, their 

productivity. The fact that the program has its basic impetus 

as a CBD transportation program should be only of background 

interest, for an appeal only to civic pride and responsibility 

will most likely be ineffective. 

• Get strong business sponsorship of the program - Private 

support is critical if private participation is desired. 

Business institutions must be in the forefront even if governmental 

agencies are doing the staff work in the background. In most cases 

it has to be recognized that the Mayor or other governmental 

leader does not engender the respect of business executives for 

changes of this type which affect their operations (except in the 

case or ¾n emergencvJ. 
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• Give priority to the largest organizations - Since about 

the same amount of staff time is taken in convincing firms 

employing 1,000 people and 100 people to try Staggered Hours, 

an efficient strategy has to stress targeting the bigger employers. 

• Direct personal selling should be the keystone of the 

promotion effort - While many types of promotional activities 

can be effective in catalyzing participation in Staggered Hours, 

the most effective approach centers around direct contact at 

meetings, on the phone. in personal correspondence -- all 

keying on treating organizations individually. 

• Be "business-like" and highly professional - You wouldn't 

think much of a company which sent you poorly-typed letters or 

cheap-looking materials. Therefore, to sell an organization on 

a concept like changing its work schedules, the project must pay 

special attention to presenting a ~uperior image in all it says 

and does. 

• The initial concact should be made at the top level of an 

organization - Whether initial contact is made by the sponsoring 

business leader or Mayor, there is no substitute for dealing with 

the "top and then down" in an organization. 

• Offer any and all assistance to companies and be prepared to 

back it up - Use project staff to make it as easy as possible for an 

organization to adjust its work hours, including conducting surveys 

of schedule preferences, transportation problems, writing office 

notices and press releases. 
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• Be ready to aid a participating company with transportation 

or other difficulties which may result - Most such problems are 

usually minor, and adjustments used in another company on Staggered 

Hours may be appropriate elsewhere. The worst publicity is a 

company reverting back to its original work schedule. 

• Document everything - Build up a reference library of 

surveys, analyses, brochures, and program materials which can be used 

repeatedly. 

The above have been the central strategies employed effectively 

in promoting Staggered Work Hours. Converting these strategies into a 

general procedure has been as follows: After influential sponsoring 

organizations have been secured, organizations in the CBD are surveyed 

to determine their employment levels and work scheduling practices. These 

schedules are then compared with CBD transportation patterns and, if highly 

correlated, broad recommendations for work schedule changes are developed. 

At this point, personalized requests are made to high-level 

executives of organizations which are concentrated on the predominant 

work schedules to consider Staggered Work Hours. If possible, a preference 

survey is conducted which invariably expresses an overwhelmingly favorable 

employee interest in Staggered Hours. Additional staff analyses of company 

operation may also be required. 

After the,work schedule change takes place, surveys study the 

actual effects on employee's attitudes, transportation and living habits. 

Management is also questioned with regard to business impact of the new 
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schedules, including changes in absenteeism, tardiness, productivity and 

internal and external communications. 

Concurrently, studies are made at various CBD transportation 

facilities after a sufficient number of employees have shifted their 

hours to determine whether congestion has been reduced. 

Much of the material developed with participants is used in personal 

solicitation with other firms that have not yet joined the program, and 

every effort is made to publicize and promote the program through circulating 

literature, newspaper articles and other media that will encourage further 

participation. 

b. Case Studies 

It is illustrative to briefly describe the case histories of 

a number of different Manhattan organizations which have recently adopted 

Staggered Work Hours. Additional information on any of the situations may 

be obtained from project staff. 

• Union Carbide - SWitched all 3,500 headquarters staff from 

9-to-5 onto 8:30-to-4:30 after a preference survey showed great 

favor for earlier hours. Post survey indicated about 85% liked 

earlier hours, and Management was very pleased with Staggered Hours. 

• Bristol Myers - Participation similar to Union Carbide, 

with a staff survey.showing 84% preferring earlier hours. 

The company switched to 8:30-to-4:30 some time after, Bristol-Myers 

adopted a "floating day," which allows staff to come in between 

8:00 and 9:00 AM each day, and leave the corresponding number 

of hours later. 
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• Westvaco - Management enthused about Staggered Hours and 

conducted a survey of staff showing 75% would like earlier hours. 

Shifted within one month onto 8:30-to-4:30 schedule, and the "after" 

survey showed a rise in popularity of Staggered Hours to 86% 

favorable. 

• New York Life Insurance - The firm was on 9:00-to-4:30 

hours, and it took a nmnber of analyses and surveys to convince 

them to try 8:30-to-4:00 schedule for most staff. The post survey 

sha.100 87% of employees liked the new schedule because of more 

free evening time and better commuting. They've enjoyed much 

publicity from their participation. 

• Sears, Roebuck - The nation's largest retailer shifted 

off the 9-to-5 onto "split" schedules of 8:30-to-4:30 and 8:45-to-4:45 

after a preference survey conducted by Port Authority staff. Much 

publicity was accorded their participation as nominally the "400th" 

firm to join the Manhattan program via a press release, 

• McGraw-Hill - This major publisher switched off 9-to-5 

only a few weeks after a breakfast meeting promotion. Most 

adopted 8:30-to-4:30, although some (about 257.) chose voluntarily 

to go to later 9:30-to-5:30 hours. 

• Montgomery Ward - Adopted "floating day" concept after 

moving off 9-to-5, similar to Bristol-Myers above. 

• Lever Brothers - After moving onto an 8:30-to-4:30 schedule, 

they shaved 15 minutes off their lunch period to go to a 4:15 PM quit time. 
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An effective promotional program is crucial if Staggered Work Hours 

is to be widely accepted on a voluntary basis. The direct selling efforts 

with organizations will be enhanced if employers and employees are aware of 

what Staggered Hours means, what benefits it would entail for them and how 

to do it. This educational process can be achieved through a wide variety 

of promotional activities. 

Such activities should appeal to all media and be a blend of "hard 

news" and publicity and, if necessary exposure isn't achieved with these, paid 

advertising. News material would involve project facts contained in press 

release, announcements of participating companies, milestones achieved and other 

project developments. Publicity can be a spin-off from this in performing 

media interviews or holding special events or ceremonies to attract free media 

coverage. There should be little need to resort to paid advertising in a 

Staggered Hours program unless an appeal to a specific group is necessary and 

neither attractive, nor complimintary space is offered. 

A wide variety of media should be utilized. These would include 

numerous written forms as well as print and electronic media. Professional 

assistance in developing an effective marketing program should be solicited 

from public relations firms, advertising agency or other similar resource. 

Finally -- and perhaps most important -- the "target audiences" 

for a Staggered Wdrk Hours program must be clearly identified for the promotional 

activities to reach them. Several such audiences include, 
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• corporate executive management, 

• middle management personnel with responsibility for administrative 

reconunendations, 

• employees to reach them and gain influential supporters, 

• members of the print and electronic media. 

Based upon extensive experiences in devising promotions to reach 

these audiences, the following are our key observations: 

Staggered Work Hours is an extremely attractive media topic -

Professionals have repeatedly underestimated the ability of Staggered Hours 

materials to achieve extensive publicity, even and especially in the absence 
.. -

of "hard news" developments. One reason for the subject's popularity 

is that it I s essentially a "people" project, unlike many other transportation 

programs, and therefore lends itself to feature-type coverage. Also, it's 

almost universally popular so people will enjoy talking about it publicly 

and government and business leaders will not hesitate to be in front of the 

publicity efforts. 

Develop an arsenal of ready-to-use project materials - This has aided 

tremendously in responding to requests from media or organizations interested 

in Staggered Hours. 

Keep the program regularly in the public eye - Don't let the effort 

appear to get "stale". No matter how effective (or not effective) the program 

has been up to a certain point, there is little substitute for a new firm 

shifting hours or a recent newspaper story covering the program to keep it 

fresh and lively. , 
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Solicit public service help from professional agencies to the 

maximum extent - All advertising and public relations firms do some public 

service work, and a Staggered Hours program can be a prime recipient of this 

valuable assistance. Costs for these services, if any, are usually reimbursable 

on an out-of-pocket expense basis. 

The following sections discuss a multitude of promotional activities 

conducted under the Staggered Hours programs in Manhattan and Newark. The 

discussion is stratified into areas of promotional materials, print media, 

electronic media and special promotional activities. Many project activities, 

of course, overlapped into several areas and few were intentionally limited 

to one media. Under the umbrella of a general promotional program, therefore, 

the project should be flexible and proficient in effectively working in 

all areas to try and reach the goal: informing and swaying the target audiences. 

b. Promotional materials 

An effective promotional campaign centers around a variety of 

materials used in day-to-day direct selling of Staggered Hours to organizations. 

These materials include specially-designed project letterhead and coordinated 

business cards, support literature, audio-visual exhibits and efficient files 

on company contact work. A selection of such materials are found on the 

following pages (Exhibits VI-1-12). 
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VI-1 Letterhead 1 business card & reply card 

r----W-o-ul_d_n_'t _vo_u_R_a_t_he_r_s_w_,t_c_h_. _· t_ha_n....,Fight? ~ 

Carl S. Selinger 
Manager 

') 
The Port Authority of New York and New Jersey 
One World Trade Center, 72E, New York, New York 10048 

(212) 466-8671 

-A .. 
Q! -J~:-

- ~ .. ' ·-\:' 

Civic • Trad■ Org■niz■tion■ 
Assoc1at1on For A Better New York 
Avenue of the Americas Assoc1at1on Inc 
New York Board of Trade 
Broadway Asscc1at1on 
Clean Air Week Committee 
East Side Association 
F,tth Avenue Assoc1dt1on 
14th Street Association 

\, ., 

' 't' 

Midtown Development Council 
Midtown Realty Owners Assoc1at1on 
New York Chamtler of Commerce 

,ma industry Inc 
t\Jew y\ irk Convern,on ana v,s,tr:,rs Bure.,~ • c 
Rec, Esldte Buc1r<i ul New rnrk ,nc 
Reg1ona1 P1.cir1 ;-15, .. J< di• 

Rockele11erCer11er ,,,, 
Thirty Fourth Street - M1dtowr: Assue, 1110n 1n, 
1/\Jest Srde Assoc ,at on ct Commerce- , • 

midtown Task Force 
on Staggered Wo,k Hou,s 
One World Trade Center-Suite 72E 
New York. New York 10048 
(212) 466-8692 

Anr!rev-. He1~kel1. Chairman 

Public Agencies 
Metroporrtan lransportat1on Authonty 
New York Crty C0rnmunity Planning Beard #4 
t\Jew York Crty Comrnun,ty Pi,mnrng Beard #5 
\aew Yor• Crry CornmLlnrtv Planr·,nq Beard N6 
~t:'W Yor'- "":1t', 0ff1("..:i ()~ H-e Mr~vor 
'• : •,Jr~ , ''\,. -Jrt •' '°V11d!ovv• 

' • ~no ..Jevt. 1JOmt-11 t 
r\Jew '(ork (>t\ Piar- :'ling l~l)rrn' -~s1on 
!\Jew '!'1 ,,:.. t~ 1~ Trci' ._,L)Ortat 1t,r A. ... :w •~1-:,tr;::i_t:or 

.,../l9 p, 1,-, .l. ,I• r••~ I • ~~.,I/'. \'1 )r,., lr ,, i '\jp'w"-' -'hf?'. 
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STAGGERED WORK HOURS 

SOLICITATION SHEET 

COMPANY: ________________ _ 

ZIP 

CONTACT: ________________ _ 

TITLE: 

TEL .NO:_(...._ __ ).__ ____________ _ 

BUSINESS: ________________ _ 

DESCRIPTION 

INITIAL CONTACT 

RECORD OF CONTACTS 

FOLLOWP CONTACT _______ _ 

ACTION DATA 

SHIFT ONTO 
STAGGFllED HOURS ? 

NO. EMPLOYE~ 

TRANS. SURVEY? 
(COMPLAINTS) 

CONDUCT ATTITUDE 
SURVEY? 

StatI R"presencac1ve 

EMPLOYEE INFORMATION 

NO. OF EMPLOYEES: ________ _ 

PRESENT WORK HOURS 

EMPLOYEES WORK SCHEDULE 

____ to ____ _ 

___ _i.o, ____ _ 

____ to, ____ _ 

-----tO-----
_ ____ t.u.... ___ _ 

_____ to ____ _ 

COMMENTS 



'✓ l 3 i:- ··,1, t er 

Wouldn't You 
Rather Switch 
•• .:Than Fight? 

Start earlier, start later, but leave the 
9 to5 crowd. Join us in the 

Staggered Work Hours Project 
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VI-4 Professional Artwork 



VI-5 Free-standing exhibit 
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VI-6 Excerpt from "Staggered Work Hours in Manhattan" brochure 

"STAGGERED WORK HOURS IN MANHATTAN" Page 1 

An Old Problem In Manhattan. the nation's most 
crowded and productive central business district, some 
2,000,000 people come to work every day from New York City's 
five boroughs and the hundreds of communities in the sur
rounding Metropolitan area of three States- New York, New 
Jersey, and Connecticut. 

Most of these people work on a 9 to 5 schedule. Why? 
Largely because it's always been done that way Just traditional. 
The result is brutal congestion twice a day on the transportation 
facilities. The subways, highways, railroads. buses, ferries and 
every other mode of getting to and from work are overtaxed 
within the narrow time bands of morning and evening rush 
hours. At other times of day, even as little as 30 minutes outside 
these peak hours, the facilities are much less heavily traveled. 

Every one of these travelers knows the discomfort and irri
tation in such human concentration. Time is wasted; most of the 
transit delays occur in the peak periods. Workers arrive late at 
their offices, people's spirits sag, efficiency is impaired. 

There must be a better way of coping with such a costly 
and vexatious problem. And there is! 



VI-7 "Hour Power" Newsletter. 
Report on the Manhattan Staggered Work Hours Program 

(April, 1974) 

WELCOME 
Welcome to the first issue of HOUR POWER. This news
letter Is designed to keep you advised on the latest de
velopments in the Staggered Work Hours Program, 
(SWHP) With enough people like yourself involved in 

staggered hours, the Manhattan transportation crush 
can be reduced by shifting work schedules away from 
the traditional 9 to 5. On a regular basis, you will be kept 

up-to-date on new developments In SWHP: the benefits 
of staggering work schedules: other schedule practices 
such as the 4-day week and gleItze1t or gliding work 
hours, announcements of new adherents to the 
Program: promotional act1vItIes. testimonials, survey re
sults. reports of actIvItIes from other cities and general 
interest transportation information 

The Staggered Work Hours Program 
April. 197 4 marks the fourth year of the Staggered Work 
Hours Program in Manhattan The Program was intro
duced in the Downtown area on April 1 , 1970, and has 
since been extended to Midtown Manhattan Downtown 
was considered to be a good area for the initial phase 
due to its compactness, and tightly knit community of 
business and government functions, and the extreme 
congestion problems on all transportation systems. Co
sponsors there have been the Downtown-Lower Man
hattan Association and The Port Authority of New York 
and New Jersey. 

Response to the Program was immediate and large. 
Presently, of some 450,000 + working population in 
lower Manhattan, approximately 110,000 now stagger 
their working hours The definition of staggered work 
hours is a work schedule at least one-half hour earlier or 
laterthan9:00A.M and5:00P.M. 

The net effect In downtown Manhattan, with over one
quarter of the population participating in Staggered 
Hours. has produced a decline of 26% in congestion of 
the three busiest subway stations there and a 25% re-

duction in peaking at the PATH World Trade Center Ter
minal R1dersh1p In the earlier part of the peak periods, 
where more comfortable travelling and an equal amount 
of trains Is available, has correspondingly risen. 

The natural extension of the program to Midtown be
gan In the Fall of 1972. The Midtown Task Force on 
Staggered Work Hours was created to co-sponsor, along 
with the Port Authority, the Midtown phase, and is com
prised of 26 cIvIc and trade assocIatIons and public 
agencies The Task Force Is presently led by Andrew 
Heiskell, Chairman of Time Incorporated 

The Midtown problem of transportation congestion Is 
s1m1lar In nature to Downtown but. exists on a much 
larger scale. Over one and a half million people work in 
Midtown, and almost all subway, rail and bus lines con
verge on the area 

The success in Midtown has been growing, as some 
, 20,000 are now enjoying the benefits of Staggered 
Work Hours Some reduction in transit peaking has al
ready occurred. but there will have to be many more 
Midtown adherents to SWH before we can say the job is 
done. 

3ranc ::-entral Terminal Concourse left) 11gnt traffic at 8 05 a m snowing people 0" their wa~ •oar a ir a ,,, star•· .,,e •1gn•• ex•reme 
:onges11on at 8 3C a 'Y1 for tnose ,.. star• at 9 'JO a "" 
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Why Stagger Work Hours? 
To the 2.000,000 people who must comrnute to work in 
Midtown and Downtown Manhattan - the Journey to and 
from the I0b 1s often not a very upl1ft1ng experience 
Trains and buses are often crowded and thus uncomfor
table and sometimes delayed Station platforms and 
stairways are congested Elevator lobbies are Jammed 
Why 1s 1t 11~e this? To be sure. addIt1onal underground 
and surface transportat,on fac1l1t1es would help to relieve 
the s1tuat1on - and these are now being built - but this 
1s not the only solution and certainly not an 1mmed1ate 
one 

What we need 1s a basic change 1n work habits 
habits which, over the years. have become almost holy 
The 9-to-5 syndrome Is basically responsible for many of 
our commuter ills today Blll1ons of dollars have been 

spent on equipment and services to provide transporta
tlOn largely for only two hours a day. Wouldn't it be bet
ter to simply spread out peak demand periods, thus mak
ing commutation much more comfortable, reliable and 
eff1c1ent? This Is what SWH is all about I A simple solu
tion on the face of It, but habits are difficult to change. 

It's possible however, as the SWHP has been suc
cessful in switching over 10% of Manhattan's work force 
to hours away from 9-to-5. 230,000 have done it and 
have liked it immensely. 

Our aim Is to convince as many companies to adopt 
earlier or later hours as It takes to flatten our peak de
mand We are not sure yet how much switching will be 
required to fulfill this goal, but 11 will take a lot more than 
we now have in the Staggered Work Hours Program. 

Midtown Suffering Under 9 to 5 
The Midtown Work Schedule Survey, conducted during 
1972, indicates a very neavy concentration of 9 00 A M 
starting and 5 00 P M quitting times among the respond
ing firms There Is no question that this concentrated 
schedule 1s a ma1or cause of the severe transportation 
congestion and discomfort to travelers during these time 
periods 

The Midtown Work Schedule Survey, s1m1lar In form 
and results to one Downtown several years ago, was 
sent to all member firms of the business. cIvIc and trade 
assocIat1ons 1n the Midtown Task Force on Staggered 
Work Hours Of the 2,800 questIonna1res sent out, 1,450 
were returned, representing about 300,000 Midtown 
employees, or 20% of the 1 5 m1ll1on working In the 
area The principle results were as follows 

,;ndrew f-'e,skell Chairr,,ar of T,me Incorporated IS the Chairman of 
·ne M1atowr T;ask i=orce 0n S1aggerea Wors '1Ours 

• 54% of Midtown employees begin at 9:00 A.M. 
and 48% quit work at 5.00 P M Only 15% were 
scheduled to work on 8 30-4:30 schedules, which 
was the next highest preferred 

• 70% of the Midtown employees live within the 
boundaries of New York City. 

• Public Transportation Is the principal mode of 
travel for over 90% of the employees. 

Analysis of the survey responses indicates an urgent 
need for an effective staggered work hours program, 
partIc1pated in fully by both the public and private sec
tors, to achieve a reduction In travelling congestion and 
thus gIvIng everyone who works in Manhattan a more 
comfortable journey to and from work. 

Staggered 
Work Hours 
Receives Federal Grant 
The Federal Department of Transportation has awarded_ 
the Staggered Work Hours Program a $200,000 Techni
cal Study Grant to investigate and advance the concept 
In Manhattan. The grant was awarded to the Port Author
ity through the Tri-State Regional Planning Commission, 
the agency which administers federal study funds in this 
area 

What will be done under the grant? A number of pio
neering areas will be fully documented as the Manhattan 
Staggered Hours effort leads the way In the nation in this 
endeavor Study areas will include the determination of 
optimum work schedules to reduce transportation con
gestion, personal and business benefits in adopting 
Staggered Hours, operating improvements with reduced 
peaking, and attitudinal implications 

The award of Federal funds is a boost to the Staggered 
Work Hours Program, both In terms of financial support 
for expanding our efforts as well as the recognition of the 
Manhattan program as a leader In pioneering this 
::oncept 
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Guest Speakers on Staggered Work Hours 
and Energy 
Suffering through the energy crisis? Many of us are but 
staggered work hours can help and 11 involves no suffer
ing at all WOR-TV very aptly put 1t In a series of editor
ials In February· 

"Speaking of tips for saving energy during the fuel cri
sis. how about Staggered Work Hours? . . We see SWH 
as a method of conserving energy It makes public 
transportation more attractive . . encouraging people 
to shift to more travel by rail or bus 

While many energy conservation measures simply 
result In belt-tightening, SWH have been found to be 
extremely benef1c1al . . workers like it, commuting has 
improved, punctuality has improved. . no loss in effi
ciency or productivity.'' 

President Nixon in his Energy Message of November 
8th said, "I am recommending that other communities 
follow this example. And also seek ways to stagger work
ing hours, to encourage greater use of mass transit and 
car pools.·· 

SWH in the Public Eye 
By the time you read this, you will have seen car cards 
and posters in the subways, commuter railroads and 
transportation terminals procla1m1ng "Stagger Our Work 
Hours Before They Stagger Us". These amusing but 
serious displays are designed to highlight the need for 
Staggered Work Hours to the Manhattan business com
munity. The more people are aware of the benefits of 
switching off 9-to-5, the more people will adopt Staggered 
Work hours. 

Staggered Work Hours Program 
Port Authority of New York and New Jersey 
One World Trade Center - Suite 72E 
New York, New York 10048 

Gentlemen. 

I am interested in the Staggered Work Hours Program 
and how it can benefit my organization 

~ Please send me further information 

'--' Please have your representative contact me 

Name ___________________ _ 

Organ1zat1on 

.l,aoress ______ _l.!Q__ _. -

.,.e1ephone . __ L .. __ . __ 
Jr ,: yo._, wIsr 01ease call 12' 21 '166-8692 'or faster 
serv:ce 

WINS Radio also broaacast t11eIr editorial &s follows In 
part "One obvious answer to current gasoline shortages 
Is to increase use ot mass transit facIl1t1es But In the 
New York area subways buses and trains are often 
loaded until the door Jams during the peak commuter 
hours which l1ardly makes for a comfortable ride On the 
other hand, these same fac1l1t1es are often badly under
utIlIzed at other hours of the day when service must be 
maintained for those who do require public transporta
tion There Is one way that passenger loads could be 
more evenly d1str1buted and public transportation made 
more comfortable and thus more altractIve to people 
who now drive to work, and that would be for more firms. 
particularly those in midtown Manhattan, to stagger their 
work hours We hope more firms will Join the Stag-
gered Work Hours Program soon as a part of much 
needed local efforts to conserve fuel and improve public 
transportation 

ey stagger us. 

Llkl'IOCOl'T'tnUlit!Olffl 
~a~"" 1n comtolf' 

:i~~~ .. :~ ~ ~ttnw? 

~w~:ig~•~,~o~ Houn. 
Tllcn 5f)«llr: to yOA.11 bola. 

Staggered Work Hours Car Card (above) and Poster (below) which are 
now appearing in the New York area transit systems. 
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New Hours For New York Life 
An "overwhelming positive response" from 87% of em
ployees to the new 8·30 a.m. to 4 00 pm Staggered 
Work Hours schedule has been recorded by the New 
York Life Insurance Company. This new schedule is the 
result of New York Life's 30-minute shift from their old 
9-00 a m to 4 30 p.m. times 

The new office hours were initiated after a two-month 
experiment last fall in an effort to ease rush-hour trans
portation problems and get people home earlier each 
day New York Life employees on the new schedule 
were surveyed to determine the effects of the new hours 
and 87% favored the new hours for some of the follow
ing reasons: 

Who's Who in Staggered Work Hours 

Here are only some of the more 
than 400 Manhattan firms who 
have 1omed the ranks of 
Staggered Work Hours. 
Congratulations to you all 

Allied Chemical 
Amer Fed for the Blind 
Americana 
American A1rl1nes 
American Express 
Arthur Young 
Atlantic Container Line 
Blue Shield 
Bowery Savings Bank 
Breakstone Suger Creek 
Bristol-Myers 
Canada Dry 
CBS 
Charles Pitzer 
Chase Manhattan Bank 
Chemical Bank 

C I T F1nanc1al 
Cities Service 
Colgate-Palmolive 
Conde Nast 
Con Edison 
Continental Can 
Continental Insurance 
Dayton. Price & Company 
Dow Chemical 
Doyle Dane Bernbach 
Eastman Kodak 
Equitable Life Assurance 
Exxon 
Federal Reserve Bank 
First National City Bank 
General Motors 
J Gerber & Company 
Girl Scouts of America 
Harper& Row 
Hawthorn Books 
Hearst Magazine 
Hiram Walker 
Home Insurance 

/ 

1. Better Transportation - The subways, buses 
and trains are less crowded and travel time is 
reduced 

2. More Leisure Time - There is more usable time 
available in the evenings to be with the family, 
shop, or do other things. 

3. Productivity - Many felt the early hours were 
more productive, since less interruptions were 
encountered at the day's start. 

These favorable results with the new 8:30 a.m. to 
4.00 p m hours enabled New York Life to decide that 
the schedule will be "continued indefinitely". 

Indian Head Mills 
Insurance Advisory Board 
International Nickel 
Irving Trust 
ITT World Communication 
Johns-Manville 
Kayser-Roth Intl 
KLM Royal Dutch Airlines 
Kennecott Copper 
Lever Brothers 
Lincoln Center 
David L1nzer & Son 
Manhattan Life Insurance 
Manufacturers Hanover Trust 
McGraw-Hill 
Metropolitan Life 
Monsanto 
Montgomery Ward 
Morgan Guaranty Trust 
Mutual Lile Insurance 
N Y Life Insurance 
N Y Telephone 
Otis Elevator 

Phillip Moms 
Random House 
RCA Global Communications 
Royal Globe Insurance 
St. Joe's Mineral 
Seagram 
Sears Roebuck 
Springs Mills 
Standard Brands 
Sterling Drug 
Texaco 
Time Inc. 
Travelers Insurance 
TWA 
Union Carbide 
United States Trust 
Walter Reade 
Warner Communications 
Western Electric 
Westvaco 
Young & Rubicam 
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Objective: 

Statua: 

Sponaorahip: 

Participanta: 

Number of Participant•: 

Effect• on 
Tranaportation: 

laployee §eaponae: 

Effects on Firm 
Operations; 

Tranaporta t ion 
Operator Cooperation: 

For More 
Information: 
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MANHATTAN STAGGERED WORK HOURS PROC2AM 

To relieve severe transportation congestion in Manhattan 
during the peak hours by persuading business and govern-
ment to switch away from the predominant 9-to-5 work schedule. 

Begun Aprill, 1970, and continuing to gain participants. 

eDowntown - The Downtown-Lower Manhattan Aaaociation and 
The Port Authority of New York and New Jeraey. 

•Midtown - The Midtown Task Force on Staggered Work Hours, 
comprised of 26 civic and trade association and public 
agencies. 

Over 400 private firms and government agenciea, including 
the major banks, insurance companiea, inveatment firma, 
corporate headquarters offices, and the City and State 
of Nev York and Federal offices in Manhattan. 

•Downtown - Over 100,000 men and women adopting Staggered 
Roura, mainly an 8:30 A.M. to 4:30 P.H. schedule. 

•Midtown - About 45,000 people switching off 9•to•5 since 
fall, 1972, joining some 80,000 who were already on 
Staggered Hours schedules. 

Staggered Work Hours has reduced peaking in the three 
busiest Downtown Manhattan subway stations by 26% in peak 
ten 111inutes. Ctitical peaking at PAffl 1s World Trade 
Center Terminal relieved about 251. in peak 15 minutes 
between 5:00 and 5:15; traffic increaaed in more lightly
traveled 4:30-4:45 period by sn. Elevator operations 
improved in buildings where Staggered Roura are in effect. 

Attitude surveys indicate that around 851. of the men and 
women sampled had a favorable overall reaction to Staggered 
Work Hours. About half say their trip• to and from work 
were improved under the new schedules. 

About 221. of participants report increased effectivene•• 
at work while only 41. report a decreaae. Superviaora generally 
report an increase in punctuality. A major bank hae aaid 
it all: "The Staggered Hours Program has proven to be a 
succese." 

All transit system and conmuter rail operator• are actively 
supporting the project. Service or schedule improvement• 
have been made by the NYC Tranait Authority, PAffl, the 
Erie-Lackawanna, Jersey Central and Penn Central Railroada, 
and Transport of New Jersey. 

Mr. Carl S. Selinger, Project Manager 
Staggered Work Hours Program 
'ftle Port Authority of New York and New Jeraey 
One World Trade Center - Room 72! 
New York, New York 10048 

(212) 466-8671 



VI-9 Cover sheet of "Summer Hours Kit" 

- 258 -

summer 
Qurs 
I 

Enclosed are materials which will help your organization try 
Staggered Work Hours during a surmner experiment. 

Many of the more than 400 Manhattan firms which have adopted 
Staggered Hours switched onto 8:30-4:30 or other staggered schedules 
initially for the stnnmer, and have remained on them permanently because 
of the no-cost benefits. They found: 

• universal popularity 
• improved punctuality 
• better conmuting 
• increased productivity 
• faster elevator service 

Report on the Manhattan Staggered Work Hours Program 
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participating ccmpany. 

OFFICE MEMORANDUM 

To _ _.A=L=L..____..H=O=ME=-O=FF::....::....:,I....,C=E...__.,,EMP=LO=iYE=Ee:S~ 

FftoM __ ~J-. ._______B ...... u=r=-=k ..... am=----=F~e=r=-=r=-=i=s'------
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□An: September 25 , .19 7 3 

sueJEcT __ O.c:...=f=-fi=c-"--e~H=o::...;u=r~sc...._ 

The responses to the recent office hours survey were 
overwhelmingly in favor of continuing the new 8:30 a.m. to 
4:00 p.m. working hours. Better transportation and the 
increased leisure time in the evening were the main reasons 
given by employees who prefer the new schedule. 

In addition to the favorable employee reaction to the 
new work schedule, it is gratifying to be able to report 
that service and productivity have been very adequately 
maintained during the two month experimental period. 

Accordingly, the 8:30 a.m. to 4:00 p.m. schedule will 
be placed on a permanent basis, with the understanding that 
all departments will continue to provide adequate staff and 
service between 4:00 p.m. and 4:30 p.m. (especially with re
spect to policyowners, agents and field offices). Those 
employees who prefer the 9:00 a.m. to 4:30 p.m. schedule 
should be used to provide such service, and every effort will 
be made to accommodate individual preferences. All executive 
officers and certain related staff personnel will be expected 
to remain until 4:30 p.m. 

Thank you for your interest and cooperation in complet
ing the questionnaire. We are happy that this experiment 
with our office hours has been received so well by so many 
employees. 

Vice President in charge 
of Personnel 
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VI-11 "Communications with Westerly 
Time Zones" 

Coo«JNICATICNS WITH WESTERLY TIME ZCNES 

Firms which communicate regularly with westerly time zones 
often express concern about keeping in touch when considering earlier 
Staggered Work Hours schedules. 

We have therefore canvassed several major New York corporations 
which have successfully shifted to Staggered Hours, and none has found 
this situation to be a serious problem. There are several reasons 
for this, which are included among the conunents belOW', with the major 
reason simply that the new work hours required only a very small 
adjustment in coumunications habits. 

CClffINENTAL CAN: 

WESTVACO: 

''None of the reactions have been derogatory. As a matter 
of fact, with only a half hour difference in our closing 
time, no one seems to feel the experience has been the 
least bit difficult. We are, therefore, inclined to agree 
with the observation that the concern of local businessmen 
about new hours is really unsubstantiated, or, that the 
problem, if any, relates wholly to a matter of planning 
properly for the placement of calls to locations within 
westerly time zones." 

Ms. Cynthia Darrah 
Personnel Manager 
CCJITINENTAL CAN 

"Concerning the effect of our change in work hours to 
8:3O-to-4:3O on cODDDUnications with West Coast facilities, 
I can report no adverse effect. I think the Staggered Work 
Hours Program put it well when you stated a few years ago 
that the biggest barrier to any change is psychological. 
Once we got over this and made the change, we proceeded in 
typical 'free enterprise fashion' and adjusted without 
losing efficiencies. If we were confronted with a situation 
where business must be handled after 4:30 P.M., manpower 
schedules could be arranged for a few people to accou:anodate 
the situation. We did not allOW' a few isolated instances 
to hold up the complete program.'' 

Mr. Robert MacKenzie 
Manager of Employment and 

Personnel Services 
WESTVACO 
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Report on the Manhattan Staggered Work Hours Program 

STAGGERED WORK HOURS ATTRACTS JOB TALENT 

Staggered Work Hours is catching on. In fact, take a look below at some 
recent classified newspaper ads and note how many employers are highlighting 
this no-cost but very popular employee benefit with Staggered Hours. Benefits 
like increased employee morale, and better punctuality and improved conmruting. 
Its worked for them it will work for you. If you would like more information 
on Staggered Work Hours, call 466-8692. Or write: 

Brendan O'Malley, Project Manager 
Staggered Work Hours Program 
One World Trade Center, Room 72E 
New York, New York 10048 



- 262 -

c. Print media 

Gaining publicity in the print media is most valuable and usable for 

a long duration: Reprints of magazine articles, newspaper clippings and other 

written materials seem to have more credibility and authenticity, and can 

be targeted to appropriate audiences more closely than a TV or radio program. 

In addition to general newspaper coverage, publicity can be solicited 

in trade publications, local area newspapers, professional personnel management 

journals, business magazines and other print media. These reach selected and 

definable audiences. Two of many items which have appeared in the print 

media related to the Manhattan program are shown on the following pages 

(Exhibits VI-13 & 14). 

d. Electronic media 

Radio and television are certainly the most dynamic mediums for 

publicizing a Staggered Work Hours effort. However, it should be frankly 

understood that these media are unpredictable in their type of coverage and 

harder to appeal to a desired audience. Publicity on radio and TV is certainly 

valuable on balance, and efforts to secure air time on news and public affairs 

programming should be a part of overall promotional activities. 

Several ways of appealing to electronic media include 1) conducting 

press events with special attention to having "something to see" for the 

television eye (like holding the event at an unusual location, demonstrating 

something unique or having VIPs in attendance), 2) soliciting appearances 

on regularly-scheduled news or public affairs programs and 3) producing a 

Public Service Announcement for free airing on radio or TV. Several of these 

are covered later in this section in discussing special promotional activities 

the project has conducted. Two are discussed below involving company testimonials 

broadcast on radio and the production and airing of a television announcement. 
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THE NEW YORK TIMES, MO!jDAY, APRIL 29, 1974 

Staggered Working Hours Gain Acceptance 
By MICHAEL STERN 

To have a better working day, start 
it a half hour earlier or later than every
one else. 

That simple Idea is one whose time 
has come in New York, and is coming 
along elsewhere. 

From a slow, experimental start four 
years ago this month, it has gained in 
acceptance until now more than 200,000 
people employed in Manhattan have 
switched to staggered work hours that 
permit them to travel to and from their 
jobs at off-peak hours. 

Last week, Sears, Roebuck and Co, 
became the 400th Manhattan concern 
to sign up for the program, a total that 
was swelled last year by such major 
employers as Exxon, Seagrams, Con
tinental can, Trans World Airlines and 
WestvaCQ. 

New Campaign In May 
Early in May, the Midtown Task Force 

on Staggered Work Hours, a group of 
26 trade associations and public agencies 
working under the chairmanship of An
drew Heiskell. chairman of Time, Inc., 
will launch a new campaign to sign up 
man;y: more big companiea. 

In Newark the Port Authority of New 
York and Ne:.V Jersey, which introduced 
the idea here and has been its prime 
mover, ls helping the Chamber of COfI!• 
merce with a stuay to determine 1f 
staggered bours would ease that city's 
traffic problems. 

And in Wa1hingt9n, Atlanta, Philadel
phia, Ontario and elsewhere, staggering 
ia being tried with varying degrees of 
success and cooperation. 

Here in New York it l1 bringing tan
gible benefits - and some problems -
to the people wllose companies agreed 
to switch out of 'the standard 9 A.M. to 
5 P.M. work' pattern that pµts beyond
capacity strains .-on sub•.,, bus and 
commuter lines. 

At the New York·Life Insurance Com
pany, Mary Turley said: "I love iL I 
wouldn't want to go back to the old 
way. I _get:home to the Bronx when it 
is still' light, and I feel a lot safer walk
lq the 1tteets." 

Joyce O'Connor said she likes the 
system because "It gets me a seat three 
times out· of five on the F train I ride 
home to Brooklyn." 

Victoria Mitzel said: "Starting home 
eadier, my ride to Glendale, Queens, is 
10 tQ 15 minutes shorter, and it gets me 
home while the stores are still open so 
I can do some shopping. It really ls the 
better way." 

A Ringing Suceea 
All three women work in New York 

Life's payrqll department, but satisfac
tion with the program is company-\Yide, 
according to Gerard McCaffrey, asslst
ant vice president for personnel. A sur
vey done two months after the com
pany's working day was moved back a 
half hour to 8:30 A.M. last August 
showed that 87 per cent of the employes 
like ~e earlier time and want to con
tinue 1t. 

---- · "'l1le program works for us very the already strained ,ubwar 
1'1ell," Mr. McCaffrl!y said. "We plan to Imes that serve thP area. 
110 on with it." But he agreed that the!?. "With the high Lap1tal cos, 
was a minority of employes who had of adding new transit ca-
problems with it. parny," Mr. O'Malley said, 

The survey turned up one New Jersey "1t was easy to see that the 
man who could not get an earlier train more mtelhgent tbmg to do 
home and was forced to wait around was to try to alter demand 
a half hour every afternoon to get his rather than trying to con-
regular train. A young mother com- stantly rise to it." 
plained that the new hours upset day After trying staggered 
care arrangements she had made for hours. with its own people 
her three children. Another employe and fmdmg that they hked 
said he was forced out of his car pool. it, the Port Authonty asked 

In most cases, Mr. Mccaffrey said, the Downtown _Lower Man-
the company was able to leave people hattan Assoc!at1on to spon-
who had problems on their old work- sor a campaign to get the 

banks, brokerage firms, m-
Continued on Page 55, Column 1 surance and shipping com

ing schedule. They provide 
coverage in offices that must 
stay open late to serve the 
company's West Coast and 
Hawaiian branches. In all, 
3,500 of the 4,700 people 
working in the company's 
two buildings on lower Mad
ison Avenue work an 8 30-
to-4 day. The others contin
ue the old 9-to--4:30 day. 

The high approval rate-
87 per cent-at New York 
Life is consistent with an 
average rate of 85 per cent 
among all companies tl)at 

· have switched, according to 
Brendan O'Malley, the Port 
Authonty manager who is in 
charge of the program. "If 
we were to go back later 
with other surveys," he said, 
"we might find the rate even 
higher because we've been 
able to eliminate some of 
the problems." 

Transit Aid Cited 
Mr. O'Malley and his aide, 

Carl Selinger, have used the 
survey findings to convince 
the Transit Authority and 
the operators of the major 
commuter lines to add trains, 
to change schedules, and to 
modify service patterns to 
suit the needs of people who 
have switched out of peak
hours travel. 

"We can't solve all the 
problems," Mr. O'Malley 
said, "but transport officials 
have- shown a real willing
neu1 to respond to the needs 
of people who change their 
workini: hours." 

The staggered-hours proaram WU fiegun in- 1970 
when It became apparent 
that the office building boom 
in. lower Manhattan, w~ch 
included the Port Authority's 
own 110-story twin towers 
in the World Trade Center, 
w:ould put new strains on 

panies that dominate the 
area to change their hours 
by at least a half hour. 

\'lost of the companies that 
agreed went to an 8:30-to-
4:30 schedule. Some chose 
8 to 4. Others opted for 
9:30 to 5:30. 

Subway Crush Eased 
So far, 100.000 of the 

480,000 people who are em
ployed downtown are on 
staggered hours and the b~n
efits have been substantial, 
Mr. O'Malley said. _At t~e 
busiest subway stations m 
the area the size of the 
rush-hour crush has been cut 
26 per cent; employers re
port an increase in punctua 
ality because. there are few
er delays in off-peak hours, 
and even elevator congestion 
in buildings. has been eased. 

Similar benefits have been 
reported in the midtown 
area, where slightly more 
than 100,000 people have 
$Witched since the program 
was introduced there in 1972. 

Staggered hours were tried 
first on a broad scaile dur
ing World W31",II, in Wash
ingu,n and in centers or mu
nitions production. These ex
periments were abandoned 
aft.er the war and interest 
did not revive untI! urban 
expansion fueled by postwar 
prosperity brought with it 
moun tmg traffic and trans1 t 
congestion. 

In Washington, action was 
forced by the expansion, m 
the nineteen-sixties, of the 
working population m the 40· 
block area between the Cap1• 
to! and the Washington Mon
ument from 30,000 to 60,000. 

"You can imagine the con
fusion when everyone-liter
ally thousands-poured into 
buildings between 8 and 9 
o'clock," said I. Jack Gural, 
urban planner for the Gener
al Services Administration. 
In '\'larch, 1970, began what 
'.\/Ir Gural called "one of the 

,;, Aprll 29, 1974 by The New York Times Company, Reprinted by permission. largesl changes m duty hours 
:n ,he COUDlry, . 



A Mixed Pattern 
Vlore than 50,000 people 

:n six Federal departments 
were involved, with some 
starung a! early as 7 A.M. 
and others moving to their 
desks at IS-minute intervals 
until 9 A.M. The system is 
continuing with the need ex
pected to grow as the work
ing force in the area moves 
toward a proJect.ed size of 
100,000. 

In Philadelphia, some 26,-
000 people work.ill& in the 
center of the city are on 
staggered hours under a joiiDt 
program of the Chamber of 
Commerce·and the Delaware 
Valley Regional Planning 
Commission. Daniel Noonan, 
a chamber official, said most 
people prefer shifting to an 
earlier working day so they 
can get home earlier. 

"Whether the schedules 
work out of not depends oo 
how a company goes about 
instituting them," Mr. 
Noonan said. "You have to 
be very careful. If you go 
about it m the wrong W"-Y, 

you can get a lot of people 
upset.·· 

In Atlanta, a 1970 study 
recommended that a stag
gered hours program be m
troduced, but city off1c1als 
found flaws in the plan and 
rew::ted 1t. Since then, sev
eral companies have moved 
ahead on their own. The Re
tail Credit Corporation, situa• 
ated at a busy downtown 
comer, spaces the departure 
of its 1,000 employes so that 
they avoid epic traffic bat
tles that build up on Peach
tree Street every evenina: 
from 4:30 to 6:30. 

And the Lockheed Georgia 
Company has its 9,500 work
ers come and go at 30 min
ute intervals to avoid the 
traffic snarls that develop 
at interstate highway ex
change near its installation. 

ThP C:hamher of Commerce 
has been urging other com
panies to do the same, but 
it reports widespread resis
tance among employes and 
concedes that little progress 
has been made so far. 

The goal of the Midtown· 
Task Force in Manhattan 1s 
to move 500,000 peopl~ 
a bout a third of the 1.5 mil
lion who work in the area, 
out of the 9 to 5 pattern. 
Mr. Heiskell, the task force 
chairman, said the targets 
of the drive starting next 
month will be larger oom
panies because irt is euier 
for them to make arrange
ments for those who cannot 
switch their hours without 
hardship. 

"We're not going to thun
der at people," Mr. Heiskell 
said. "It i,s a reasonable prop
osition and we're just go
mg to plug away at it unttl 
we can convince them. Peo
ple don't hke change, but 
once they try this, they 
quickly see the advantages 
and they like it." 

';I-13 Continued 

~ .... , , 

~::~t'::.\:f /:~ 
Photo-9nphs for Th■ N•w York Times by JOHN SOTO 

Above: An almost deserted subway station at 50th Street and the Avenue of the Americas. Below: 
55 minutes later the same station is crowded with people traveling during the evening rush hour. 
More than 200.000 persons employed in Manhattan are able to take advantage of less crowde4 

transportation because they start and end their day outside the normal rush hours. 
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You 
Were 
Saying ••• 

CYNTHIA J. FIELDS 

Staggered Work Hours
A Roundtable Discussion 

''Wouldn't you rather switch than 
fight?'' This is a question posed to the 
2,000,000 people who commute daily 
into Manhattan, by the sponsors of the 
Staggered Work Hours Program. This 
was also the subject of a roundtable ses
sion recently sponsored by ' • Personnel 
Journal,'' focusing on the program's 
concepts and practical applications as 
viewed by personnel management. Par
ticipating in this discussion were John 
Cooney, Manager of Personnel Services, 
Lever Brothers Company; Gerard Mc 
Caffrey, Assistant Vice President, Per
sonnel, New York Life Insurance Com
pany; Thomas Welch, Manager, New 
York Employee Relations Office, Ex
xon; and Brendan O'Malley, Manager 
of the Staggered Work Hours Program 
and representative of the Port Authority 
of New York and New Jersey. 

The Staggered Work Hours Program 
is a coordinated, ongoing project to en
courage the voluntary staggering of 
work hours in the Manhattan business 
district. To date, better than 400 firms, 
including more than 220,000 employ
ees, are participating by changing work 
schedules from the traditional 9: 00 to 
5: 00 to a variety of other schedules. The 
staggering of work hours offers a relief 
from the severe problem of transporta
tion congestion which occurs during the 
peak commuting hours. 

The program's goal is to persuade 
Manhattan business and government of
fices to switch from the habitual 9: 00 to 
5: 00 schedule so that peak commutmg 
urnes are actually "flattened" and dis
tributed more evenly. See Figure #1 for 
illustration of common employee arnval 
ttmes m Manhattan The spon!>ers ot 
Staggered Work Hours questioned the 
reasonmg behmd the 9 : 00 to 5 : 00 
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Grand Central Station at 9:00 AM 
'I 

GrdflJ Cen1ral Stalion al 8:30 AM 

schedule and round n popular mamly be 
cause ·"it's always been done that way." 

Tradition has resulted in extreme 
cu.,gestion twice a day dunng very ~hort 
morning and evening rush periods, 
while, as little as thirty minutes outside 
the peak. transportation faolit1es are 
much less heavily traveled. Shtltmg the 
work hours by thirty mmute segments 
staggers the arnval and depa.iture ume'>. 
thus spreading out rhe peak and 
allev1;1tm Is tran'>port.1t1tin tie up~ ln1 

commuters The ,tr.un ,it, ,immuunis at 
peak '"!our\ < Ml lit> ,·,·, .,· '.:,, :n~ thi-
roundtable di~cus:.111n .\ 1 • • nn ot 

Lever Brothers commented, 
ing is a very stressful ume for most 
people possibly more stressful thai 
their work situation '' 

The program, sponsored by the 
Downtown Lower Manhattan Assoeta
tlon and rht' Port Authority of Ne~ 
York and New Jersey. along with th 1 

aid , it a $ 200. 000 government gr;.nt, 
had 1b mception in lower Manhattan ii 
Apnl 1970 This W.i'> J response to th 
mcreJ:.L "t n,:v. otl1u buildings m cha 
JrL ... torenh>~I the l 10 ~tury rwm 1,,wers 
,it rhe \\\iri<J Tradt· Center Parunpauni 
mm~ .nduded bank~ 1m.ur.mce JJ1d in 

;,ER'.>01~1,l::t JOU RN Al , 0 EgRUAR'I' . 975 
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Gerald E. McCaffrey Thomas M. Welch John Cooney 

vestment companies, corporate head
quarter groups, as well as city, state and 
federal offices. The shifts were primarily 
to a new schedule, from 8:30-4:30, al
though the project's manager, Brendan 
0' Malley, noted a definite trend for 
firms in advertising, law and publishing 
to shift to a 9: 30-5 : 30 schedule. Some 
companies utilized internal shifts, with 
different departments working different 
hours. Alternate schedules included 
8:00-4:00, 8: 15-4: 15 and 8:45-4:45. 

Each of the companies represented at 
the roundtable discussion has opted for a 
different time schedule Exxon's 2200 
New York City Employees switched 
from 9:00-4:45 to 8:30-4:15. The 
1000 employees at Lever Brothers were 
shifted from the traditional 9 : 00- 5 : 00 
schedule to 8: 30-4: 30. New York Life 
Insurance Company employees 4700 in 
their Home Office. About 3500 mem
bers of this staff changed from hours of 
9:00-4:30 to 8:30-4:00. In each in
stance, employee response was over
whelmingly favorable. 

Lever Brothers conducted an employ
ee opinion survey after 2½ months on 
Staggered Work Hours, and John Coon
ey found, • 'We were so astounded at the 
overwhelming support-we knew we 
coul<ln 't change it.'' New York Life em
ployees were so enthusiastic that Mr. 
McCaffrey commented, "We'd have a 
hard time getting people back to the old 
schedule." Tom Welch of Exxon found, 
"A small number of people, about 2%, 
resisted, but quickly made the adjust 
ment.'' In each case, accommodations 
were made for any employees who abso 
lutely could not switch to the new work 
schedules. 

The StaggereJ Work Hour~ Program 
was an immediate success in alleviating 
commuter tie-up~ throughout lower 
Manhattan. Mr ()'Malley noted, "'This 
is a marvelous program in terms uf mea-

PERSONNEL JOURNAL • FEBRUARY 1975 

Effects of Sta1gered Work Hours 
Paaaen■•r Count• et Thr•• 
Mefor Downt•wn Stellene 
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surement. We can identify key transpor· 
tation facilities, and since Manhattan is 
an island, it•~ rather easy to measure 
flows in and out.'' There was a notice· 
able change in tratfic patterns in the 
three busiest downtown ~ubway stations. 
Passenger counts were taken before and 
after project inception; the result was a 
26% reduction in congestion in the peak 
fifteen-minute period from 8:45 to 9:00 

Studies also found that there is a 
greater percentage of rail transit delays 
during peak commuting hours. With 
employees traveling at non-peak times, 
there is less chance of tarJiness due to 
transit delays. Area transportation 
operators work closely with the program 
coordinators to identify transportat 100 

difficulties and to adjust schedules, thus 
strengthening the program's impact on 
relief of congestion. 

Several transportation ~che<lule~ were 

Brendan O'Malley , Cindy Fields 

actually changed to accommodate 
employees on Staggered Work Hours. 
Mr. Welch related Exxon's experience 
to the discussion group. ••Actually, we 
had a few problems when we first started 
out. The Staggered Work Hours people 
were able to help us by coordinating 
transit schedule changes. We haven't 
heard any complaints since.'' Gerard 
McCaffrey observed, • 'In some cases 
people have a longer trip home, since 
trains don't run as often before 5: 00, 
but they are much more comfortable.'' 

The Staggered Work Hours Program 
has also reduced waiting times for 
elevators, and alleviated lobby 
congestion in large .office buildings. 
Passenger counts taken _at peak periods 
in the main lobbies of three banks 
demonstrated that prior to staggered 
hours, employees waited an average of 
more than 21/2 minutes for elevators . 
After Staggered Work Hours 
implementation, the delay was reduced 
to 1 minute. Lever Brothers is planning 
to install automatic elevators and will 
use internal shifts of staggered hours to 
avoid elevator congestion while service is 
reduced during the transition phase. 

In the fall of 1972, the program was 
expanded to include the midtown Man -
hatt,m work district. A Midtown Task 
Force on Staggered Work Hours was 
created to coordinate the program for the 
thousands of midtown business offices. 
Project results paralleled those in the 
downtown area. 

Attitude surveys were conducted to 
a~certain employee response to the 
project. About 85% of employees 
sampled had a favorable over-all reaction 
to Staggered Work Hour~. Almost half 
of the employees polled found their 
commuting improved under the new 
schedule. Que~tionnaire re~ults also 
demonstrated that although employees 
were working the ~ame number of hours 
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as the 9: 00 to 5; 00 work day, three 
times as many felt their day was shorter 
rather than longer under staggered work 
schedules. Additionally, four times as 
many people were more satisfied with 
their jobs than were less satisfied. 

There are several factors involved in 
~he positive response by employees. The 
ease of commuting without congestion is 
a big plus to many people. Furthermore, 
earlier starting times mean more time at 
home in the late afternoon. Mr. 
O'Malley explained, ''Staggered Work 
Hours gives you recaptured time ... 
those late afternoon and evening hours 
that formerly were given to the employ
er. Employees are now giving the same 
number of hours to their employer by 
losing a little time, either by sleeping less 
or going to bed earlier. People don't like 
to get up earlier, but they do like to get 
home earlier. In terms of weighing im
portance to people, recaptured late after
noon and early evening hours are very 
valuable." Discussion participants also 
pointed out that people can get home 
earlier to do things-enroll in courses, 
enjoy leisure activities and travel in safe
ty before darkness. 

Supervisors were also sampled, and 
22% reported increased employee effec
tiveness at work with less than 4% indi
cating efficiency had declined. At New 
York Life, Mr. McCaffrey found, "We 
had a few people comment that 8: 30 to 
9: 00 is a very productive time with less 
interruptions, especially telephone inter
ruptions." Almost 80% of the supervi
sors found that employees were arriving 
on time or earlier under the new sched
ules. "I can't help but feel that because 
of Staggered Work Hours, people are 
able to get to work on time and not have 
the problem of crush," observed Mr. 
Cooney. 

During the discussion, the question 
was asked if there was my indication of 
communication problems with corporate 
operations in other tin1e zones due to the 
earlier starting times. It was unanimous
ly agreed that there were no major prob
lems of this kind, and that each lirm had 
been careful to communicate schedule 
changes to clients, field offices, etc. Mr. 
Welch pointed out an advantage to start
ing earlier, '' As an international firn1, 
we pick up time in our dealings with 
Europe.'' 

Each of the three per~onnel managers 
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also agreed that Staggered Work Hours 
benefited their attractiveness as an em
ployer in the community. Many Man
hattan firms advertise Staggered Work 
Hours as part of their benefit package 
when trying to attract new employees. 

The roundtable discussion highlighted 
the statistics compiled on the effective
ness of Staggered Work Hours Person
nel management found implementation 
of staggered hours successful and re
warding for both the employees and 
their corporations. In recognition of the 
program's achievements and for further 
promotion of the concept, New York 
City's Mayor, Abraham Beame, has 
proclaimed Fel;>ruary, 1975 as Staggered 
Work Hours Month. 

The project still has far to go in alle
viating all of Manhattan's commuter
time transit problems. The goal is not to 
convert every office to staggered hours, 
but to continue until there is an even dis
tribution of arrival and departure times. 
As more and more firms panicipate, the 
program's slogan rings true, "Stagger 
our work hours before they stagger us.' ' 

About the Amhrn Cynthia J La/J;, A,"stant Supervisor of Employment, Mutual Lile Insurance Company of New York, New York, N.Y., graduated from 
Douglass College, Rutgers ~tJte Umvcr,ity, w11h a BA. in Sociology. She has been associated with MONY for the past five years. serving successively as a 
Methods Analvst, J Jun,or StJI/ AssistJnt m the Group Department, and as Employment Specialist. In her present position, Ms. Fields is responsile for employ
ment, transfer, prumnuon ,,11,I coun,eltng of upper level clencal th1ough management personnel. 
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• Radio testimonials - As part of "Staggered Work Hours Month," 

of February, 1975, (see details on page 17), all-news WCBS-Newsradio 88 

featured in its regular progranuning every weekday testimonial announcements 

from chief executive officers of firms in the program. In addition to these 

announcements, six times each weekday, CBS news staff did a number of feature 

stories on Staggered Hours, one of which was a half-hour broadcast. 

These 60-second announcements encouraged the greater adoption 

of Staggered Hours, a technique which enabled staff to gain the on. the record 

and personal support of some of the most important and influential business 

executives in the country. These include people like David Rockefeller of 

Chase Manhattan; Walter Wriston of Citibank; J.K. Jamieson of Exxon; Andrew 

Heiskell of Time Inc.; Thomas A. Murphy of General Motors; and some 20 other 

chief executive officers of principal Manhattan corporations. Mayor Beame 

of New York City broadcast the first testimonial. Their willingness to record 

their views and have them broadcast on this subject was evidence of the degree 

of conviction that they themselves felt toward this program. This effort was 

taken to bring the Staggered Hours program to the attention of the public and 

sway the many fence-sitters into positive action. 

Other than Mayor Beame, WCBS significantly suggested that principal 

public officials not participate in the testimonial campaign. They felt that 

a strong orientation toward the business community in the campaign would 

make the entire effort more credible. We didn't agree, since without the 

leadership of public agencies, nothing would have transpired, but in this 

the radio station prevailed. Materials related to the testimonials are 

shown in Exhibits V1 -15 and 'Jl - l t. 



J<:xecutive 

Mayor Beame 

,\nd rew Heiskell 

Thomas Lovejoy Jr. 

John McGillicuddy 

Frank R. Mi 11 iken 

David r.. Luke III 

Jack Yogrnan 

Bill McGough 

William Ellinghaus 

John H. Washburn 

,'h.it·les F. Luce 

David R. Foster 

J. llenry Smith 

R i.chard R. Shinn 

Dr. w. c. Wescoe 

VI-15 Partial List of Testimonials 
Broadcast on Radio 

Organization Industry Testimonial cites benefits of Stagger~d Hours in: 

Overall Popu- Com- JUev- Pur,c '.::- Commun-
benefit ladt~ muting a tors 11al :.::v ications -

New York City Government X X X .- . 
r • 

Time, Inc. Publishing X X X X X 

Manhattan Life Insurance X X X X 

Manufacturers Hanover Trust Banking X X X 

Kennecott Copper Manufacturing X X X X 

Westvaco Paper X X X 

Seagrams Dist i.ller X X X 

Springs-Mil ls Textile X X X 

New York Telephone Communications X X X X 

Home Insurance Insurance I X X X X 

Con Edison Utility X X X X 

Colgate-Palmolive Cosmetics X X X 

Equitable Life Insurance X X X 

Metropolitan Life Insurance X X X 

Sterling Drug Pharmaceutical I X X X X X 

Produc-
tivity Otl•,-1 -

X 

Ene1%.)' 

X 

N 
....... 
0 

X 

X 

X 

Fle'{1 

X 
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:-16 Testimonial by Celanese Corporation 
Report on the Manhattan Staggered Work Hours Prograrr 

Statement in support of Staggered Work Hours 
by John Brooks, Chairman and Chief Executive Officer 

of Celanese Corporation 
Broadcast on WCBS-Radio during February, 1975 

Celanese people like Staggered Work Hours. Satisfaction 

with the program is company-wide. A survey done about two months 

after our working day was moved back a half an hour to 8:30 A.M. 

last July showed that 82% of the employees liked the earlier time 

and wanted to continue it. 

Among reasons Celanese employees gave for preferring 

Staggered Work Hours are: "I can get a seat in the subway". "I 

feel better early in the morning and work better"; and "I don't have 

to rush as much to get to my evening Chemistry class". Clearly the 

program works well for Celanese and we plan to go on with it. We 

think it works well for everyone by helping to make our City a 

more pleasant place in which to work and live. 

* * 

.. rh :,e Corpur .. n:. ,;n 

* 

For ~ore information contact: 
Staggered Work Hours Program 
?ort Authority of New York and 

:-Jew Jersey 
One World crade Center - Suite 72E 
New York, ~cw York 10048 
:212) 466-8692 
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• TV Announcement - Also in connection with "Staggered Work Hours 

Month," the advertising agency of Young & Rubicam prepared a 30-second television 

Public Service Announcement (PSA) promoting Staggered Hours which is still 

running on local TV stations. The agency prepared the PSA at an out-of-pocket 

cost of approximately $11,000. The PSA featured movie star Elliott Gould, 

a native New Yorker, on the platform of a Manhattan subway station showing 

actual travel conditions at various parts of the peak period. The text of the 

PSA is given in Exhibit VI-17. 

A brief chronology of how the TV spot was created is of interest. 

Following the retention of Mr. Andrew Heiskell, Chairman of Time Inc., 

as the non-paid Chairman of the Midtown Task Force on Staggered Work Hours, 

he suggested that we attempt to use the medium of television for promoting the 

program. Staff then corresponded with each of the major networks in New York 

and asked if they would be willing to run Public Service Announcements on a 

no-cost basis promoting Staggered Hours. After meeting with operating officials 

of each network and receiving pledges of support from each, an attempt was made 

to secure an advertising agency which would prepare a sound and color PSA 

of the professional quality demanded by the networks. 

Discussions were conducted with two advertising agencies. Staff 

sought cost estimates from these agencies on the basis of out-of-pocket costs 

only, since it was felt that the Staggered Hours Program was a public benefit 

program which could be accorded special financial treatment by such advertising 

agencies. Each agreed to prepare a PSA fully delivered for a cost of no more 

than $10,500 plus or minus 10%. Industry sources have advised us that sound 

and color commercials employing professional talent can run up to $50,000, if 

all agency overheads and profits are included. Young & Rubicam was selected 

because they offered the most promising theme for the PSA. 



VI-17 Text of TV Public Service 
Announcement 

Elliot Gould; 
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This is a Manhattan subway station 

at eight fifteen in the morning. 

Same place at quarter to nine. 

Take another look. 

This is eight fifteen. 

This is quarter to nine. 

Eight fifteen. 

~uarter to nine. 

The point is, 30 minut.es can make 

a big difference--in the way you get 

to work ••• and in the way you feel when 

you get there. 

That's why many companies a~e staggering 

their work hours. Yours can do it too. 

After all, getting to work shouldn't 

be a job. Should it? 

SUPER: GETTING TU WURK 5HuULDN 'T 
BE A JG3 • 

••• For information write: The Port Authority, 
Staggered ~ork Hour&, One World Trade Center, 
New YorK, New York. 

SlWtR; Tl;E l-'CJHT i\UThurtITY, S TAGGl::.i(ELJ WLrlK HOUR5 
U;'-.JJ;; wvurtLD TH.ADE Ci:.NT.cf{' NB~ YuRl<, N. y. 

Staggered Work Hours 
TV : 30 
Gould 
As recorded 
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When the PSA was completed, prints were made and transmitted to each 

TV station at a screening arranged by the agency. Soon after most stations 

began airing the spot as part of their public service requirements. While 

occasionally the spot would be shown at what staff considered a"prime" viewing 

time when our target audience might be watching, such as weekday evenings, 

the PSA was more often relegated to odd filler times of midday or very late 

night showings. Exhibit VI-18 shows the broadcast itinerary and approximate 

dollar value (which was waived) on WOR-TV Channel 9 for a three-month period. 

WNBC-TV Channel 4 of the National Broadcasting Company aired the spot a total 

of 108 times in 1975 through June, 1976, at a waived total cost of $65,675 (or 

$608 average per 30-second airing). 

Several prints of the TV PSA have been effectively utilized at presentations 

to organizationsconsidering Staggered Hours. Copies of other visuals from 

occasional TV coverage have similarly been employed, the most influential being 

a 10-minute feature presentation on a Channel 4 news program. 

e. Special Promotional Activities 

Special promotional activities for a Staggered Hours Program can be 

effective in instantly catalyzing recognition and interest, spur wide publicity 

in all media and, of most significance persuade many "fence-sitting" organizations 

to either favorably consider or actually implement new work schedules. Such 

activities should be professionally developed and have logical tie-ins with 

alternative work schedules relieving CBD transportation congestion. 

A selection of major promotional endeavors conducted as part of the 

Manhattan and Newark efforts is discussed below. They include Staggered Hours 

"months," crannning VIPs into subway cars and conducting meetings in unusual 

and attractive locations. 
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Vl-18 WOR-TV Broadcast Itinerary 
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WOR AM • FM • TV 

< 212) 764-6685 
1440 BROADWAY • NEW YORK, N. Y. 10011 • X la~~80IIIO( X CONTIIACT 1 

r N y 
ONE 
NEW 

L 

C PORT AUTHORITY 
WORLD TRADE CNTR 
YORK NEW YORK 

ON ACCOUNT Of' 

NYC PORT AUTH STGGRO 

NUMBl!II 

9701 

INVOICI! 
NUM■EII 

TV 

I 

; 

IHVOICE DATE 

MO DAT YII. 

6 30 75 

PAGE l 

TERMS: NET CASH 
PLEASE MAKE CHECKS PAYABLE TO WOii DIVISION, IIKO GENEIIAL, INC. 
AND RETURN COPY OF INVOICE WITH REMITTANCE. 

LENGTH DES C 111 PT ION 

30S NYC PORT AUTH 
30S NYC PORT AUTH 
30S NYC POKT AUTH STA 
30S NYC PORT AUTH 
30S NYC PORT AUTH 
305 NYC PJRT AlJTH 
30S NYC PJRT AUTH 
30S NYC PORT ALJTH 
30S NY PORT AUTH 
305 NY PO!{T AUTH 
30S ~y PORT AUTH 
305 I\IY PilR.T AUTH 
30S NY POST AUTH 
30S NY PORT AUTH 
30S NY POKT AUTH 

Tuesday 
Saturday 
Wednesday 
Saturday 
Monday 
Tuesday 
Monday 
Monday 
Sunday 
Tuesday 
Saturday 
Tuesday 
Wednesday 
Monday 
Wednesday 

DATE 
■IIOADCAST 

MO. DAT 

I 
01 41 4: 05 

4: 09 
I 

41 12 
I 

41 l-4 
I 

~I 2.9 
I 

51.05 
5i 19 
si 2s 

I 
51 27 
i,i 07 
61 10 

r 
61 18 
6: 23 
6: 25 

I 
I 
I 
I 
I 
I 

I 

J~,~~ L~ 
I 
I 
I 
I 
I 
I 

I I 

I For Vf'' ·~ 
' ' r, r- r -- -. ~ .. - . ,4--:-- ~1 , .. , , 

.. I - • J ♦ 

P.~" .: I I, 
\' I 

I 
I~ j .....,-..;, ''-I" 

■l!GINNI
TIME 

A/M 
HII. MIN. SEC. P/II 

11 i 59 i I 
IA 

11:16: IA 
12 i 51 i ip 
6iosi 

I 
IP 

1ois9: iA 
a: 24: IA 
9i59' iA 
9

1
58 

I IA 
I 

9 58 IA 
I 

10 59 1A 
I 

11 28 1P 
9 31 !A 

I 
2 11 IP 
3 59 Ip 

I 
2 43 ,p 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TOTAL CHARGES CURRENT PERIOD ... 
4. •- I -· "· - -- ;1 ,_,, .__/ \' L,_,=_ 

PAY LAST AMOUNT' 
SHOWN IN THIS 

COLUMN 

C ... 

AGENCY COMMISSION TOTAL LESS AGENCY COMM. 

FACILITIES AND OTHER CHARGES .,_. 

WE WAIIRANT THAT THE BROADCASTING ON THE OATES ANO AT THE TIMES INDICATED AIIOVE-· 
IS IN ACCORDANCE WITH THE CERTIFIED STATION LOGS 
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1) "Subway Car Crannning" - A most unusual promotion, and possibly 

first of it's kind, was conducted on May 7, 1974, to highlight the installation 

of some 12,000 Staggered Hour car cards and posters of a cartoon showing 

crowded condit!ons on transit systems during peak hours. Mayor Beame and other 

public and corporate officials along with several hundred people from firms 

on Staggered Hours simulated the crowded conditions shown on the posters 

by crushing into one subway car. The posters had been designed by an advertising 

agency, produced by the Port Authority and were placed in subway and commuter 

rail cars and in other areas on a public service basis. Among those taking 

part in the promotion included Mayor Beame, John Uirten of the Urban Mass 

Transportation Administration, David L. Yunich, Chairman of the Metropolitan 

Transportation Authority, Dr. William J. Ronan Chairman of the Port Authority, 

Andrew Heiskell, Chairman of the Midtown Staggered Hours effort and Edmund 

F. Wagner, President of the Downtown-Lower Manhattan Association. The nature 

of the event and the participation of key individuals attracted wide coverage 

by TV and radio stations and newspapers. A sample of this coverage is shown 

in Exhibit VI-19. It led to broad recognition for the program as well as a tangible 

solidarity of support among all the sponsors. And everyone had a good time. 

2) "Staggered Work Hours Month" - Such "months" were officially 

proclaimed by the Mayors of New York City (February, 1975) and Newark (March,1976) 

in separate month-long drives to increase participation in Staggered Hours. 

Such promotions~have several advantages in that they usually attract a guaranteed 

level of publicity simply because the Mayor is involved. Further, this promotion 

gives a month-long duration to achieve certain "blood-bank-type" goals and other 
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Wouldn't You Rather Switch ... than F:ght? /((;~t~~ 
~ '1, ,;, 

.J;j} 

INFORi.'1ATION TO NEWS XEDIA 

ffiid~ow:i T~sk force 
on S~c.99e,l?d Work Hours 
One World Trade Center-Su,te 72E 
New York, New York i 0048 
(21 2) 466-8692 

Ancrew He,skell, Cha,rman 

May 6, 1974 

Mayor Abraham Beame will ride a crowded New York City subway 

car in a simulated "rush hour" ceremony beginning at 10 o'clock Tuesday 

morning, May 7, to promote Staggered Work Hours in Manhattan. The Mayor 

and other officials will ride an IND-6th Avenue local train from 50th 

Street to 57th Street, where they will place a colorful new poster in 

the lead car. 

The ceremony, to mark the placement of some 12,000 Staggered 
Work Hour car cards and posters in subways and commuter railroad cars, 
will simulate the rush hour crowding which the program is striving to 
relieve. 

Dr. William J. ~onan, Chairman of The Port Authority of New York 
and New Jersey; David L. Yunich, Chairman of the Xetropolitan Transportation 
Authority; and Andrew Heiskell, Chair~an of the Midtown Task Force on 
Staggered Work Hours, will accompany the Mayor. 

Also participating will be A. Gerdes Kuhbach, Acting Executive 
Director of the Port Authority, Edmund F. Wagner, President of the 
~owntown-Lower Manhattan Association, and John Hirten, Deputy Administrator 
of the Urban Mass Transportation Administration, and several hundred 
employees of Midtown firms on Staggered Work Hours. 

The group will board the first two cars of a northbound local 
train at the 50th Street Station of the IND-6th Avenue line, and travel 
to the 57th Street Station. There the officials will place the poster in 
the lead car before debarking. 

REPORTERS A..\"'D PHOTOGRAPriERS ARE CORDIALLY INVITED 

Please report to Subway Co~course at 57th Street and the Avenue 
Ji the Americas at 10:15 A.M. co cover arrival of special train. 

(Please see attachec schedule of events.) 

C0::T,,(7: THOr'.AS C. YOL~G, ?mT AU7'rIORITY (212) 466-7777 or (201) 622-6600, Ext. 7777 
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appropriate tie-ins. A number of tie-ins were exploited particularly in the 

New York "month" by a kick-off Proclamation ceremony with VIPs and the connnencement 

of airing of the Staggered Hours television spots and radio testimonials (both 

discussed earlier). In addition a number of meetings among target groups were 

held during the "month". Several items covering the promotion are shown in 

Exhibit VI-2O and VI-21. 

3) Breakfast meetings - One of the most effective mechanisms for 

conducting meetings has been to hold them in the early morning at an attractive 

location and offer breakfast. Project staff has conducted almost a score of 

such meetings which usually begin at 8:30 AM and~ last for longer than one 

hour. 

There are many advantages to holding breakfast meetings if the 

only reason is to ensure excellent attendance. A most logical reason, and the 

only tie-in, is to begin the meeting at the time which you'd like the firm to 

adopt as their start time. Attending the meeting will then give the executive 

a taste of hopefully a better commuting to the CBD. Other significant attractions 

of breakfast meetings, especially when compared with lunch or other mid-day 

times, involve less disruption of the business day and thus fewer opportunities 

for an executive to defer from attending. The one-hour limit, which should 

be assured in the invitation, underscores the respect which must be given to 

the time of high-level people who would attend. 

The location of the breakfast meetings have been in high-class eating 

facilities and, particularly, hotels which are willing to waive room charges 

to show off ther conference facilities to a group of local VIPs. Other suitable 
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Ceremony 

- 279 -

?.emarks by ~1ayor Abraham D. Bea.me 
At the Proclamation of Staggered Work Hours Month 

Blue Room, City Hall, Manhattan 
Monday, January 27, 1975, 11:00 A.M. 

I am very pleased to proclaim the month of 

February as Staggered Work Hours Month, and I want to thank 

all of you for coming here and for pledging to work hard to 

spread the Staggered Work Hours Progra.~. 

We all know how subways and buses and elevators 

and streets are jammed every day arour1d 9 A.M. and 5 P.M. 

For years, people in government and business have been 

talking about staggering the beginning and end of each work 

day. 

But, before 1970, nothing was done about it. 

Before 1970, congestion around nine and five was just accepted, 

like the weather, with the general public attitude that 

nothing could be done about it. 

Two million people ooured into the central 

business district of Manhattan, south of 59th Street, 

day after day to reach their place of work at :orecisely 

9 A.M., and they left work at precisely 5 P.!'1. 

Then, in 1970, the Port Authoritv and the 

Downtown-Lower Manhattan Association soonsored the Staggered 

Work Hours Program to relieve oeak hour transoortation 

congestion. In 1972, the program moved to the midtown area 

under the sponsorship of the Port Authoritv and the Midtown 

Task Force on Staggered Work Hours. 

(more) 
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OFFICE OF THE MJ1.YOR 

VI-21 Proclamation of "Staggered 
Work Hours Month 11 CITY OF NEW YORK 

P R O C L A M A T I O N 

The economic and environmental well-being o= the City and the 
Region depends on an efficient transportation system. 

More than three-quarters of the people who enter or leave mid
town and lower Manhattan during the morning and evening rush 
hours -ride Public transportation on subways, railroads, buses 
or ferry. · 

We will continue our =ight to s~ve the 35¢ fare, to explnd 
transit service and reduced fare programs, and to make our 
existing transit systems safer, more comfortable and convenient. 

Surveys indicate more than half of the workers in midtown and 
lower Manhattan are scheduled to start at 9:00 A.M. and quit 
at 5:00 P.M., causing severe transportation congestion at those 
times. 

The fcur and a half year old Staggered Work Hours Program in 
Manhattan has made the trip to and from work more co~fort~le 
for those shifting off the 9-to-5 hours by reducing peak period 
congestion. 

NOW, THEREFORE, I, ABRAP.AM D. BEA.~E, Mayor of ~he City of New 
York, do hereby proclaim the month.of February, as 

"STAGGERED WORK HOURS MONTH" 

in New York City and encourage all ?ublic and private 
organizations in Manhattan to join this meaningful project. 

IN WITNSSS WHEREOF I HAVE HEREUNTO 
SET MY EAND A..~D CAUSED THE SEAL OF 
THE CITY OF NEW YORK TO BE F.FFIXED. 

Xayor, the City of New York 
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locations have been the executive dining rooms of major corporate participants 

or project sponsors. A recent series of breakfast meetings was followed by 

complimentary admission to the Observation Deck atop the World Trade Center in 

Lower Manhattan. 

The agenda for a breakfast meeting should be carefully planned, Project 

Staff has felt the best agenda to be a welcome by a business VIP sponsoring the 

Staggered Hours program, followed immediately by breakfast service to allow 

for latecoming guests. This also gives a chance for informal icebreaker 

conversation. Following the breakfast (which takes between 20-30 minutes), the 

business VIP or project manager should make a brief presentation saying why 

a firm should adopt Staggered Hours. Use of any graphic or audio-visual materials 

(like charts, slides or movies) in greatly encouraged. After the presentation, 

at least one or two executives from participating firms should be present to 

make a breif testimonial statement. The program should then be concluded with 

a question-and-answer period, and then adjourn promptly after one hour. 

A meeting like this is probably the single-most effective activity a 

project can hold with prospective participants. It's usually the initial face

to-face meeting and every effort must be made to secure the attendance of a high

level executive or, at the very least, a representative of the firm. At the 

meeting it is critical to make an interesting and persuasive presentation, 

give hand-out materials, display successful examples of firms on Staggered Hours 

and ask each firm to do something. (This latter action can be to provide further 

work schedule information to the project or to arrange for a presentation to their 

managers). After the meeting, intensive follow-up with each firm is of prime im

portance to securing its eventual participation in Staggered Hours. 



D. Recommendations 

In the all-important area of implementing a voluntary Staggered 

Work Hours program, a number of recommendations stand out: 

1. The sponsors of the effort should always seek out professional 

assistance in the areas of market research, public relations and advertising 

to mount a most persuasive promotional campaign. Oftentimes, such assistance 

is available pro bono publico, that is, free of charge in the public interest. 

2. Additional market research is needed regarding the accept

ability of alternative work schedules by the business and governmental 

communities. If such alternative schedules are to be effectively "sold" 

to major employers, there needs to be a better understanding of their 

current perceptions on the part of the project sponsor. 

3. Any communication with employers must be as "businesslike" 

as possible in order to make a positive impact. One must endeavor to 

use materials of high quality and approaches which emulate influential 

methods practiced by business itself, in order to avoid a negative· 

appearance which might, in itself, "turn off" prospective participants. 

4. The appeal to employers to adopt Staggered Work Hours must 

be directed mainly at the decision-makers -- the highest levels in the 

management. While efforts are also made to inform other target groups 

like employees and the media, it must be understood that without the 

interest of decision-makers in the firms, there will be no broad 

support for the program. Further, contact with firms should be made 

at the highest level possible so the further contact with them comes 

from the "top down" in dealing with other management levels. 

S. In order to maintain a ready file of informational materials, 

it is important to document experiences as much as possible. This would 
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involve soliciting and preparing reports, keeping files on news clip

pings and other informative material which may become very valuable 

to augment the "selling" effort with organizations. 
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STAGGERED WORK HOURS STUDY 

VII. TRANSPORTATION SURVEYS AND ANALYSIS 

A. OBJECTIVES 

A major objective of conducting an extensive transportation 

survey program was to evaluate the impact of Staggered Work Hours on 

transportation patterns in the Manhattan CBD. To do this, surveys 

were conducted both prior to and during the implementation of 

Staggered Hours. The survey data obtained focused upon the impact 

of the work schedule changes reducing "peaking" conditions lending 

to congestion. 

Another objective of the survey program was to define and 

develop effective procedures in order to better evaluate peaking of 

demand. A further area involved producing clearer ways to display 

this information for the lay public as well as for professionals. 

B. WORK PERFORMED 

The work performed in this section consisted primarily of 

conducting a series of transportation surveys over several years at 

key transportation facilities in the Manhattan CBD, principally in 

the Midtown area. Surveys were performed twice in 1972 to document 

a situation "before" wide-scale promotion and implementation of 

Staggered Hours in the Midtown community. 

These surveys were repeated in 1973 to begin to document 

any effects of an implemented Staggered Hours program. As will be 

seen, however, the level of participation at that time in the program 

was not large enough to have a measurable impact on transportation 

systems. Thus, in June 1974 another set of surveys was conducted to 
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address the imp~ct of the program -- this time with some success. 

Finally, in October 1976, the most recent series of surveys was 

performed on a smaller scale, with the same purpose of studying 

changes in peak demand. 

Most of these surveys were in a "time series" form 

which can be repeated regularly as increasing ntnnbers of Manhattan 

employees adopt Staggered Hours. The analysis of these surveys 

reflects changing patterns of work schedules and their effect on 

different modes and in various geographic areas. In addition, 

similar surveys were conducted in Lower Manhattan and in Downtown 

Newark, New Jersey. 

1. Design of surveys 

a. Objectives -- When transportation data were 

neither readily available nor usable, specialized surveys had to 

be conducted. The objectives of the survey design were to ensure 

that the date collected would be a reliable representation of the 

patterns and peaking for a given mode of transportation or location 

and for the specifid time periods. Further, the survey data would 

have to accurately depict the "peaking" pattern within the peak 

hour. 

b. Design -- The surveys were designed so that 

comparable information could be obtained both "before" and "after" 

implementing ~taggered work schedules. The survey program had to 

include locations where peaking characteristics were observable 

and pronounced, and data had to be collected in intervals small 

enough to be sensitive to any significant changes due to Staggered 

Hours. The survey methods used involved manual counts, subway 
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turnstile readings, toll register readings, dispatcher records 

and other means. 

c. Locations -- Since the goal of Staggered 

Work Hours was to adjust work schedules in such a way so as to 

reduce congestion on the major transportation system serving 

Manhattan, the surveys were designed to identify the impact of 

the program at various specific locations where this congestion 

exists. 

It should be noted that the locations selected to con

duct surveys generally had severe congestion resulting from 

"peaking" as opposed to simply a capacity overload. As discussed 

in Chapter II, if congestion is due to a lack of capacity, then 

shifting work schedules by a relatively short time will probably 

not show a measurable impact at that location. However, in a 

location with a short-time peaking condition, the same shift in 

work schedules will reduce the peak, and will increase the 

volumes in the time intervals immediately prior to or following 

the peak interval. This impact would be picked up by a "before 

and after" survey program. 

Many rail transit stations in the Manhattan CBD are 

examples of congested systems due to peaking -- especially around 

the 9 a.m. and 5 p.m. times. Several busy transit stations in 

both Downtown and Midtown were selected for the survey, including 

those located in areas with large office employment -- the "target 

market" for those adopting Staggered Hours. The data collected 

at these stations included entrance and exit counts, pedestrian 
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flows, and, in some cases, passenger queuing at selected 

escalators and stairways. Furthermore, train operations were 

surveyed by measuring travel times and station dwell times for 

selected trains between various stations to determine the impact 

of work rescheduling on actual operations. 

Conn:nuter railroad trains entering Grand Central Station 

and Penn Station were included in the survey program. The train 

arrivals and departures during peak periods were recorded includ

ing scheduled versus actual arrival times, passengers per train 

and cars per train. From these data, shifts in rail conn:nuter 

travel patterns could be identified. 

Transit buses traveling through Midtown Manhattan were 

surveyed on a sampling basis to examine the impact on bus service. 

Both passenger vollDDes and travel times were recorded for several 

selected bus routes. 

Data on pedestrian movements both related to as well 

as outside the transit system were analyzed to see any impact of 

the Staggered Hours program. Surveys were made of pedestrian 

flows on sidewalks along busy streets, passageways, escalators 

and stairs, as well as passenger vollDDes on elevators in buildings 

where a work schedule change was made. 

Several auto facilities were also surveyed. However, 

these surveys were not very useful since only about 10% of those 

working in Manhattan drive a car to their place of work. In 

addition, many highways experience "flat" peaks due to capacity 

restraint congestion rather than peaking, and it was therefore 
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difficult to measure any change in traffic due to the Staggered 

Hours program. Several auto routes at the CBD cordon were 

surveyed to determine basic auto patterns. (This situation is, 

of course, not typical of the usually significant percentage of 

auto connnuting in most American cities.) 

d. Dates of surveys -- The objective of picking 

suitable dates for the surveys is to select "typical" weekdays 

not influenced by vaction time, holidays, special city events, 

"shopping nights" or any other conditions that might contribute 

to unusual transportation patterns. With these factors in mind, 

survey days are usually selected in the spring or fall since 

they are the least likely to be affected by vacations, holidays 

and adverse weather conditions. The specific days of the week 

for a survey exclude Mondays and Fridays, since many people may 

use a different means of transportation on these days than they 

do for their regular work trips. Also, there is a higher percent

age of worker absence on these days. Further, some systems may 

be more congested on these days than during midweek due to the 

influence of weekend travel patterns. In New York City, finally, 

Thursday evening is traditionally a "shopping night" since most 

of the large department stores remain open late, and so the 

Thursday afternoon peak was avoided for surveys. 

Thus, in designing the survey program for Midtown 

Manhattan, Tuesdays, Wednesdays and, if necessary, Thursday 

mornings were selected from the months of May, June, September 
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and October as the best time to conduct the surveys. Usually, 

survey data were collected over at least two and preferable three 

days, to validate that the days were "typical". If weather 

conditions were unfavorable, the data selected was rescheduled, 

since characteristics of pedestrian and vehicle movements on 

bad weather days would generally not be normal. For example, 

transit service might be more subject to delays, and pedestrians 

tend to use an alternate "dry" route to get to their destination. 

e. Time periods -- The time periods during which 

data were collected completely included the twice-daily peak 

periods. Further, they included all major time periods covering 

possible new work schedules. The data were collected by five

minute intervals -- one minute in some cases involving extreme 

peaking -- so that the travel pattern changes due to work schedule 

adjustments could be identified. With five-minute counts, the 

data could also be easily aggregated into any other groupings. 

With data collected at longer intervals it becomes difficult to 

identify severe peaking as well as to measure any change after 

the program is implemented. 

In surveys conducted in Midtown Manhattan, the time 

periods covered were generally from 7:30-to-9:30 in the morning 

and from 4:00-to-6:00 in the afternoon. In nearly all cases, 

as discusse?, the data were collected at five-minute intervals. 

As will be seen in the analysis section of this chapter, this 

was sufficient to measure the impact of Staggered Hours and 

provided an excellent basis for preparing charts and graphs to 
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clearly illustrate the spreading of the peak demand at various 

locations. 

f. Available valid data -- To the extent that 

one uses available data, rather than conduct specialized surveys, 

it is important that the data meet the various criteria described 

previously. For example, system data on an hourly basis will 

not be sufficient to identify existing peaking characteristics, 

or any changes in the peaking due to, say, a half hour change in 

a work schedule, 

Based on experiences in Manhattan, much of the available 

data were rurt in the detailed format that is required for a 

Staggered Hours transportation impact study. However, available 

data could be used for "control" purposes, i.e., for verifying 

that the selected survey days are "normal" for the specific time 

period and location. For example, daily or hourly turnstile 

readings could be used to verify that the days selected for the 

survey at a particular subway station were representative of an 

average day at that location. Existing data found to be usable 

were "raw" transit information collected by surveys or dispatchers 

of individual train and bus operations. 

2. Surveys conducted 

Table VII-I shows the various surveys which were con

ducted to evaluate the Staggered Work Hours Program. 

C. ANALYSIS 

1. Analysis Factors 

In determining how to measure and analyze the effect of 
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TABLE VII-I 

STAGGERED WORK HOURS STUDY 

MIDTOWN MANHATTAN SURVEY PROGRAM 

Unless otherwise noted, all surveys conducted were on 
Tuesdays, Wednesdays and/or Thursday AM between 7:30 - 9:30 AM and 
4:00 - 6:00 PM, by 5-minute intervals. 

I. Mass Transportation 

1. Subway cordon counts - Regularly conducted 2O-minute 
passenger counts of all Transit Authority subway lines entering and 
leaving Manhattan CBD cordon. 

2. Subway station counts - Entering (PM) and exiting (AM) 
at nine (9) stations throughout Midtown. 

3. Pedestrian flow - Pedestrian flow and queue size at 
three key subway stations involving escalators, stairs and/or 
passageways. 

4. Train operations - Travel time of trains through CBD 
and dwell times at end stations on four (4) subway lines. 

B. Connnuter railroads - Recorded train arrivals and 
departures showing number of passengers and cars per train for commuter 
services using Grand Central Station. 

c. Transit buses - Travel time through CBD, number of 
passengers at cordon for seven (7) selected Transit Authority routes. 

D. Major Midtown Terminals - Selected counts as Grand 
Central Station, Penn Station, PATH-33rd Street Terminal and the Port 
Authority Bus Terminal. 

II. Pedestrian Transportation - Pedestrian counts at three (3) side
walk locations in Grand Central Station vicinity. (Other pedestrian 
counts done in relation to several above surveys). 

III. Auto Transporation - Vehicular traffic volumes in 15-minute 
intervals through the Lincoln and Queens-Midtown Tunnels (supplemented 
by continuing time series counts at the Holland Tunnel and George 
Washington Bridge). 
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Staggered Work Hours on transportation systems, it became 

apparent that no one analytical tool was suitable for all systems 

and situations. 

The Peak Hour Factor (PHF)*, a measure of the degree 

of peaking during the peak hour, was determined for all modes but 

found to be a valid indicator only for several aspects of rail 

and bus transit. Highway congestion, in may cases, is attributable 

to capacity limitations rather than peaking problems and the PHF 

was not especially useful in highway analysis because it is 

insensitive to capacity constraints. Similarly, many pedestrian 

systems cannot be analyzed using the PHF. For example, pedestrian 

flows at the Port Authority Bus Terminal are fairly uniform 

throughout the morning peak period since the flow is metered by 

bus arrivals. 

Volume measures were taken for all modes and may reflect 

the magnitude of changes brought about by Staggered Work Hours. 

However, volumes alone say nothing about peaking or capacity 

problems. 

For certain modes, a volume/capacity measure could be 

derived to indicate how changes in peak period volumes affect 

capacity, and thus affect level of service factors. Such capacity 

or supply indices were easy to calculate for rail, bus, auto and 

elevator systems but more difficult for the pedestrian mode. For 

modes already operating at or above "capacity", the effect of 

'~The Peak Hour Factor (PHF) is equal to the total peak hour volume 
divided by four times the highest 15-minute volume. The lower the 
ratio, the higher the peaking. 
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Staggered Work Hours could be to reduce peak period voltDDes to 

a point below capacity, thereby increasing the comfort and con

venience levels -- even while an index like the PHF remained 

unchanged. Therefore, it is important to look at both peaking 

and the voltDDe/capacity constraint. 

One factor that effected rail transit operations -

subway dwell times -- was carefully analyzed. Increased dwell 

times in the height of peak periods often result from riders 

holding car doors open, slowing down the entire system during 

maximlDD operations and minimlDD headways. Peak travel times were 

also measured to determine any delays caused by the peaking 

phenomenon. 

2. ~ 

The journey-to-work can take many forms. In most cases, 

it involves combinations of several modes -- for example, walk 

or driving to a cODllluter railroad station, taking the train to 

Penn Station or Grand Central Terminal, walking or taking a subway 

to the office. For others, only one mode may be necessary. 

For the purpose of this analysis, the work trip is 

broken down into its component modes. 

a. Rail Rapid Transit 

A 1972 survey showed that 62% of Midtown employees 

use the supway as their main mode of transportation, and many 

others use it as a secondary mode. 

During the course of this study, nlDDerous surveys 

were undertaken to determine the effect of work schedules changes 

on rail transit operation. 
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Methodology 

Data about the impact of Staggered Work Hours on 

subway and PATH operations were gathered in several ways, namely 

1) turnstile counts at subway station entrances and exits, 2) 

on-board counts of selected trains, 3) cordon counts, 4) a 

"Transportation Tardy Study" (discussed later in this chapter) 

and S) subway speeds and run times. Each of these studies will 

be explained in detail below. 

Results 

Passenger Counts 

The data collected at subway stations in Lower Manhattan 

and Midtown clearly indicate a short-term congestion problem due 

to peaking. This is evidenced by queues an platforms, stairways, 

turnstiles and escalators at or around 9 a.m. and S p.m. -- the 

traditional end points of the work day. 

In Table VII-2 shows the results of 1972 surveys at 

eight Midtown stations, presented as the Peak Hour Factors (PHF) 

for both passenger demand and train service. In most cases, the 

two correspond, reflecting the fact that, in the morning, trains 

arriving at the station deliver the passengers who make up the 

"demand". In the afternoon, train service is somewhat peaked to 

accomodate concentrated passengers demand around S p.m. 

The exceptions to this are at stations such as 50th 

Street, in Rockefeller Center, where the passenger demand is 

highly peaked in the afternoon right after quitting time 

(PHF = 0.74), whereas the train service is steady throughout 
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Exhibit VII - I 
STAGGERED WORK HOURS STUDY 
STATION COUNT 
IND D. F. 50th ST.- ROCKEFELLER CENTER - PM 

PASSENGERS 
ENTERING: 
a,ooo ..------.--------.------.--------. 

O~----+----~-----+------+ 

4:00PM 4:30 PM 5:00PM 5:30PM 6:00PM 
TIME: 15 MINUTE INTERVALS 
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TABLE VII-2 

STAGGERED WORK HOURS STUDY 

PEAKING AT 8 SUBWAY STATIONS (1972) 

15-MINUTE PEAK HOUR FACTORS (PHF) 

AM PEAK PM PEAK 
Passengers Train Passengers 

Station (Routes) Demand Service Demand 

Grand Central (ffo7) o.89 0.84 0.86 

51st St. U/6) o. 75 o. 78 o.67 

59th St. (114,5,6) 0.77 0.78 0.79 

34th St. (411,2,3) 0.88 0.76 0.83 

49th St. (EE, RR) 0.85 0.68 0.70 

Fifth Ave. (E' F) 0.84 o. 72 0.75 

Lexington Ave. (E' F) 0.89 0.12 0.68 

50th Street (B,D,F,KK) o. 90 0.93 0.74 

Train 
Service 

0.86 

0.76 

o. 76 

0.78 

0.66 

o. 72 

o. 72 

0.99 
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the hour (PHF • 0.99, virtually an equal ntnnber of trains in 

each 15 minute interval). In fact, as can be seen in Exhibt VII-1, 

more than 8,000 passengers enter the station between 5 and 5:15 

p.m., almost double those entering in adjacent time intervals. 

This type of situation was found to be typical of station located 

in high density employment centers such as Rockefeller Center, 

Wall Street and the World Trade Center. 

Exhibit VII-2 shows the impact of a substantial Staggered 

Work Hours Program in Lower Manhattan. The ntnnber of passengers 

exiting the Lexington Avenue, Wall Street station in the peak 15 

minute period from 8:45-9:00 a.m. fell from 6139 in 1972, -before 

Staggerd Hours, to 5442 in 1974 -- that is, from 29% of the total 

peak demand to less than 25%. Correspondingly, passengers voltunes 

in the adjacent time periods increased over 1972 levels. The 

net result was a spreading out of passenger demand within the 

peak period. 

Subway Speeds and Travel Times 

Running times between stations and station dwell times 

were also measured at intervals throughout the peak; from this 

information, average speeds and travel times were calculated 

and arrayed by time interval. Actual travel times were compared 

with the scheduled rush hour running times to determine the 

impact of p~aking on train speeds. 

For all but one line surveyed, there was a 20 to 30 

percent drop in average speed and a corresponding increase in 



- 298 -
Exhibit VII-2 

Staggered Work Hours Study 

Effects of Staggered Work Hours 
Passenger Counts at Three Major Downtown Sta-tions 

Percent 
Distribution of 
P■Hengers 

301/, -------,-------,.-------r-------r----~ 

,· ,· .,r 
,·Y 

--- Feb. 1970 
•- ■ Feb. 1972 
■ • -• - • June 1974 

0 ...._ ____ .__ ___ __,J.___ ___ ___. ____ ___., ____ ___J 

8:00 8:15 8:30 8:45 

Time 

9: 00 9:15 A.M. 

Note: The three subway stations were: 
IRT Lnineton Awe. Wall St. Station 
IRT Seventh Ave. Wall St. Station 
BMT Broad St. Station 
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travel time during both the morning and evening peak travel 

periods. (Exhibit VII-3) Scheduled travel times were maintained 

prior to and after the peak periods. 

Analysis 

Arrivals at subway stations, are highly peaked around 

9 a.m. and especially 5 p.m., due to people leaving or arriving 

at work. This is especially evident at stations serving major 

employment centers or transportation terminals. The passenger 

demand peak is higher than the train service peak, and the result 

is platform and escalator crowding, lines at token booths and 

crush capacity on board transit vehicles. As so many people try 

to board the trains, station dwell times become longer due to 

increased loading and unloading times and doors being held. 

Travel times increase and speed decreases as more people load or 

unload at each station. (See Exhibit VII-4 for a "case study" 

of the peaking problem.) 

With a significant m.unber of employees on staggered 

hours, the peak 15-minute demand falls off and the resultant 

problems decrease. The more the peak is levelled out, the less 

travel times increase and the more the level of comfort at transit 

stations and aboard vehicles increases. 

b. Commuter Railroad 

Many Manhattan commuters use the railroad for at 

least part of their journey-to-work trip, walking or taking 

transit for their trip. This analysis concentrates on the on-train 

part of those trips; pedestrian flows and connecting transit 

systems are treated separately. 
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Exhibit VII - 3 
STAGGERED WORK HOURS STUDY 
ACTUAL vs. SCHEDULED A.M. PEAK RUN TIMES 
EE a RR Southbound - 59th a Lex. Ave. to 14th St 

AVERAGE RUN TIMES (MIN.I 
15.5 

15.0 1-----+----+---~---lf------4---+--e-+------i 

14.5 l-----+---+---4--------l---+----+-l----1-+-----------l 

13.0 1----.......... ---+----+----~--+---+----+--I 

12.5 1------4--------1------l----1-----+----+---+-----i 

Scht1dul~d 

12.0 -----...,j:...--..... --~-.... --..... --... -----1 

11.5 1---------l'-----+----+----l-----+---+----+-----i 
7:30 7:45 8:00 8:15 8:30 8:45 9:00 9:15 9:30 

TIME OF DAY (A.Ml 
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A CASE STUDY OF THE PEAKING PROBLEM 
IND E a F SUBWAY TO QUEENS-AFTERNOON PEAK PERIOD 

People leave job ... 

enter subway station ... 

5PM 

affect length of time train is in station ... 

~----~-- 5PM ______ J__ ___ ~ 
eeds throu h CBO ... 

....___ __ ___J_ ___ _i.;5:::..:.P.....:..:M-=--------L-- __ _J 
even as. trains are spread out in peak period • ,-

4:00PM 4:30 5·00 5:30 6:00 

__ _J 
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Methodology 

Passenger counts were obtained for Penn Central trains 

leaving or arriving at Grand Central Station during the month of 

September 1972. These counts were tabulated according to train 

number, time of Grand Central departure or arrival, date and 

division. Trains are grouped in 15-minute intervals for the 

peak-usage periods 7:30-9:30 A.M. and 4:00-6:00 P.M. Monday and 

Friday counts were excluded to avoid misleading figures generated 

by weekend rail usage. Those counts which did not appear to 

conform to general usage because of daily schedule disruption, 

holidays, lack of equipment, etc., were not used in arriving at 

average passenger use. 

Results 

For each train and each Penn Central division, an 

average number of daily riders and number of riders per car was 

found. The number of passengers, trains, and railway cars 

passing through the terminal is presented in quarter-hour intervals, 

as shown in Tables VII-4 and VII-5, was derived from the quarter

hour counts. 

TABLE VII-3 

PEAK HOUR FACTORS - COMMUTER RAILROADS 

PHF For 
Service 
Offered 

PHF For Passenger Demand 
-----AM-------- -----PM--------
Pre 
SWH 

Post 
SWH 

Pre 
SWH 

Post 
SWH 

PHF For 
Service vs. Demand 

Before SWH 

PC - Harlem Division 
PC - Hudson Division 
PC - New Haven Divisio 
PC - All above service 

AM 
.74 
.82 

n.75 
s.83 

PM 
.74 
.79 
.80 
.83 

.74 .65 -.09 

.83 .75 -.08 

.84 .82 -.02 

.86 .79 -.07 

AM PM 
.75 .87 .12 0 .01 
.80 . 77 -.03 .01 .01 
.84 .81 -.03 .09 .04 
.85 .89 .04 -.03 .02 



AM 
Exiting -

7:30-7:45 
7:45-8:00 
8:00-8:15 
8:15-8:30 
8:30-8:45 
8:45-9:00 
9:00-9:15 
9:15-9:30 

0 TOTAL N 

PM 
Entering -
4:00-4:15 
4:15-4:30 
4:30-4:45 
4:45-5:00 
5:00-5:15 
5:15-5:30 
5:30-5:45 
5:45-6:00 

TOTAL 

20 

PASSENGER USAGE OF GRAND CENTRAL TERMINAL 
(Before Staggered Work Hours) 

September, 1972 

Penn Central Division T o t a 1 

Harlem Hudson 

1534 257 
1795 1176 
2470 2006 
4712 1763 
3843 2342 
2712 1694 
1153 339 
1250 803 

19469 10380 

1071 200 
1023 164 
1302 799 

673 646 
3051 2063 
3567 1580 
2200 2161 
1941 1091 

14828 8i04 

New Haven % Pass. -

905 5.3 2696 
1738 9.3 4709 
3630 16"0 8124 
3562 19.8 10037 
4416 20.9 10601 
3152 14.9 7558 
1617 6.1 3109 
1857 7.7 3910 

20895 100.0 50744 

887 5.4 2158 
320 3.8 1507 

1232 8.3 3333 
1626 7.3 2945 
3257 20.9 8371 
3695 22.1 8842 
3149 18.8 7510 
2327 13.4 5359 

1649) 100.0 40025 

STAGGERED WORK HOURS STUDY 
TABLE VII-4 

Trains Cars 

6 32-33 
9 49 

11 91 
14 97 
16 118-119 
14 87 

6 33 
10 50 

86 557-559 

6 32 
5 21 
7 39 
6 32 

14 96 
12 103-104 
13 82 
10 64 

73 469-470 

Avg. No. % of 
Pass. Total 

Per Car Passengers 

83 5 
96 9 
89 16 

10) 20 
89 21 
87 15 
94 6 
78 8 

91 100 w 
0 
w 

67 5 
n. 4 
85 8 
92 7 
87 21 
85 22 
92 19 
84 13 

85 99 



AM 
Exiting 

7:30-7:45 
7:45-8:00 
8:00-8:15 
8:15-8:30 
8:30-8:45 
8:45-9:00 
9:00-9:15 
9:15-9:30 

TOTAL 
.--l 
N 

PM 
Entering 

4:00-4:15 
4:15-4:30 
4:30-4:45 
4:45-5:00 
5:00-5:15 
5:15-5:30 
5:30-5:45 
5:45-6:00 

TOTAL 

21 

PASSENGER USAGE OF GRAND CENTRAL TERMINAL 
(After one year of Staggered Work Hours) 

September, 1973 

PENN CENTRAL DIVISION % 
1 2 3 1 2 3 TO TA L 

Harlem Hudson New Haven Pass. Trains --
1535 260 1825 8.6 2.8 9.2 3620 7 
2557 1099 998 14.3 11.9 9.0 4654 9 
1603 1651 3794 8.9 17.9 19.1 7048 9 
4841 1432 3323 27.0 15.5 16.7 9596 14 
3614 2295 4401 20.1 24.8 22.1 10310 16 
1155 1508 2914 6.4 16.3 14.7 5577 10 
1493 566 938 8.3 6.1 4.8 2997 7 
1142 438 1662 6.4 4.7 8.4 3242 7 

17940 9249 19855 100 . 0 100 . 0 100. 0 47044 79 

1092 119 965 8.3 1.5 5.9 2176 5 
709 355 343 5.4 4.5 2.1 1407 3 

1345 519 1305 10.2 6.6 8.0 3169 7 
1143 636 1791 8.7 8.1 11.0 3570 7 
2250 1899 3465 1 7. 1 24. 2 21. 3 7614 12 
2557 1415 3643 19.4 18.1 22.4 7615 11 
2171 2035 2502 16.5 25.9 15.4 6708 13 
1904 872 2271 14.4 11.1 13.9 5047 8 

13171 7850 16285 100 . 0 100 . 0 100 . 0 37306 67 

TABLE VII-5 
STAGGERED WORK HOURS STUDY 

Avg. No. % of 
Passengers Total 

Cars Per Car Passengers 

42 86 8.7 
48 97 9.9 
66 107 15.0 
98 98 20.4 

120 86 21. 8 
67 83 11. 9 
34 88 6.4 
41 79 6.9 

516 91 100.0 

w 
0 
-I'-

I 

28 78 5.8 
14 101 3.8 
41 77 8.5 
43 83 9.6 
82 93 20.4 
83 92 28.4 
77 87 18.0 
65 78 13.5 

433 86 100.0 



- 305 -

Analysis 

The flow of passengers on trains through Grand Central Terminal is fairly 

uniform, as evidenced by a morning Peak Hour Factor (PHF) of 0.86 and an 

evening PHF of 0.85, before Staggered Work Hours, and 0.79 and 0.89, respectively, 

after one year of Staggered Work Hours. 

There are several reasons for this. Commuter rail passengers generally 

form the habit of taking the same trains every day. The actual scheduling of 

the trains thus acts as a meter of passengers into the terminal. Peak hour 

trains are scheduled at close intervals, but the actual number of trains is 

constrained by the station capacity. What does vary, however, is the number of 

cars per train and the loadings per car. 

From 1972 to 1973, the rail lines operating into Grand Central experienced 

a loss of approximately 3,000 passengers a day, and cut service in the 8-8:15, 

8:45-9:00, 5-5:15 and 5:45-6 p.m. periods, the time frames in which the decreased 

passenger demand shows up most prominently. Unfortunately, operating changes 

of such magnitude make comparisons of the before and after data speculative 

at best, but a general method of analysis can be outlined in any case. 

Had the service levels and passenger counts remained the same, a comparison 

of car loadings would have been a good indicator of changing travel patterns 

due to different work schedules. It is necessary to look at trains serving 

the same lines -- or at least the same divisions -- to make such an evaluation. 

If, after adoption of Staggered Work Hours, the train from New Haven arriving 

in New York at 8:33 showed decreased car loadings and the 8:12 increased loadings, 

that is a clear picture of the effect of Staggered Work Hours. 

Another consideration which comes into play when evaluating commuter rail 

lines is the unique nature of their ridership. Rail conunuters are generally 

more affluent, travel farther distances and hold higher status jobs than transit 
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users in general. Many are managers or executives who do not follow the pre

scribed work schedules of their firms, instead working longer days or coming and 

going as they please. Given this assumption, even excellent data might not 

have shown any major changes in ridership patterns under Staggered Work Hours. 

A second point in the evaluation is the frequency of service offered to a 

given point. If, for instance, there is only one train from Stamford which 

arrives in Grand Central between 8 and 8:45, even a half-hour change in work 

schedules, from 9 to 8:30, would not affect the travel patterns of these 

commuters. 
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c. ~s 

Transit buses play an important role in distributing commu

ters within the CBD. Many commuters arrive at one of the rail sta

tions and then board a bus for a short trip to their work place. 

Transit buses also serve Manhattan residents who work in the city. 

Because of the general lack of crosstown subway lines, buses also 

serve those commuters who must traverse the borough to reach their 

jobs. 

This analysis deals specifically with transit buses; com

muter bus routes from New Jersey, Long Island and outlying boroughs 

were not included, primarily because of the small number of people 

using commuter buses (85,000) in comparison to other modes. 

Methodology 

Six Manhattan bus routes representing crosstown routes, 

north-south routes and combinations of the two were analyzed. Bus 

dispatchers obtained the vehicle number, counted the passengers on 

board and noted the time at which the bus passed the CBD cordon 

point. The survey was conducted during both a.m. and p.m. peak 

travel periods in October 1972 and again in June 1974. 

Results 

Passenger counts and bus arrivals on departures were grouped 

into 15-minute intervals. Average travel time, speed, number of 

passengers, buses in service and passenger loadings per vehicle were 

determined for each 15-minute period. Peak Hour Factors (PHF) were 

calculated for each line. 



Ml5@ 61st St. 
Ml01-101A@ 14th 
Ml01-101A@ 61st 
Ml04@ 60th St. 
Ml06@ 8th Ave. 
M5@ 63rd St. 
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Table VII-6 
PEAK HOUR FACTORS-BUS 

PHF for PHF for Passen!?jer Demand PHF 
Service -- AM -- PM Service vs. 

AM PM 1972 1974 A 1972 1974 .6 AM 

.79 .75 .74 .81 .07 .84 .75 ... o9 -.05 
St. .90 .89 .76 .80 .04 .89 .87 -.02 -.14 
St. .87 .70 .95 .81 -.14 .74 

I 
.88 .14 .08 

.85 .85 .82 .83 .01 .76 .88 ' .12 -.03 

.96 .88 .88 .90 .02 .73 .87 .14 -.08 

.88 .69 .88 .84 -.04 .68 • 77 .09 0 

Analysis 

The 1972 and 1974 data are not true ''before" and "after" 

data because of the limited participation in the Staggered Work Hours 

Program in Midtown at the time. Both should be viewd as ''before" 

situations. 

The data show that transit buses experience moderate peak

ing, both in ridership and in service offered. In general, travel 

times increased and speed decreased as the rush hour progressed, with 

the slowest speeds coming in the afternoon peak. Because buses oper

ate on city streets rather than exclusive rights of way, much of this 

delay can be attributed to vehicular and pedestrian congestion along 

the route and would not be affected by staggered work hours. 

The element which shows the greatest change during the 

peak hour is the number of passengers per bus. Exhibit VII-5 depicts 

the loadings of the Ml06 crosstown bus. As can be seen, even though 

the number of buses in service increases, the loadings per bus climb 

1972 
Demand 

PM 

.09 
0 

.04 
-.09 
-.15 
-.01 
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Exhibit VII -5 
STAGGERED WORK HOURS STUDY 
PASSENGER LOADINGS DURING THE MORNING PEAK 
TRANSIT BUS M 106 
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as the peak progresses. During the height of the rush hour, from 

8:15 to 8:45, more than 70 people squeeze into each bus. (Seating 

capacity of NYCTA buses is 45). Just before and just after that 

30-minute interval, loadings fall off sharply. 

A wide-scale implementation of staggered work hours would 

help smooth out this peak in passenger loadings by switching some 

passengers who now ride in the peak to earlier or later times, when 

buses are less crowded. 
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d. Auto 

Although most Manhattan-bound commuters rely on transit to get 

to and from the CBD, a hardy minority do drive. In the course of this 

analysis, the impact of Staggered Work Hours on auto facilities was 

investigated. 

Methodology 

Counts were taken at major Manhattan access/egress points -

the Midtown Tunnel, the Lincoln Tunnel, the George Washington Bridge 

-- every 15 minutes from 7 - 10 a.m. and 4 - 7 p.m. Existing origin and 

destination data were scrutinized. An attempt was also made to deter

mine if the tunnel and bridge peak periods corresponded to the peak 

period of midtown arrivals. 

Results 

The Peak Hour Factors for the highway facilities surveyed all ap~ 

preaches (1.0), indicating that they do not experience peaking. However, 

all operate at capacity for almost the entire 3-hour peak, resulting 

in the same type of severe congestion normally associated with the 

phenomenon of peaking. 
Table VII-7 

PEAK HOUR FACTORS FOR HIGHWAY SYSTEMS 
Before and After Staggered Work Hours Programs 

PHF for service PHF For Pax Demand 
offered AM PM Service 

PHF 
vs. Demand 

Pre Post ' Pre Post BEFORE SWH 
AM PM SWH SWH fl. SWH SWH fl. AM PM 

Lincoln Tunnel (1.0) (1.0) .98 .99 .01 n.a. n.a. --- -.02 ---
Queens-Midtown Tunnel II II .98 .96 -.02 .97 .97 0 -.02 -.03 
Holland Tunnel II II n.a. .96 --- n.a. n.a. --- --- ---

Wash. Bridge II II n.a. .99 --- n.a. n.a. --- --- ---Geo. 
Nwk. Broad@ Erie RR II II .92 --- --- . 95 --- --- -.08 -.OS 
Nwk. Broad@ Linc. Pk. II II .87 --- --- .90 --- --- -.13 -.10 
Nwk. Market@ Wash. II II .91 --- --- .88 --- --- -.09 -.12 
Bklyn-Battery Tunnel II II .92 .91 -.01 .89 .87 -.02 -.08 -.11 

I 
I I I I 
i I ------ --
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According to a 1972 Origin and Destination survey, only 45.6 

percent of peak trips through the Lincoln Tunnel are work trips to Midtown 

Manhattan. Other facilities showed similar splits. 

In addition, there was little correspondence found between 

Lincoln Tunnel traffic and arrival patterns at midtown work places. 

The 5 peak 15-minute periods of traffic at the tunnel (7:15 to 8:30 a.m.) 

are offset by an hour from the peak 5 periods of midtown arrivals 

(8:15 - 9:30' a.m.). 

In spite of this, the surveys did reveal a small shift of cars 

from the 8:00 - 9:00 travel period and a significantly larger shift of 

cars to the 7:00 - 8:00 time slot. A decrease in the 5:00 - 6:00 slot 

was reflected as an increase in the 4:00 - 5:00 period. 

Analysis 

The data indicate that Staggered Work Hours will not improve 

traffic conditions on auto facilities for the three reasons outlined 

below. 

1) The extended peak indicates that drastic changes in work schedules 

would be required to shift people out of the peak. 

2) The lack of correspondence between traffic and arrival times makes 

it difficult to gauge the impact of schedule changes on traffic; the 0/D 

split hampers the effectiveness of schedule changes in reducing congestion, 

since fewer than half of the vehicles are CBD work-oriented. 

3) The capacity constraint is the largest factor in the analysis. 

The facilities surveyed did not have any excess shoulder capacity, and 

thus staggering work schedules would only shift the peak around, rather than 
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spread it out. Since Staggered Work Hours helps to alleviate peaking problems 

by using excess capacity in other time periods, this capacity is vital. 

Staggered Work Hours proved to be ineffectual in altering traffic 

patterns on Manhattan highway facilities. 
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e. Pedestrian Systems 

A significant component of any commuter trip is by foot --

at station access or egress points, between modes, or at the destination. 

Pedestrian systems investigated included walkways, stairs and escalators, 

as well as related queues. 

Methodology 

Before and after counts were taken at Pennsylvania Station, 

Grand Central Terminal, Vanderbilt Avenue and 46th Street, the Port 

Authority Bus Terminal and the 53rd Street and Lexington Avenue Subway 

station. Five-minute counts were noted and accumulated into average 

15-minute counts, and then the Peak Hour Factor (PHF) was determined. 

All measurements were done between 7:30 and 9:30 a.m. and between 4 and 

6 p.m. 

Results 

The peak hour factors were determined to be: 

Table VII-8 
PEAK HOURS FACTORS - PEDESTRIAN SYSTEMS 

PHF For Pax Demand fHF 
PHF for service AM PM Service vs. Demand 

Offered Pre Post Pre Post Before SWH 
AM PM SWH SWH A SWH SWH A AM PM 

Penn Station (1.0) (1.0) .92 .90 -.02 .92 .89 -.03 -.08 -.08 

GCT - Pan Am Bldg " II .80 .83 .03 • 93 .89 -.04 -.20 -.07 

PABT - Subway doors " II .85 .82 -.03 .84 .89 .05 -.15 -.16 

PABT PM to platforms " II --- --- --- .85 .86 .01 --- -.15 -
GCT - Park Ave.@ 46th St. " II .87 .84 -.03 .76 • 7 5 -.01 -.13 -.24 

-

AVERAGE (1.0) (1. 0) .87 .85 --- .85 .86 --- --- ---
I 
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Analysis 

In general, the pedestrian facilities surveyed had high PHF's 

indicating that traffic flow is relatively uniform during the peak hour. 

This is not to say that overcrowding and congested conditions do not exist 

during the peak, but the PHF is not sensitive to capacity problems. 

The high PHF's can be attributed to the "metering" of passengers 

by their arrival modes. One major exception to this is the p.m. peak at 

the Port Authority Bus Terminal and Grand Central Terminal, where at 5 o'clock 

workers descend in droves to catch their trains or buses home. These two 

facilities show a high degree of peaking on pedestrian facilities at 5-5:15. 

In general, walkways and escalators are used uniformly throughout 

the peak, and Staggered Work Hours has little impact on their operations. 

Pedestrian elements of subway stations are discussed in a separate 

part of this section. 
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f. Building Systems 

i. Elevators 

The element of office buildings most affected by Staggered Work 

Hours is the elevator system, which under typical 9-to-S schedule experiences 

severe peaking and capacity problems at start and quit times. 

Methodology 

Counts were taken at one-minute intervals from 8 to 9:30 a,m. at 

elevator lobbies in the Morgan Guaranty Trust, Chase Manhattan and Federal 

Reserve Bank buildings in Downtown Manhattan. Both the number of arriving 

employees and the number of employees waiting for elevators were noted. 

Counts were taken before and during the Staggered Work Hours program. 

Results 

The number of employee arrivals was: 

(Employee Arr. (8:01-9:15 a.m.) 

Building 

Morgan Guaranty 
Chase Manhattan 
Federal Reserve 

Before 

1371 
1488 
1213 

During 

1244 
1004 

886 

Change 

-127 
-484 
-327 

The number of persons waiting for elevators during the peak minute 

of demand dropped sharply. At Morgan Guaranty, only 37 employees were counted 

outside the elevators, compared with 112 before Staggered Work Hours (Exhibit 

VII-6). At Chase and Federal Reserve similar patterns emerged, although 

a significant decline in the number of arriving employees probably reduced 

peak elevator demand just as much as staggered hours. 

A detailed examination of the Morgan Guaranty Trust data indicates 

that only 278 persons were delayed during the project, compared to 673 
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Exhibit VII-6 
Staggered Work Hours Study 

MORGAN GUARANTY TRUST BANK 
ELEVATOR OPERATIONS 

PASSENGERS WAITING FOR SERVICE 
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previously. For those who were delayed, the spreading of employee arrivals 

meant a decline of 81 seconds in average waiting time, from 145 seconds to 

64 seconds. Moreover, the maximum wait declined from 6 minutes to 2 minutes. 

This data is shown in Exhibit VII-7. 

Analysis and Conclusions 

The reduction in elevator peaking at Morgan Guaranty Trust occured 

because employees shifted out of the peak 15 minutes (8:43-8:58). The 

capacity of these elevators averages 14 employees per elevator and 1.5 

elevator departures per minute, or 315 persons in 15 minutes. The new 

arrival pattern reduced persons arriving during the peak 15 minutes from 

514 passengers to 328 passengers. Delays were greatly reduced because the 

arrival demand with staggered shifts was only slightly higher than the 

elevator capacity. 

It is concluded that when properly applied, a staggered work hour 

program can significantly reduce elevator crowding. Benefits to the employee 

are most apparent, and include fewer lobby delays and a significant reduction 

in the duration of the delay. The employer benefits because his people 

arrive more promptly, and the building operator benefits to the extent that 

his elevators and lobby areas are more evenly utilized. 

The design of a proper program for elevator usage requires that 

persons using each elevator group are on staggered starting times. The 

number of persons who are shifted to other starting times may, in some instances, 

be relatively small. All that is required is a reduction of employee arrivals 

to a point where peak demand equals the elevator capacity. 
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Exhibit VII-7 
Staggered Work Hours Study 

STAGGERED WORK HOURS PROJECT 
MORGAN GUARANTY TRUST BANK 

EMPLOYEE WAITING TIMES AT ELEVATORS 

2 3 4 

~ore project 

~urin9 project 

5 6 
LENGTH OF WAIT (minutes) 
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ii. Lobbies 

The success of Staggered Work Hours in reducing lobby congestion 

depends upon the work schedule distribution of employees using the lobby. 

In a one-firm building, with all departments on the same schedule -- even 

if it is an 8:30 - 4:30 "staggered schedule"-- congestion will not be reduced. 

However, in a multi-firm building, staggering work scpedules away 

from the predominant one will ease the peak flows (Exhibit VII-8). The same 

result can be achieved in a single tenant building by staggering hours by 

departments. 

The survey methodology and benefits are the same as for the elevator 

analysis. 
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Exhibit VI1 - 8 
STAGGERED WORK HOURS STUDY 
ARRIVAL RATE OF PERSONS ENTERING THE PAB LOBBY 
NO. OF PEOPLE 
500.--------.----~-----.----~---,------, 

' \ IS.for. Slagg11r11d Hours 

' \ 
4001-----+--------------+-----1-------1 

\ 

... 

I 
I 
I 
I 
I 

~' 

\ \ \ur,n, St w-,.,, Noun 

...... \ 
' 

0 .___....______.___,__..__......___.___._...____.____.____,_..._____._____.____, ___ ...._~-
8:00 AM 8:15 8:30 8:45 9:00 9: 15 9:30 
TIME 
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3. Special Analyses 

In the course of the Staggered Work Hours project, several 

very specific analyses were conducted either to provide basic infor

mation or to monitor the success of the program. These were: the 

"Transportation Tardy Study"; an analysis of service adjustments 

required because of the new work schedule patterns; and a series of 

photographic monitoring studies. These are discussed in detail in 

the following section. 
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a. Transportation Tardy Study 

During the course of Staggered Work Hours in Lower 

Manhattan, the managerial staffs of a number of participating 

organizations reported increased employee punctuality as a result. 

This was apparently due to fewer and less severe transportation 

delays earlier in the morning peak period. To look into this in 

greater detail, the "Transportation Tardy Study" investigated the 

relative reliability of rail transportation systems during various 

parts of the morning peak period. For instance, would a person 

working a schedule earlier than a 9-to-5 schedule be less likely 

to incur a transit and/or commuter rail delay in going to work in 

the morning? This is of obvious importance to the Staggered Work 

Hours Program since, if patterns of train delay were found to build 

up during the morning peak period, more employees could be expected 

to arrive at work on time if they started at 8:30 rather than 9:00. 

Methodology 

The Tardy Study was limited to commuter and transit rail 

transportation systems, since 85 percent of Lower Manhattan employees 

use a rail mode for a significant portion of their journey-to-work trip. 

With the cooperation of the rail transportation operators in the region, 

train "on-time" arrival data was collected for each morning peak period 

train for a sample of 18 randomly-selected days in 1970. Rail systems 

surveyed included all New York-New Jersey area conmuter lines at their 

inbound terminals, several selected New York City Transit Authority 

subway lines at key stations, and the interstate Port Authority Trans

Hudson (PATH) transit system. Since train "delay" is the basic unit 
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being investigated, for the purpose of this study a train is considered 

"delayed" if it arrived at its checkpoint terminal or station at least 

five (5) minutes or more after its scheduled arrival time. 

Results 

The major findings of the Tardy Study are as follows: 

• Significant relationships were found on many individual 

New York-area rail systems studies -- both commuter and 

transit -- which indicate an increasing pattern of train 

delays as the morning peak period progresses. These 

patterns represented either an increasing likelihood 

(or probability) of train delay, or increasing amount of 

train delay, or both, over the major portion of the 

peak period. Generally, rail delays are minimal prior 

to about 7:30, and subside rapidly after 9:30 a.m. 

• Manhattan employees using the rail systems studies 

encountered greater and more frequent delays for a 9:00 

a.m. starting time compared to an 8:30 start, for exam

ple. In addition, rail delays are even less before an 

8:30 start. Findings for the transit systems studied 

indicate more than a 25 percent greater likelihood of 

train delay, and over a 40 percent increase in the average 

length of delay time for a 9:00 start versus an earlier 

8:30 beginning. 

The commuter railroad system serving Manhattan exhibited 

similar relationships when comparing 8:30 against 9:00 a.m. 

starting times. The chance of being delayed is two-thirds 
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greater for the later starting time, while the average delay 

is one-half greater for the 9:00 start. 

The difference in length of time delay means, in other words, 

that Manhattan employees untilizing rail systems were found on the 

average to save more than one full hour of counnuting time every 

month dur~ng the morning if they started work at 8:30 a.m. 

compared to 9:00 a.m. Co11111uters would save additional travel 

time for a pre-8:30 start, since delays before 8:30 are even 

lower. 

• Rail transit service for the systems surveyed is almost as fre

for an 8:30 start time as it is for a 9:00 start. In the 20-

minute time period between 8:10 and 8:30 a.m., 2369 trains were 

scheduled, while 2427 were scheduled between 8:40 and 9:00 a.m. 

• Train "annulments" on transit systems studied were 17 percent 

more frequent for a 9:00 start than for an 8:30 arrival. Rail 

transit system annulments, such as cancelled or out-of-service 

trains, are a measure of passenger crowding rather than delay, 

for example, since fewer trains than scheduled are actually in 

operation. For 21 transit lines examined, the percentage of 

annulled trains increased for a 9:00 vs. 8:30 start on 13 of the 

21 lines, stayed essentially the same on three routes, and 

decreased on five lines. 
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b. Service Adjustments 

Since most transit schedules are set up to serve connnuters who 

work 9-to-5, project staff realized that workers on earlier or later 

schedules might experience some service problems. 

In anticipation of these, "Transportation Survey" forms were 

prepared and distributed to firms going on Staggered Work Hours (Exhibit). 

Any employee who was having comnuting problems on the new hours only had 

to fill in the form, specifying the nature of the complaint, and mail the 

post-paid folder back to the Port Authority project team. 

Of all Manhattan employees on staggered hours, only 5 percent 

felt it necessary to return the forms. This low response rate seems to 

indicate that the New York transportation systems can absorb such changes 

without major difficulties. 

Analysis 

Questionnaires were reviewed by Port Authority staff members 

as they were returned, and classified as follows: N.J. Comnuter Railroads, 

Northern(NY) Comnuter Railroads, Long Island Railroad, Bus, IRT Subway, 

BMT-IND Subway. Surveys which were incomplete, favorable, or dealt with 

personal problems or those caused by the PATH strike -- or complaints 

registered by employees still on 9-to-5 -- were placed in an unclassified 

category. The responses were so tabulated in order to pinpoint which 

lines or services posed the most problem for Staggered Work Hours partici

pants. 

Once such problems were identified, a Project Staff member would 

contact the appropriate transportation agency and seek a solution. 

Service Changes 

The transportation agencies involved were most responsive to 

changing service needs under Staggered Work Hours. Most adjustments 
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concerned adding earlier service in the morning or evening peaks, adding 

extra cars to existing scheduled trains, or ~oordinating connecting services. 

A sample of service adjustments is shown in Table VII-9. 

General Approach 

The philosophy of the Manhattan Staggered Work Hours Project 

Staff was that service adjustments would be made only if participants 

specifically requested them. This approach worked very well as operators 

did not add unnecessary service in anticipation of demand which never 

materialized. In most cases, transportation systems have enough excess 

capacity in the peak shoulders to absorb Staggered Work Hours participants. 
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Table VII-9 

STAGGERED WORK HOURS STUDY 
TRANSPORTATION SERVICE ADJUSTMENTS 

Examples of adjustments made by transportation operators in support of 

requests in the Manhattan Staggered Work Hours Program from participants: 

NEW YORK CITY TRANSIT AUTHORITY 

• Earlier ''RR" train (BMT) added in both morning and afternoon 

service beginning January, 1971. 

• Two trains added to Brooklyn-bound "E" service (IND) in the 

afternoon, ma.king earlier service available (before 4:44 p.m.) 

and allowing 4-minute rather than 6-minute headways, as of 

June 22, 1970. 

PATH (PORT AUTHORITY TRANS-HUDSON) 

• Morning service expanded from Newark-to-World Trade Center to 

allow 3-minute headways over a longer period. Three-minute 

departures were available from 7:45 a.m. as of April, 1970, 

and from 7:42 a.m. starting in July, 1973. 

• Evening service expanded from World Trade Center-to-Newark by 

two additional trains in July, 1973, with departures every three 

minutes from 4:37 to 5:19 p.m. and from 5:25 to 5:40 p.m. A 

previous expansion in service was the addition of a 4:40 departure 

(June, 1970). 

• Earlier afternoon express service from World Trade Center-to

Hoboken, beginning at 4:38 p.m., started January 21, 1974. 

ERIE-LACKAWANNA RAILIOAD 

• Train 425 added to schedule on July 6, 1970, leaving Hoboken 

at 5:02 p.m. and serving major Gladstone Branch stations, to 

complement existing 4:46 departure. 

• Train 1601 rescheduled on the Pascack Valley Line from a 

4:46 p.m. to a 4:52 departure in July, 1970. 
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Table VII-9 (Con't.) 

STAGGERED WORK HOURS STUDY 

PENN CEN'IRAL RAILROAD (NEW JERSEY DIVISION) 

• Train 3814 service improved when three cars began stopping in 

Princeton Junction in SUI1111er 1970 to provide earlier morning 

service, and two additional cars were subsequently added by 

November 1970, a sixth in November 1972, and one more on a day

to-day basis in June, 1973, to acconmodate increasing patronage. 

• Amtrak Train 180 began departing Princeton Junction at 6:30 a.m. 

on June 10, 1973. 

• Revised afternoon schedule and added one train on Mainline, 

effective October 29, 1973. 

PENN CEN'IRAL RAILROAD (NEW HAVEN DIVISION) 

• One car added to New Canaan branch train connecting with Train 

1928 (leaving Grand Central at 4:38 p.m.), beginning May 14, 1973. 

• One car added to Train 1358 (leaving Grand Central at 4:41 p.m.) 

as of May 14, 1973, to relieve overcrowding. 

• One car added to Train 1337 (arriving Grand Central at 8:10 

a.m.) on May 14, 1973 to relieve overcrowding. 

CEN'IRAL RAILROAD OF NEW JERSEY 

• Additional Mainline train introduced by State of New Jersey and 

CNJ to arrive at Newark at 7:45 a.m., effective April 12, 1973, 

adding to existing service provided by a Mainline train arrival 

at Newark at 7:27 a.m. 

• Extended route of Train 5921 (departing Newark at 4:59 p.m.) 

to provide service to Raritan (filling the gap to Train 5923, 

a 5:17 departure for Raritan). 

IRANSPORT OF NEW JERSEY 

• Added 4:45 p.m. bus departure to Matawan/Marc Woods beginning 

September 10, 1973. 
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c. Photographic Techniques 

Various methods of photography were employed during the 

course of this study to both monitor and document the peaking 

phenomenon. 

i. Still Photography - In order to depict the phenomenon 

of peaking, it is necessary to take a series of photographs over 

time. For example, to show the peak congestion on a subway platform, 

pictures were taken at short intervals throughout the peak in order 

to show the progression of passenger flows. A clock was included in 

each frame to give a time reference. Whenever possible, the shots 

were framed to include the arriving or departing train, to prevent 

misleading comparisons. The camera angle remained constant through

out the period. 

Still pictures were also taken aboard vehicles, both 

to check the estimated car loadings and to present a visual documen

tation of the level of crowding corresponding to various car loadings. 

ii. Movie Photography 

A number of time lapse movie films were taken in subway 

stations and on sidewalks; this technique collapsed the two-hour 

peak period into a fifty-foot film by clicking off one frame every 

second. When shown in slow motion, these films accurately portrayed 

the rise and fall of demand during the peak. Again, a clock was in

cluded in the frame to give a time reference. 
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iii. Aerial "Skycou'.lt" Photography 

This technique involves taking aerial time-series still 

photographs of major highway arterials. It was investigated but 

not used in the Manhattan analysis because of the unusually small 

number of peak-hour commuters who drive into the CBD, and because 

of the capacity problems on the arterials. It would be a very effec

tive tool in those cities with a high percentage of automobile work 

trips. 

Basically, aerial "skycount" photography requires pictures 

to be taken every 10 or 15 minutes so that a manual count of demand 

can be taken. A series of shots in one location over the peak two 

or three hours would identify the 15-minute periods when demand is 

highest, as well as the periods when excess capacity exists. 
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D. RECOMMENDATIONS 

After extensive analysis of the impact of work schedule 

changes on transportation systems, one conclusion stands out clearly 

- Staggered Work Hours can help most transportation systems function 

more efficiently. Staggered Hours is most beneficial to systems 

which experience congestion due to peaking, rather than capacity 

problems. 

In summary, staggered hours can spread out demand during 

the peak period and thus reduce the peak load. This, in turn, re

duces passenger loadings per vehicle, increases average speed, and 

generally results in a better level of service, as well as more 

efficient operation of the system. 

Specifically, staggered work hours is recommended in the 

following situations: 

1) In areas served by systems (such as the New York 

City subways) with a high degree of peaking due to work trips 

being concentrated around 9 a.m. and 5 p.m. 

2) In areas with heavy concentration of employment 

(Rockefeller Center, World Trade Center), where building 

systems, sidewalks and transportation terminals are congested 

at the normal starting and quitting times. 

3) In small cities where a predominant work schedule 

exists, resulting in a very high "peak load" which must be 

met by the transportation system. 

Specific benefits of Staggered Work Hours in these situa

tions are discussed in Chapters IX and X. 





Chapter VIII 

·Attitudes 
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Staggered Work Hours Study 

VIII. ATTITUDES 

A. OBJECTIVE 

The objective of this section is to present pertinent documen

tation on the attitudes of employees and management to Staggered Work 

Hours. Some of the material was also presented earlier in Section IV of this 

report in comparing various work schedule concepts. 

B. WORK PERFORMED 

Project staff has reviewed and coordinated a number of detailed 

attitude surveys conducted by the Port Authority or other organizations in 

evaluating their Staggered Work Hours efforts. In many cases, staff assisted 

in the design, conduct and/or analysis of these surveys. 
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C. ANALYSIS 

1. Introduction 

Although the Port Authority's prime interest in Staggered 

Work Hours has been to determine whether it would relieve transportation 

congestion, staff recognized fully that the program would never succeed 

if the people involved reacted negatively to revised work hours. Attitude 

surveys therefore were conducted to determine the responses of supervisors 

and employees before and during the implementation of Staggered Work Hours 

Programs. Via formal or informal questionnaires, they can assess the 

feelings about the desirability of changing work schedules, preferred 

hours, the potential or actual effect of revised hours toward an employee's 

job, productivity, the effect upon home life and community activities, and 

the employee's feeling about transportation. Attitude surveys can be 

extremely comprehensive or relatively short. It is possible to eliminate 

formality and merely record feedback from supervisory staff as elicited by 

them from their subordinates. It is probable, however, that the best 

returns as well as assistance in furthering Staggered Hours programs is 

achieved by soliciting detailed responses from large segments of the employees 

on new schedules. In most cases these surveys should be anonymous in order 

to al~~~ the respondent to put down his frank thoughts on the program without 

fear of exposure. 

The attitude survey attempts to check the value of a Staggered 

Work Hours Program related to the following aspects: 

1. What is the employee's overall attitude towards Staggered 

Work Hours? Does he experience changes in crowding or delay 

under the new schedule as contrasted with the old schedule? 
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If he has not yet started on a Staggered Work Schedule, 

what does he think about trying or experimenting with 

staggered hours? 

2. What hours does he prefer to work? Earlier, later or no 

preference? 

3. What are the characteristics of his commuting trip? What 

is his residential point of origin, principal mode and typical 

length of time for the trip? 

4. Does he anticipate any potential problems if Staggered Work 

Hours are adopted? Or, in the event Staggered Hours are in 

effect, what has been the effect on his travel to work, his 

home life and his business productivity. 

The Port Authority has participated in or is aware of numerous 

attitude studies involving Staggered Hours. One of the most detailed and 

formal surveys was conducted by the Port Authority jointly with the 

Downtown-Lower Manhattan Association in 1970. The organizations, in order to 

investigate as objectively as possible employee reaction to Staggered Work 

Hours, retained Dr. Derek L. Phillips then Associate Professor of Sociology 

at New York University. The primary goal of Dr. Phillips' investigation, 

discussed below, was to ascertain the impact of the Staggered Work Hours Project 

in Downtown Manhattan. Other formal surveys include one conducted by 

Mr. Henry Cohen, Director of the Center for New York Affairs, New School for 

Social Research, to evaluate the affect of Staggered Hours on employees of 

the Port Authority. In this project as well Dr. Derek Phillips, was retained 

as Research Leader. 
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Several organizations in New York City made their own surveys of 

employee reaction to Staggered Hour programs. Some firms which undertook 

surveys among their own employees include Bristol-Myers Company, New York 

Life Insurance Company, Union Carbide, Westvaco, Ogilvy & Mather and Sears, 

Roebuck & Company. 

2, Lower Manhattan Survey (1970) 

To study the attitudes of Lower Manhattan employees and management 

to the growing Staggered Work Hours Program, the Port Authority and the D-LMA 

engaged Dr. Phillips who designed questionnaires which were distributed to 

the employees of 27 of the companies participating in the Downtown project, 

These firms ranged from the largest with some 5,000 or more employees, to 

smaller firms employing 400 or fewer individuals. The survey returns totalled 

some 27,000 and included ample representation from firms in the four major 

segments of the Lower Manhattan business community: banking, insurance, 

investment and corporation headquarters groups. The questionnaire employed 

in the study is shown in Exhibit VIII-I. 

About half of those who returned questionnaires were actually 

participating in Staggered Hours, while more than 80% were familiar with 

the project's existence. More importantly, almost 85% of the respondents 

provided a favorable overall reaction to Staggered Work Hours. Some effects 

on the various aspects of their lives are as follows: 

• Lessened congestion and overcrowding were reported by more than 40% 

of the respondents. This included overcrowding in elevators, in the lobbies 

of the buildings where they worked, and in the streets around their places of 

employment. Some 18% noted that crowding had been alleviated in restaurants 
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EXHI!!T VIII -1 

DOWNTOWN LOWER MANHATTAN ASSOCIATION 
STAGGERED WORK HOURS QUESTIONNAIRE 

NEW YORK UNIVERSITY 
Graduate School of Arts and Science 
Department of Sociology 
19 UNIVERSITY PLACE, ROOM 300, NEW YORK, N.Y. 10003 
AREA 212 598-2858 

September, 1970 

Dear Downtown Manhattan Employee: 

As many of you know, almost fifty firms and organizations in the Downtown Lower 
Manhattan area have been participating since April in a "staggered work hours project" 
sponsored by the Downtown Lower Manhattan Association and The Port of New York 
Authority. The purpose of this project, in which some employees in your organization are 
participating, is to help alleviate overcrowding and congestion on transportation systems in 
the area during the peak period travel times of 9:00 A.M. and 5:00 P.M. 

At the request of the project's sponsors, I have prepared the accompanying question
naire as part of a broad-scale investigation of the effects of the staggered work hours project 
on people who work in lower Manhattan. The questionnaire is designed to give you the 
opportunity to assess and evaluate various work schedules as they affect your everyday 
life-at work, at home, and in commuting. In addition, we are asking you in your capacity as 
a department manager or unit head to complete a special section of the questionnaire 
dealing with the possible effects of the changed hours on your firm's operations. 

Some of you who receive this questionnaire will not have been directly affected by 
the staggered work hours project. That is, you will not be on a new schedule. Nevertheless, 
it is important that you too complete the questionnaire, so that your views and experiences 
can be compared and contrasted with those of persons working new schedules. 

It will be seen that a few of the questions are somewhat personal and private in 
nature. Because of this, considerable care has been taken to assure that the identity of the 
persons filling out these questionnaires cannot be determined. Moreover, your answers will 
be used only to assess the staggered hours project and for no other purpose. 

There are, of course, no "right" or "wrong" answers or responses. We just want to 
know how your work schedules have affected you. I know that many of you are frequently 
asked to take time from a busy schedule to answer questionnaires. Your views in this case 
are extremely important, however, since we have no way of knowing the full effects of the 
project if we don't hear from you. I would, therefore, appreciate your trying to find time to 
complete and return this questionnaire within 2 days. A return envelope is enclosed for your 
convenience. Thank you for your help. 

Sincerely, 

Derek L. Phillips 
Associate Professor of Sociology 

New York University 
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EXHIBIT VIII - LJcont. ) 

STAGGERED WORK HOURS PROJECT 

SPECIAL QUESTIONNAIRE - UNIT HEADS ONLY 

INSTRUCTIONS: MOST OF THE QUESTIONS IN THIS QUESTIONNAIRE CAN BE 
ANSWERED BY PLACING A CHECKMARK NEXT TO THE APPROPRIATE ITEM. IN 
A FEW CASES, THOUGH, YOU WILL FIND DIFFERENT INSTRUCTIONS. PLEASE 
READ THESE SPECIAL INSTRUCTIONS CAREFULLY BEFORE ANSWERING THE 
QUESTIONS. 

YOUR ANSWERS TO THIS QUESTIONNAIRE WILL BE POOLED WITH THOSE 
OF OTHER PERSONS AND NOT IDENTIFIED WITH YOUR NAME. IN FACT, YOU 
WILL NOTICE THAT THERE IS NO PLACE FOR YOUR NAME ON THE QUESTION
NAIRE. PLEASE DO NOT WRITE IN YOUR NAME! ALL ANSWERS WILL BE 
COMPLETELY CONFIDENTIAL, ANO USED ONLY FOR THE PURPOSE OF ASSES· 
SING THE EFFECTS OF THE STAGGERED WORK HOURS PROJECT. PLEASE 
ANSWER EACH QUESTION AS CAREFULLY AND ACCURATELY AS YOU CAN. 
UNLESS THERE I\RE DIFFERENT INSTRUCTIONS, PLEASE CHECK Q!'!J.Y Qrg_ 
ANSWER FOR EACH QUESTION. 

1) PLEASE LIST THE NAME OF THE FIRM FOR WHOM YOU WORK: ___ _ I 11} ARE YOU FAMILIAR WITH THE STAGGERED WORK HOURS PROJECT 
THAT IS OPERATING IN MANY FIRMS IN DOWNTOWN MANHATTAN? 

21 WHAT IS THE ADDRESS WHERE YOU WORK7, __________ _ 

31 HOW LONG HAVE YOU IIEEN WORKING THERE? 

__ (11 

__ 121 

_(31 
__ 14) 

__ 151 

--16) 
__ 171 

Less than 1 month 
Between 1 month and 1 y
Between 1 and 5 yurs 
Bot ween 5 ond 10 yMra 

Between 10 •nd 15 yurs 
B•-n 15 and 20 yun 
20 yurs or longer 

41 WHAT IS YOUR PRESENTLY ASSIGNED SCHEDULE OF WORK HOURI (AS 

OF TODAY!? 

__ (11 

_121 
_131 
_141 
_151 
. _(6) 

___ 17) 

_tBI 

B.00 A.M. to 4·00 P.M. 
8.15 A.M. to 4:15 P.M. 
8:30 A.M. to 4.30 P.M. 
8:45 A.M. to 4:46 P.M. 
9:00 A.M. to 5:00 P.M. 
9:15 AM. to 5.15 P.M . 
9:30 A.M. to 5:30 P.M. 
Other _____ _ 

5) WHAT IS YOUR AGE1 

__ 111 
__ (21 

_(31 
_15) 

17-25 
26-35 
38-56 
Ovor 55 

Ill YOUR SEX IS? 

__ 11} Malo 
__ 121 Fomole 

71 WHICH OF THE FOLLOWING APPLIES TO YOU? 

_111 
__ 121 

_13} 
__ (4} 

Not m•ried 
Marrted. with no children 

Married, with no children hv1ng at home 

MorrlOd. with ono child ln,1r19 at homo 
M•r1ed, with rwo or more chddren IN,ng ■t home _(51 

_ 161 Other _____________________ _ 

Pluoe spoc1tv 

8 101 PLEASE INDICATE YOUR CITY. COUNTY, AND STATE OF RESIDENCE· 

County Stat■ 

__ (1) Yes, fam1h1r 
__ 12) No, unl1m1hor 

121 ARE YOU, PERSONALLY, PARTICIPATING IN THE STAGGERED WORK 
HOURS PROJECT? 

_ 111 Yes, portocipot1ng 
__ 121 No, not portoc1patonv 

QUESTIONS 13-21 ARE TO BE ANSWERED ONLY IIY THOSE PERSONS WHO 
HAVE HAD THEIR SCHEDULES CHANGED SINCE APRIL 1, 1170. THOSE WHOSE 
SCHEDULES HAVE NOT IIEEN CHANGED ARE ASKED TO SKIP TO QUESTION 22 

13) IF YOUR SCHEDULE HAS ■EEN SWITCHED DURING THE PERIOD SINCE 
APRIL 1, WHAT WAS YOUR ORIGINALLY ASSIGNED SCHEDULE? 

__ (11 

_(2) 

_(31 
_(41 
_(5) 

_(6) 
_171 
__ (81 

8:00 A.M. to 4:00 P.M. 
8·15 A.M. to 4:16P.M. 
8:30 A.M. to 4:30 P.M. 
8:45 A.M. to 4:45 P.M. 
9:00 A.M. to 5:00 P.M. 
9: 15 A.M. to 5: 15 P.M. 
9:30 A.M. to 5:30 PM. 
Other: ____ _ 

Pluoe Specify 

14) HOW LONG HAVE YOU BEEN ASSIGNED TO WORKING YOUR PRESENT 
SCHEDULE IASOF TODAY!? 

_(11 
_121 
_(31 
_(41 
_(5} 

_161 
__ (71 

Lns than 1 week 

1-2-• 
2-3woek1 
3-4woek1 
4--6-• 
6-8-• 
Moro th■n 8 wNks 

151 COMPARING YOUR COMMUTING EXPERIENCE ON YOUR PREVIOUS 
SCHEDULE WITH YOUR COMMUTING EXPERIENCE ON THE PRESENT 
SCHEDULE, ARE YOU: 

_(11 

_121 
-13} 

More satisfied with commutmg 1xper11nce now 
less satisfied with commut11"9 experience now 
No change m commuting ■xpertene11 

111) HAS THE AMOUNT OF TIME YOU SPEND WITH YOUR FAMILY OR 
FRIENDS AND RELATIVES IN THE EVENING HOURS BEEN CHANGED BY 
THE NEW SCHEDULE? 

__ 111 

_121 
_(3) 

_141 

No chan991 
Amount of time changed. 11t1sf1ed with changes 
Amount of tom■ chongecl; d1•t11f1■d with chang■s 
Amount of um• changad. doesn't make env difference 
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EXHIBIT Vll.I - 1 (cont.) 

171 HAI THE NEW SCHEDULE MADE ANY CHANGES IN YOUR INVOLVEMENT 
OR PARTICIPATION IN VARIOUS KINDS OF ACTIVITIES IN THE EVENING7 

__ (11 

__ 121 
__ (31 
__ (41 

No changes 
Chaneos, satisfied 
Chanen. d .... u,f,oa 
ChallfOS, doeon t make any d,floronce 

111 HAS YOUR IEING ON A NEW SCHEDULE CAUSED ANY l'flO■LEMS WITH 
REGARD TD THE SCHEDULES (FOR WORK OR WHATEVER) OF OTHER 
,EOPLE IN THE HOUIEHOLD7 

__ 111 

_(21 
_(31 
_(41 

No other per90ns 1n houllhold 
No problems 
Minor probl■ms 
Ma10< probl■m1 

111 COWARED TO THE WAY YOU GENERALLY FELT ABOUT YOUR JO■ 
BEFORE THE NEW SCHEDULE ■EGAN, ARIE YOU NOW: 

__ 111 

__ (21 

_(31 

More wt1sfled 
L111ut11hld 
Equally 1■t11htd 

201 IN !Ql,!!! OPINION. HAI THE NEW SCHEDULE MADE YOU: 

__ (11 
__ (21 
__ (31 
__ (41 
__ (61 

Much more effective at work 
Somewhat more effectn1e at work 

No cha"90 from the old ochedule 
Som-hat , .. effec1n1e at work 
Muell , .. effectn,e at work 

211 ON THE NEW SCHEDULE, DOES THE WORKDAY SEEM TO YOU TO IE 
~. SHORTER, OR AIOUT THE SAMU 

__ (11 

__ (21 
__ (31 

Lo,,., 
Shorter 
About the....,. 

OUHTIONS 22--42 ARE TO ■E ANSWERED ■Y fil ,ERIONS, WHETHER OR 
NOT THEY ARE ON A NEW SCHEDULE. IF YOU ARE NOT WORKING NEW 
HOURS, AN AIIUM,TION IS MADE IN THUi QUEITIONI THAT THE NEW 
SCHEDULES MIGHT HAVE AFFECTED YOU-EVEN THOUGH YOU 'IUONALL Y 
HAVE NOT CHANGED YOUR WORK SCHEDULE. 

221 IN YOUR VIEW, HAI THE STAGGERED WORK HOURI ,ROJECT LESSENED 
THE CONGESTION AND OVERCROWDING IN THE ELEVATORS IN THE 
BUILDING WHERE YOU WORK7 

__ (11 Yes 

__ (21 No 

231 HAS THE STAGGERED WORK HOURS ,ROJECT LESSENED THE CROWDING 
IN THE LOBBY OF THE BUILDING? 

__ (11 Yes 

_(21 No 

2'1 HAS IT LESSENED THE CROWDING AND CONGESTION IN THE STREETS 
AROUND THE BUILDING? ---

__ I 11 Yes 
__ (21 No 

251 IN YOUR VIEW, HAS THE ,ROJECT ALLEVIATED THE OVERCROWDING IN 
RESTAURANTS AND STORES DURING YOUR LUNCH HOUR7 

__ ill Yes 

_121 No 

211 IN YOUR OPINION. HAS THE NEW SCHEDULE MADE MOST ,Eo,LE YOU 
~ ------
111 

_(21 
_131 

___ 141 
__ (51 

Much rnor• effective 1t work 

Somw-l"l•t mOfe 1ffect1v• at work 

No change from Old ochldula 
Somavhat I"' effect1\ol •t work 
Much '"' ,lffectNI ll work 

271 COMPARED TO THE OLD SCHEDULE. HOW DO YOU FEEL THE NEW 
SCHEDULE AFFECTS~~ TOUCH WITH ,Eo,u AT WORK7 

__ Ill 
__ 121 

_Ill 
_(41 
__ (51 

Much usaer to get m touch wnh people now 
Somewhar eaSter to get 1n touch with people now 

Sime H before 
Somewhat more d1ff1cult to aat ,n touch with people now 
Much more d1fhcult to get ,n toueh with peopt1 now 

211 BEFORE THE STAGGERED WORK HOURS l'flOJECT WENT INTO EFFECT. 
WHAT WOULD HAVE BEEN YOUR REACTION TO IEING TEWORARILY 
ASSIGNED TO WORK AN 1:30 ID 4:30 SCHEDULE? 

_(11 

_121 
__ Ill 
__ (41 

_(51 

Strongly favorable 
Somewhat favorable 
Somewhat unfavorable 
Strongly unfavorable 
No ruct,on 

211 WHAT WOULD HAVE BEEN YOUR REACTION TO BEING TEWORARILY 
ASSIGNED TO WORK A l:30 to 5:30 ICHEDULE7 

__ 111 

_(21 
_131 
__ (4) 

_(51 

Strongly favorable 
Somewhat l■vorllble 
Som-hat unl■vorable 
Strongly unf■vor■ble 
No ruction 

301 WHAT DO YOU FEEL IS THE OVERALL REACTION OF MOST 'EO,LE YOU 
KNOW IN THE ORGANIZATION WHERE YOU WORK TOTHE STAGGERED 
WORK HOURS ,ROJECTI 

_(11 
_(21 
_(JI 
_(41 
__ (61 

Strongly favorable 
Somewhat favorable 
Somewhat unfavorable 
Strongly unf .. orabl■ 
No ructt0n 

311 WHETHER OR NOT YOU WOULD LOOK FAVORA■LY Uf'ON ■EING 'EIIIIIIA• 
NENTL Y ASSIGNED TO VARIOUS SCHEDULES. HOW WILLING WOULD YOU 
BE TO ACCE,T EACH OF THE FOLLOWING SCHEDULES AS ,ERMANENT7 
,LEASE INDICATE HOW YOU WOULD FEEL AIOUT EACHOF THE SIVEN 
(71 SCHEDULES LISTED IELOW: 

AM. 8 00 115 8:30 8:45 11:00 11:16 11:30 
P.M. 4 00 4:16 4.30 4:45 6:00 5:15 5.30 

111 Vory w,11,ng 
(21 Somewhat wllhng 
(JI Somewhat unwolhng 
(41 Vory unwilling 

321 IF YOU WIRE ASKED TO RECOMMEND A STAGGERED WORK HOURI 
SCHEDULE TO 'EO,LE IN NEW YORK OTHER THAN THOSE IN THE 
ORGANIZATION WHERE YOU WORK, WOULD YOU GIVE A: 

_111 
__ (2) 

__ (31 

_(41 

Strongly f■vorllble recommendation 
Somewhat favorable recomrnandatt0n 
Som-hat unfavorable recommendetoon 
Strongly unfavorable recommencMllon 

331 NOW THAT THE STAGGERED WORK HOURS ,ROJECT HAI ■EEN IN 
EFFECT FOR SEVERAL WEEKS. WHAT IS YOUR OVERALL REACTION TO 
J.ll·(WHETHER OR NOT YOU ARE ON A NEW SCHEDULEI. -

__ Ill 

_(21 
_(31 
__ (41 

Strongly f■vorable 
Somewhat favorable 
Somewhat unfavorable 
Strongly unfavorable 

341 DO YOU FEEL THAT THE '"REGULAR" SCHEDULE IN YOUII FIRM WAI 
CONVENIENT FOR MOil ,EOPLE WHOM YOU SU'IRVIIE7 

__ ( 1 t Verv conven..,t 
__ 121 Somewhatcon•.,-• 

131 Somewhat 1nconven11nt 
__ t4> v-,..,, 1nconventent 
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EXHIB 
•1 IF THAT SCHEDULE WAI CHANGED, DO YOU FEEL THAT THE PRESENT 

WOIIK SCHEDULE II CONVENIENT FOIi MOST l'EOf'LE WHOM YOU IUl'EII• 
VISE7 

_ ( 1l Schedule hM not cllan9ld 
__ (21 Vwy canven-t 
_ (31 Somawhat canv•-t 
__ (41 Somawhat ~ient 
__ (Iii Vwy l__,ient 

Ml COMPAIIED TO THE PIIEVIOUI ICHEDULE, DO MOaT PEOPLE NOW AR• 
RIVE AT WORK EAIILIEII, AT THE SAME TIME, 011 LATEII THAN THEIR 
iiiiGNED SCHEliiii:iFoil AIIIIIVING~ -- ---

- 111 Not undlr new ICNdule 
_121 Eartilr 
__ (31 Same time 

_(41 I.Mar 

371 COMPAIIED TO THE PIIEVIOUS SCHEDULE, DO MOIT PEOPLE NOW LEAVE 
WORK EARLIEII, AT THE MME TIME, 011 LATEII THAN THEIII ASSIGNED 
ICHEDULEFOR LEAVING?-- -- ---

__ (11 Not undlr MW ICNdule 

_(21 Earli« 
__ (31 SameT-

--141 L1tar 

311 COMPAIIED TO THE OLD SCHEDULE, II THERE INCREASED EFFICIENCY, 
DECIIEAIED EFFICIENCY. OR ~ ~ !_!! !!!! EFFICIENCY OF THE 
PEOPLE WHOM YOU IUPERVIIE7 

_ I 11 Not undlr new IChedule 

_ 121 lncr-■-d efficiency 
_ 131 O■cnalld efficiency 
_(41 Nochar,o■ 

VIII - 1 cont.) 
391 HAI THE NEW SCHEDULE CREATED ANY COMMUNICATIONS PROBLEMS 

INTERNALLY IN YOUR ORGANIZATION WHICH AFFECT PRODUCTIVITY 
ANO/OR EFFICIENCY? 

_ I 11 Whole de!Nftmant on ..,,,. s:nalule 
_ (21 v-. communication probl1mo 
_ 131 No communication problems 

401 HAI THE NEW ICHEDULE CREATED ANY COMMUNICATIONS PROBLEMS 
EXTERNALLY IETWEEN YOUR ORGANIZATION ANO OTHER ORGANIZA
TIONS WHICH AFFECT PRODUCTIVITY AND/OR EFFICIENCY? 

_ 111 Ya. CIJfflfflUnat1on probl..,. 
_ (21 No communication problems 

411 WHAT IS THE GENERAL OPINION OF THE PEOPLE WHOM YOU SUPERVISE 
AS TO THE STAGGERED WORK HOURI PROJECT, WHETHER OR NOT 
THEY HAVE BEEN DIRECTLY AFFECTED IV IT7 WHY DO THEY FEEL 
THATWAY7 

421 WE WOULD WELCOME ANY OTHER COMMENTS YOU MIGHT WANT TO 
MAKE ON THE STAGGERED HOURS PROJECT. 

PLEASE PUT IN THE ATTACHED ENVELOPE AND DROP IN THE MAIL. 

THANK YOU FOR YOUR HELP. 
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and stores during the lunch hour. 

• Increased job satisfaction was expressed by almost one quarter of those 

who directly participated in the project, while some 7% reported that they 

were less satisfied. Over 21% reported an increase in their effectiveness 

on the job, while most others felt there was no change. On the question of 

home life two items pertaining to the effects of the project are of interest 

and were highly favorable. With respect to time spent with friends and 

relatives in the evening hours, and to involvement in various social activities, 

there appears to be far greater satisfaction than dissatisfaction with the 

project. 

• People's conmuting experiences were reported positively affected by 

Staggered Hours. Over 46% of those responding indicated that they were more 

satisfied with their cOIIDllUting of travel to work while only 10% were less 

satisfied. 

• The willingness of employees to work permanently on new schedules found 

the greatest support for the 8:3O-to-4:3O time frame, the most popular work 

schedule, rather than the old 9:OO-to-5:OO. 

• The respondent's reports with regard to the Staggered Work Hours 

Projects effects on such things as congestion and overcrowding, work life, 

home life, commutation and schedule preference are essentially the same for 

both unit heads and employees, for both men and women, and for people of 

different age, marital and parental status. There was also little difference 

in attitude among persons working in different industries or residing in different 

parts of the tri-state region. 



- 342 -

Regardless of how employees feel about a Staggered Work Hours 

Program, it is obvious that such a program cannot be implemented unless 

management is convinced that the efficiency of operations will not suffer. 

Dr. Derek Phillips inquired into this aspect and it is gratifying to report 

that: 

• Six times as many supervisors reported gains in productivity under 

the new hours than reported losses. 

• The punctuality of employees increased in many cases. 

In summary, all surveys have indicated that the changed hours had 

very few negative affects, 

One of the important findings on the question of work efficiency 

was whether shifted starting times affected communications internally and/or 

externally among participating firms, A substantial majority of unit heads 

surveyed reported that no severe communications problems resulted from 

the changed hours. About 15% cited some impact, but evidently the problems 

were not sufficient to cause a drop in efficiency, 

In discussions with company representatives prior to the experi

ment, many commented on current problems of employee punctuality and asked 

that this area be studied. For this reason, unit heads were specifically 

asked about punctuality and they reported that Staggered Hours appeared to 

have a beneficial effect, Compared to previous experience, almost 80% of 

the supervisors said their employees were arriving on time or earlier 

under the new schedules, Only 12% reported they were arriving later. 

This generally corroborates the findings of the Transportation Tardy Study 

discussed in greater detail in Section VII of this report, In the Tardy 

Study, characteristics of rail delays were reviewed and analyzed during the 
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and stores during the lunch hour. 

• Increased job satisfaction was expressed by almost one quarter of those 

who directly participated in the project, while some 7% reported that they 

were less satisfied. Over 21% reported an increase in their effectiveness 

on the job, while most others felt there was no change. On the question of 

home life two items pertaining to the effects of the project are of interest 
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• The respondent's reports with regard to the Staggered Work Hours 

Projects effects on such things as congestion and overcrowding, work life, 

home life, commutation and schedule preference are essentially the same for 

both unit heads and employees, for both men and women, and for people of 

different age, marital and parental status. There was also little difference 

in attitude among persons working in different industries or residing in different 

parts of the tri-state region. 



- 342 -

Regardless of how employees feel about a Staggered Work Hours 

Program, it is obvious that such a program cannot be implemented unless 

management is convinced that the efficiency of operations will not suffer. 

Dr. Derek Phillips inquired into this aspect and it is gratifying to report 

that: 

• Six times as many supervisors reported gains in productivity under 

the new hours than reported losses. 

• The punctuality of employees increased in many cases. 

In sunmary, all surveys have indicated that the changed hours had 

very few negative affects. 

One of the important findings on the question of work efficiency 

was whether shifted starting times affected communications internally and/or 

externally among participating firms. A substantial majority of unit heads 

surveyed reported that no severe communications problems resulted from 

the changed hours. About 15% cited some impact, but evidently the problems 

were not sufficient to cause a drop in efficiency. 

In discussions with company representatives prior to the experi

ment, many commented on current problems of employee punctuality and asked 

that this area be studied. For this reason, unit heads were specifically 

asked about punctuality and they reported that Staggered Hours appeared to 

have a beneficial effect. Compared to previous experience, almost 80% of 

the supervisors said their employees were arriving on time or earlier 

under the new schedules. Only 12% reported they were arriving later. 

This generally corroborates the findings of the Transportation Tardy Study 

discussed in greater detail in Section VII of this report. In the Tardy 

Study, characteristics of rail delays were reviewed and analyzed during the 
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morning peak period and it was determined that earlier arriving trains were 

less likely to be delayed and, if they were, they were delayed for a shorter 

duration. 

3. Port Authority Survey (1969) 

A forerunner to the Staggered Hours Program in Manhattan was the 

staff experiment conducted in the Port Authority in 1969. At that time 

Henry Cohen, Director of the Center for New York City Affairs, New School 

for Social Research and Dr. Derek Phillips evaluated the effects of Staggered 

Hours on P.A. employees who had shifted from their former 8:45-to-4:45 

schedule onto 8:15, 8:45 and 9:15 starting times, (one third onto each). 

They concluded that: 

• Approximately 70% of the persons sampled had a favorable overall reaction 

to the Staggered Hours experiment. However, a far smaller percentage of 

those on a 9:15-to-5:15 schedule had a generally favorable reaction to the 

experiment than those on the 8:45-to-4:45 schedules. 

• As in the case with their overall reactions, people on the 9:15-to-5:15 

schedule also report greater dissatisfaction than do others with respect to 

the experiments effects on c0111DUtation, home life and life at work. 

Although the effects of working the 8:15 and 9:15 schedules were 

approximately the same for men as for women, for clerical as for non-clerical 

persoIU1el, for supervisors as for non-supervisory employees, and for line 

and staff persoilllel, there were some differences between married and unmarried 

persons and among people with different places of residence. Unmarried persons 

generally expressed somewhat more positive attitudes and feelings about 

Staggered Hours programs than did married persons. Residents of suburban 
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Nassau and Suffolk counties were consistently less satisfied with the 

9:15-to-5:15 schedule than persons from New York City, New Jersey or 

Rockland County. But for people working the 8:15-to-4:15 schedule, place 

of residence has no effect on their degree of satisfaction or dissatisfaction. 

This points up the rather universal preference for earlier hours. Almost 85% 

of the 8:15 supervisors saw the schedule as convenient, whereas only 35% 

of the supervisors on the 9:15-to-5:15 schedule regarded that as a convenient 

schedule for work. 

In conclusion, considering the favorable reactions of most people 

to the project, it was concluded that the experiment was a success and almost 

all P.A. employees remained on Staggered Hours on an earlier 8:30-to-4:30 

schedule. 

4. Surveys by Other Organizations 

The project staff has worked closely with other public and private 

organizations to survey, monitor and analyze their experiences on Staggered 

Work Hours. 

It is also worthwhile to note some testimonials of major firms in 

adjusting to the new work schedules. These have been used frequently in 

persuading other organizations to try Staggered Hours. ~s an example, The 

New York Life Insurance Company reported "It is gratifying to be able to report 

that service and productivity had been very adequately maintained during the 

two months of experimental activity on staggered work hours". When adopt-

ing a permanent Staggered Work Hours Program, the Bristol-Myers Company, 

Union Carbide, Inc., Westvaco and Sears, Roebuck, Inc. made similar 

comnents. (Several attitude surveys conducted by these firms are discussed 

later in this section). 
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Below are excerpts from letters describing reactions from several 

firms to their experience on Staggered Work Hours schedules. 

Chase Manhattan Bank: " ••• our own organization's experience has been 
most satisfying ••• Warmly welcomed by employees at all levels ••• 
Those members of the bank staff who are reporting for work 
at other than the traditional starting time generally say 
they have experienced no job or home-life disruption because 
of this change in their routine. We have received many 
pleased reports from people who appreciate being able to 
avoid the crowds of the rush hours. ,r 

Cities Service Company: " ••• well pleased with the change of office 
hours ••• Employees now experience fewer incidents of being 
late ••• Congestion coming to work and going home has been 
eased considerably ••• More applicants favor an 8:30 to 4:30 
daily schedule ••• The new schedule has not handicapped communi
cations with personnel outside the Company, in-town or out-of
town, although it was expected to be a slight problem at first." 

New York Stock Exchange: "We continue to be well pleased with our 
experience under the Staggered Work Hours Program ••• Most of 
the department heads and employees I have talked with express 
satisfaction with the arrangement and we expect to continue 
indefinitely with staggered hours." 

Department of the Treasury: "We are pleased to state that the new 
schedule has been enthusiastically received and is now a 
fixture ••• Perhaps the best indication of the value of staggered 
hours both for the industry and our employees is that an 
earlier starting time to avoid traffic congestion was also 
adopted for our John F. Kennedy International Airport installation 
with the same results." 

The Home Insurance Company: " ••• the reactions both Corporate-wise 
and Employee-wise have been enthusiastically favorable ••• " 

Morgan Guaranty Trust Company: "Our experience has been noticeably 
successful both from an operational standpoint and in terms 
of favorable reaction from employees. We are certainly pleased 
with the continued progress which your project is enjoying. 
Its concept has proven to be eminently sound." 
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Firms which communicate regularly with westerly time zones often 

express concern about keeping in touch on earlier Staggered Work Hours 

schedules. The project staff, therefore, canvassed several major New York 

corporations which have successfully shifted to Staggered Hours, and none 

has found this situation to be a serious problem. There are several reasons 

for this, which are included among the conments below, with the major reason 

simply that the new work hours required only a very small adjustment in 

communications habits. 

Westvaco: "Concerning the effect of our change in work hours to 8:30-
to-4:30 on conmunications with West Coast facilities, I can 
report no adverse effect. I think the Staggered Work Hours 
Program put it well when you stated a few years ago that the 
biggest barrier to any change is psychological. Once we got 
over this and made the change, we proceeded in typical 'free 
enterprise fashion' and adjusted without losing efficiencies. 
If we were confronted with a situation where business 11n.1st be 
handled after 4:30 P.M., manpower schedules could be arranged 
for a few people to acconmodate the situation. We did not allow 
a few isolated instances to hold up the complete program." 

Union Carbide: "Employees at both ends began planning their telephone 
calls. Also, more letter writing began to take place. This 
incidentally, saved us some money. We now have adjusted to 
the time differences and communicating with the West Coast 
is no more difficult than before." 

Continental Can: "None of the reactions have been derogatory. As a 

Exxon: -

matter of fact, with only a half hour difference in our closing 
time, no one seems to feel the experience has been the least 
bit difficult. We are, therefore, inclined to agree with the 
observation that -the concern of local businessmen about new 
hours is really unsubstantiated, or, that the problem, if any, 
relates wholly to a matter of planning properly for the placement 
of calls to locations within westerly time zones." 

"Obviously, our change of only one-half hour could not have 
had v.ery serious impact. What we lose in coamunication time 
to the west, we pick up on communications time to Europe. 
Actually, the comnunications question has never even become a 
problem in our operations." 
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Most noteworthy, and indicative of the positive management towards 

Staggered Hours, was a radio campaign involving one minute testimonials by 

35 top executive officers of major firms participating in the Manhattan 

Staggered Work Hour Program. The testimonials were prepared and broadcast 

by WCBS Newsradio 88 during the winter months of 1975. 

A number of surveys of organizations considering and/or evaluating 

Staggered Hours is presented below. 

• Westvaco - This large paper company conducted surveys of employee 

preference prior to and following a four-month trial period of an experi

mental 8:30-to-4:30 schedule. It was favored by 757. of its employees 

before, a percentage which grew to 85% of staff after the experiment. 

From the first survey to the second, dissatisfaction with the proposal 

decreased from 15% of employees to 10%, and those expressing no preference 

declined from 10% to 57. of the work force. (See Exhibit VIII-2). On the 

strength of the second survey, the 8:30-to-4:30 schedule has been made 

permanent. 

• New York Life Insurance Company - Like Westvaco, New York Life 

made its experimental earlier hours permanent because of the overwhelming 

affirmation the company's employees expressed in the post-trial survey. 

These affirmative attitudes to their 8:30-to-4:00 hours were registered by 

in excess of 80% of employees, whether the groupings were made by department, 

age group, se,, home location or salary class. 

is in the Appendix to this report. 

A copy of their detailed report 
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Exhibit VIII- 2 

Waatvllco 

TO: 

FROM: 

All New York Office Employees 

Robert R. MacKenzie~~ 

SUBJECT: 

DATE: 

CHANGE IN WORK HOURS - NEW YORK OFFICE 

September 26, 1973 

The following are the results of the surveys concerning employee 
preference to a change in work hours during the four month trial 
period beginning June 4th, 1973: 

Before Trial After Trial 
Period Period 

In Favor 75.0% 85.71 

No Preference 9.5% 4.6% 

Not in Favor 15.5% 9.7% 

Based upon the results, it has been decided to continue permanently 
on the 8:30 AM to 4:30 PM office hours for the New York Office. If 
you should have any major problems with the new schedule, please 
discuss them with your superiors. 

RRM:sf 
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• Sears, Roebuck & Company - Sears' New York office adopted 

Staggered Hours after conducting an attitude survey in which approximately 

65% of its staff took part. Of these participants, about 85% were initially 

reporting for work at 8:45 A.M. or 9:00 A.M. The attitude survey recorded 

that three-quarters of the whole work force would prefer to report earlier. 

For example, some 30% expressed a desire to work an 8:00-to-4:00 schedule. 

The company chose to split their staff on 8:30 and 8:45 starting times 

as an initial approach. 

• City of New York - An illustration of an informal but nonetheless 

informative survey was that conducted by the Public Employee Press, an employee 

union's newspaper, citing an experimental Staggered Hours Program would be 

initiated among some City employees. Readers were asked to use a survey form 

printed in the paper to advise the editors of their reaction to the proposal. 

In a very short period some 300 readers responded. Of this number, 74% expressed 

a desire to work an earlier than 9:00-to-5:00 tour, 17% desired later hours 

and 9% were satisfied with their present hours. All in all, 98% of the 

respondents classed Staggered Hours as a good idea. 

D. RECOMMENDATIONS 

Project staff is generally satisfied that ample study has been 

conducted regarding the attitudes of employees .and managements to the 

concept of Staggered Work Hours. 

A few recounnendations are appropriate however: 
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1) Since the conduct of an employee attitude survey invariably 

reveals a strong desire to adopt earlier working hours, it is recommended 

that such a survey be used in many cases as a "wedge" to get firms onto 

Staggered Hours. Most organizations, undecided as to whether they should 

participate, may entertain such a survey which has led invariably to their 

switching schedules. 

2) It is important that professionals seeking to implement 

Staggered Work Hours plans have a thorough understanding of prevailing 

employee and management attitudes. Since persuading some to adopting 

Staggered Hours can be akin to pulling teeth, one must be especially 

careful not to propose work schedule shifts which experience from attitude 

surveys would suggest to be unpopular. 



Chapter IX 

Benefits 





A. OBJECTIVES 

- 351 -

Staggered Work Hours Study 

IX. BENEFITS 

The concept of Staggered Work Hours is almost universally regarded 

as beneficial to the individual and the community. Often however these 

benefits are intangible or indirect and, in dollar terms, most difficult 

to quantify. One of the reasons for the lethargy in implementing Staggered 

Hours stems from the lack of clear-cut demonstrable benefits which can be 

attributed to a program. 

The objectives of this section are, therefore, to identify the 

qualitative and quantitative beneffts accruing from a Staggered Work Hours 

Pro~ram. Unfortunately, it has been difficult in most cases to assign 

definitive dollar benefits, since the benefits involve many subjective 

measures, including the value of increased comfort and of travel time 

saved. On the other hand, it may· be appropriate to assign as a Staggered 

Work Hours benefit the dollar value of a new capital project that need not 

be built if the demand can be sufficiently spread as to be adequately handled 

by the existing system. 

B. WORK PERFORMED 

The work performed in determining the range and degree of benefits 

from a Staggered Work Hours Program included surveys at New York City subway 

stations to determine the number of seacs available in arriving cars, the 

number of passengers arriving at particular stations, the varying lengths of 
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time that subway cars would dwell in a station and the calculation of the 

cost of delay in terms of man-hours, In addition, surveya were made in the 

lobbies of several Manhattan office buildings to learn the effects of 

Staggered and Flexible Work Hours on elevator demand and scheduling. Research 

of published material on pea~ing and highway and rail travel was also conducted. 

Five major areas of potential benefits resulting from a Staggered 

Work Hours Program have·been identified. The first four of these may he 

considered short-run benefits since they accrue immediately upon the 

implementation of a successful Staggered Hours Program. These involve 

reduced congestion in transportation operations. The major long-run potential 

benefit analyzed concerns the need for future expansion of transportation 

facilities which may be obviated by the implementation of Staggered Hours. 

The long-run benefits are easier to quantify in terms of dollar 

values than the sho~t-run benefits involving as they do improved levels of 

service. Each of the areas of benefit a~e discussed and, where appropriate, 

illustrated with the results from the Manhattan Staggered Work Hours Program. 
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C. ANALYSIS 

Many cities throughout the world are faced today with ever lncreasing 

transit deficits, rush hour congestion and delay on roadways and mass transit 

systems. While t~e construction of new facilities can alleviate some of these 

problems, this is often economically prohibitive because of spiralling construc

tion costs coupled with the likelihood of further operating deficits once the 

facilities are completed. The heavily "peaked" demand that occurs when many 

many journey-to-work trips are made only intensifies transit equipment and 

manpower requirements, which are usually underutilized at all other times. 

Accord ing1to David L. Yunich, Chairman of New York· s Metropolitan 

Transportation Authority, "There's a direct relationship between the sucr:ess 

of the Staggered Work Hours Program and improved service on the subway system. 

A better distribution in passenger flow during the rush-hours will not only 

relieve congestion, but lead to.smoother, more comfortable riding, better oper

ating efficiency, and hopefully increased ridership." 
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Staggered Work Hours may provide an improved level of transportation 

service since work hours are shifted to times just outside the height of the 

peak when there is leas demand for transportation service. Ideally, Stagg•r1d 

Hours can result in a uniform demand pattern for an extended time during peak 

period travel. 

The following potential &reas of benefit that can accrue to a city 

as the result of a successfu! Staggered Work Hours Program were analyzed as to 

o Short-run improvements in the Level of Service on transportation 

facilities, including: 

1) Reduced levels of crowding on transit vehicles, elevators ami 

pedestrian facilities, 

2) Increased operatin~_speeds on transit systems, thereby reducing 

travel time and the probability of delay. 

3) Reduced congestion on highways, thereby increasing operating 

speeds while reducing travel times, air and noise pollution and 

energy consumption, and 

4) Increased overall capacity on transit systems, roadways and 

pedestrian facilities because of a reduction in peak demands. 

o Long-run benefits in that the need for future expansion of trans

portation systems including roadways, transit vehicles and transit right-of-way 

may be obviated due to reduced demand levels. 

l. Short-Run Bene ii ts 

a. Reduction in Crowding 

The degree of crowding encountered in transportation facilities is 

an important component of the users experience which helps to determine overall 
"National 

satisfaction. A/Survey d Transportation Attitudes and 3ehavior", Report 49 

of the National Cooperative Highway iesearch Program, 
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has shown that almost 35% of re~pondants had very little or no satisfaction 

resulting from the crowding on public transit vehicles while only 14% were 

very much or completely satisfied. For autos, in contrast, about 801. had equal 

or greater degree of satisfaction than transit riders. 

Observations of passenger boarding patterns at the World Trade Center 

Station of the Port Authority Tran~-Hudson (PATH) rail transit system further 

demonstrates the importance of crowding to public transit 

users. The proportion of passengers who choose to board the cars as a function 

of the_ average number of square feet per standee available was observed. The 

results clearly indicate, as expected, that the percent who board declines as 

the number of square feet per standee is reduced. 

Although the significance of crowding is widely recognized, it has 

proven difficulC to quantify its impact and to provide valid and consistent 

measures that are useful to those responsible for planning, designing and 

operating transportation facilities. There is, however~ a body of information 

which has been reviewed, developed by anthropologists, psychologists, zoologists 

and other scientists describing human and animal behavior as it is affected by 

crowding. 

More is known about spatial behavior for animals than for humans 

although, in many cases, studies of animal behavior provide valuable insights 

into human behavior. Animals have exhibited a territorial need for a certain 

amount of space and !.uffer acute stress when minimum individual space cannot 

oe maintained. Although food and water are in ample supply, the death rate 

of animals tends to rise when population density infringes on space requirements. 
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The concept of personal space has been developed concerning human 

behavior. Robert Sommer and others have described personal space as "an 

area with invisible boundaries surrounding a person's body into which intruders 

may not come" as well as 11a buffer zone which serves as protection against 

perceived threats to one's emotional well being". Studies by various 

psychologists have tendeq to support the hypothesis that extreme crowding has 

a negative influence on social behavior. 

Among the efforts to develop measurement scales for crowding is 

Hall 1s Anthropology of Space. His categories of Informal Space are described 

as intimate, personal, social and public. These breakdowns were based on 

observations and interviews, and the c~tegories range from less than six inches 

to twenty-five feet. Fruin has developed level of service standards for use 

in the design of pedestrian facilities including walkways, stairways.and queueing 

spaces. His standards are based on pedestrian e.rea occupancies and the psycho

cological and traffic flow impact of these occupancies. Fruin also gives 

design recommendations for the use of ais level of service standards. (A more 

detailed discussion of these and other materials can be found in the appendix 

(L) to this report). 

In plain terms, of course, ~eople do not like to be crowded. In 

addition. to the physical discomfort associated with haavy crowding, many feel 

that crowding lessens their sense of personal dignity and evidences a lack of 

respect. This is indicated in such common comments concerning crowdP-<l transit 

as "we were packed in like sardines" or "it was :ike a cattle car". Many 

residents in urban areas refuse to ride transit during peak periods because 

"its inhuman". 
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Besides the excessive crowding that people often take as a personal 

(or impersonal) affront, it also seems reasonable that comfort and satisfaction 

can only increase as crowding is reduced (more square footage of space per 

passenger). People are happier about their trips when they have space to 

move, to read their book or newspaper and to reduce or eliminate bodily contact. 

This intuitive feeling that people prefer less crowding is also supported by 

psychological studies and by•direct observations of passengers' boarding behavior. 

Riders on the PATH system perceived the increased comfort on service 

to the World Trade Center terminal as demand in the peak time interval 

was reduced there by some 25% due to the Staggered Work Hours Program. This 

·meant that one out of every four riders was shifted to a more comfortable travel

ing period, while those who didn't switch enjoyed a considerable increase in 

comfort too. 

An ideal situation can be characterized as a seated ride for each 

passenger, which can be considered as "zero" crowding level. While this may 

be possible -- and indeed necessary -- on premium-fare rail and bus systems, 

it is economically infeasible to provide everyone a seat on high-volume rapid 

transit line. For example, on the New York City Transit Authority's IND-BMT 

system transit cars, there are only from 50 to 70 seats while peak loadings 

approximate some 220 to 350 passengers. When standing occurs, a convenient 

general measure of crowding is the average number of square feet of standing 

area per passenger. This provides a connnon measure that can be used for any 

type of transit vehicle. Of course, the interpretation of the measure and 

setting of a service standard will depend on the particular vehicle design, 

trip length. and transit system. The same level of moderate crowding that 
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might be totally unacceptable on a conunuter railroad or express bus service 

in one city ~ould serve as a long-range goal for an overloaded rapid transit 

system in another city. Each individual city and transit system must establish 

it• own goal• and standards ~ased on its own unique characteristics. 

There are several kinds of crowding reductions, and hence benefits, 

that can pe ·effected through a Stagge~ed Hours Program. These reductions in 

crowding may favorably affect both the internal systems (within the place of 

work, e.g., elevators) as well as the external means of travel to work. Such 

improvement would indicate a successful program, with the maximum crowdin~ 

reduction fo. all travele.s. 

Exhibit IX-1 shows red~ctions in elevator queues obtained at Morgan 

Guaranty Trust Company after a large segment of their office building switched 

to Staggered Hours. The maximum number of passengers waiting for elevators in 

the lobby was red~ced from 110 persons just before 9:00 a.m. to less than 40 

after Staggered Hour 1>. 

Table IX-1 illustrates external crowding improvements on a transit 

system for participants in the initial Port Authority experiment with Staggered 

Hours. It involved an analysis of the likelihood of obtaining a seat as well 

as the expected crowding for P.A. employees using the 14th Street IND subway 

station directly beneath their office at the time. Both the chance of obtain

ing a seat and the opportunity for reduced crowding were improved by adopting 

earlier departure times in the afternoon peak period. 
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Staggered Work Hours Study 
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TABLE IX-::. 

CRCNlDING ON A1 CC & E LINES AT 14th STREET 

P.M. Peak Period 

Ti.me Period (P.M 2 -·· - -Avail~bili ty of Seats~---
Li.ke1 i.hood Average Number 

4:16-4:30 2/3 15 
4:31 4:45 1/2 15 
4:46-5:00 1/8 11 
5:01-5:15 1/8 10 

Standees 
Per Car 
Up to 30 
Up to 30 
Up to 40 
Up to 70 

In general, the trains become increasingly crowded during the period 

from 4:15 through 5:15 P.M. Until 4:30, 2/3 of the trains have empty seats 

and an average of 15 seats are available per car. By 5:15, only one train 

in eight had some available seats and the number of standees increased greatly. 

The same pattern holds for both !=he "Av and "E" line trains. This pattern of 

crowding favors the 8:l5-4:15 group. 

Commuting questionnaire results were used to obt·ain corresponding 

subjective data on subway comfort. Table IX-2 shows the comfort rating of 

- the three schedule per.iods for ti1e Queens (E train) riders. While there was 

only a small difference in results for "E" train riders on each of the three 

schedules,more riders gave a good comfort rating on an 8:15-4:15 schedule 

then the other two schedules which were in the height of the peak period. 

8: 15-4: 15 

8:45-4:45 

9:15-5:15 

TABLE IX-2 

COMFORT RATING FOR Tl!E "!•:" TRAIN - i'fORN~·Nc: 
Poor 

47% 

50% 

547. 

29% 

30'7. 

Good 
2 7o/. 

21% 

157. 
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It is difficult to measure changes in crowdi~g directly. Data 

collection procedures for determining crowding often require extensive man• 

power and are subject to errors in human judgment. In many cases, however, 

measurements of arrival and departure patterns at work locations or transit 

facilities provide an estimate of the reductions in crowding attributable to 

a Staggered Work Hours Program. This is discussed below. 

If a large enough participation can be obtained, then benefits of 

the program will spread to include non-participants as well as those directly 

involved in Staggered Hours. Theoretically, there will be favorabie effe<:ts 

for non-participants as soon as any transportation users are removed from the 

·peak periods. This impact may be so small as to be difficult to perceive or 

measure. Even the staggering of over 100,000 employees in lower Manhattan did 

not have a very signific~nt impact on the 'total pattern of New York City subway 

traffic into Manhattan's CBD (from Upper Manhattan and the Bronx, Queens, and 

Brooklyn) which totals over 1.6 million daily with over 500,000 arriving during 

the 8•to-9 a.m. peak hour. While 100,000 pa~ticipants may seem like a sufficient 

number compared to 8-9 subw~y count of 524,000, it must be remembered that the 

100,000 participants include many employees who live outside the city, city 

residents who ~se modes othe~ than subway (auto, bus, and ferry) as well as 

some residents of the CBD itself. In any case, congestion was reduced and 

measurable 
11

c!epeaking" was achieved at three subway stations in the heart of 

the heaviest staggered hours participation as shown in the next section. 

i. Changes in Arrival Patterns - Exhibit IX-2 shows how the 

pattern of arrivals at three subway stations in the area of the Lower Manhattan. 

program were altered between 1970 and 1974 because of participation in Staggered 
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Staggered Work Hours Study 

Effects of Staggered Work Hours . 
Passenger Counts at Three Major Downtown Stations 

,.rcent 
Dlelrlbullon of , . ....,,. 
-~------------------.-----~----, 

,· ,.~ ,,~, ,·, 

--• Feb. 1970 
• - • Feb. 1972 

' ■ • - • - • June 1974 

o._ ___ __., ____ ~ ____ __.._ ____ ..,__ ___ ___, 

1:00 8:15 8:30 8:45 

Time 

9: 00 9:15 A.M. 

Nott: The three s■bway st,tions were: 
Ill Lexi net on bt. -.an St.· Statio■ 
IRT Seveath ~H- Wall St. Shtion 
IMJ lroad St. Statio■ 
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Work Hours. It can be seen that the sharp peaking that existed between 

8:45 a.m. and 9:15 a.m. has been reduced. 

Exhibit IX-3 shows arrivals at the Port Authority Building (PAo) 

before and during the Port Authority's Staggered Hours Experiment. Reduced 

peaking of arrivals is evident. It permitted the P.A. to eliminate the use 

of freight elevators as a supplement to regular elevator service when all 

employees worked an 8:45-to-4:45 work day. 

ii. Changes in Depa~ture Patterns - Generally, evening peak 

departures from work are more intense than the morning arrivals. With a .single 

quitting time, a very large percentage of employees may leave in the peak five 

•minutes since they are concentrated at the work location. In· the morning, in 

contrast, they are arriving from many origin points, leave home at different 

times and arrive only after a trip which varies somewhat from day to day. 

Changed Port A~thority work schedules impacted the departure patterns at the 

Port Authority Building and at the World Trade Center. Staggered Work Hours 

will invariably improve the patcern of departures from work place by spreading 

demand. It is interesting that while Flexible Work Hours did not significantly 

affect m~lrning arrival patterns at the World Trade Center, it nevertheless had 

significant benefits in spreading the avening peak departure pattern. (See 

Section IV of this report for more details). 

b. Incrc::i scd Tr.am~ it Qp<~ra ting Speed and R<~duccd nc• 1 ay 

Employees utilizing m.:ii;s cran::;it who stagger their work l1ours outsi.<lc 

the peak may realize additional benefits of reduced levels of transit delay, 

in addition to reduced crowding. 

In New York City, a "Transportation 7ardy Study" analyzed delays 

in .r.any different subway and railroad route::; anci showed that both t~,e 
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Staggered Work Hours Study 

ARRIVAL TIME AND NUMBER OF PERSONS 
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likelihood and duration of delays increased as the morning, peak period 

progressed.(The Tardy Study is discussed in Section VII of this report.) 

If 50,000 of the commuter rail riders in the metropolitan New York area 

moved from 9:00 A.M. to 8:30 a.m. starting times, an estimated 8,500 fewer 

employees would be delayed each day since the probability of delay was 

found to be 0.17 less (from .42 to .25). The average reduction in delay 

per person· was determined by the Tardy Study to be 3.1 minutes (from 9.3 to 

6.2 ~inutes) and therefore re?resents an expected eaily reduction of 440 

man-hours. At 200 working days per year per person, this represents over 

85,000 man-hours per year. 11liS is, of course, based only on participants 

in the study and does not take into account further time-saving at other 

locations due to the potential reduction in crowding (on streets, corridors, 

and elevators) or reductions iri delay in the evening and for non-participants. 

Oneof the reasons Staggered Hours can reduce delays on mass transit 

systems is that "dwell times" (the ?e.:-iod in which a transit vehicle stands 

at a station with its qoors open) are shorter when demand levels are below 

peak volumes •. In a study of dwell times on several subway lines in New 

York City, discussed also in Section VII of this report, dwell times 

increase during the peak pe.:-iod as demand in~reases. This increase in 

station dwell time indicates that the time for passenger loading and unloading 

increases due to crowding in the transit vehicles, and that, above a certain 

length of dwell time, following trains begin to be delayed at shorter peak 

period hea<lways. '111:Ls thl!n. reduces train speeds. Thus, the peak period 

passenger often experiences a more crowded ride for a longer time period 

than his fellow passenge.:- travelling on either side of the peak ?eriod. 

The employee on Staggered Hours on earlier work schedules will benefit most 
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of all in this regard, since delays and longer travel times are less 

frequent at the beginning of the peak period but tend to carry over beyond 

the peak. (A more detailed discussion of the factors influencing rail 

tranait operating speeds is given in Appendix M to this report.) 

c. Reduced Roadway .Congestion 

i. Effects on Delays 

The amount of reduction in delay for auto traffic can be estimated 

from the relationship between average vehicle speed and traffic density. 

As one moves to a reduced density of traffic, speed will be increased and 

delay will be corresponding!~ reduced. (A more detailed discussion of 

roadway speeds and capacities is discussed in Appendix N to this report.) 

An ~ample of the benefits accruing to reduced road delay by 

Staggered Hours was developed· in Riverside, California, where in E 172 

some 3,200 persons switched from the predominant 8:00 a.m. starting time to 

7:30, 7:45, and 8:15 a.m. starts •. This represented about 451. of the 7,000 

commuters scheduled to arr~ve at 8:00 a.m. before Staggered Hours. It was 

estimated that the time saved through reduced delay for the 12-month 

period was 140,000 hours of commuter time and $230,000 in vehicle operating 

costs (including nlmost 100,000 gallons of gasoline). These estimates arc 

based on traffic counts tak.::n at !,cy ramps and street intersections and on 

the freeway before and after the iillplementation. The estimated total daily 

reduction iQ travel time was a modest 2-1/2 minutes per trip, or 5 minutes 

per day per commuter. Yet this srr.all amount for 7,000 comnuters over 235 days 
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per year represents 140,000 hours af commuter time. Even if this time is 

valued at a low estimate of only $1.00 per hour, the benefit in reduced 

delay is worth some $140,000. There are also benefits to non-conmruter 

auto drivers and intangible benefits including reduced tension, less wear on 

vehicles and better conditions for pedestrians on the streets involved. 

ii. Effects on the Environment 

With increasing efforts to improve the quality of our environment, 

several affinnative action programs have been undertaken both at Feder~l 

and local levels. Although ~.ajor changes in the quality of the environment 

will result from other broad changes in our society, several work schedule 

approaches -- including Staggered Work Hours -- may help reduce the level 

of air pollution from vehicular emissions and thus better the environment. 

By increasing the speed of vehicles, reducing the number of speed changes, 

and spreading traffic to avoid peaking conditions, some reductions in the 

level of air pollution can potentially be achieved. At the same time, 

fuel consumption, which has lately oecome another major concern, may 

also be reduced with higher operating speeds during the peak period. 

Noise is another source of environ.uental pollution, and is basically 

defined as "unwanted" sound. Though unwanted sound to one person may not 

be unwanted sound to another perion, there is general agreement on craffic 

sound being ~npleasanc to most people. Noise is mainly a subjective considcrati 

and its effects are largely psychological, such as interference with 
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concentration, hearing, learning or the inducing of secondary ~hychological 

stress. There are, however, some objective impacts of high noise levels, 

such as loss of hearing ability and of sleep. Little relationship was 

found though in the speeds of traffic and noise level and therefore 

a Staggered Hours program could not expect to reduce noise levels 

appreciably •. 

d. Increased Capacity of Roadway and Rail Transit System 

Roadway capacity_ figures have been developed for relationships 

between average speed and average lane volumes for various highway 

configurations and speed limits. In each of these relationships, the 

average lane volume increases as-speed decreases. According to the Highway 

Capacity Manual. "This relationship holds true throughout the range of 

free flow and impending congestion, up to the point of critical density, 

or the density at maximum flow. At and beyond this point, however, it 

no longer applies; both rate of flow and space mean speed then decrease 

with an increase :in density". Thus, whenever the demand upon a highway 

creates a condition in which the critical density is exceeded, the actual 

capacity of the roadway is reduced. If a Staggered Work Hours Program can 

reduce the peak demand upon a roadway to less than this critical density, 

the actual ability of the roadway to handle traffic over an extended time 

can be increased as well as the average speed of vehicles operating on it. 

A similar phenonmenon is true on rail transit systems. As 

the passenger demand level increases, so does the station dwell time for 

trains since it takes passengers longer to load and unload. As H. Brown 
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points out in an article, "The Signalling of a Rapid Transit Railway;' 

"The time required for the station stop is the most important of che various 

factors which influence (headway), and, .. the value of the factor is mainly 

dependent on the amount of traffic at the station considered ••• ". 

As station dwell times increase, the average speed of trains tend to 

decrease, not only because Pt increased dwell, but also due to the inter

action of following train& which are more closely spaced within the system. 

Staggered Ho~rs can also increase the ability of transit 

vehicles to handle total passenger loads more comfortably if work schedules 

_are spread out sufficiently to utilize a vehicle a second time or more 

during a :;:,eak period. "Getting .a second run out of equipment" is most 

often heard from operators as a real benefit a Staggered Hours Program 

would have for them. Too often in fact, almost always -- transit 

equipment can only be use4 once at maximum load during a peak period due 

to short peak duration and/or long routes travelled. With a spreading of 

demand to earlier and later schedules, and short-enough "turn-around" 

times, this benefit can ba realized at no cost to the operator. Although 

transit systems in the New York area have generally long-travel-time runs, 

a number of systems now operate with a short enough "turn-around ti1,1c" to 

begin to take advantage of the sprea~ing of work schedules. These include 

the IRT #7 Flushing Line subway and the PATH rail transit system connecting 

~ew York and New Jersey. 
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2. Long-Run Benpfits 

The short-run benefits previously mentioned tend to improve 

the level of service on various modes of transportation. The long-run 

potential benefits are that the need for future capital facilities -

roadways, transit facilities_ or transit vehicles -- may be obviated by 

the implementation of a successful Staggered Work Hours Program. The 

reduction in demand effected by such a program may be significant enough 

so that an liCCeptable future level of service may be provided without th~ 

constructio~ of additional facilities. 

The long-run benefits·are much easier to quantify in terms 

of dollar volues than the short-run benefits of improved level of service. 
V 

It is appropriate, for example, to assign the total capital cost of a new 

facility as a benefit of Staggered Hours if the revised work schedules 

will obviate the need for the facility itself. This is not a spurious 

argument since the traditional concept of building for a design volume 

incorporates the prevailing peaking ~haracteristics of the flow, 

where a Staggered Hours effort could evenly spread this flow in many cases. 

This is discussed further in Section X of this report in the "real" 

impact of Staggered Hours on the design of transportation facilities. 

(Appendix P to this report includes recent costs and trends 

on vehicle, right-of-way and operating and maintenance costs for new rail 

transit, bus and highway systems.) 
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3. Possible Negative Effects of Staggered Work Hours 

The expected penefits of a Staggered Hours Program should, 

of co~rse, be weighed ag~inst the possible negative effects, including 

the following: 

1. Staggered ~ours might make carpooling more difficult. 

If carpoois are widely used for CBD trips and are composed 

of rid~rs from various organizations, this would lessen 

the number of carpool riders with a possible resultant 

increase tn the total number of vehicles. 

2. If road congestion and delay are significantly reduced, 

this wight in some circumstances lead to a change of 

travel mode to increased auto usage, which then may cause 

road congestion to rise again toward its previous levels 

at the possible expense of ridership on mass transit systems. 

3. A significant spreading of demand may increase equipment 

and/or manpower needs on transit systems due to schedule 

changes needed to accommodate the new demand patterns. 

4. Some employees in areas with infrequent service may 

experience delays due to longer intervals between trains 

or buses. 
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5. Some employees who transfer from one mode to another may 

similarly experience delays due to schedule deficiencies 

outside of the peak hours. 

D. RECOMMENDATIONS 

The major advantage of a Staggered Work Hours Program is that 

it provides a low-capitai intensive means of alleviating crowding, 

congestion and delay on ~ransportation facilities. Accordingly, it is 

recommended that every effort be made to consider and implement work 

-staggering programs. As an adjunct to this, further efforts should be 

made to define benefits of reduced crowding and other subjective factors 

into comparable quantita~tve values. 



ChapterX 

Impact on Transportation Design 
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Staggered Work Hours Study 

X. IMPACT ON TRANSPORTATION DESIGN 

A. OBJECTIVE 

The objective of this section is to obtain a perspective on the 

impact that the ability to effective!~ Stagger Work Hours in a CBD has on 

the design of transportation facilities. In other words, while the 

ability of Staggered Hours to alleviate operational problems has been amply 

demonstrated in this Technical Study, this section will examine how one can 

modify the traditional design procedures used for new facilities assuming 

work hours are effectively staggered or spread. 

B • WORK PERFORMED 

A narrative has been developed which broadly examines how trans

portation facilities are designed, particularly with respect to both the 

functional as well as the operational design. Several areas were studied, 

particularly in operations design, which could lead to modifying certain 

design procedures if the designer could shift demand patterns with Staggered 

Work Hours. Specifically investigated were operational areas including 

scheduling, headways, equipment utilization, length of trains and surge 

loads. 
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C. ANALYSIS 

1. Introduction 

The thrust of the urban transportation planning process is to 

determine the patterns and characteristics of the demand to be served and 

then to design, implement and operate transportation systems and services 

to accommodate that demand. 

Traditionally, design efforts have thoroughly determined the existing 

demand patterns and then considered them inviolate except as to magnitude. 

Relatively little effort, until recently, has been focused on the altering 

of existing demand patterns to better accommodate existing transportation 

systems. 

In the design of new facilities, therefore, why continue to take 

this existing demand pattern as a given, especially if it represents excessive 

peaking within the peak hour? What transportation design factors are 

important, therefore, if a program like Staggered Hours can be enlisted to 

revise demand patterns to more efficiently design a system? These areas 

will be focused upon in the following narrative. 

Urban transportation demand has a tendency to concentrate at 

certain times or in certain locations. 

For example, the tradition of concentrated end points of work schedules 

being correlated with twice-daily commuting peaks has been amply 

demonstrated throughout this Final Technical Report. Further, in most cities, 

the demand on transportation systems -- especially in radially-oriented CBD 

trips -- has an high directionality of flow heavily either to or from the 

CBD compared with the DDJch lighter flow in the reverse direction. 

I 
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Recent national efforts to implement Transportation System 

Management (TSM) techniques make use of the concept of economizing on the 

travel space and the time of travel. For example, using such innovations as 

contra-flow exclusive bus lanes, a greater utilization can be made of existing 

highway facilities instead of building new highway lanes to alleviate the 

traffic congestion situation. Similarly, work scheduling variations can 

also reap dividends in spreading out this transportation demand. 

While a physical change in a transportation system can be directly 

controlled by the operators and planners in a region, the concept of adjusting 

the times when people utilize a transportation system requires an organized 

Staggered Work Hours program. Given, therefore, that Staggered Hours can 

be implemented, what is to be discussed in this section is this impact on 

the design to transportation facilities. The narrative here focusses upon 

the functional design of a facility and then severalareas of the operational 

design. 

2. Functional design 

Every transportation system has to be designed for a certain function. 

Broadly speaking, the function of a freeway, for example, is be to rapidly 

move people and goods over a medium-to-long distance in a safe manner. 

Contrastingly, the function of a rail rapid transit line may be to move 

heavy loads of passengers over a relatively short distance at a moderate 

speed. There are, of course, many subtleties in the functional design for 

various systems. In highway design, for example, there are designs for 

varying "levels of service" to handle certain variations of traffic flow, 

plus any priorities which are set to expedite multi-occupancy vehicles in the 

traffic stream. 
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Since most urban transportation systems suffer from demand exhibiting 

sharp peaking, causing inefficiency and congestion, a concept like Staggered 

Work Hours and other work scheduling techniques might be effectively used 

to modify the functional design of transportation facilities. The various 

design elements that are used for any new transportation system should 

therefore incorporate the concept of revised work schedules as an integral 

part of the design, rather than later using Staggered Hours as a "band-aid" 

to correct or ameliorate the adverse effects of peaking once the facility is 

operating. 

What are some of these functional design elements? In the design 

of a new highway, as an illustration, several essential design elements 

comprise the so-called "design designation'. One element is a future peak hour 

volume called a ''Design Hourly Voh.une (DHV)". The DHV is commonly regarded 

as the thirtieth highest hourly vol\DDe during the year for a future forecast 

year. Since this DHV is based upon current patterns of peaking with prevailing 

work schedules, research should be undertaken to see how Staggered Hours 

could lead to a DHV that was lower if demand could be spread, which could 

then result in reducing the number of lanes required on the new highway. 

Many congested highways already operate under a self-

enforcing spreading of the demand when capacity limitations in themselves 

restrict the absolute number of vehicles for a large portion of the peak 

period. Increases in flow during the entire peak period during time intervals 

adjacent to those at capacity suggest a practical desire of motorists to 

avoid the height of peak congestion rather than a shift in work schedules. 

Since there is no other growth possible during the height of the peak because 

of the capacity "lid", any growth in demand would have to be accommodated 
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during other time periods. Thus, implementation of a Staggered Hours or 

other work schedule program could be regarded as a practical medium-or

long-range factor into the design of new highways, in order to spread the 

demand to a level that a highway with fewer lanes can accommodate it. 

The Highway Capacity Manual discusses in detail the many aspects 

involved in capacity determinations including, of course, the concept of 

peaking within the peak hour. This is determined by calculating the Peak 

Hour Factor (PHF). The PHF has an impact upon traffic signal timing 

design which has been effectively incorporated into improved operation of 

fixed-time traffic signals. Research is therefore needed as to the benefits 

of reduced travel time delay and "loaded" signal cycles if the peaking can be 

reduced and timing changes incorporated in the fixed-time signal. (Of 

course, peaking becomes relatively unimportant for "real time" traffic 

signal controllers using either actuated equipment or digital computer

control which are both based on actual flow conditions). 

The use of reversible bus roadways, priority lanes for multi

occupancy auto vehicles and other techniques are highway applications 

which may take precedence over work scheduling strategy. This is 

because, as discussed in Section VII of this report, highways exhibit less 

peaking than other transportation systems, and therefore will benefit less, 

if at all, from work schedule changes unless they are relatively major shifts. 

Concepts which do have greater ramifications for highway design are 

future applications in this country of the Four-Day Week and Flexible Work 

Hours. The impact of these concepts on transportation demand patterns have 

been discussed in several sections of this report, although the question 

remains as to the level of acceptance of each in the future. There can 
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either be transportation advantages or disadvantages for each concept 

depending on how they are instituted. For example, a Four-Day Week 

involving everyone receiving Friday off -- which is the most conmon 

variation -- would, in the long run, do little to relieve transportation 

congestion since there would result in no change for the daily conmuting 

on Monday through Thu~sday, Further, peaking might be more severe since 

the longer workdays would allow for less range of staggering of starting 

and quitting times. On the other hand, Four-Day Week applications with 

staggered days off might be beneficial and substantially reduce the 

highway's DHV. But, conversely, such a staggered scheme might adversely 

influence the trend towards forming carpools which, in itself, also has 

an impact upon highway design in terms of future design hourly volumes. 

Flexible Work Hours has implications on the positive side by 

theoretically allowing people to travel in periods where there is less 

congestion and more available transportation capacity. Any widespread move

ment to Flexible Hours, however, should be monitored closely by trans

portation authorities in order to try to work with the employees in suggesting 

optimum times to travel. This would reduce the possibility of many people 

choosing to come at approximately the same time and exacerbating the 

situation. On the disbenefit side, the wider the flexibility incoming or 

going, the more encouragement may be given to use the private auto at 

relatively uncongested times instead of public transportation. 

Similar design considerations are appropriate for public 

transportation systems, be they rail or bus. Presently, the general design 

approach for such facilities is to determine and design for a peak hour 

ridership at some future year. This determination is based upon a number 
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of planning concepts, ranging from a time-series forecast to many 

sophisticated models which are currently available. These design hours 

in the forecast year do not generally reflect the peaking within the 

peak hour. The attempt is to handle in a feasible manner the peak flow rate 

within the peak hour, or to assume that a given peak hour volume will be 

distributed in the same pattern as at present. In many cases, the higher

capacity mass transit systems are, of course, able to absorb to a limited 

degree these surges and peaks in the traffic demand. Ftm.ctionally, public 

transit systems are better able to handle a spread out, even flow over an 

extended period. With such a spread flow, a transit system on a close-headway 

service would be better able to handle demand than at present with severe 

peaking. The only thing preventing this is acceptance of staggered work 

schedule adjustments of a feasible nature. As discussed earlier in Section VIII 

of this report on the benefits of Staggered Hours, reduction of the 

peak hour volume, or the peak therein, can perhaps on a long-range basis 

obviate the need for expensive capital additions to incrementally increase 

system capacity. 

What is suggested here is that research should be undertaken to 

determine an assortment of potential peak hour volume distributions based 

upon reasonable assumptions of achieving spread out demand with Staggered 

Work Hours or other potential work scheduling concepts. Of course, sufficient 

spreading of the demand will theoretically be limitless. In other words, 

the more the demand is spread, the lower the demand in any given interval. 

A crucial point which has been made repeatedly in this technical study is 

that one can reasonably expect only a moderate shift in demand using the 

work schedule concepts discussed. Fortunately, that degree of shif~usually 

a half hour, is probably adequate in many cases to benefit transportation 
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systems to a great degree. Therefore, one can use the adjustment of work 

schedules, up to a certain degree, as a direct and important input into 

future facility planning. Of course, if plans are promulgated based in part 

on a spreading of the demand using work schedule techniques, sufficient 

funds will have to be allocated to organize and implement a formal and 

successful work schedule adjustment program to achieve such results. 

Another interesting functional design is that for elevators in 

office building design. Specifically, increased elevator capacity has been 

mentioned often as possible because of Staggered Hours. The argument assumes 

that with a Staggered Hours system, or other successful work schedule program, 

that the number of elevators needed in a building might be reduced since 

the peaking at any one time would be lower. While elevators certainly can be 

irdecongested'r with Staggered Hours schedules, one overriding factor that is 

overlooked is that elevators are designed for the complete evacuation of 

a building in the event of fire or other emergency situations. Since this 

requires a large number of elevators for rapid evacuation capacity, Staggered 

Hours programs when implemented greatly increase the level of service of 

elevator operations by spreading out of the arrivals and, particularly, 

the departures. 

3. Operations Design 

The following discussion centers on different categories of operations 

and how they can be more efficiently handled with a spreading of demand by 

Staggered Work Hours or other work scheduling techniques. The factors are 

largely pertinent to public transportation systems, since highway and traffic 

signal systems operate somewhat"on their own'with much less traffic control 

hardware that is sensitive to peaking characteristics. 
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a. Scheduling 

The scheduling of public transportation systems is a complicated 

procedure to develop an intricate web of departures and arrivals into a 

coherent operating schedule. Although there are many factors involved in 

scheduling, some observations will be made about how altered work schedules 

can effect the procedure. Ideally, scheduled service should match the 

existing demand patterns. Depending upon how much work hours are altered, 

there should be public transit availability for all reasonable staggered 

hours possibilities. Adjustments can be made, or additional service can be 

provided, after participation in a program is significant and has resulted 

in some evidenced problems. Schedule revisions which are usually done 

periodically through the year should be cognizant of revised work scheduling 

patterns. 

Interestingly, a more exciting prospect is that a Flexible Hours 

system would have the benefit of allowing the operator to optimize his 

scheduling with the assurance that individuals could use that schedule on 

a flexible basis. In other words, persons on Flexible Hours could start 

and quit work at times convenient to the posted schedules. This is in 

contrast with Staggered Work Hours, and also the Four-Day Week, where public 

transit schedules may behard.-pressed to handle riders desiring to travel 

just outside this time period. 

b. Headways 

The headway is that time between one vehicle or train and the 

following one. This approaches a minimum headway as one reaches the operating 

capacity of that system. At a minimum-headway operation, the slightest 

delay can cause a breakdown in flow for the duration of the peak period, 
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When this headway is longer than the minimum, it means that the 

system can handle the volume satisfactorily. The potential of 

Staggered Hours and other concepts can allow for the lengthening of headways 

to a point where operations can improve on these systems and allow 

for an increased margin for any absorption of delays. For example, 

a minimum-headway operation on rail transit, which may depend upon the signal 

system, may be as little as 60 seconds, but may be lengthened to approximately 

two or more minutes if the demand can be spread sufficiently throughout 

the entire peak hour. This would not greatly lessen the convenience of 

service in terms of time frequency but would have many benefits in increasing 

the operating efficiency of the system in terms of speed and, perhaps, reduced 

power consumption by the system. Increasing peak hour headways on rail transit 

systems also benefits operations of complicated switching. 

c. Equipment utilization 

Transportation operators point consistently to the potential benefits 

they could accrue if the peak period was spread sufficiently in order to get a 

second usage out of transit equipment and, correspondingly, bus drivers and train 

crews running the systems. This factor is discussed more fully in section VIII 

of this report on benefits. 

The two factors involved in attaining a second run of equipment are the 

duration of the peak period and the total "tum-around time" on a specific route. 

The latter is the time it takes to make one complete cycle. It can be demonstrated 

that where the peak. period is spread sufficiently, transit systems can begin to 

get two runs out of equipment during a single peak period on certain routes. In 

theory, this can save the need for buying additional equipment. 
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Design and operation of transit systems should become cognizant of 

these factors, particularly as staggering hours or other methods of spreading the 

demand may enhance the ability to get increased runs out of equipment needed for the 

peak period. For example, the maximum feasible spread of a peak period in a given 

urban area should be taken into consideration so as to design shorter travel-time 

runs on new or existing transit routes. Also, if the spreading of demand can 

result in less system congestion and therefore improved travel times, especially 

during the height of the peak, then this in itself may shorten the turnaround time 

for equipment utilization. An example of this, unrelated to staggered hours, the 

institution of an exclusive bus lane approaching New York City saved approximately 

fifteen minutes of travel time for buses. This shortened the turnaround time of 

a loop park-and-ride bus service an enabled two buses to be as remaining buses 

provided the same service level since they were operating more efficiently. 

While peak periods in a given area probably will not be spread by an un

reasonably long amount--since the resistance to this could be great--it can be 

sufficiently spread to be able to have a significant percentage of equipment used 

twice. Usually this equipment will run at the start and end of the peak period, 

in effect straddling the height of the peak. In the case of New York City, if the 

peak comnuting period is sufficiently spread to a time before 8:00 A.M. and through 

9:15 to 9:30 A.M., then vehicles and systems having a turnaround time of approxi

mately one hour can be well-utilized both at the earlier and later portions of the 

peak. Unfortunately, many systems in urban areas are of the variety where there 

are long turnaround times, characterized usually by a route starting from one 

part of the city ~o the CBD and out through it to another part of the city. This 

is the case on most New York City subway routes. This through routing precludes 

getting this increased utilization and therefore might be investigated on some 

routes so as to take advantage of getting double runs during the peak period. 
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d. Length of trains 

The maximum number of cars on a train is a determining factor of the 

operating capacity of a rail system. On most systems, the trains usually have a 

constant number of cars, usually constrained by the length of the stations. 

Length of trains is not usually a capacity problem since headways are adjusted to 

meet the existing or planned deamnds. However, excess demand can necessitate 

increasing the length of trains which would, in many cases, requiring the 

costly lengthening of station platforms. Staggered Work Hours could spread the 

demand enough to obviate this need to lengthen trains. 

Another benefit which Staggered Hours might have is where train length 

is varied greatly on commuter railroads. While demand patterns on these cODU11uter 

railroads are less sensitive to having their peak patterns effected by Staggered 

Hours, as discussed in Section VII, the car length of a train is usually a variable. 

In the case of extremely long commuter railroad trains, the length in itself can 

adversely effect speed of operations, and particularly acceleration and deceleration 

performance aspects. This is especially done with diesel propulsion, although less 

of a factor for high-performance multiple-unit self-propelled electric equipment. 

Another aspect of comnuter railroad train length is in the adjustment 

of transporation services to meet new work patterns. Where single-bus departures 

and regularly scheduled transit service might require some additional equipment to 

handle new numbers of people outside the height of the peak, it is a simpler task 

to adjust the number of cards on a varying-length commuter railroad train to service 

a different demand pattern. For example, if there is a shift in ridership from a 

5:00 P.M. departure to an earlier time period, the train consist can be reused 

to remove a car from the 5:00 P.M. departure and add it to an earlier train. 
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e. Surge loads 

Many transportation facilities and other places where people congregate 

periodically suffer from what is conmionly called a "surge" loading or movement of 

people. This comprises a sudden, tremendous volume of passengers, such as emanate 

from a train discharging passengers at a major station or terminal. Other facilities 

handling surge loads can be pedestrain walkways, escalators, and elevators in 

office buildings. At the outset it should be stated that it would be inefficient to 

design major facilities to handle a surge load which would result in no delay to 

people. However, surge loads must be a consideration in the design of such systems. 

Work scheduling concepts which spread the demand in general can have a 

profound impact on reducing surge loads and resulting queres experienced at key 

locations. Where the origin of the demand surge can be specifically determined, 

that location can be concentrated on to try to spread the demand. For example, a 

series of escalators in New York's Grand Central Terminal have been a major source 

of congestion by the surge demand of passengers coming to and from Grand Central 

Terminal. This is particularly true when a connnuter train disgorges passengers. 

The number of escalators required could be reduced if demand could be sufficiently 

spread by Staggered Hours or another scheduling concept. In a major transportation 

terminal, such reduced train loadings combined with even slightly longer headways, 

could achieve significant results in reducing surge loads and related queueing on 

fixed stairway and escalators accessing these facilities. 
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D. RECOMMENDATIONS 

The following rec011111endations are made on the overall impact of revised 

work schedule concepts on the design of transportation facilities: 

1. More research is necessary to determine how the design principles 

which are used to plan and implement new transportation facilities 

would be impacted by work schedule strategies which would greatly 

revise the prevailing demand patterns. Such strategies include staggered 

and flexible work hours and the Four-Day Week. 

2. Where operations are traditionally geared to existing demand patterns, 

guidelines should be developed which would optimize operational benefits 

if a certain practical demand pattern could be achieved. 
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