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ABSTRACT 

In 1978, expenditures for energy resources represented approxi­

mately 8% of the total operating budget in food service facilities 

(Barclay, 1979; Skaggs, 1980). Due to increasing energy costs, erratic 

availability of energy supply, environmental restrictions, federal and 

state regulations, energy management programs take on special signifi­

cance. Energy management programs, which can include energy audits, 

frequently lead to a 10-30% reduction of energy consumption and subse­

quent cost reductions (Snyder and Symonds, 1977; Shirley and Turner, 

1978). The audit permits an opportunity to determine potential energy 

conservation opportunities (ECO's). The purposes of this study were to 

determine the extent of exposure to energy audits in selected hospital 

dietary departments and college/university food services; to identify 

major barriers to implementation of ECO's in these facilities which have 

been exposed to audits; to establish the reasons why barriers exist 

which prevent directors of these facilities from implementing ECO's; and 

to establish reasons why energy audits have not been conducted in these 

facilities. The above objectives were intended to assist federal, state, 

and local energy policy makers in understanding and overcoming these 

barriers to implementation of ECO's. 

Three hundred and seven energy conservation questionnaires were 

sent to 212 hospitals and 95 colleges/universities which were randomly 

selected from North Carolina, Tennessee, and Virginia. A followup 

letter and questionnaire were sent to the facilities not responding 

within a designated period of time. 
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Thirty-four percent of the facilities responded to the question­

naire. Approximately 23% of these respondents had conducted an energy 

audit. Respondents from the nonaudited facilities were not familiar 

with an energy audit or did not have someone on staff qualified to carry 

out an audit. The replies seem to indicate that energy information and 

training need to be made available by government organizations and trade 

and industry associations. 

The results indicated that 69.8% of the recommended ECO's had 

been implemented. The major barriers to implementation of these ECO's 

were cost of equipment, expense of borrowing money, lengthy payback 

period, and production schedule interruption. This survey provides 

data that could be utilized by energy policy makers to understand and 

overcome these barriers to implementation of ECO's. 
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GLOSSARY 

Payback Period: The length of time required for the net revenues of an 
investment to return the cost of the investment. 

Mandatory Cutback in Energy Allocation: A reduction in a form of energy 
used by a facility which is required by an authority such as the govern­
ment. 

Return on Investment (ROI): Also known as the return on total assets. 
ROI is the ratio of net profit to total assets. 

Energy Conservation Opportunity (ECO): An opportunity to save energy 
identified by an energy audit which projects the anticipated annual 
energy savings and annual cost savings. 

Energy Audit: Involves an analysis of a facility to determine the forms 
of energy used, the quantities and costs of various forms of energy 
used, the purposes for which the energy is being used, and the identifi­
cation of energy conservation opportunities. 

British Thermal Unit (Btu): The quantity of heat required to raise the 
temperature of one pound of water one degree Fahrenheit. 

Food Processing Facility: A commercial facility which processes, pre­
pares, packages, and/or distributes food to consumers for consumption 
in the home or food service operation. 

Food Service Facility: A facility where large quantities of food, 
completely prepared, are routinely provided for individual service and 
consumption. 

xii 



CHAPTER I 

INTRODUCTION 

Energy conservation is a means of utilizing energy more effi­

ciently (Snyder and Symonds, 1977; Shirley and Turner, 1978; and DOE, 

1978). Energy conservation and management are based on the premise that 

to save energy, one must make an energy system as efficient as possible. 

Thus, the smallest amount of energy will be consumed to perform the 

functions required. The efficient use of energy can be achieved by two 

types of procedures; adopting simple energy conservation practices such 

as insulation, repair of leaks, setting back thermostats, reducing 

lighting, and adopting energy efficient technologies such as a heat pump 

and waste heat recovery devices to eliminate waste and increase produc­

tivity. 

Energy prices in the United States have risen drastically since 

1975, and the outlook for the future indicates continuing increases. 

Although the United States comprises only 6% of the world's population, 

it uses approximately 33% of the world's energy (Dorf, 1978). The total 

food system which covers production to consumption consumes about 17% of 

the national energy requirement (FEA, 1976). Although food service 

facilities use only 2.8% of the U.S. energy, increased energy costs, 

decreased availability of energy resources, federal and state regula­

tions, and environmental restrictions make it important to operate 

energy efficient facilities. 

l 



The energy management programs can result in 10-30% savings in 

energy consumption and cost. Energy audits are considered a major part 

of energy conservation programs and permit an opportunity to observe 

potential energy conservation opportunities (ECO's). 

At the present time, very little research on energy conservation 

has been conducted in hospital and college/university food service 

facilities. Some data is available from the food processing industry 

in which similar energy conservation activities are assumed to exist. 

2 

A study by the University City Science Center in Pennsylvania (Kirsc;,, 

1979) indicated that 74% of survey respondents from industry had 

conducted an energy audit. Approximatey 50% of the recommended ECO's 

had been implemented. The cost of equipment, return on investment 

required by the corporation, and the lack of flexibility when considered 

with possible plant shutdown were the major barriers to implementation 

of ECO's. Another study by Kirsch (1980) concluded that the implementa­

tion rate of ECO's was 39.7%. 

Due to the lack of energy conservation data in hospital and col­

lege/university food service facilities, this research was conducted to 

collect data that could be used by federal, state, and local energy 

policy makers in understanding and overcoming the barriers to implemen­

tation of ECO's. The purposes of this research were: 

1. To determine the extent of exposure to energy audits in 

selected hospital dietary departments and college/university food 

services. 



2. To identify major barriers to implementation of ECO's for 

those hospital dietary departments and college/university food services 

which have been exposed to audits. 

3. To establish the reasons why barriers exist which prevent 

directors of these facilities from implementing ECO's. 

4. To establish reasons why energy audits have not been 

conducted in hospital dietary departments and college/university food 

services. 

3 



CHAPTER II 

REVIEW OF LITERATURE 

During the past decade, a combination of increased domestic con­

sumption of energy, reduced domestic supply, international economic and 

political uncertainty, and regulatory complexity have resulted in what 

has been called the energy crisis {Gough and Mclarney, 1980). The prob­

lem of the energy shortage has become more complex because imports of 

foreign oil to the United States have increased atan average rate of 15% 

a year between 1970 and 1977 (Hsu, 1979). 

In 1948, the United States produced more energy than it consumed. 

In 1950, the country crossed that boundary. By 1972, the need for regu­

lation and conservation was critical, but there was little incentive to 

conserve energy since costs were still low. However, between 1972 and 

1976 the cost increase for natural gas, coal, and fuel oil has averaged 

{unweighted) 340%. In addition,the price of imported oil has risen from 

about two dollars per barrel in 1972 to eleven dollars per barrel in 

1976 {Shirley and Turner, 1978). Further dependence on imported oil 

could mean even higher prices. Today, the United States uses approxi­

mately 33% of the world's energy supply even though it composes only 6% 

of the world's population (Dorf, 1978). 

Through energy conservation, estimates of 10-30% reduction in 

overall energy consumption have been proposed as achievable over the 

next decade {Dorf, 1978; Hsu, 1979). There are essentially four methods 

for energy conservation: elimination of waste, changing to less energy 

intensive processes, reduction of energy consuming activities, and 
4 



improved efficiency of energy consuming activities (Dorf, 1978; Hsu, 

1979). Some of these actions can be implemented in a facility without 

major alterations of the original equipment and without a great deal of 

expense. 

5 

The food system is a complex organization of production and con­

sumption activities whose end result is providing food to the consumer. 

Approximately 17% of all United States energy requirements are related 

to the food system (FEA, 1976). This percentage is obtained by summing 

available estimates for each food system component including production, 

manufacturing, wholesale and retail trade, out-of-home preparation, in­

home preparation, and transportation. The food service industry and 

the food and kindred product industry (which includes food processing) 

make up part of the total food system (FEA, 1976). In addition, the 

food and kindred product industry, Standard Industrial Classification 

(SIC) group 20, is the sixth most energy intensive industry in the 

United States consuming approximately 8% of the total U.S. energy (DOE, 

1978). 

The food service and food processing industries are interdepen­

dent and coordinate their functions. A schematic diagram of the inter­

face between the food processing and food service industries is shown 

in Figure l. Within the food processing industry, the food processing 

continuum represents the amount of processing which food items receive. 

At the far left side of this continuum, food items receive little or no 

processing; at the far right side, the food products have undergone 

complete processing operations. Figure l represents a food service 

operation which purchases food items with a limited amount of processing 

or no processing (Dwyer et al., 1977). 
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Figure 1. Food Processing/Food Service Interface (Dwyer et al., 1977) 
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In food service facilities, expenditures for energy resources 

represented approximately 2% of the total operating budget in 1970 

(Stokes, 1979). In 1978, this amount had increased to 8% (Barclay, 

1979). This figure varies in direct proportion to differences in energy 

costs throughout the country. As energy costs continue to increase, 

expenditures for energy resources are predicted to demand an increasing 

amount of the operating budget. The majority of energy in food service 

facilities is used for food preparation and storage, lighting, heating, 

ventilating, air conditioning, and sanitation (Dwyer et al., 1977). 

Today, increasing energy costs, limited availability of energy 

resources, environmental restrictions, and federal and state regulations 

play a significant role in pressuring the food service industry to 

accurately measure and control its energy consumption (Barclay, 1979; 

Garbedian, 1980). Therefore, energy has been recognized as a resource 

necessary for continual operation of any food service facility. As a 

result, effective energy management programs take on special signifi­

cance. Energy management programs which can include energy audits, 

frequently lead to a 10-30% conservation of energy and subsequent cost 

reductions (Snyder and Symonds, 1977; Shirley and Turner, 1978; and 

Skaggs, 1980). From the audit, feasible energy conservation opportuni­

ties (ECO's) can be identified. 

Energy data is also necessary for construction and design proj­

ects that include expansion, remodeling, retrofit, kitchen planning, and 

energy efficient food service equipment (Krause, 1978; Stokes, 1979; and 

Garbedian, 1980). Since most food service facilities were designed and 

built during a time of inexpensive and plentiful energy, many attempts 



are being made to modify facilities to achieve improved energy effi­

ciency. 

Energy management is a cost effective strategy to reduce both 

energy cost and demand. The concept of energy management has evolved 

in recent years as a response for dealing effectively with a variety of 

energy related problems such as increased costs, availability, and fuel 

substitution needs. Energy management includes five components as 

follows (Snyder and Symonds, 1977; Stokes, 1979). 

1. Commitment of management. 

2. Availability of reliable energy information. 

3. Conduct of an energy audit. 

4. Identification of potential ECO's. 

5. Implementation and advancement of a prolonged energy manage-

ment program. 

8 

Most facilities have more to gain economically from an energy audit than 

any other single action they can take (Sarnoff, 1980; Snyder and Symonds, 

1977). 

The basic purpose of an energy audit involves an analysis of a 

facility to determine the forms of energy used, the quantities and costs 

of these various forms, the purposes for which the energy is used, and 

the identification of ECO's. The audit process includes two phases 

(Snyder and Symonds, 1977): 

1. The billing audit. 

2. The field audit. 

The first phase of the audit or the billing audit is data collec­

tion and analysis based on available energy consumption and cost records. 
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In fields where production is a function, these production records are 

incorporated. The field audit involves gathering information about 

energy consuming devices in the facility. The operating schedule and 

rate of energy consumption for each device are the most relevant data to 

gather. The field audit permits an opportunity to identify potential 

ECO's. These ECO's are analyzed for energy savings and energy cost 

savings potential. 

A majority of the energy conservation measures that an energy 

audit would recommend in most facilities are either low cost maintenance 

items or equipment modifications which require capital expenditures. 

ECO's can usually be found in energy intensive facilities and facilities 

which use large volumes of energy (Hsu, 1979). 

Because energy conservation is a very specialized technical sub­

ject, managers tend to procrastinate in getting started. An energy 

management program that is given high priority by management can result 

in significant cost savings to a facility. Energy conservation should 

not detrimentally affect a facility's economic position but should 

improve it. 

ECO'~ identified by an energy audit, project the anticipated 

annual energy savings and annual cost savings. Snyder (1978) indicated 

that the escalating unit cost of energy should be considered when cal­

culating payback period for recovering capital investment to implement 

an ECO. Therefore, the effective interest rate is reduced due to energy 

unit cost escalation resulting in a shorter payback period. 

The traditional view of the capital budgeting processes of the 

facilities prevents implementation of many energy technologies. 
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Facilities invest in those projects which have a payback period of less 

than five years (Hsu, 1979). In terms of energy technologies, these 

projects are mainly in the area of cost reductions instead of generating 

profits. A large number of facilities set the expected rate of return 

from energy saving investments about twice as high as that for other 

business investments. As a result, capital expenditures are concen­

trated on the latter while higher energy costs are passed on to the con­

sumers (Hatsopoulos et al., 1978). According to Hatsopoulos et al., 

(1978), cost effective investments (in which the total cost of the 

energy saved is equal to or less than the replacement cost of the fuel) 

could offset high energy costs. In addition, investment tax credits 

may be an incentive for energy expenditures. 

There are ample opportunities for conserving energy. This con­

servation information concerning the methodology for implementing ECO's 

has to reach the potential users. To date, very little research has 

included studies of energy consumption or conservation activities within 

college/university or hospital food service operations. However, some 

data has been gathered in the food processing industry in which similar 

energy consumption activities-are assumed to exist. 

The University City Science Center in Philadelphia, Pennsylvania, 

designed and carried out a one-year program of fact gathering, analysis, 

and assessment for the Governnor'-s Energy Office (Kirsch, 1979). 

Results were obtained through comprehensive surveys of industries 

throughout Pennsylvania. A mail survey of 1,006 industries produced 242 

responses, 170 of which had completed a four-page questionnaire. The 

results indicated that 74% of the respondents had conducted an energy 
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audit, and 82% had a person responsible for energy management. Overall, 

the energy analyses had resulted in about 10% energy conservation and 

18% cost savings. The major barriers to implementation of ECO's were 

cost of equipment, the return on investment required by the corporation, 

and the lack of flexibility when considered with possible plant shut­

down. In 1979, approximately 50% of the recommended ECO's had been 

implemented (Kirsch, 1979). 

Another study done by the Energy Analysis and Diagnostic Centers 

(Kirsch, 1980) indicated that energy audits had identified potential 

energy consumption reduction of 21.9% and potential energy cost reduc­

tions of 16.7%. The implemented ECO's added up to 39.7% of all the 

potential ECO's identified. 

Hsu (1979) conducted field interviews and analyses on the data 

obtained from 32 firms in New York and Pennsylvania. His results indi­

cated that the implementers of energy efficient technologies are firms 

which are willing to allow a longer payback period for more efficient 

technologies and which have a person responsible for energy conservation. 

The implementation of ECO's is technologically feasible and economically 

justifiable; however, the question remains as how to encourage adoptions 

by facilities. Hsu suggested that the federal government develop energy 

technology policy options to influence the facilities' capital budgeting 

process, thus urging substantial investments in energy conservation 

measures. By overcoming barriers to implementation of ECO's, more 

efficient use of the total energy supply would be possible through 

reduced energy consumption and costs. More data is needed as to what 

these barriers to implementation of ECO's are, reasons why they exist, 
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and ways to overcome them if progress is to be made in energy conserva­

tion. Changes toward more efficient use of energy in the food service 

industry could affect 2% of the total energy usage in the United States. 



CHAPTER III 

PROCEDURE 

Selected hospital dietary departments and college/university food 

services which were exposed to an energy audit were studied to identify 

major barriers to implementation of energy conservation opportunities 

(ECO's), and to establish the reasons why barriers exist which prevent 

directors of these facilities from implementing the ECO's. In addition, 

reasons why energy audits have not been conducted in hospital dietary 

departments and college/university food services were identified. This 

research was undertaken to assist federal, state, and local energy 

policy makers in understanding major barriers to the implementation of 

energy conservation opportunities in food service facilities and to 

assist in overcoming these barriers. 

Both food processing and food service facilities are part of the 

total food system. It is assumed that each of these branches is faced 

with similar energy conservation concerns. Both food processing plants 

and food service facilities produce food in volume using a processing 

continuum and have similar areas such as food preparation, storage, 

lighting, heating, ventilation, and air condi ti oni ng. Energy audits con­

ducted at five food processing plants in Tennessee during fall of 1979 

suggested several discernible factors that may act as energy conserva­

tion barriers. These audits were used as stepping stones toward the 

development of a questionnaire concerning the barriers faced by hospital 

dietary departments and college/university food services. Three hundred 

and seven energy conservation surveys were sent to 212 hospitals and 95 

13 
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colleges/universities which were randomly selected from North Carolina, 

Tenessee, and Virginia. 

A preliminary investigation involved five food processing plants 

located in Knoxville, Tennessee, and surrounding areas which were 

selected for auditing from the Federal Standard Industrial Classifica­

tion (SIC) group 20, food and kindred products. Data from this inves­

tigation was not included in the appendices. Available past energy con­

sumption data from these plants was reviewed before auditing to deter­

mine total energy consumption patterns. Billing and field audits were 

conducted in the food processing plants to determine total energy con­

sumption and energy intensive areas. The audits were analyzed through 

discussion with the auditing team* as well as through the study of past 

energy consumption to determine ECO's for each plant. Based on the 

analyses of the audits, possible implementation methods were determined 

for each ECO through discussion with the auditing team. Total energy 

conservation potential was determined in BTU's and dollar values based 

on the individual ECO's identified. Summary reports with analyses of 

promising ECO's and specific recommendations were sent to the management 

of each plant. Information from the investigation was used to design 

the energy conservation questionnaire. 

* The auditing team was composed of two engineering professors, one 
graduate research assistant (the author), and one senior engineering 
student. 
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I. QUESTIONNAIRE DEVELOPMENT AND PILOT TEST 

A questionnaire for determining barriers to implementation of 

ECO's in selected hospital dietary departments and college/university 

food services was developed based on the preliminary investigation. 

Copies of the cover letters and questionnaire are shown in Appendix A. 

The questionnaire was pilot tested for clarity and feasibilty by inter­

viewing two directors of hospital dietary departments and two directors 

of college/university food services in the Knoxville, Tennessee, area. 

Remarks from the pilot test are exhibited in Appendix B. The energy 

conservation survey was refined based on responses and comments from 

the directors of the test facilities. 

II. SAMPLE SELECTION 

Identification of the hospitals and colleges/universities in the 

states of North Carolina, Tennessee, and Virginia was obtained from the 

Clark's Directory of Southern Hospitals (1980) and the Education Direc­

tory, Colleges and Universities (1979-80). Hospitals with less than 25 

beds and two-year colleges were considered too small to include in the 

sample. The total number of both hospitals and colleges/universities 

meeting these criteria was determined and then sample sizes were 

obtained from Krejcie and Morgan (1970). A random sample of 212 hospi­

tals with 25 or more beds and 95 four-year colleges/universities was 

chosen from the states. 
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III. DATA COLLECTION 

The cover letters and energy conservation questionnaires were 

mailed to the food service directors of the hospitals and colleges/ 

universities (see Appendix A). Approximately two weeks were allowed to 

receive the replies. According to Babbie (1973), the followup letter 

and questionnaire should be mailed approximately seven working days from 

the arrival of the first questionnaire and three working days after it 

should have been received back by the researcher. Therefore, a followup 

letter and an additional questionnaire were sent after a two-week period 

to those facilities not responding. A consecutive number different from 

the ones used during the random sampling was assigned to each food 

service facility on the first mailing list. This number was also put on 

the back side of the questionnaire to identify respondents for the sole 

purpose of deleting the facility from the mailing list prior to the 

followup distribution. The deadline for return of the surveys was 

extended approximately three weeks beyond the two week date to allow for 

a maximum return rate. 

IV. ANALYSIS OF DATA 

The total number of returned surveys was compared against the 

number originally mailed to determine a return rate. The surveys which 

were returned unanswered were subtracted from the total responses before 

figuring the percentage of replies. 

The University of Tennessee computer services were utilized to 

run a modified program from the SPSS batch system (Nie et al., 1975). 

This computer program was designed to cross-tabulate question XV 
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(including parts A and B) from the questionnaire with every other survey 

question. This step divided the data not only by type of facility but 

also by size. The output included responses by frequencies, percentages, 

and priorities. The priorities were ranked in order with 11 111 indicating 

the highest value of importance (see questionnaire, Appendix A). A 

coding system for the surveys was designed to yield the above informa­

tion. 

A comparison of each response from question eight, section A, 

with each response on question nine, section A, by means of the chi 

square statistical test proved valueless. The data was,invalid due to 

small cell sizes. Further statistical tests were deemed unnecessary. 

Therefore, the data is presented in terms of ranking by frequency of 

responses, percentages, and priorities. 

Through this methodology, major barriers to implementation of 

ECO's were established, and reasons why these· barriers existed were 

identified. In addition, explanations for facilities not having an 

energy audit were identified. 



CHAPTER IV 

RESULTS, DISCUSSION, AND RECOMMENDATIONS 

This energy conservation survey was developed based upon prelim­

inary information gathered from five industrial energy audits. These 

audits were conducted by The University of Tennessee Energy Analysis and 

Diagnostic Center (EADC) auditing team in and around the Knoxville, 

Tennessee, area. Funds were provided through a grant from the Depart­

ment of Energy. The auditing team was composed of two engineering pro­

fessors, one graduate research assistant (the author), and one senior 

engineering student. The extent of exposure to energy audits was 

determined in randomly selected hospital food services (dietary depart­

ments) and college/university food services in North Carolina, Tennessee, 

and Virginia. Three hundred and seven energy conservation surveys were 

sent to 212 hospitals and 95 colleges/universities. These facilities 

were divided into two categories, small and large. For hospitals, 25 to 

100 beds were considered small and greater than 100 beds constituted 

large. The enrollment of a college/university determined its size with 

less than 1,000 students being small and more than 1,000 considered 

large. 

For those facilities which have been exposed to audits, major 

barriers to implementation of energy conservation opportunities (ECO's) 

were identified. In addition, reasons for not conducting energy audits 

were designated by the directors of the nonaudited facilities. The 

survey was also used to project reasons for existing barriers which 

18 
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could prevent directors of these dietary departments and food services 

from implementing ECO's. 

Of 307 surveys, 103 facilities replied resulting in a 34% return. 

Seventy-five of the 103 facilities responding were hospitals. Thirty­

three of the hospitals were small in size and 42 were large. The remain­

ing 28 respondents were colleges/universities, four of which were small 

and 22 large. Two facilities did not specify size. Dietary departments 

in the small hospitals had an average of four part-time employees, 11 

full-time employees, and served approximately 62,500 meals a year while 

dietary departments in the large hospitals had an average of 14 part­

time and 59 full-time employees and served approximately 487,000 meals a 

year. The food service facilities in colleges/universities tended to 

utilize more part-time workers. The food service facilities in small 

colleges/universities had an average of 35 part-time employees, 17 full­

time employees, and served 344,000 meals a year. The food service 

facilities in the large colleges/universities averaged 111 part-time and 

73 full-time employees serving approximately 1,000,000 meals a year (see 

Appendix C). 

The majority of people answering the questionnaire had the title 

of food service director {64%) or chief dietitian {22%) {see Appendix D, 

Table 6). Responses from hospitals indicated that an authority outside 

the food service facility, such as the hospital administrator, made 

decisions concerning money expenditures for energy conservation. In the 

colleges/universities, the administrator or food service director made 

the decisions (see Appendix D, Table 7). Approximately 13.6% of the 

hospitals indicated the required payback period for energy conservation 

expenditures to be from one to three years. Sixty-four percent of the 
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hospitals reported the required payback period was unknown. One reason 

for the payback period being unknown to the majority of hospital food 

service directors could have been that they usually did not make the 

decisions concerning money expenditures for energy conservation. How­

ever, 20% of the food service directors did make these decisions in 

college/universities. Thirty-three percent of the college/university 

food service directors reported the required payback period to be one 

to five years (see Appendix D, Tables 8-10). These findings agree with 

the payback period of less than five years estimated by Hsu (1979). 

Fifty-seven percent of the food service directors were not informed of 

the payback period. This seems logical as the majority of decisions 

concerning energy conservation were made by a college/university admin­

istrator. Again, it seems likely that the decision makers were the per­

sons aware of the variables, such as the payback period, affecting these 

decisions. It is also possible that these directors and administrators 

utilized a financial ratio other than payback period for making their 

energy conservation decisions such as return on investment (ROI). 

Sixty-eight percent of the hospitals responding did not know the 

percent of their annual operating budget that went toward energy costs. 

Seventeen percent indicated that the amount spent for energy was 1-5% 

of the budget, and 12.3% of the hospitals responded 1-10%. Of the 

colleges/universities, 42.3% reported that 1-5% of the annual operating 

budget went toward energy cost, 19.2% of the colleges/universities 

indicated 6-10% was allocated, and 30.8% did not know as is shown in 

Appendix D, Tables 11-13. These results agreed with the estimates for 

budgeted energy costs of 2.5% (Stokes, 1979) and 8% (Barclay, 1979). 
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The principle types of energy in order of priority of usage 

consumed in hospitals were: electricity, fuel oil, natural gas, pro­

pane, and coal; while the types used in colleges/universities were: 

electricity, natural gas, fuel oil, and coal (see Appendix D, Table 14). 

Approximately 22.1% of the hospitals and 15.4% of the colleges/universi­

ties had experienced a mandatory cutback in energy allocation within the 

past five years. For both groups, the sources of cutback were electricity 

followed by natural gas. The responses indicated that the duration of 

the cutback was greater than four months (see Appendix D, Tables 15-19). 

Studies by the EADC (Kirsch, 1979; Kirsch, 1980) which looked at energy 

audits conducted in the industrial sector indicated that 81% of the 

respondents had experienced a mandatory cutback in energy allocation. 

Electricity and natural gas were the most commonly used types of energy 

with the mandatory cutbacks being in natural gas. It seems that hospi­

tals and colleges/universities would be less likely to face a mandatory 

cutback in energy allocation since their services would be used by the 

public. One could assume that hospitals would be among the last facili­

ties to have a mandatory curtailment as it would directly affect patient 

care. However, it seems that many types of facilities have considered 

or installed alternate fuels to deal with the uncertainties in energy 

supplies (Sarnoff, 1980). One might also assume that hospitals and 

colleges/universities could pass increasing energy costs associated with 

alternate fuels on to their clientele by charging higher rates. 

I. FACILITIES AUDITED 

Of the 103 respondents, 24 or 23.5% of all food service facilities 

had an energy audit conducted. Of the 24, 13 or 54.2% were hospitals 
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and ll or 45.8% were colleges/universities (Table 20}. Three or 23ol% 

of the total hospitals audited were small in size while 10 or 76.9% 

were large (Table 2l}o The audited colleges/universities were composed 

of three small (30%} and seven large (70%} facilities (Table 22}. The 

results indicated that a greater number of large food service facilities 

had energy audits conducted than small facilities. This was logical 

since large facilities are likely to have more specialized personnel and 

discretionary funds. These findings corresponded with those by the 

EADC (Kirsch, 1979) that indicated 88.6% of the large industries studied 

had been audited compared to 50.8% of the small industries. 

Seventeen or 70.8% of the audited facilities replied that their 

energy audit had been conducted within the last year. Six or 25% answered 

that the audit had been done longer than a year ago. Responses denoted 

that nine of the hospital audits were carried out within the last year as 

were eight of the college/university audits (see Appendix E, Table 23}. 

The hospital administrator was the person who most often granted approval 

for the hospital audits to be performed, while a college/university admin­

istrator most frequently gave permission in colleges/universities. Food 

service directors were also responsible for granting approval 20% of the 

time in colleges/universities as shown in Appendix E, Tables 24-27. 

Answers from both hospitals and colleges/universities indicated that the 

major reasons for having an energy audit were: to find ways of conserving 

energy and, secondly, because of rising energy costs. Small hospitals 

responded that rising energy costs was the major reason for having an 

audit while all other facilities pointed to finding ways to conserve 

energy (see Appendix E, Tables 28-30). These responses can be compared 

to the EADC study (Kirsch, 1979) where the ultimate decision to perform 
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an energy audit was made by a vice president or plant manager. The major 

reason {87%) for having an energy audit was the rising cost of energy. 

From these responses one could conclude that rising energy prices are 

directly related to the number of energy audits being performed. Again, 

it can be observed that it is top management such as the hospital or 

college/university administrators who make decisions concerning money 

expenditures for energy conservation as well as give approval for audits 

to be performed. One could assume that the directors of these hospital 

dietary departments and college/university food services have some input 

into the management decisions since these directors may have available 

information regarding the energy related activities in their food 

services. 

The energy audits were conducted by different groups of people 

depending on the facility. Small hospitals had their audits carried out 

mainly by engineering firms, while large hospitals first chose their in­

house staff, followed by an engineering firm. Small colleges/universities 

had their audits conducted by in-house staff or a government agency, while 

large colleges/universities used an engineering firm succeeded by in­

house staff or a college/university group {see Appendix E, Tables 31-33). 

Results indicated that 13 or 54.1% of all the audits were conducted in 

one day or less. Eight or 33.3% of the audits took two or more days to 

be completed. Six {46.2%) of the 13 hospital audits {three small and 

three large facilities) were completed in a day or less as well as seven 

(70%) of the colleges/universities (three small and four large facili­

ties). The previous data is shown in Appendix E, Tables 34-36. These 

responses can be related to the EADC study (Kirsch, 1979) which concluded 
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that 83% of the industrial plants replying to the survey depended upon 

in-house engineers to do the energy audit. Most of these plants were 

large in size and required more than two days to complete. Thirty 

percent of the small plants also utilized other types of specialists 

such as consultants, government agencies, and engineering firms. It 

would seem reasonable that large facilities would take advantage of 

convenient in-house staff to perform audits. Large facilities would 

tend to have more trained personnel on staff than small facilities. 

Small facilities with discretionary funds may tend to seek outside help 

such as that offered by government agencies or engineering and consult­

ing firms. In addition, some college/university professional groups 

are providing energy audits and other technical support to various 

facilities who request assistance. 

As a result of the audits, many food service facilities (56.5%} 

declared a decrease in their total energy bills. Eight or 66.7% of the 

audited hospitals and four or 40% of the colleges/universities reported 

a similar decrease. At the same time, four colleges/universities and 

one hospital did not know if their bills had changed, and four facili­

ties including two colleges/universities and two hospitals reported 

their bills to be the same. The decrease in the total energy bills 

ranged from 1-40% with most decreases in hospitals ranging from 1-10% 

and 11-25% in colleges/universities. A large percentage of facilities 

(65.2%} also reported a decrease in total energy consumption since the 

audits were conducted. Ten of twelve (83.3%} hospitals responding 

indicated a decrease as did four of ten (40%) colleges/universities. 

Four facilities did not know if a change had occurred while four facili­

ties replied that energy consumption had remained the same. The decrease 
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in total energy consumption ranged from 1-40% with both hospitals and 

colleges/universities reporting the majority of decreases between 1-10% 

(see Appendix E, Tables 37-40). The results indicated that total 

energy bills and total energy consumption had decreased in many food 

service facilities since the audits had been conducted. These findings 

correlate with the overall results from the EADC study (Kirsch, 1979) 

which found that energy analyses (audits) had resulted in 18% cost 

savings and about 10% energy conservation {decrease in consumption). 

One could conclude from the author's results that most facilities which 

have an energy audit would tend to find a decrease in their total energy 

bills and total energy consumption. This conclusion should take into 

consideration that some of the ECO's recommended by the auditing team 

have been implemented thus causing a decrease in energy bills and con­

sumption. 

In terms of highest frequence of response, the five recommended 

ECO's for all audited facilities were as follows: 

1. Change thermostat settings. 

2. Reduce temperature of hot water. 

3. Reduce excess lighting. 

4. Stop steam leaks. 

5. Improve boiler efficiency. 

For audited hospitals, the ranking of recommended ECO's was: 

l. Reduce temperature of hot water. 

2. Change thermostat settings. 

3. Stop steam leaks. 

4. Reschedule equipment usage. 

5. Replace old equipment with new energy efficient equipment. 



The ranking by frequency of recommended ECO's for audited colleges/ 

universities was as follows: 

l. Change thermostat settings. 

2. Improve boiler efficiency. 

3. Reduce excess lighting. 

4. Reduce temperature of hot water. 

5. Stop steam leaks. 

The tabulation of ECO's for hospitals and colleges/universities by 

frequency of recommendation and size can be found in Appendix E, 

Table 41. 
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The number of recommended energy conservation measures that were 

actually implemented varied from facility to facility. The recommended 

ECO's that were most frequently carried out in all audited facilities 

ranked as follows: 

l. Reduce excess lighting. 

2. Reduce temperature of hot water. 

3. Stop steam leaks. 

4. Reschedule equipment usage. 

5. Change thermostat settings. 

Recommended ECO's most frequently carried out in audited hospitals were: 

l. Reduce excess lighting. 

2. Stop steam leaks. 

3. Reduce temperature of hot water. 

4. Reschedule equipment usage. 

5. Modify air conditioning system. 

For audited colleges/universities: 
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1. Change thermostat settings. 

2. Reduce excess lighting. 

3. Improve boiler efficiency. 

4. Reduce temperature of hot water. 

5. Reduce steam leaks. 

See Appendix E, Table 42, for more detailed tabulations. 

The results seem to indicate that the majority of ECO's fre­

quently recommended for change were also the ECO's actually carried out. 

An attempt to analyze each ECO in question eight, section A, against the 

same ECO in question nine, section A, by means of the chi square statis­

tical test proved invalid due to small cell sizes. Further statistical 

tests did not seem appropriate. Therefore the data is presented in terms 

of ranking by frequency of responses. Both the ECO's recolllllended for 

change and actually changed seem to be items that require an insignifi­

cant amount of capital investment. It is likely that these ECO's could 

be carried out by the food service director or the maintenance staff 

with little cost to the facility. Hsu (1979) estimated that as much as 

25-30% of the energy now used by industry could be saved by adopting 

simple conservation measures and energy efficient technologies. These 

measures included insulation, repair of leaks, setting back thermostats, 

and reducing lighting. Energy efficient technologies referred to heat 

pumps, waste heat recovery devices, and modification of air conditioning 

systems as examples. The EADC study (Kirsch, 1979) also revealed a list 

of eight items that were specified by at least 60% of the audited firms 

as possible ECO's. These included: 
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Boiler efficiency* 

Building ventilation 

Building insulation 

Air conditioning* 

Steam leaks and traps* 

Air compressors 

Elimination of excess lighting* 

Closing doors to loading docks 

Again it seems that many ECO's frequently recommended are easily imple­

mented without a great deal of expense to the facility. 

It has been noted that 39.7% of the recommended ECO's were 

carried out by the organizations audited (Kirsch, 1980}. Approximately 

27% of the ECO's were still being considered for implementation while 

the 33-35% balance of the ECO's were not to be implemented. The EADC 

study (Kirsch, 1979) revealed that about 50% of the recommendations 

made had been implemented. It is indicated from this study that the 

implementation rate was approximately 69.8% (see Appendix E, Table 43). 

Barriers to Implementation 

The study also revealed that various barriers exist which pre­

vented directors of these food service facilities from implementing 

ECO's. Respondents studied a list of factors (see questionnnaire, 

Appendix A} and designated, by priority, the ones most likely to hinder 

the implementation of recommended conservation measures. Results 

* Fifty percent of the ECO's frequently recommended for implementa-
tion are included in the EADC study. 
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indicated the cost of equipment was the number one barrier which pre­

vented change in all audited facilities. The following factors, listed 

by priority, were indicated by directors of all audited facilities as 

the major barriers to implementation of ECO's. 

1. Cost of equipment. 

2. Production schedule interrupted. 

3. Expense of borrowing money. 

4. Payback period too long. 

5. Need second opinion of recommendations. 

Other factors deemed as barriers to implementation of energy conserva­

tion measures included government regulations, requires facility shut­

down, state regulations, and the risk of new technology. The barriers 

varied slightly between hospitals and colleges/universities. The prior­

ity listings and frequencies of these factors for all audited facilities 

can be found in Appendix E, Tables 44-55. The major barriers to imple­

mentation of ECO's in hospitals included: 

1. Cost of equipment. 

2. Expense of borrowing money. 

3. Payback period too long. 

4. Production schedule interrupted. 

5. Need second opinion of recommendations. 

Colleges/universities found the major barriers to be as follows: 

1. Cost of equipment. 

2. Production schedule interrupted. 

3. Payback period too long. 

4. Expense of borrowing money. 

5. Other: no money available for changes. 
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The results seem to indicate that most of the barriers to implementation 

of ECO's dealt with the capital budgeting process of the facilities. 

The EADC study (Kirsch, 1979) also found the major barrier to implemen­

tation of ECO's to be the cost of equipment followed by the lack of 

flexibility in production especially when considered with a possible 

requirement to shut down. Another important barrier was the high return 

on investment (ROI) required by management for capital expenditures. 

According to Hatsopoulos et al. (1978), most companies set the expected 

rate of return from energy saving investments about twice as high as 

that for prevailing business investments. As a result, capital spending 

is focused on the latter while higher energy costs are passed on to the 

consumer. It is assumed that management's decision to implement ECO's 

is complex. Not only must management consider operational questions 

(i.e., interrupted production) but many other factors must be taken into 

account such as the state of the total economy and earning patterns, 

the availability of capital, future prices of various energy sources, 

and the ROI or payback period required for the implementation. It seems 

that management might invest in ECO's which have a payback period of 

less than five years. However, some energy efficient technologies have 

a longer payback period and may not be considered economically feasible 

by many facilities. Furthermore, many ECO's are considered to reduce 

costs instead of to generate profit. Perhaps this idea of cost reduc­

tion is a major reason for the financial barriers to implementation of 

ECO's. 

To encourage more adoptions of ECO's, policy options at the 

national, state, and local level should be developed to influence the 
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facilities' capital budgeting processes by making ECO's more economically 

attractive. These policies could include tax credits or equipment mod­

ifications that could be depreciated over a shorter period of time. 

To utilize the technologies and overcome the existing barriers, 

energy information concerning policies and ECO's needs to reach the 

potential energy user. These policies and ECO's should be reliable and 

economically feasible with incentives for their implementation. The 

information should be easily understandable and include the costs 

related to purchase and implementation, payback periods, maintenance 

procedures, and the potential savings in fuel consumption and bills. 

Perhaps the implementation of ECO's would then be considered more as an 

investment for generating profit, and the ROI and payback periods would 

be more acceptable to management. 

Because energy conservation can be considered a very specialized 

technical subject, it is common for managers to procrastinate about imple­

menting an energy program. The responses from all facilities indicated 

that 65.3% have an in-house person responsible for energy conservation. 

This person was usually the engineer or a member of the maintenance staff. 

Approximately 79% of these people accountable for energy conservation have 

started an energy conservation program as shown in Appendix E, Tables 56-

58. These programs may not have a high priority with management since 

only 21% of the facilities had faced a mandatory cutback in energy alloca­

tion within the past five years. From this result, it appears that 

although energy prices have continued to increase, very few facilities 

have faced a fuel shortage. Furthermore, increasing costs can often be 

passed on to the consumer thus lessening the concern for energy 
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conservation. The responses also pointed out that energy costs accounted 

for approximately 1-10% of the annual operating budget. Until energy 

costs demand a larger portion of the operating budget, management may 

continue to place its priorities on other expense areas such as increas­

ing labor costs. 

It would seem that the facilities most likely to implement ECO's 

and overcome the barriers to implementation would be those which are 

highly energy intensive and consume a large volume of energy. They could 

be more willing to allow a longer payback period, different ROI, or 

facility shutdown for ECO's which are deemed feasible investments. 

Another reason for these barriers to implementation of ECO's 

could be that there seems to be very little departmental incentive to 

save energy. It appears that most conservation efforts are not measur­

able per department but rather as an entire organization. Therefore, 

there has generally been little concern shown by each department as to 

their energy consumption and costs. If energy usage could be monitored 

in each dietary department or food service, perhaps the food service 

director would be aware of the energy consumption and costs. It would 

seem likely that they would determine the percentage of the annual 

operating budget going toward energy costs and would be interested in 

finding ways to reduce consumption and lower costs. Energy conservation 

could take on a higher priority as food service directors and adminis­

trators determine economically feasible measures. One could assume that 

the percentage of ECO's already implemented was associated with a 

relatively low dollar cost to the facility. It would be hoped that 

these financial barriers to implementation of ECO's would cease to be 

important as ECO's become recognized as viable business investments. 
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II. FACILITIES NOT AUDITED 

Of the 103 respondents, 74 or 72.5% of all food service facili­

ties have not had an energy audit. Of the 74, 58 or 78.4% were hospitals 

and 16 or 21.6% were colleges/universities. Twenty-eight or 48.3% of 

the nonaudited hospitals were small in size while 30 or 51.7% were large. 

The nonaudited colleges/universities were composed of one small {6.3%) 

and 15 large (93.7%) as is shown in Appendix D, Tables 20-22. 

Respondents from the nonaudited facilities were asked to check, 

by priority, the major reasons for not having an energy audit. The 

number one reason indicated that respondents were not familiar with an 

energy audit. The top five reasons, tallied by priority, for not having 

an energy audit were as follows: 

1. Not familiar with an energy audit. 

2. No one on the staff qualified to do an energy audit. 

3. Don't know. 

4. Energy audit planned for the future. 

5. Too expensive to hire an energy consultant. 

Other important explanations included that respondents did not know of a 

qualified person or firm to conduct an energy audit, considered energy 

costs to be a small fraction of total operating cost, and believed that 

their facility was energy efficient. For nonaudited hospitals, the 

reasons for not having an audit were: 

1. Not familiar with an energy audit. 

2. Don't know. 

3. No one on the staff qualified to do an energy audit. 



4. Energy audit planned for the future. 

5. Too expensive to hire an energy consultant. 

The major reasons, listed by priority, for nonaudited colleges/univer­

sities included: 

l. No one on the staff qualified to do an energy audit. 

2. Energy audit planned for the future. 

3. Don't know. 

4. Not familiar with an energy audit. 

5. Too expensive to hire an energy consultant. 
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The tabulation of reasons, by priority and frequency, for not having an 

energy audit can be found in Appendix E, Tables 59-66. The results seem 

to indicate that aside from the audits planned for the future, a great 

deal of energy conservation information and education needs to be 

provided to energy consumers. These responses can be compared to the 

EADC study (Kirsch, 1979) which indicated the most common reasons cited 

for not performing an energy audit were: 

l. Plant is considered energy efficient. 

2. No one on the staff is qualified to conduct an energy analysis. 

However, of the 170 industrial plants responding to the EADC survey, 

74.1% or 126 had energy audits conducted and only 25.9% or 44 have not 

had audits. One could deduce that this difference in audits performed 

between the two studies is due to the fact that the Department of Energy 

(DOE) provided funds for audits to be conducted in the industrial sector. 

Many of these industries had been informed of the audit services and 

accepted the assistance. Perhaps the commercial sector, which includes 

hospitals and colleges/universities, has not been aware of energy audit 

programs in their area. It could also be that the information has 
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not reached the appropriate persons in charge of in-house energy conser­

vation programs or the decision maker who allocates resources for energy 

conservation measures. 

Some respondents indicated that their energy costs were a small 

fraction of total operating costs. This would be a possible reason for 

the lack of incentive to save energy through means of an energy audit. 

Respondents also pointed out that they believed their facility to be 

energy efficient. Unless the facility was relatively new and equipped 

with the most current energy efficient devices, one could assume that 

ECO's could be recommended and implemented. 

Results disclosed that 63.5% of the nonaudited facilities did not 

know how much of their annual energy bill they would spend on an energy 

audit. Approximately 16% of the facilities responded that they would 

spend l-5% and 8.1% replied they would not allocate any funds (see 

Appendix E, Table 67). One could assume that the respondents not 

knowing a percentage of their annual energy bill that could be allocated 

to an energy audit were also the group that were not familiar with 

energy audit programs. Perhaps a percentage of the annual energy bill 

that could be allocated to an energy audit could not be estimated without 

further details as to what procedures an energy audit entailed. One 

could deduce that the 8.1% of respondents not willing to incur audit 

expenses could have also responded that their facility was energy effi­

cient or that energy costs were a small fraction of operating expenses. 

Other respondents might not be able to justify the expense of hiring an 

energy consultant and would therefore not allocate funds for an audit. 

These results can be related to the EADC study (Kirsch, 1979) which found 

that approximately half of the nonaudited facilities would be willing to 
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spend 1-5% of their annual energy bill for an energy audit while the 

other half would not be willing to incur any cost. 

Respondents were asked to reveal the organizations or people 

from which their food service facilities had requested energy conserva­

tion assistance. In terms of highest frequency of response, the organi­

zations or people most requested for energy conservation aid were as 

follows: 

1. Engineer. 

2. Government agencies. 

3. Utility company. 

For nonaudited hospitals, the requests for assistance also went to: 

1. Engineer. 

2. Government agencies. 

3. Utility company. 

The most frequently requested organizations or people for energy conser­

vation assistance to colleges/universities included: 

1. University or college group. 

2. Engineer. 

3. Utility company. 

4. Government agencies. 

Many respondents also stated that assistance had not been requested 

while others did not know this information. The tabulation of requests 

for energy conservation assistance can· be seen in Appendix E, Table 

68. It would seem logical that either the nonaudited facilities had not 

requested energy conservation assistance or did not know if assistance 

had been requested. Until the food service facilities deem a need for 

energy conservation, it is unlikely that they will request assistance 
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or conduct an audit. This need may be hastened if energy prices con­

tinue to increase, mandatory fuel curtailments become more common, and 

alternate fuel sources become more expensive. The engineers, university 

or college groups, utility companies, and government agencies that were 

contacted for energy conservation assistance have most likely been uti­

lized for energy information other than audits. However, audits may 

have been requested and scheduled for the future by some facilities. 

The results indicated that 16.4% of the nonaudited facilities had 

been offered energy conservation assistance by a college or university 

group, government agency, or utility company. Approximately 48% of the 

facilities had not been contacted and 35.6% did not know whether assis­

tance had been offered. Federal and state agencies most often offered 

assistance to food service facilities followed by utility companies and 

college or university groups. The services volunteered included: 

Energy auditing services. 

Conservation information and pamphlets. 

Energy conservation training for employees. 

Nine of 12 or 75% of the facilities offering assistance replied that the 

services were accepted (see Appendix E, Tables 69-72). It would seem 

that the facilities which accepted assistance would be included in those 

facilities which plan for an energy audit to be conducted in the future. 

One could also conclude that the nonaudited facilities use the available 

energy information to start their own conservation programs; train their 

employees and determine feasible ECO's for implementation. 

Approximately 38% of all the food service facilities were members 

of a trade or industry association. Approximately 46% of the colleges/ 

universities were members compared to 35.8% of the hospitals. Of the 
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facilities which belonged to trade or industry associations, 48.5% have 

been working with these associations in volunteer energy conservation 

efforts. Although a greater percentage of colleges/universities than 

hospitals were members of various associations, more hospitals (56.5%) 

were taking part in voluntary conservation efforts than college/univer­

sities (30%). These efforts included: 

Attending meetings. 

Monitoring energy use. 

Filing reports. 

The data is presented in more detail in Appendix E, Tables 73-75. It 

would seem that the facilities which had energy audits would also be 

the members of the associations who were involved in voluntary conserva­

tion endeavors. Perhaps one reason that respondents were not familiar 

with energy audits is that they were not members of trade or industry 

associations. It seems likely that these associations would keep up 

with current topics of interest such as energy conservation and have 

information readily available to its members. In addition, these asso­

ciations would probably publicize energy conservation assistance being 

provided to their members by government agencies, utility companies, 

or other organizations. Possibly when association members are made 

aware of the energy conservation actions taken by other members, there 

would be greater incentive to start conservation programs which include 

an audit. 

Replies from the survey also pointed out the main sources of 

information that the respondents used to cope with energy problems in 

their facilities. Listed by greatest frequency of response, the main 

sources of energy information for all facilities included: 



l. Industry or trade journals. 

2. Talking with coworkers. 

3. Special energy related meetings. 

4. Training sessions. 

5. Talking with others outside work. 

Approximately 90% of all facilities responded to the above question 

(see Appendix E, Table 76). This would seem to indicate that the 

topic of energy conservation was being discussed among and within food 

service facilities. It appears, however, that energy conservation has 

not become a top priority among facilities. 
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The energy conservation survey indicated that many energy audits 

were not conducted in food service facilities because respondents were 

not familiar with an energy audit, did not know of a qualified person 

or firm to conduct an audit, and had no one on staff qualified to per­

form an audit. It would seem that energy conservation assistance pro­

grams need to be made available to food service facilities since expen­

ditures for energy resources represent approximately 8% of a facility's 

total operating budget. Projections indicate that this expenditure will 

continue to increase (Barclay, 1979). These programs and the services 

which are provided should be publicized and directed to energy users who 

could benefit from assistance. Energy conservation materials including 

audit procedures and potential ECO's should be made available through 

trade and industry associations, and public organizations such as 

utility companies. In addition, these associations and organizations 

should offer training to directors of facilities or the person respon­

sible for energy conservation. This instruction could include how to 

initiate an energy conservation program incorporating an energy audit. 
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Recommendations 

This study has pointed to a number of problems that need to be 

researched further. One investigation recommended is a longitudinal 

study to follow up measures taken in energy conservation since this 

survey. The same questionnaire or one of similar design could reveal 

if there has been an increase in the number of audits conducted in food 

service facilities and if the implementation rate for ECO's has 

increased. The barriers to implementation could also be reviewed to 

see if capital budgeting problems still remain as the major obstacle. 

The capital budgeting processes of hospitals and colleges/univer­

sities in other geographic areas as well as other types of food service 

facilities need to be studied. The results of this survey indicated 

that the majority of the barriers to implementation of ECO's dealt with 

the capital budgeting aspects of a facility. If the same barriers were 

discovered in other facilities and sections of the country, it would 

seem that federal policy makers would be very interested in understand­

ing and overcoming these obstacles through development of new energy 

policies. 

Studies should be conducted investigating the energy conserva­

tion programs which are being initiated in other parts of the country. 

There is a need to see if the barriers to implementation faced by 

directors in the Southeast are the same barriers in other sections of 

the U.S. Surveys could also be carried out in other areas of the food 

service industry such as fast food facilities and restaurants. These 

responses could be compared with the results found in hospitals and 

colleges/universities to obtain an overall understanding of energy 

problems in the food service industry. 
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This study also revealed that the majority of decisions affecting capi-

tal investments and energy conservation were made by the administrators 

of the facilities. Energy conservation surveys could be sent to the 

administrator to determine if they perceive the same problems and 

barriers as those food service directors replying to this survey. 

Energy conservation training programs need to be studied to find 

out what information is provided to the energy user and what further 

knowledge needs to be made available. The results indicated that many 

respondents were not familiar with energy audits. It is possible that 

this concept is not included in training programs or not discussed in 

enough detail. 

Research could also be conducted to determine what role trade 

and industry associations play in energy conservation as it relates to 

the food service industry. It is possible that these associations 

would be a link to providing extensive information and training to food 

service facilities. 

These recommendations for further research are just a few of the 

studies needed to determine the barriers to implementation of ECO's in 

food service facilities as well as the role of energy audits in energy 

conservation programs. Much more data is needed to assist federal, 

state, and local energy policy makers in understanding these barriers 

and to assist in overcoming them. 



CHAPTER V 

SUMMARY 

The purposes of this research were to determine the extent of 

exposure to energy audits in selected hospital dietary departments and 

college/university food services; to identify major barriers to imple­

mentation of ECO's for these facilities with exposure to audits; to 

establish the reasons why these barriers exist which prevent directors 

of these facilities from implementing ECO's; and to establish reasons 

why energy audits have not been conducted. 

Three hundred and seven energy conservation surveys were sent to 

212 hospitals and 95 colleges/universities which were randomly selected 

from North Carolina, Tennessee, and Virginia. The survey included 

information pertaining to energy audits and energy conservation programs 

initiated within food service facilities. A followup letter and ques­

tionnaire were sent to facilities not responding within a designated 

period of time. 

The results of this study indicated that approximately 23% of 

the facilities responding had conducted an energy audit and 73% had not 

carried out an audit. Many nonaudited facilities were not familiar with 

an energy audit or did not have someone on staff qualified to conduct an 

audit. The replys seem to indicate that energy information and training 

need to be made available not only from government organizations but 

also through trade and industry associations. 

The results indicated that 69.8% of the ECO's recommended from 

energy audits had been implemented. Several barriers to implementation 
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of these ECO's were pointed out. These included cost of equipment, 

expense of borrowing money, lengthy payback period, and production 

schedule interruption. The major reasons for having an energy audit 

were to find ways of conserving energy and to combat rising energy 

costs. As a result of the audits, 56.5% of the food service facilities 

stated a decrease in their total energy bills. In addition, approxi­

mately 65% of the respondents reported a decrease in total energy con­

sumption. These decreases ranged from 1-40%. 

The results of this survey provide data that could be utilized 

by energy policy makers in developing strategies to overcome these 

barriers to implementation of ECO's. Research has only begun to deter­

mine these barriers in the food service industry. 
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APPENDIX A 

COVER LETTERS AND QUESTIONNAIRE 



:-!,AIIITM£NT Of FOOO SCIENCE, NUTRITION 
ANO FOOO S'l'ITEMS AOMINISTIIATION 

Will you help us? 

FORM I - COVER LETTER 
THE UNIVERSITY OF TENNESSEE 

KNOXVILLE 37918 
COi.LEGE Of HOMI ECONOMICS 

September 2, 1980 

FOOD SCIENCE 11151 97,1,.-
NUTIIITION 11151 17,1,.:w91 
FOOD SYSTEMS 
ADMINISTRATION (115) 17,1,.-

We are conducting a survey among college/university food services and hospital 
dietary departments in the Southeast region of the United States. The purpose of 
this research is to identify major barriers to conserving energy in food service 
facilities. Your answers will enable federal, state, and local energy policy 
makers to become aware of the problems faced by college/university food services and 
hospital dietary departments. In addition, your answers will help them provide 
programs and funds in order to as.sist you. 

Your name was selected on the basis of your position as director of your 
food service. Therefore, your answers are very important to the accuracy and 
completeness of our, research. 

It will take approximately fifteen minutes to answer the simple questions on 
the enclosed questionnaire. Please use the self-addressed, stamped envelope for your 
r'!soonse. 

~h~ i~entity of the person completing the questionnaire and answers f~or-
1Mividual food service facf lities will be treated anonymously and \'lill be used 
only in compiling group statistics. 

Please return the completed questionnaire by September 16. Thank you for 
/Our help. 

Sincerely, 

Susan Mitchell, R.D. 
Graduate Student 

Food Systems Administration 

DSM/MJH/ jgt 

Enclosures: Questionnaire 
Self-addressed envelope 
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Mary Jo Hitchcock, Ph.D., R.D. 
Professor 

Food Systems Administration 



FORM II~ FOLLOWUP COVER LETTER 

THE UNIVERSITY OF TENNESSEE 
KNOXVILLE 37918 

COLLIGE OF HOME ECONOMICS 

September 19 1 1980 

FOOD SCIENCE (1151 174-J,MI 
NUTRITION (1151 174-MI 
FOOD SYSTEMS 
ADMINISTRATION (115117...SU.• 

We know this is a busy time for you, but we are trying to finalize our 
research. Could you please take a few minutes to comp·~te the enclosed 
questionnaire? We would like to include your valuable input in our results. 

We are conducting a survey among college/university food services and 
hospital dietary departments in the Southeast region of the United States. 
The purpose of this research is to identify major barriers to conserving energy 
in food service facilities. Your answers will enable federal, state and local 
energy policy makers to become aware of the problems faced by college/university 
food services and hospital dietary departments. In addition, your answers 
will help them provide programs and funds in order to assist you. 

Your name was selected on the basis of your position as director of food 
services. Therefore, your answers are very important to the accuracy and 
completeness of our research. If you cannot supply the needed information, 
please give the questionnaire to the appropriate person. 

It will take approximately fifteen minutes to answer the simple questions 
on the enclosed·questionnaire. Please use the self-addressed stamped envelope 
for your response. 

The identity of the person completing the questionnaire and answers from 
individual food service facilities will be treated anonymously and will be used 
only in compiling group statistics. · 

Please return the completed questionnaire by October 6. 

Thank you for your time and assistance. 

Sincerely, 

Susan Mitchell, R.D. Mary Jo Hitchcock, Ph.D, R.D. 
Graduate Student FSA Professor FSA 

OSM/MJH/bb 

Enclosures 
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ENERGY CONSERVATION SURVLY - FORM III 
I. Has an energy audit been conducted in your food service facility? (Check yes if 

an audit has been conducted in one or more units of a multi-unit facility) 
___ yes no don't know 

• 
If yes, please complete Section A below; If no, gJ__ease complete Section B page 2. 

SECTION A (For food service facilities in which an energy audit has been conducted). 

1. How 1ong ago was this energy audit conducted? 

1-6 months 7-12 months more than one year don't know 

2. Who gave approval for the audit to be done? {you may check more than one answer, 
but please assign a priority to your answers with 1 as the highest). 

food service director hospital.administrator 
--- chief dietitia,, -- other, please specify: ==: college or university administrator -- don't know 

3. What was the major reason for your food service facility having an audit? 
___ rising energy costs 
___ shortage in fuel supplies 
___ to find ways to conserve energy 

___ other.please specify: 
don't know 

4. Who conducted your food service facility's energy audit? 
___ engineering firm 
·--- unhers i ty or co 11 ege group 
___ government agency 

in-house staff (specify position): 

other, please spec1fy: 
--- don' t know 

5. How long did ~he audit take 'in your food service facility? 

~-
__ half day __ one day __ two days more than two days don't know 

Since the audit, has your total energy bill increased, decreased or remained about 
the same? 
___ increased __ decreased ___ same don't know 

IRcreased er decreased, by how much? 

_ 1-lOS _ 11-251 _ 26-401 51-501 more than SOS don't know 

7. Since the audit, has your total energy consumption.increased, decreased or remained 
about the same? 

increased decreased same don't know 
Increased or decreased, by how much? 

1-10% ___ 11-25% 26-40% ___ 51-~0% more than 50% don't know 

8, Please check all of the following energy conservation measures· that were rec-
conniended for=i:Jfange: · 
___ improve boiler efficiency reduce ventilation 
___ improve building insulation ==: n~dify air conditioning system 

stop steam leaks __ reduce excess lighting ==: reduce t~nperature of hot water replace old equi~nent with new 
__ reduce heating of storage areas -- ~nergy efficient equipment 
___ waste heat recovery improve steam pipe insulation 
___ change thennostat settings -- don't know 
__ reschedule equipment usage ===: other, please specify: 
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9. Which of the reconmended changes has your facility made: (please check all 
answers that apply) 

11). 

____ improve boiler efficiency 
improve building insulation 

----- stop steam leaks 
----- reduce temperature of hot water 
::::: reduce heating of storage areas 

waste heat recovery 
::::: change thennostat settings 
____ reduce ventilation 
____ reschedule equipment usage 

____ modify air conditioning system 
____ reduce excess lighting 
____ replace old equipment with new energy 

efficient equipment 
improve steam pipe insulation 

----- none as yet 
----- don't know ===: other, please specify: 

Please study the list of factors below. Choose the five which you feel could 
prevent your food service facility from making the recomnended energy conser­
vation changes. Number these from one to five, with (1) as most important, (2) 
as next most important, (3) as third most important, (4) as fourth in import­
ance, and (5) as least important. 

cost of equipment 
----- payback period too long 
----- production schedule interrupted 
----- requires facility shutdown 
:::::: government regulations 

state regulations 
:::::: local regulations 

PLEASE CONTINUE ON WITH QUESTION II. PAGE 3 

risk of new technology 
----- need second opinion of recomnen-
----- da ti ons · 

expense of borrowing money 
---management not interested 
-- 1 ack of man power to do the work 
--- don I t know 
::::: other, please specify: 

SECTION 8 (For food service facilities in which an energy audit has not been 
conducted) . 

1. Please check the major reasons for not having an energy audit conducted. (You 
may check more than one answer, but please assig·n a priority to your answers with 
1 as the highest). 

no one on the staff qualified 
------ to do an energy audit 

____ believe that your facility is 
energy efficient 

too espensive to hire an 
----- energy consultant 

____ not familiar with an energy 
audit 

do not know of a qualified person 
---·or firm to conduct an energy audit 

____ energy costs are a small fraction 
of total operating costs 

facility could not make energy 
------ conservation changes without ad­

versely affecting production or 
profits. 

don't know 

other, please specify: 
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2. How much of your annual energy bill would your facility be willing to spend 
on an energy audit? 

none 1-5% 6-10% more than 10% don't know = other, please specify: 

3. From which of the following organizations or people has your food service 
facility requested energy conservation assistance? (Please check all that apply). 

___ government agencies (local, state, federal) 
don't know utility company 

----- energy audit firm 
----- en~i neer 

----- other, please specify: 
----- have not requested assistance 

·-- university or college 
-- chamber of c~':'llllerce 

----- from any of these 

4. Has a college or university, government agency, or utility company offered 
assistance to your facility? 

__ yes no don't know 

If yes, which one offered assistance? 

___ utility company 
government agency: local 

::::: university or colleg_e __ 
state federal 

~. what type of assistance did they offer? (Please check all answers 
tnitapply).' 

conservation infonnation and pamphlets 
::::. energy auditing services 

conservation training for employees 
-- don' t know = other, please specify: 

~' did you facility accept the assistance? 

__ yes ___ no ___ don' t know 

PLEASE CONTINUE WITH QUESTION II BELOW 

II. Please check all the types of energy used in your facility: 

coal propane electricity fuel oil natural gas = don't know __ other, please specify-=--------------

III. Please check the person in your food service facility who makes decision~ 
concerningspending money for energy conservation: 

food service director ___ other, please specify: 
-- chief dietitian 
::::::::: authority outside food service facility don't know 
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rv. Has your food service facility experienced a mandatory cutback in energy 
allocation within the past five years? 

yes no don't know -- -- --
If yes, source of cutback: 

natural gas 
-- coal 
= fuel oil 
__ propane 

~, duration of cutback: 

less than 1 week 
1-2 weeks 

-- 3-4 weeks 
-- 1-2 months 

electricity 
-- don• t know 
-- other, please specify: 

3-4 months 
more than 4 months = don•t know 

__ others, please !pecify: 

V. Approximately what percent of your annual operating budget goes toward energy costs? 

1-5% 6-10% 11-25% more than 25% don't know 

VI. Is your facility a member of a trade or industry association? 

__ yes __ no -,-- don• t know 

~, has your facility been working with the trade or industry association 
i'ii'v'oT'unteer energy conservation efforts? 

__ yes no don't know 

~, these efforts include: (Please.check all answers that apply). 

filing .reports 
-- attending meetings 
:::=:=monitoring energy use 

don't know 
=.other, please specify: 

VII. Do you have an in-house person responsible for energy conservation? 

__ yes __ no __ don• t know 

~, this person is: engineer food service supervisor 
-- food service -- don't know 
-- director other, please specify: 

chief 
-- di eti ti an 

maintenance staff 

If yes, has this person started an energy conservation program? 

__ yes· __ no __ don't know 
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VIII. Please check your main sources of infonnation on how to cope with energy problems 
in your facility: (Please check all answers that apply). 

talking with co-workers 
----- special energy related connittees 
----- government speakers 
----- special energy related meetings 
----- training sessions 
:::: mass media, please specify: 

talking with others outside work 
----- industry or trade association 
----- journa 1 s 

don't know :::= other, please specify: 

IX. What is your normal payback period required for energy conservation expenditures? 

less than 1 year 1-3 years 4-5 years 6-10 years =: more than 10 years--=-- don I t know _ other, p 1 ease specify: 

X. Are you a member of any industrial, trade, or professional societies? 

yes no ----- -----
J:!..m., are these: local ___ regional national 

Pl ease l is;t: 

(If insufficient space, please list on the back) 

XI. Do you attend meetings of any of these associations? yes no 

XII. What fs your educational or professional background? 

high school 
----- 2 year college :::= 4 year college 

professional school training 
----- graduate school .:::= other, please specify: 

XIII. What is the totai number of food service employee~ in your facility? 

~~-- part-time ~~-- full-time 

XIV. What is the approximate total nllllber of meals serv~d per year? 

XV. Type of facility: ___ hospital dietary department 
college food service 

:::: university food service 
a. If hospital d-tetary department, what is the size of your hospital? 

25-100 beds more than 100 beds 
b. If colleie/university food service, what is the enrollment of your ·college/ 

un1vers1 ye 
less than 1000 more than 1000 
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XVI. What is your position title? 

food service director 
chief di eti ti an 

~ food service supervisor 

THANK YOU FOR YOUR TIME AND COOPERATION! 

engineer :::::= other, please specify: 

• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

If you wish to receive a sunnary of the results, please complete the fonn below: 

NAME: 

ADDRESS: 

CITY: --------- STATE: ------- ZIP CODE: 

56 



APPENDIX B 

PILOT TEST RESULTS 



TABLE 1 

PILOT TEST RESULTS 

Minutes Required to Type of Facility 
Pilot Test Answer Questionnaire Hospital 

A 8 X 

B 13 X 

C 14 

D 15 

Additional Comments Regarding Questionnaire 

1. Is it necessary to know what trade or industry associations a 
facility is a member of {see Question VI)? 

Scnool 

X 

X 

2. Add a question similar to number six in section A which says: Since 
the audit, has your energy consumption increased, decreased, or 
remained about the same? 

3. Regarding question 5, section A: add "in your food service facility" 
to clarify what area you are concerned with. 

4. Regarding question I: What about a facility that has multi-units 
and only one audit has been done? Clarify this. 

5. Regarding question 8, section A: add "none as yet." 

6. Errors in typing: left out in question IV - "Other, please specify"; 
question 8, section 8, should read: reduce temperature of "hot 
water" instead of "storage areas." 
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APPENDIX C 

BACKGROUND INFORMATION 



EXPLANATION OF TABLES 

For the ease of interpreting the following data, the information 

below applies to Tables 6-76. 

l. "Other" is specified when ten or more responses were the 

same. 

2. Information in the upper left corner of the tables represents 

the data in each cell in descending order. 
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TABLE 2 

NUMBER OF EMPLOYEES AND MEALS SERVED PER YEAR FOR SMALL HOSPITALS 

Ql3A - Part-Time Employees 

MEAN 
MOJ( 
KUkTOSIS 
Ml~1MUM 

VALID CA Sf S 

4. 095 
2 • JL ;) 

-o. ~~o 
1.000 

21 

u l Ju - Full-Time Employees 

MEAN 
MOU[ 
KURTUSIS 
MINlf.iUH 

VALID Cf1Sf:.S 

11.1()3 
6. OU') 
0. 163 
3.000 

~ C) 

ST0 ~~R 
STD DEV 
SKfWNESS 
MAXIMUM 

MISSJ\JG CASFS 

C. t4 C 
2.S31 
c.c:;11 

10.coc 

I 2 

MEJ I ,H, 
VAR I Ar',CE 
RANGE 

3. 25 0 
8.590 
9.000 

- - - - - - - - - - - - - - - - - - - - - - -

STD U~;-, 
STD DFV 
SK Et,i"JE S ~ 
~t\X I Mu M 

t.~ 1 5 S P~ G C A S F S 

C.E9l 
4. 798 
o. F.O<; 

22.coc 

4 

MED I A~ 
VAKIAf\CF 
R A~JGE 

10.000 
23.025 
19.000 

Ql4 - Approximate Number of Meals Served Per Year 

M~AN 62139.52J 
MOD~ 6CJOJ.OCO 
KUKlGSlS O.lGQ 
Ml~iMU~I 6COC.COO 

VALlu C/\SfS ?3 

STO ERF 7704.664 
STD Ll~V 36950.285 
SKL~~fSS C.501 
! Y~ X H1: U r.: l 5 2 l 7 l • C O C 

hISSINC Ct\SlS lC 

M[DIAf\ 60000.000 
VARIA~CE*********** 
RA~GE 146171.000 

O"I __. 



TABLE 3 

NUMBER OF EMPLOYEES AND MEALS SERVED PER YEAR FOR LARGE HOSPITALS 

Wl,;A - Part-Time Employees 

M lM~ 
MOJE 
KURTUSIS 
MINIMU/11 

VALID LAS[S 

1 J. 65 r; 
6. 000 
3.C.35 
J.U 

29 

QLH1 - Full-Time Employees 

MEAN 
MOO[ 
KUKTLSIS 
MINIM0~ 

VALIG CASFS 

58.~75 
21.oco 

1.648 
5.000 

40 

STD [? ~, 

STD DFV 
SK U!":E S S 
i1 AX H'1LJM 

,1<4 1 S S I N G C A S t: S 

S 1 r: ER ;.i, 

STD or=.v 
SK L w t~t. S S 

2. t2 5 
15.211 

1. 78 t 
63.00C 

1 3 

S.C43 
57. 1q4 

1. 51 5 
t~.A XI MUM 245. CGC 

;.,r S S PH: CA S f.: S ? 

Ql4 - Approximate Number of Meals Served Per Year 

MEA~ 4867eJ.~75 Sl r} f:: r:; r 1cn11.u~ 
MC u [ 10 0 1

) C u • J tJ J STC DEV S6<l05J.CCC 
~UklGSIS E.2SA SK[:,rJCSS ?.593 
M H./1 HU f 1 1 5 UC. OC 0 t: f1 X IM U f·; / 7 'i 6 0 7 2 • CO C 

VAL1D C1\'...,fS ?1J ~ I S SI .'J 1; C.. ASE S 17 

MEO I A~, 
VARIAiCE 
RAN Gf: 

MFDIAI\ 
VARIAf\Cf 
RANGE 

f•ffl1IA~ 

6. 75 C 
231.377 

63. 00 0 

33.50C 
3271.198 

240.000 

290500.000 
VARIAI\C[*********** 
RANGE ?754572.000 

0) 
N 



TABLE 4 

NUMBER OF EMPLOYEES AND MEALS SERVED PER YEAR FOR SMALL SCHOOLS 

Q 13A - Part-Time Employees 

fi,U:: ~\ 1,. 

MOOE 
KUkTUS1S 
MINIMGi'v\ 

V A L 1 J Ct, S ~ S 

3 5. DJO 
5.0UO 
J.f-.23 
5. JOO 

4 

Q 13 J - Full-Time Emp 1 oyees 

M[AN 10. 75) 
Nl.Ji.Jt: l • ()(,; () 
KUk TL SIS 3. Cl~ 
Mll\J liv!Ui"i 1.cc,.o 

V,\Ll0 L.A~[S 4 

SIC ERL 
STD Df V 
SKF v:~·JE S ~ 
MAX rnuM 

2I.8YC 
43.7RC 

1. f.77 
lOC.COC 

~.q S S Pl G C A S E S C 

ST l,1 [ F H 5. 3<) 1 
STD UFV 10. 782 
SKEhN~SS -l.6q6 
'~AX li'·1 fJ M 25.COC 

MISSING CASl::S C 

Wl4 - Approximate Number of Meals Served Per Year 

MEM .. .34 ,~ f C -J. Cl 0 
MUl.JE 1nuov.i)CO 
KUP.TL:SIS ?.GJ3 
M I r..., I i' l UM l i, ;J 0 O • JU J 

VAllO C\S[S 4 

STD FRR 111394.25( 
STD UEV 222768.561 
SKLh"JCSS -1.721 
f: A ; I \1U ~1 5 0 , 10 0 G • CC C 

MISSI~~c; C.J\srs C 

MEO IA~ 
VARIA~CE 
RA~Gi 

MED I At, 
Vti.RIA~Cf 
fU'\JGE 

MFO I :H 

17.500 
1916.667 

GS. 00 0 

?.0.500 
116.250 

24.000 

3974()0.000 
VARIA~CE*********** 
RANG~ 4q2000.ooo 

°' w 



TABLE 5 

NUMBER OF EMPLOYEES AND MEALS SERVED PER YEAR FOR LARGE SCHOOLS 

Q 13~ - Part-Time Employees 

ME Ar~ 
MODE 
KUK TCS IS 
i"ilNliv:UM 

VALIU Ci\SfS 

110.9~0 
400.ULO 

l.4J2 
3.100 

20 

QlJL - Full-Time Employees 

MEAi~ 
MUUL:: 
KUR HJ~ IS 
Ml N l MU 1.1 

VAL 1 U Ct, S r: 5 

72.762 
40.JOO 

A.4j3 
15.UOO 

?l 

STD [RR 
STD 8EV 
SKENN[SS 
MAXIMUM 

21.t11 
12~.47<; 

l. 5 l 5 
400.000 

r1 I S S I;,~ C C A S E S 2 

MFOIAI\ 
VAKI1\"CF 
RANGE 

73. 000 
15247.063 

397.000 

- - - - - - - - - - - - - - - - - - - - - - -

16. E05 
77.Cll 

2.69f'. 

STC [RR 
STLJ OEV 
SK f ~·Ji'JE S S 
r·lA X IMlH1 J50.COC 

MISSidG CASES 1 

;..11::n I A f\ 
VAf.{l/\f\CE 
RANGE 

50 .ooo 
"J930.634 

335.000 

- - - - - - - - - - - - - - - - - - - - - - -
Ql't - Approximate Number of Meals Served Per Year 

M~AN 1212L4~.JOO 
r-1ouc 4CJ,'Jc,oo. uoo 
KURTLS IS l .h.J8 
M I r\ I i·l U ti d 7'.3. UV) 

VAL I U Cl\~) f S 16 

STP FRf< Jlr)Olf. COC 
STD DfV 1J4d064.(JOC 
SKfv.}~FSS l. ~OE 
;.~ A. X l\iU M 4 JOO O O C • CO C 

fH S J I ; ~ G C A S I: S ( 

MEDIA~ 7S2S6?.S00 
VAPIAf\CE*********** 
RANGE 3~gg12s.ooo 

Oi 
.,:::a. 



Ql 

TABLE 6 

POSITION TITLES OF RESPONDENTS TO ENERGY CONSERVATION QUESTIONNAIRE 

C.CUNT 

Cl6 

!Food 
I Service 
I Director 
I G 1 f) 1 

Food 
Chief Service 
Dietitian Supervisor Engineer Other 

I <.i l 6 2 IO l 6 1 I 0 l ( ·1t I '.)1 o 5 
.. 

I 

f<J1 w 
TOTAL 

No G I 45 I 1 7 I 3 I 1 I 8 I 7 l 
I I I I I I 7 2 • 4% 
I--------1--------I--------I--------I--------I 

Yes 1 I 1 7 I 1t I o .I 2 I 1 I '2 3 
I I I I I I 2 3. ,% 
I--------I--------I--------I--------1--------I 

Don 't q I 2 I l I l I c I 1 l 4 
Know I I I I I I 4. 1% 

l--------I--------I--------1--------I--------I 
C C LI IF /\ 6 4- 2. 2 't 3 l O 9 8 

l [ : T t; L li 5 • 3 % ? J • It % 4 • l % 1 • 1 % 1 0 • ? % 1 0 0 • 0% 

Percents and totals based on respondents. 

98 Valid cases. 5 ~issing cases. 

Note: "Other" includes Director of Auxilliary Services. 
1cross Tabulation, Question l by Question 16. 

0) 
01 



Q3 

TABLE 7 

PERSON RESPONSIBLE FOR DECISIONS CONCERNING EXPENDITURES 
FOR ENERGY CONSERVATIONl 

C 1 5 

CL'J ~, T 
I 
!Hospitals Schools lCTAL 
I 1 1 2 

(JJ l- Food 1 22. I 16 I 3 8 
Service Di rector i - I I 3R. 8% 

1----·--·-- I-------- I 
C 3 ?- Chief I 6 I o I 6 

Dietittan I I I 6.1% 
I--------I--------I 

QJJ-Author-.I 35 I 12 I 47 
i ty Ou_t_si de Food l I I 4 H. C% 
Service Facility r ·- --------I-------- I 

0 Vt-Other. I 19 I 4 l 2 3 
I I I 23. 5% 
I--------- I--------- I 

C Cl U 'fl. i\l 7 2 2 6 9 8 
T'.'JTi~L 73.5% 26.5% 100.0% 

P2rcants and totals based on respondents. 

gg Valid cases. 5 Missing cases: 

Note: "other" includes: Administrator, Engineering Department. 

1cross Tabulation, Question 3 by Question 15. 
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TABLE 8 

PAYBACK PERIOD REQUIRED IN FOOD SERVICE FACILITIES FOR ENERGY 
CONSERVATION EXPENDITURESl · 

,: 1 5 
(..Cur~ T I 

r c~ .. ~ p CT I 
CCL PCT I Hospitals 
rcr PC.T I l.I 

RC',~ 
Schools TrTAL 

2.I 

2. I 8 I 5 I 1~ 
I f:. 1 • ~ I :, 8 • '5 I l 6 • C% 

1-3 years 1 1 ~. r-, 1 2 2 • 1 r 
1 <;. <7 1 6.2 I 

-I--------1--------I 
3. I 4 I 3 I 7 

I 5 7 • l I 4 2 • 9 I t • c% 
4-5 years 1 f . • 2 r 1 3 • ti I 

I 4.9 I 3.7 I 
-I--------1--------l 

4. I 3 I O I ~ 

I !C(.O I C.O I ?. 7% 
6-10 years I 5. 1 I o. u I 

I :.7 I O.O I 
-I--------1--------I 

5. I l I O I l 
I lCC.G I O.J l 1.2'% 

1 O years I l. 7 I c • o I 
l J.2 I O.O I 

-1--------I--------I 
t~. I 5 1 2 I 7 

I 71.4 I 28.6 1 B.t% 
Other I E. 5 I 9. 1 I 

l f.2 I ?.5 I 
-1--------1--------I 

s. I 38 I 12 I 5C 
I 7 f • C I 2 lt. 0 I L 1 • 7% 

Don't know I l 4 • 1,. I ~ 4. ~ I 
I 4f:.4 I 14.8 l 

-1--------1--------1 
c i:u; rH~ :; s 2 2 s 1 

7 ~. 8% 27.'?Jo 100.0% 

Number of missing observations= 22. 
1cross Tabul~tion, Question 9 by Question 15. 
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TABLE 9 

PAYBACK PERIOD IN HOSPITALS REQUIRED FOR ENERGY 
CONSERVATION EXPENDITURESl 

CCuNT I 
f:r.-: FCT I 

CXV 

f-s C v. 
c e, L Pc T I Sma 11 Large TCTAL 
HH PCf I l.I 2. I 

2. I 3 I 5 I 
1-3 years I 3 7. 5 I 6 2. 5 I 

I 13.U I 13.9 l 
I :.1 I P.5 I 

-1--------I--------I 
3. I 1 I 3 I 

I £:.C I 75.0 I 
4-5 years I 4. 3 I 8 • 3 I 

I 1.7 I 5.1 I 
-I~------1--------I 

4. I J I O I 
I lCC.C I C.O I 

6-10 years l 1 3 • o l o. o I 
I 5.1 I C.Q I 

-1--------I--------I 
'J. I O I l I 

I C.C I lOL..u I 
l O years I C • C I 2. 8 I 

I C.O I 1.7 I 
-1--------I--------I 

8. 1 l I 4 I 
I 2C.O I 20.0 I 
I 1t.3 I 11.l I 

Other 
I 1.7 I ti.A I 

-1--------I--------I 
9. I lS I 23 I 

Don • t Know 1I 3 <: • 5 I cc • 5 I 
t~.2 I 6?.9 I 

CCLUVN 
TJTAL 

I 2:.4 l 3q.o I 
-I--------1--------I 

23 ]6 
3S.C% fl.0% 

1cross Tabulation, Question 9 by Question XV. 

p 

13. c% 

4 
t. 2% 

"3 
5. 1% 

1 
1. 7% 

8. 5% 

3E 
l 4. 4% 

t:iS 
l CO. C% 
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TABLE 10 

PAYBACK PERIOD IN SCHOOLS REQUIRED F,OR ENERGY 
CONSERVATION EXPENDITURES 

C X \; 
cru~,; T I 

p (_;;'t PCT I 
CUL ?CT I Small Large 
TCT PCT I l • 1 2.1 

2. 1 l I J I 
I 25.0 I 75.0 I 

1-3 years I 2~.0 I 17.6 I 
I 4.3 l 14.3 I 

-I~------1--------I 
3. I 1 I 2 I 

1 3~.3 I 66.7 I 
4- 5 years I 2 ~. c I 11. 8 I 

1 4.8 I 9.~ I 
-I--------I--------I 

G. I O I 2 I 
I C.O I 100.0 I 
I C.C I 11.;J I Other 
I c.o I 9.5 I 

-I--------1--------I 
1. ! 2 I 1~ I 

I lt.7 1 83.3 I 
Don ' t Know I 5 c • c I 5 tl • 8 I 

(LLUr1 N 
TOT 6 L 

I S.5 I 47.6 I 
-1--------I--------I 

4 17 
lS.0% 81. U% 

t' 1-. ! ' 
'- \",; 

Tf'TAL 

4 
1 s. c% 

I 4. 3% 

2 
S. 5% 

12 
5 7. 1% 

21 
10 C. C% 

Number of missing observations= 23. 
1cross Tabulation, Question 9 by Question XV. 
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TABLE 11 

PERCENT OF ANNUAL OPERATING BUDGET IN FOOD SERVICE FACILITIES 
ALLOCATED TOWARD ENERGY COSTsl 

Cl: 
CC UN T I 

:::_rn·i Pc r I 
CLL PCT I Hospitals 
TGT PCT I l.I 

PU.i 
Schools TC TA L 

2.1 

1-5% 

6-10% 

1. I 11 I 11 I 
I 5C.C I 50.0 I 
I lf.S I 40.7 I 
I l~.O I lL.0 I 

-1--------I--------I 
2. I EJ I 6 I 

I ')7.1 I 11-2.9 I 
I 12.3 I ?2.2 I 
I E. 7 I 6.5 I 

-I--------1--------I 
3. 1 0 I 1 I 

I C.G I lCC.O I 
11-25% I C.O l 3.1 I 

I C.C I 1.1 I 
-I--------1--------I 

4. 1 '2 I l I 
I 6t.7 I 33.3 I 

25% I 3.1 I 3.7 1 
I ?.2 I 1.1 I 

-1--------1--------I 
9. I 44 I 8 I 

I E4.c I 15.4 I 
Don I t Know I e 7. 7 I 2 s. 6 

( CLUMh 
l~J T:\ L 

I 47.8 I 8.7 I 
-I--------1--------I 

65 
7 c. 7% 

?7 
.?C:.3% 

22 
2 .3. <;~~ 

14 
15.2% 

l 
l. l % 

3 
3.3% 

52 
Sc:.~% 

<-J2 
100.0% 

Number of missing observations= 11. 
1cross Tabulation, Question 5 by Question 15. 
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TABLE 12 

PERCENT OF ANNUAL OPERATING BUDGET IN HOSPITALS 
ALLOCATED TOWARD ENERGY COSTSl 

CXV 
C. UL"- T I 

~~ L> ~~J PCT I f{[W 

CLL PCT I 
Sma 1 \ • 1 

Large TCTAL 
TGT PCT I 2. I 

l • I f, I 5 I 1 1 
1-5% I ~4.5 l 4 5. 5 I 1 t. s% 

I 21.4 I 13.5 I 
I ~.2 I 7.7 I 

-1--------I--------I 
2. I (:' I 1 I R ..; 

6-10% I t£.~ I 37.5 I 1 2. 3% 
I 1 7 • .:; I 8.1 I 
I , • 7 I 4.b I 

-I~------I--------1 
4. I l I 1 I -, 

'-
I 5(.0 I 5 D. 0 I 3. l % 

25% I 3. t. I ?.7 I 
I 1.5 I 1.5 I 

-1--------I--------I 
9. I 1 {:; I ?8 I 4L. 

Don't Know} 3l.4 I 6].6 I b 7. 7% 
5 7. 1 l 75.7 I 

I 24.l I '• 3 • l I 
-I--------1--------I 

C ClU ~·1 f·J 28 37 6!;: 
10 f AL 4~.1% 56.g% 100.0% 

1cross Tabulation, Question 5 by Question xv. 

71 



QS 

TABLE 13 

PERCENT OF ANNUAL OPERATING BUDGET IN1SCHOOLS 
ALLOCATED TOWARD ENERGY COSTS 

CXV 
(., 01.A,, T l 

f:G'i..J PCl I FCW 
CUL PCT I Smal 1 Large lC TAL 
TCJT PCT l 1 • I 2. I 

1 • I l I 10 I 1 1 
1 ~. l I 9C.9 I 4 2. ~ % 

1-5% 1 2~.o I 45.S I 
I -~ • A I 3E.5 I 

-I--------I--------I 
2. I 0 I 5 I 5 

6-10% I (.0 I lOC.O I l S. 2 % 
I c.o I 22.1 I 
I c.o l 19.2 I 

-I--------I--------I 
3. I 1 I 0 I 1 

11-25% I l ( (.. (J I c.o I 3. e % 
I ? 5. (j I 0. ,) I 
I 3. fi l n.o I 

-1~------I--------I 
4. I 1 I 0 I l 

25% l 1 CC. C I o.o I 3. e % 
I 2:.C I c.o I 
I ?.P I o.o I 

- I-------- I----·-- -1 
C I , 

l 7 I e ~ . L 

Know~ 
1;:. 5 f 87.5 I 3 c. 8 % Don't .L 

2~.o I 31. 8 I 
I 3. 8 I 26.9 I 

-I--------I--------I 
CCL ur-1 t\ 4 22 2 (; 

TOTAL l ~. 4% 84.6% lUC. C % 

Number of missing observations= 12. 
1cross Tabulation, Question 5 by Question XV. 
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TABLE 14 

TYPES OF ENERGY USED IN FOOD SERVICE FACILITIE~ 

(15 

([,IJ~;T I 

I ROW 

Q2 
I Hospitals Schools TCT AL 
I l I 2 I 

1:i 2 l 1 6 I ::> I 11 
Coal 1 1 I 11. 1% 

1--------1------~1 
02?. I 7 I 0 I 7 
Propane I l I 7.1% 

I--------1--------1 
Q23 I 6•:i \._, I 24 I 92 
Electricity I I I S2. 9% 

I--------1--------1 
C24 I 43 I 10 I 53 
Fuel Oil I I I 53.5% 

1--------I--------I 
Q2S I 38 I 18 1 56 
Natural Gas I I I ~6. 6% 

1--------I--------I 
') 2 7 I 3 l 1 1 4 
Other I I I 4.0% 

I--------1--------I 
CCL U .~:f\1 72 27 99 

TLTAL 7 2. 7 % 2 7. 3% l uu. :J % 

Percents and totals based on respondents. 

99 Valid cases. 4 Missing cases. 
1cross Tabulation, Question 2 by Question 15. 
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Q4 

Number of 

TABLE 15 

PERCENT OF FOOD SERVICE FACILITIES EXPERIENCfNG 
A MANDATORY CUTBACK IN ENERGY ALLOCATION 

Cl5 
CCUf,4 T I 

r.· u~1 PCT 1 r cv1 
CUL PCT I Hospitals Schools TL TAl 
l~T PCT I l • I 2 • I 

o. I 42 I 18 I 6C 
No I 7C.U I 30.0 I 6 3. 2 % 

I f:. 1. d I 66.7 I 
l 44.2 r ld.9 T 

.4 

-1--------I--------I 
l • I l 5 I s I 2C 

Yes I 7 ~. ;) I ?. 5. 0 I 2 1. 1 % 
I 2 £. l I 18.5 I 
I l c:: ' .• 0 I 5.3 I 

-1--------i--------I 
9. I l i I 4 I 1 ~ 

Don't Knowt 73.3 l ?6.7 I 1 5. E % 
I lt. 2 I 14.8 I 
I 11. 6 I 4.2 I 

-1--------I--------1 
CC LUM!\J 68 2.7 c5 

TLT AL 71.'1% ?8 .4 % lOC.C % 

missing observations = 8. 
1cross Tabulation, Question 4 by Question l 5. 
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Q4 

1cross 

TABLE 16 

PERCENT OF HOSPITALS EXPERIENCING A MANDATORY 
CUTBACK IN ENERGY ALLOCATIONl 

C.X V 
cuu~~T I 

r.; C·~ P (, T I r C ~< 
L LL t1 c T I Sma 11 Large TOTAL 
TCT PCT l l.I 2. I 

u. I 20 I ") -) 
<- L I 42 

No I 47.6 I 5?..4 I 6 1. a% 
I l L; .. 5 I :> q. 5 I 
I £' s. 1t I 32.4 I 

-I--------1--------I 
1 • I (.; l () I 15 

Yes I 4C.G I 6U.O I 2 2. l % 
I lS.4 I 24.1 I 
I f. 2 I 13.2 I 

-I--------I--------I 
9. l ~ I 6 I 1 1 

Don't KnowI 4:. 5 I 54.5 I lc.2% 
I 16. l I 16.2 I 
l ? • 't I 8.R I 

-I--------I--------I 
C ULuM~ .. 3 l 37 fe 

TUT AL 4 :. 6% 54.4% 1CC.C% 

Tabulation, Question 4 by Question xv. 

75 



Q4 

TABLE 17 

PERCENT OF SCHOOLS EXPERIENCING A M~DATORY 
CUTBACK IN ENERGY ALLOCATION 

~xv 
CCUi<T I 

Pr~ PCT I KC~ 
Cul f-JCT l TOTAL 
TCT PCT I Sma 11 1.1 Large2. I 

O. 1 ~ I 15 I lE 
No I lt. 7 I 8 3. 3 I 6 <;. 2 % 

1 7:.0 I 68.2 1 
I 11.: I 57.7 I 

-I--------I--------I 
1. I l I ~ I 4 

Yes I 2:.c I 75.0 I 15.4% 
I 2:.0 I 13.6 I 
I ~. ~ l 11.5 I 

-I~------I--------I 
9. l O I 4 I 4 

Don't Know1 c. o I 1 u o. o I l : • 4 % 

l [ L Ut,; ~-J 
TJT AL 

I C.O I 18.2 I 
I C.C I !?.4 I 

-1--------1--------I 
1~.4% 

2.2 
f~4.6% 

2t 
10C.C% 

Number of missing observations= 9. 
1cross Tabulation, Question 4 by Question XV. 
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TABLE 18 

SOURCES OF MANDATORY CUTBACK IN ENERGY ALLOCATIOW 

Cl5 

CCUr\T I 
I 
!Hospitals Schools 

Q4A I 1 I 2 I 

::;4Al I 5 I l I 
Natural Gas I I I 

1--------I--------I 
~)4 t. 2 1 1 I l I 

Coal I I I 
1--------1--------1 

() 4/~ 3 I 3 I C I 
Fuel Oil I I I 

I--------I--------1 
Q4A 5 l 6 I 5 I 

Electricity I I I 
I--------1--------I 

!~·4 /\-, I l f 0 I t 

Other I I I 
I--------1--------I 

CLLUf"i\ 15 5 
TC1Thl 75.CJ/o 25. 0% 

Percents and totals based on respondents. 

lO Valid cases. 0 Missing cases. 
1cross Tabulation, Question 4A by Question 15. 

RZ: W 
lOTAL 

6 
30. 0 % 

.., 
L. 

10. 0 % 

3 
15. 0 % 

13 
65 .o % 

l 
5.0% 

20 
100. 0% 
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TABLE 19 

DURATION OF CUTBACK IN ENERGY ALLOCATION 1 

Q 1 CS 
CfJLr~T 1 

F C ;, PCT I 

CCL PCT I Hospitals 
TwT PCT I l.I 

Schools 
2.I 

?. I O I 1 I 

PO,; 

TOTAL 

l -2 weeks I C • 0 l 1 0 0 • 0 I 5 • C % 
I C.O I 20.0 I 
l C.O I 5.0 I 

-1--------1--------1 
3. I 1 I l I 2 

3-4 weeks I 5 C. 0 1 5 C. 0 I 1 C. 0 % 
I f.7 1 20.J I 
I ~.c I 5.0 I 

-1--------I--------I 
4. 1 2 I i I 3 

l - 2 man th sl t t • 7 I 3 3 • 3 I l 5 • c % 
I l;.3 I 20.0 I 
I 1c.o I 5.0 I 

-I--------I---~---1 
5. I l I l I 2 

3-4 monthsl ~ C • 0 I 5 O • 0 I 1 C • C % 
I t.7 l 20.0 I 
I :.O I s.o I 

-I--------1---~---I 
6. I 6 I l I 7 

4 months I E ~ • 7 I 1 4 • 3 I 3 5 • C % 
I 4(.J I 2c.o I 
I 3C.O I 5.0 I 

-I--------1--------I 
fi,. I 4 I O I 4 

Other I 1 CC. C I O • 0 I 2 C. 0 % 
I 2t.7 I 0.0 I 
I 2C. 0 I G.O I 

-I--------I--------I 
c. I l I O I 1 

Dant' Know! l CC • c I c,. o I 5. c % 
I l.7 I o.o I 
I ~.O I 0.0 I 

-1--------1--------1 
C J L LH< '·--J 1 5 5 2 C 

TC TI~ L t S. C % 25.0% 1uc.c% 

1cross Tabulation, Question 48 by Question 15 
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Ql 

TABLE 20 

ENERGY AUDITS CONDUCTED IN FOOD SERVICE FACILITIES1 

Cl5 
ccu~:T l 

F C; ~) PLT 1 i:.· (""' , 
• l, y,, 

CCL F'CT I Hospitals Schools re TA L 
TCT PCT 1 1 • I 2. I 

No C. I 58 I 1~ I 74 
I 7£.4 I 21.6 I 72.5% 

Audits Conducted! 71. 3 r 5 s. 3 I 
I 5f.S I l~.7 I 

-I--------I--------1 
Yes l • I 1 3 I 11 I 2 4 

I 54.2 l 45.G I 23.5% 
17.3 I 40.7 I 

I 12.7 I 10.8 I 
-I--------1--------I 

q I 4 I JI 4 Don't KNow • 
I ice.a r o.o 1 ~.s% 
I ~.l I o.o I 
I ;.0 I o.o I 

-I--------I--------I 
C U L Uf A i'-l 7 5 2 7 l O 2 

1 CJ T /, l 7 ~ • 5 % ? f • 5 % 1 i J C • C % 

79 

2 Out of 6 (33.3%) of the valid cells have expected cell frequency less 
than 5.0. 

Minimum expected cell frequency= l.059. 

Chi square= 6.95689 with 2 degrees of freedom. Significance= 0.0309 

Number of missing observations= l. 
1cross Tabulation, Question 1 by Question 15. 



. 80 

TABLE 21 

ENERGY AUDITS CONDUCTED IN SMALL AND LARGE HOSPITALS 

C X \/ 
l U l},; T I 

Ql 

FJ~ ',,; Fl T I Sma 11 Large H.: v: 
C0L PCT 1 Hospitals Hospitals TLTAL 
TC'T PCT I l .I 2.I 

No 0. I 28 I 30 I s {' 
I 'd:. 3 I 51.7 I 77.~% 

Audits Conducted I 5~.r I 71.4 I 
I 3 7. 3 I 40.0 I 

-I--------1--------I 
Yes l • I 3 I l 'J I 1 3 

I 2J.l l 76.9 I 17.3% 
1 <;. J I ?3.3 I 
I Lt. 0 I lJ.l I 

-I~------I--------I 
C I 2 I 2 I 4 ,I • 

Don't Know I 5(.0 T 5 l) .o I 5. 3 % L 

I t.. l I 4.g I 
I 2.7 I 2.7 I 

-1--------I--------I 
C~JLUMt-J 33 42 7: 

TGTAL 4l.G% 5<-.0% 1CC.C% 

2 Out of 6 (33.3%) of the valid cells have expected cell frequency less 
than 5.0. 

Minimum expected cell frequency= 1.760. 

Chi square= 2.79849 with 2 degrees of freedom. Significance= 0.2468. 

lcross Tabulation, Question 1 by Question XV. 



Ql 

TABLE 22 

ENERGY AUDITS CONDUCTED IN SMALL AND LARGE SCHOOLS 

Audits 

ex v 
C:J lJ i'JT I 

;? f;l,/ P c T I Sma 11 
CLL PCT 1 Schools 

Large F C~1 

Schools TC T AL 
2 • I TUT PLT I 1.I 

No O • I 1 I 15 I 
I t.3 I 9~.8 I 
I 25.0 I hP.2 I 

Conducted 1 3 • p 1 5 7 • 7 I 
-T--------I--------1 

Yes l • I 1 I 7 I 
I 3C.O I 7C.O I 

CLLUMi\J 
TUTAL 

l 7~.0 I 31.8 I 
I 11.5 I 2t.;e0 I 

-I--------1--------! 
4 

l~.4% 
?.2 

d4.6 % 

l f, 

~ 1. 5% 

10 
38. ::% 

26 
10c. c% 

81 

2 Out of 4 (50.0%) of the valid cells have expected cell frequency less 
than 5.0. 

Minimum expected cell frequency= 1.538. 

Corrected CHI square= l. 15412 with 1 degree of freedom. Significance= 
0.2827. 

Raw chi square= 2.66648 with l degree of freedom. Significance= 
0.1025. 

Number of missing observations = 2. 
1cross Tabulation, Question 1 by Question XV. 
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TABLE 23 

TIME ELAPSED SINCE ENERGY AUDIT WAS CONDUCTEa 

Cl5 
C C'ur,j T I 

1~l~,~ P(.T I ~~Ch 

Ql 
C._:L FLT I Hospitals Schools rrr.t\L 
TUT PCT I l.I 2.I 

1. 1 6 I 2 I ~ 

l -6 man th s 1 7 f5 • 0 ~ 2 ~ • o 1 3 3 • 3 % 
I 4f.7 I 18.? I 
I 2:.c I 8.3 I 

-1--------I--------I 
2. I 3 I 6 I c; 

7 - l 2 months 1 3 2 • 3 I l 6 • 7 I 3 7 • ~ % 
I 23.1 I 54.5 I 
I 1£.5 I ?.5.0 I 

-1--------1--------I 
3. I 1t I 2 I f. 

More Than I t t. 7 I 3 3. 3 I 2 5. C % 
One Year I 3 C • d I 1 B. 2 I 

I ll.7 I R.1 I 
-I--------1--------1 

s. I O I 1 I l 
Don I t Know I c • c I 1 o c. o I 4. 2 % 

I c.r I 9.l I 
I C.0 I 4.2 I 

-I--------I--------1 
C L L L fv'i i'J 1 3 l l 2 4 

TC TAL 5~. ?.% 45. n% lC C. C % 

Number of missing observations= 79. 
1cross Tabulation, Question l by Question 15. 
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A21 

TABLE 24 

APPROVAL FOR AUDIT GIVEN BY FOOD SERVICE DIRECTOR 1 

(15 
ClU\:T I 

?U~ PCT I KCii 
ClcL PCT IHospitals Schools TrTAl 
T(T PCT I l.I 2.I 

o. 
No Priority 

l • 

First Priorty 

I 13 I 7 I 
I l~.o I 35.0 I 
I lC(.O l 63.b I 
I ~4.l I ~9.2 I 

-I--------I--------1 
I O I 3 I 
.I C • ,J I 1 0 u • 1J I 
I C.O I 27.i I 
I C.O I 12.~ I 

-I--------I--------I 

2C 
8 3. 3% 

12.~% 

2. I O I l I 1 
SecondPriorityI c.o I liJC.o r it.?% 

1 C.O I s.1 I 
I C.G I 4.2 I 

-1--------1--------1 
CLLu.v;J 13 11 ?.4 

T2TAL 54.2% ~5.8% 10C.C% 

Number of missing observations= 79. 
1cross Tabulation, Question 21 by Question 15. 
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TABLE 25 

APPROVAL FOR AUDIT GIVEN BY CHIEF DIETITIAN1 

~1~ 

c.r1~.wr I 
f:'(.;lA; PCT I 
C:OL FCT I Hospitals Schools 

A22 Tf]T F c T I l .• I 2. ! 

o. I l 3 I 11 I 
No Priority I 54.2 I 4 :i. e I 

I lGC.t I lOC.O I 
I 5 4. 2 I 1- 5 • S I 

-I--------1--------I 
C iJL UM r·J I ~; ll 

TOTAL ; t';. 2% 4S.R% 

Number of missing observations= 79. 
1cross Tabulation, Question 22 by Question 15. 

R0,1 
TC T AL 

24 
1CC.C% 

2 It 

10c. c% 
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TABLE 26 

APPROVAL FOR AUDIT GIVEN BY COLLEGE OR UNIVERSITY ADMINISTRATOR 1 

Cl5 
CCJU:T I 

~ C l•: I' C T I P C I"/ 
C L.J L F C T I Hosp i ta l s School s TO T .1\ l 

A23 TLT PCT I l.I · 2.I 

o. I J.3 I L I 15 
No Priority I E t.. 1 I l 3. 3 I t. 2. : % 

J lCL.O l 18.2 I 
I ~~.2 I H.3 I 

-1--------1--------I 
1. I fl I q I q 

First Priori tyI C. C I l CO. o I 3 7. 5 % 
l C.O 1 tl.t3 I 
I C.O I 37.5 I 

-I~------I--------I 
CCLL~N 11 11 24 

ffJT A L 5 4 • 2 % 4 5 • 8% 1 0 C • C % 

Number of missing observations= 79. 
1cross Tabulation, Question A23 by Question 15. 
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TABLE 27 

APPROVAL FOR AUDIT GIVEN BY HOSPITAL ADMINISTRATOR1 

c1~ 
CO lJ'.\J T I 

:"[~~ PCf r.(''i,.; 

A24 
(L:L PCT l Hospitals Schools TLTAL 
T~T fCl I l.I 2.I 

\.:. I C .1. 11 I 11 
No Priority l C. C l l O G. C) I 4 5. E % 

I C.C I l0U.G I 
I C.0 I 45.q I 

-I--------I--------1 
1. 1 13 I 0 I 13 

Fi rs t Pr i or i ty1 l G c • r: I c • o I 5 4 • 2 % 
I l0C.u I 0.0 I 
I 54.2 I c.o I 

-I--------I--------1 
(CL~~~ 13 11 ?4 

TC TA l : '• • 2 % 4 5 • ~ % 1 C C • C % 

Number of missing observations= 79. 
1cross Tabulation, Question A24 by Question 15. 



A3 

TABLE 28 

MAJOR REASONS FOR ENERGY AUDITS IN FOOD SERVICE FACILITIES1 

U5 

CCIH T I 
I RGW 
I Hospitals Schools TOT Al 
I 1 l 2 I 

A31 l 7 I 7 I 
Rising Energy Cost I I I 

,\ 32 
Shortage in Fuel 

Supplies 
~ 3 3 

To Find Ways to 
Conserve Energy 

;\ 34 
Other 

CCL U f1 r\ 
TCT AL 

I--------1--------I 
I 1 I O I 
l I 1 
1--------1--------1 
1 10 I 8 I 
I ! I 
1--------I--------I 
I 1 I O I 
l I I 
I--------1--------I 

13 11 
54 -~% 45.8% 

1 ~ 
58. 3% 

l 
4.2% 

13 
1~. 0% 

l 
4.2% 

24 
100.0% 

Percents and totals based on respondents. 

24 Valid cases. 79 Missing cases. 
1cross Tabulation, Question A3 by Question 15. 
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TABLE 29 

MAJOR REASONS FOR ENERGY AUDITS IN HOSPITALS1 

C LU r T 

CXV 

I 
1 Sma 11 
I 1 I I 

1 i.JT AL 

A31 I 2 I 5 I 7 
Rising Energy Cost I I I 53. B% 

!--------!--------! 
A32 I 0 I 1 I l 

Shortage in Fue 1 1 r I -, • 1% 
Supplies r-------- 1--------1 

,\ 3 3 I 1 I · J I 1 0 
To Find Ways to r 1 1 711. 9% 

Conserve Energy 1--------1-------- 1 
A34 I O I l I l 

Other I I I 7. 7% 

COL U f·''-1 

TC T t\ L 

I--------I--------1 
3 10 

23 .1% 
13 

1 GO. 0% 

Percents and totals based on respondents. 
1cross Tabulation, Question A3 by Question XV. 
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A3 

TABLE 30 

MAJOR REASONS FOR ENERGY AUDITS IN SCHOOLS1 

ccur-n 

C: XV 

I 
I 
I 
1 

Smal} 
l 

Larg_~ 
'- I 

RJW 
TCTAL 

A3l I l I 5 I 6 
Rising Energy Costs1 I I 60. o % 

1--------I--------I 
A33 I 3 I 4 I 7 

To Fi nd Ways to I I l 7 C • o % 
Conserve Energy r--------1-------- I 

COLU~~ 3 7 10 
TCT/'L 3U.C% 7~).0 % 100.0 % 

Percents and totals based on respondents. 

23 Valid cases. 80 Missing cases. 
1cross Tabulation, Question A3 by Question XV by Question 15. 
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TABLE 31 

GROUP CONDUCTING FOOD SERVICE FACILITIES' ENERGY AUDITS 1 

Cl5 

CCUf\T l 
I ~ow 

A4 
I TCTAL 
I Hos pi :ra 1 SI Scho21 s I 

,141 I 6 I 3 I 9 
Engineering Firm I I I 37. '1% 

1--------I--------I 
A42 I 2 I 3 I t:; 

University or I I I 20. 8% 
Co 11 ege Group I--------1--------I 

A43 I l I 2 I 3 
Government Agency I I I 12. 5% 

I-------- I --- ----- I 
A-+4 I () 

'._) I 3 I 11 
In-House Staff I I I 45. H% 

I-------- I-------- I 
.tVt5 I 2 I J I 2 

Other I I I <1. 3% 
1--------r--------r 

/146 I 0 I l I 1 
Don't Know I I I 4. 2% 

I--------1--------I 
CCLUr··h lJ 11 24 

HHAl 54.Z'k 45 •. '3% 1 Cv. 0% 

Percents and totals based on respondents. 

24 Valid cases. 79 Missing cases. 
1Cross Tabulation, Question A4 by Question 15. 
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A4 

TABLE 32 

GROUP CONDUCTING HOSPITALS' ENERGY AUDITS 1 

CXV 

CCU NT I 
WJW I 

I 
l 

Small Large TCTAL 
1 I · 2 I 

A4l I 2 T 4 l 6 .L 

Engineering Firm I I I 46. 2 % 
I--------I--------I 

Ats.?._ I l I 1 I 2 
University or I I I 15. 4 % 

College Group I--------1--------1 
A43 l 0 l 1 I l 

Government Agency I I I 7. 7 % 
I--------I--------I 

/\. 't4 I 1 I 7 I 8 
In-House Staff I I I 61. 5 % 

I--------1--------I 
A45 l 0 I ..... I 2 L 

Other I I I 15. 4 % 
1--------I--------I 

CUL!J!-l~,. J 10 13 
H.:T /\ l ? 3 -1% 76.9% 100.0% 

Percents and totals based on respondents. 
1cross Tabulation, Question A4 by Question XV by Question 15. 

92 



A4 

TABLE 33 

GROUP CONDUCTING SCHOOLS' ENERGY AUDITS1 

ex v 

CCllf\T r 

1\41 

Engineering Firm 

A't2 
University or 

College Group 
A1+3 

Government Agency 

,\44 
In-House Staff 

ft.A 0 

Don't Know 

r. 0lll f-'I r\ 
TC T .ti. L 

I 
I 
I 

1 
r 

Small 
1 I 

t' v I 
I 

'l I .,i 

I 
1--------I--------I 
I 0 I 2 I 
l I I 
I--------I--------1 
I l I l I 
I I 1 
1--------1--------I 
l l I 1 I 
I I I 
I--------I--------I 
I 1 r 0 I 
I I I 
L--------I--------I 

3 7 
~ 0. 0 % 7C.0% 

Percents and totals based on respondents. 

23 Valid cases. 80 Missing cases. 

RG\-J 
TOTAL 

3 
30. C % 

2 
20. 0 % 

2 
20 .o % 

? 
2,'.). 0 % 

l 
10 .o % 

10 
1 co. 0 % 

1cross Tabulation, Question A4 by Question XV by Question 15. 
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TABLE 34 

TIME REQUIRED TO COMPLETE AUDIT IN FOOD SERVICE FACILITIES1 

015 
cc:.Jr:r T 

J. 

!) L' .~ PCT I POJ 
C]L PCT I Hospitals Schools TC1AL 
TCT PCT 1 l • I 2. I 

1. I 4 I 4 I 8 
Ha 1 f Day I 5 C • 0 I 5 Cl • 0 I 3 3 • 3 % 

I 3C.8 I 36.4 I 
I lt.7 I lb.7 I 

-I--------I--------I 
2. I ? I 3 I c: 

0 n e O ay I 4 ( • 0 I 6 0 • 0 I ? 0 • 8 % 
I l~.4 I L7.3 I 
I E.3 I 12.5 I 

-I--------1--------I 
3. I 3 I O I 3 

Two O ay s I 1 C C • ,.) I Q • 0 I 1 2 • ~ % 
I 2::. l I C.O I 
I 12.~ I 0.0 I 

-I--------I--------1 
4. I ~ I 2 l 5 

More Than I c C • 0 I 4 G. 0 I 2 C. e % 
Two Days I 2?. l I le. 2 I 

I 1£.5 I S.3 I 
-1--------1--------I 

9. I l 1 2 I 3 
Don ' t Know I ~ ~ • 3 I t 6 • 7 r 1 2. : % 

1 7.7 l 18.? I 
I 4.2 I b.3 I 

-1--------I--------I 
CGLLMN 13 11 24 

TOT AL 5 4. ?% 4 5. 8 % l ;JC'. r. % 

Number of missing observations= 79. 
1cross Tabulation, Question AS by Question 15. 
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AS 

TABLE 35 

TIME REQUIRED TO COMPLETE AUDIT IN HOSPITALS1 

C. XV 
ccur"r r 

FLw PCT I F[W 
c [; L P c T I Sma 11 Large TC T ~ L 
TUT PCT I l.I 2. l 

1. I 1 I 1 I 4 
Ha 1 f Day I 2 ~ • 0 I 7 5 • 0 I 3 0 • E' % 

I 33.3 I 3J.O I 
I 7.7 I 23.l I 

-1~------I--------I 
'-• I 2 I O I 2 

One Day I 1 u C • 0 l O • Q I 1 ~ • 4 % 
I lc.7 I O.O I 
I l~.4 1 C.O I 

- I-------- I-------·- I 
3. 1 0 I 3 I 3 

Two 'Days , I C • 0 1 l O 0 • 0 I ? 3. l % 
, I C.O I 30.0 I 

I C.C I 23.1 I 
-I--------1--------1 

4. I 8 I i I ~ 

More Than I c • G I 1 no • o I ? 3 • 1 % 
Two Days I C. O I 3 U. O I 

I C.O I IJ.l I 
-1--------1--------1 

9. I O 1 1 I 1 
Dant• Know I c. o I 1 u o. o I 7. 7 % 

CUL UM I'' 
T01AL 

I C.O I 10.0 I 
I C.O I 7.7 I 

-1--------I--------I 
3 

2?. l % 
10 

76 .9 % 

1cross Tabulation, Question AS by Question XV. 

1 ?. 
1nC.C% 
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AS 

TABLE 36 

TIME REQUIRED TO COMPLETE AUDIT IN SCHOOLS1 

C: )( 'v 
C UU~' T I 

P 'J'n PCT I R.n·: 
C J l P C T I Sma 11 Large TLTAL 
TLT rcT I l.I ?. • I 

l. I 3 I l I 4 
Ha 1 f Day I 7 c: • 0 I 2 5 • 0 T 4 C • C % 

I lCC.O I 14.1 I 
1 3C.G I 10.0 I 

-I--------1--------I 
2. I C I 3 I 3 

One Day I C • 0 I l OU • 0 I 3 C. C % 
I C.O I 42.9 
I c.o I ~c.o I 

-1--------1--------1 
4. I O I 1 I l 

More Than I C. C I 10 J • 0 I l C. C % 
Two Days I C • 0 I 1 4 • ~ I 

I C.O I lC.O I 
-I--------1--------1 

G. I O I 2 I 2 
Don't Know I c. o I 10 c. o I 2 c. c % 

I C.O I 28.6 I 
I C.C I ?O.O I 

-I--------1--------1 
C ('.: L UM d 3 7 1 C 

TOTAL 3C.O% 7u.O% 10C.C% 

Number of missing ohs~rvations = an. 
1cross Tabulation, Question AS by Question XV. 
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A6 

TABLE 37 

CHANGE IN TOTAL ENERGY BILL SINCE AUDIT CONDUCTED 1 

/~ 1 S 
CU~JIVT I 

PUW PCT l RGJ 
CCH_ PCT !Hospitals Schools TCTJ\L 
TOT PCT I 1.1 2.I 

l. I l I 0 I 1 
Increase I 1 cc • o I o. 0 I .; • ~ % 

I E. 3 I G.O I 
I 4.J I O.O I 

-I--------I--------1 
L• I 8 I 5 I 1: 

Decrease I f l • 5 I 3 d • 5 I : t • 5 % 
I cc.7 I 45.5 I 
I 3~.3 I 21.7 I 

-!------- I--------1 
3. I 2 I 2 I ~ 

Same I 5 c • o l 5 o • o I 1 7 • 4 % 
I lt.7 I 18.2 I 
I E.7 I 8.7 I 

-1--------1--------1 
9. I l I 4 I 5 

Don ' t Know I 2 c • o I R ,J • o I 2 1 • 7 % 
I E.3 I 36.4 l 
I ~.3 I 17.4 I 

-1--------1--------1 
CC. L ufv· \I 1 2 11 2 3 

TClAL ~2.2% 47.£% lOC.C% 

Number of missing observations= 80. 
1cross Tabulation, Question A6 by Question 15. 
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TABLE 38 

PERCENT INCREASE OR DECREASE IN ENERGY BILL SINCE AUDIT CONDUCTED1 

Cl~ 
C UufH I 

fs ,_1 i, P C T I F. n: 

A6B 
CUL PCT I Hospitals Schools TC lAl 
TUl PCT I I .I ?..I 

-3. I 1 I l I 2 
Decreased I : c • o I 5 o. o I 1 o. 5 % 
26-40 % I 1 C. 0 I 11 .1 I 

I 5.3 I 5.3 I 
-1~------1--------1 

-2. I 1 I 2 I 5 
Decreased I t c. J I 4 o. u I ? t. 3 % 
11-25% I 3C.O I 22..2 I 

I l~.8 I 10.5 I 
-I--------1--------I 

-1. I 4 I 1 I ~ 

Decreased I t c. o I 2 o. o I 2 6. 3 % 
l - 1 0% I 4 C • U I l 1 • 1 I 

I 21.1 I 5.3 I 
-I--------1--------1 

?. I I I O I 
Increased I 1 c C. o I J. o I 5. 1 % 
11-25% I lC.() I o.a I 

I ~.1 I O.O I 
-1--------I--------I 

9. I 1 I 5 I 6 
Don't Know I 16. 7 l R 3 .3 I 3 1. 6 % 

I 1c.u I 5~.6 I 
I :.1 I ?6.3 I 

-l--------1--------I 
CCL LJ i-1 N 1 G 9 1 q 

TC:TAL 52.6% 47.4% lC0.0% 

Number of missing observations= 84. 
1cross Tabulation, Question A6B by Question 15. 



A7 

TABLE 39 

CHANGE IN TOTAL ENERGY CONSUMPTION SINCE AUDIT CONDUCTED1 

C:15 
L. [; UI'; T I 

RC-,, P(.1 I R CW 

CCL n.T !Hospitals Schools TC'TAL 
TCT PCl I l.I Z.I 

2. I 10 I 5 I 15 
Decrease 1 6 6. 7 I 3 3. 3 I f c::. 2 % 

I e~.? I ~5.5 I 
I 43.S I ?1.7 I 

-I--------1--------I 
3. I l I 3 I 4 

same I 2 ': • o I 7 ~ • o I 1 7 • 4 % 
I E.l I 27.3 I 
I 4.3 I 13.0 I 

-I-----·---!---·------ I 
S. I l I 3 I 4 

Don I t KnowI 2 : • o I 7 s • O I l 7 • 4 % 
I f.1 I 27.1 I 
I £. 3 I 13.0 I 

-I--------1--------I 
CULUMi~ 12 11 2? 

TCT/\L ~2.2% 47.9 % lJC.C % 

Nuwber of missing observations= 80. 
1cross Tabulation, Question A7 by Question 15. 
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A7B 

TABLE 40 

PERCENT INCREASE OR DECREASE IN ENERGY CONSUMPTION 
SINCE AUDIT CONDUCTEDl 

Cl5 
CCUH I 

Rr~ PCT I RC~ 
(LL PCT !Hospitals Schools TCTI\L 
TCT PCT I l.I 2.I 

-3. I l I l I 2 
Decreased I 5 C • o I 5 C • O I 1 C • C % 
2 6-40% I S • l I 1 1 • 1 I 

I 5.0 I 5.0 I 
-I--------1--------I 

-2. I ? I l I 3 
Decreased 1 t. l • 7 I 3 3 • .3 I 1 5 • c % 
11-25% I 1 E • ? l I 1 • 1 I 

1 lC.C I 5.0 I 

-1--------I--------I 
-1. I 7 I 3 I lC 

Decreased I 7 c. c I 3 o. o I 5 c. c % 
l - l 0% I l : • 6 l 3 3 • 3 I 

I 3~.C I l~.J I 
-I--------I--------1 

9. I 1 I 4 I ~ 
Don I t Know1 2 c • c I t~ o • o r 2 5 • c % 

I ~.l I 44.4 I 
I ~.c I 20.0 I 

-I--------1---~---I 
COLUMN 11 9 2C 

TGTAL s~.c% 45.0% l0C.C% 

Nu,nber of missino observations = 83. 
1cross Ta~ulation, Question A7B by Question 15. 
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TABLE 41 

ENERGY CONSERVATION MEASURES RECOMMEND~D FOR CHANGE 
IN FOOD SERVICE FACILITIES 

r.1 5 

CL u~;T I 
I RGw 
!Hospitals Schools TCTAL 

t\8Cl 
Improve Boiler 

Efficiency 
Improvl ~B?-1 ding 

Insulation 

I l I 2 I 

I 6 I 6 I 
1 I I 
I-------- 1----·---- I 
I 3 I 2 I 
I I I 
I--------I--------1 

A80?, I 7 1 5 I 
Stop Steam Leaks I I I 

I--------!--------1 
AA04 I 9 I 5 I 

Reduce Temperature I I I 
of Hot Water 1-------- I-------- I 

Reduce 'H~~!i ng of i 2 i 3 ! 
Storage Areas 1 _ ------- 1 ________ 1 

A806 I 2 I 2 I 
Waste Heat Recovery1 r I 

1--------I--------I 
A'dU7 I 9 l q I 

Change Thermostat I I r 
Settings r-------- 1-------- I 

A.:;Ofl .I 7 I 3 I 
Reduce Ventilation 1 r I 

I--------I--------1 
Ab09 1 3 I 3 I 

Reschedule Equip- 1 r I 
ment Usage 1--------1-------- I 

~310 I 6 I 3 I 
Modify Air Con- I I I 

ditioning System 1-------- r-------- I 
/\~311 I 7 I 6 I 

Reduce Excess I 1 I 
Lighting I--------!---·----- I 

R~p 1 ace &iTqu; pment :f 
7 i 4 

: 
with New Energy 
Effic.ient. E!fm~ent_ 1-------- I-------- I 

C l., L , ., t~ I\ · l 2 1 l 
TL T :i L 5 2 • 2 % 4 7 • B % 

12 
52.2% 

'5 
21. 7 % 

12 
52. 2 % 

14 
60. 9% 

21. 7 % 

4 
17.'+% 

18 
78. 3 % 

10 
43. 5 % 

6 
26. 1 % 

<) 

3q. l % 

13 
5<i. 5 % 

11 
4 7. 3 % 

23 
1 cc. r % 
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TABLE 41 (Continued) 

CCU~. T l 
I Rll 1'4 
1 Hospitals Schools TOTAL 

AS I 1 I 2 I 

I\ c 1 3 [ r- I 2 I ..) 

Improve Steam Pipe I I i 
Insulation I--------1--------I 

/\ 814 I G I 1 I 
None As Yet I I I 

l--------1--------I 
t.815 I 2 r 2 I 

Don't Know l 1 I 
T--------I--------1 

CCLUf'.t1f\ l? ll 
TCT AL 5;:: .2% 4 7. 8% 

Percents and totals based on respondents. 

23 Valid r.~sPs. Rn Missin9 r.nses. 
1cross Tabulation, Question AS by Question 15. 

7 
3n.4% 

1 
, ... 3% 

4 
17.4% 

23 
100.0% 
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TABLE 42 

ENERGY CONSERVATION MEASURES IMPLEMENTED IN FOOD SERVICE FACILITIES1 

A9 

C:: 15 

ccu~.;T 1 
I ROW 
I Hospitals Schools TCTAL 

A901 
Improve Boiler 

Efficiency 

I l I 2 I 

I 5 I 4 I 
1 I I 
1--------1--------1 

A902 J 3 I v I 
Improve Building I I I 

Insulation 1-------- I-------- I 
A903 l 7 I 3 I 

Stop Steam Leaks I r I 
1--------I--------I 

/\ 904 I 7 I 4 I 
Reduce Temperature 1 I I 

of Hot Water l-------- I-------- I 
ASC5 I 2 I 3 I 

Reduce Heating of 1 r I 
Storage Areas r-------- 1------- I 

49Cf: I 2 I 3 I 
Waste Heat Recovery1 I r 

1--------1--------I 
A 90 7 I 4 I 6 I 

Change Thermostat I 1 1 
Settings I--------1-------- I 

A908 I 4 I 2 I 
Reduce Ventilation r I I 

I--------1--------I 
A9CS l 7 I 3 I 

Reschedule Equip- I I I 
ment Usage 1-------- I-------- I 

ASlO I 6 I 3 l 
Modify Air Con- I I I 

ditionin.g System 1-------- I-------- I 
AC,ll I ~ I 6 I 

Reduce Excess 1 I I 
Lighting I------- - I-------- I 

A912 I 4 I 3 I 
Rep 1 ace 01 d Ei· ui.pmentr 1 r 
with New Ener v · ~ 
Efficient Equioment_: ------- I--------I 

L. LL J"!'' l\' l 2 11 
HT 1'\L 47.8% 

9 
39. 1 % 

3 
11.0 % 

10 
43. 5 % 

1 1 
1t 1 • 8 % 

5 
21. 7 % 

21. 7 % 

10 
43. 5 % 

6 
26. 1 % 

10 
4~. c:; % 

() 

y,. 1 % 

14 
6•1. S % 

7 
YJ. 4 % 

23 
100. C % 



TABLE 42 (Continued) 

Cl5 

CCU~; T I 
I R0W 

A9 
!Hospitals Schools TCTAL 
I l I 2 I 

A913 I 3 I 1 I 4 

Improve Steam Pipe I I I 1 7. 4% 
Insulation 1--------I-------- I 

A914 I 1 I O I 1 
None As Yet I I I 4.3% 

I--------!·-------- I 
A'H6 I O I 2 I 2 

Qt her I I I 13 • 7% 
I--------1--------I 

CCL1Jf,1f,l 12 11 2 J 
T (J T A L 5 2 • 2 % 4 7 • 8 % 1 0 :J • J% 

Percents and totals based on respondents. 

23 Valid cases. 80 Missir.g cases. 
1cross Tabulation, Question A9 by Quesstion 15. 
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TABLE 43 

PERCENT OF IMPLEMENTATION FOR ECO'S PER FOOD SERVICE FACILITY 

Facility Number of ECO's Number of ECO's Percent 
Number Recommended Implemented Implementation 

1 9 8 89 
2 6 5 83 
3 4 4 100 
4 11 11 100 
5 6 4 67 
6 5 3 60 
7 2 0 0 
8 6 2 33 
9 3 2 66 

10 1 l 100 
11 3 l 33 
12 2 1 50 
13 4 4 100 
14 9 7 78 
15 6 5 83 
16 3 2 66 
17 6 6 100 
18 6 6 100 
19 12 12 100 
20 13 1 62 
21 2 8 50 
22 7 3 43 
23 5 4 80 
24 6 2 33 

Note: 69.8% Average ECO Implementation Rate. 



AlOOl 

TABLE 44 

BARRIER TO IMPLEMENTATION OF ECO'S: COST OF EQUIPMENT1 

Cl5 
C CUNT I 

f<tJ"' PCT I PCh' 

cc;L PCT 1Hospitals Schools TCTAL 
TLT PCT I l.I 2.1 

O. I 2 I 4 I 
No Priority I ? ?. • 3 I 6 6. 7 I 

1 2c.n I 44.4 I 
I lC.5 I 21.1 I 

-1--------1--------1 
l. I 7 I 4 ! 

First Priority 1 t ?. 6 r 36.4 r 
I 7C.O I 44.4 I 
I 3t.6 I 21.l I 

-1--------I--------I 
2. I 1 I 1 I 

Second Priority I 5 c. o 1 5 o. o I 
I lC.O I 11.l I 
I 5.3 I 5.1 I 

-1--------1--------1 
(GLUM~ 10 9 

Tr; TA L ~2.6% 4 7.4 % 

f 

31.6% 

1 l 
57.9% 

2 
1 0. 5% 

lS 
10 0. 0% 

Number of missing observations= 84. 
1cross Tabulation, Question AlOOl by Question 15. 
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TABLE 45 

BARRIER TO IMPLEMENTATION OF ECO'S: PAYBACK PERIOD TOO LONG1 

Al002 

Cl5 
CCJ U~J T I 

RSW PCT I PCh 
ci_.L PCT !Hospitals Schools TcnAL 
TDT D(T I 1.1 2.I 

O. I 5 I 6 I 11 
No Priority I 4:. 5 I , 4. 5 I 5 7. s% 

I ~c.o I 66.7 I 
I 2f:.3 I 31.6 I 

-I--------1--------I 
l. I l I l I 2 

First Priority I 5 C. 0 I 5 0. 0 I 1 C. ~% 
I lC.C I 11.l I 
I ~.3 I 5.3 I 

-I--------I--------I 
2. I 3 I u I .3 

Second Priority r 1 cc. n I o • ~J I 1 5. 8% 
r ~c.o I o.o t 
I l':.8 I o.o I 

-1--------1--------1 
4. I r I l I 1 

Fourth Priority 1 c •. J I 1 oo .o I 5. 3 % 
l C.O I 11.1 I 
I C.O I ~.1 I 

-I--------1--------I 
!"). I 1 I 1 I 2 

Fifth Priority I ~:C.O I ~;o.u I ]C.'5% 

CLLUM~; 
1 CTAL 

I lC.O I 11.1 I 
1 :.3 I 5.3 I 

-I~------1--------I 
10 

~2.c% 
9 

4 7 .4% 
lS 

1CC.C% 

Numberof missing observations= 84. 
1cross Tabulation, Question Al002 by Question 15. 
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TABLE 46 

BARRIER TO IMPLEMENTATION OF ECO'S: PRODUCTION SCHEDULE INTERRUPTED1 

Ql 5 
LGUNT I 

H:~; PCl I PD-' 

Al003 
CLL PCT IHospitals Schools TCTAL 
T~T PCT I 1.1 2.1 

O. I 5 I 4 I lJ 
No Priority I ~ 5. 6 I 44. 4 I 4 7. 4 % 

I 5C.O I 44.4 I 
I 2t.3 I 21.l I 

-I~------I--------I 
1. I l I 2 I ~ 

First Priority 1 3 ~. 3 I 6 t. 7 I 1 5. E % 
I lC.O I 22.2 I 
I ~.3 I 10.5 I 

-I--------1--------I 
?. I 2 I I I "'l 

Thi rd Pri oi ty I f: t. 7 I 3 ~. 3 I 1 5. E % 
I 2c.o I 11.1 I 
l lC.5 I 5.1 I 

-I--------1--------I 
4. I 1 I 2 I 3 

Fourth Priority I 3~.3 I 66.7 I 15.t% 
I lC.0 I ?2.2 I 
I ~.3 I 10.5 I 

-1--------1--------1 
5. I J 1 0 I 1 

Fifth Priority I l CC. G I C. 0 I 5. 3 % 

CLLUfAfl 
TD TA L 

I lC.J I 0.0 I 
I :. 3 I 0.0 I 

-1--------1--------1 
10 q 

4 7 .4% 

Number of missing observations= 84. 

1cross Tabulation, Question Al003 by Question 15. 

1 <J 
1cc. c % 



TABLE 47 

BARRIER TO IMPLEMENTATION OF ECO'S: REQUIRES FACILITY SHUTD0WN 1 

Al004 

Cl5 
cr~urn I 

PGW PCT I FCW 
CCL FCT !Hospitals Schools TCTAL 
T'-'T PCT I l.I 2.I 

O. I :3 I 6 I l It 

No Priority I 57.1 I 42.9 I 7 3. 7 % 

Second 

Third 

Fourth 

Fifth 

I 8C.O I 66.7 I 
I 42.l i Jl.6 I 

-1--------I--------I 
. 2. 1 l I l I 

Pr1or1ty I 5 c. J I so.o I 
I lC.O I 11.1 I 
I 5.3 I 5.3 1 

-I--------I--------1 
p .. 3t I O I l I 
r101r y I c.o I lCO.O I 

I C.C I 11.1 I 
J C.O I 5.1 I 

-1~------1--------[ 
4. I l I O I 

Priority I l CC. 0 I O • 0 I 
I lC.O I C.O I 
I ~.3 I O.O I 

-I--------I--------1 
5. I C I l I 

Priority I C. 0 I l O O. 0 I 
I C.O I 11.1 ! 
I C.u I 5.3 I 

-I--------1--------I 

2 
10.5% 

1 
~.3% 

l 
5.3% 

CCLUMN LC 9 lG 
T (; T /4. L 5 2 • <.1 % 4 7 • 4 % l O C • C % 

Number of missing observations= 84. 
1cross Tabulation, Question Al004 and Question 15. 
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TABLE 48 

BARRIER TO IMPLEMENTATION OF ECO'S: GOVERNMENT REGULATIONS 1 

AlOOS 

(tjUT', T I 
f.· :, ~. P C T I R C w 
Cul PCT I Hospitals Schools TC TAL 
T,~T PCT I l.I 2.1 

C. I h I 8 I 14 
No Priority I ~ £. 0 I 5 7. l I 7 3. 7 % 

I 6C.O 1 88.9 I 
I 31.6 I 42.l I 

-I--------I--------! 
2. I 2 I O I 2 

Second Priority I J C (. C I O. 0 I 1 C. 5 % 
I 2C.0 I O.O I 
I lC.5 I c.o I 

-I--------I---~---I 
:. I 1 I O I 1 

Third Priority I 1cc. n I 0.0 I s. 3% 
I lC.D I 0.0 I 
I S.? I 0.0 I 

-I--------1--------I 
4. I C 1 1 1 1 

Fourth Priority I C. C I loo. 0 I 5. 3 % 
I c.r I 11.1 I 
I C.O I 5.3 I 

-I--------1--------I 
5. I l I O I 1 

Fifth Priority I lCl. r I c.o I 5. ?% 

C :A ut·1 N 
TGTt\L 

I 1c.u I 0.0 I 
I 5. J I O.:l l 

-1--------I--------I 
1 0 

52.6% 
9 

4 7 .4 % 
lS 

1CC.C% 

Number of missing observations= 84. 
1cross Tabulation, Question 1004 by Question 15. 
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TABLE 49 

BARRIER TO IMPLEMENTATION OF ECO'S: STATE REGULATI0NS1 

C:15 
CCUNT I 

L"' r_; ',} PC T 1 ?CW 

Al006 
C t-1L p CT I Hospitals 
T~T PCT I l.I 

Schools TOL~L 
Z. I 

o. I 7 I <3 I l 5 
No Priority I 4 t.. 7 I 53.3 I 1 e. s% 

I 7 C. iJ I 28.9 I 
I '3 l. p I 4 2 .1 I 

-1--------I--------I 
? • I 1 l 0 I 1 

Second Priority J lCC.O I o.o I 5. 3% 
r lC.C I o.o I 
I ~ ., I 0.:) I _,. _,/ 

-1~------1------~-1 
3. I ; I 1 I 3 

Third Priority I 6 f.. 7 I 33.3 I l 5. 8% 
I 2(.0 I 11. 1 I 
I 1 C.::; I 5.3 I 

-I--------I--------1 
C :..;LUM ~J 10 9 lS 

TC TA L 5,.c% 4 7 .4% l O C. 0% 

Number of missing observations= 84. 
1cross Tabulation, Question Al006 by Question 15. 



Al007 

TABLE 50 

BARRIER TO IMPLEMENTATION OF ECO'S: LOCAL REGULATIONS1 

(15 
CGGNT I 

t< ~fJ PCT I r. (~/ 
CCL PC.T !Hospitals Schools TC'TAL 
TLT PCT I 1.1 2.I 

O. I 9 I 8 I 17 
No Priority I S 2. 9 I 4 7. l I 8 G. :% 

I ~r.o I 88.9 I 
I 'tl.4 I 42.l I 

-I--------I--------I 
4. I O 1 l I l 

Fourth Priority I c. o I 100 .o I 5 • .?% 
I C.O I 11.1 I 
I C.Q I ~.3 I 

-I--------I--------I 
5. I 1 l O I 1 

Fifth Priority I l CC. 0 I O. 0 I 5. ? % 
I lC.O I C.O I 
I ~.J I O.O I 

-I~------1--------I 
CCL ur, N l O 9 1 S 

HJT A L ~; 2 • f;% 4 7 • 4 % 10 0 • 0 % 

Number of missing observations= 84. 
1cross Tabulation, Question Al007 by Question 15. 

112 



TABLE 51 

BARRIER TO IMPLEMENTATION OF ECO'S: RISK OF NEW TECHNOLOGY 1 

Al008 

CUU~H I 
f C',J PCT I F n: 
Cf L F CT I Hospi ta 1 s Schoo 1 s 1 C' T f\ L 
T~T PCT I 1.I 2.I 

O. I 9 I 7 I lt 
No Priority I 5 f • J I 1+ 3 •. g I 8 4. 2 % 

I S(.0 I 77.8 I 
I 41.4 I 3f.8 I 

-1--------1--------I 
2. I C I 1 I 1 

Second Priority I c.o I 100.0 I 5.3% 
I C.O I 11.l I 
I (.C I 5.3 I 

-1--------I--------I 
4. I C I 1 I 1 

Fourth Priority I c.o I 100.0 1 5. ?% 
I c.c· I 11.1 I 
I C.C I 5.3 I 

-1--------I--------I 
5. I 1 I O ! 1 

Fifth Priority l 1 o C. o I O. O l ~. ?% 

CCL U",; f'.J 

TOTAL 

I l C • 0 I (: • 0 I 
I ~.3 I C.O I 

-1--------I--------I 
1 (; 

52.6% 
9 

4 7.4% 
lS 

l O C. C% 

Number of missing observations= 84. 
1cross Tabulation, Question 1008 by Question 15. 
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TABLE 52 

BARRIER TO IMPLEMENTATION OF ECO'S: NEED SECOND OPINION 
OF RECOMMENDATIONl 

Cl5 
cuurn r 

,· r:, v~ PCT I R Ch 
CC:L PCT I TCJ TAL 
TU r PCT I Hospitals. I School 2. I 

o. I 4 I b I 10 
No Priority I 4 (. C I 6 C. 0 I ~. 2. f: % 

I 4C.O 1 66.7 I 
I 21.1 I 31.6 I 

-I--------I--------1 
1. I 1 I O I 1 

First Priority I 1 CC. 0 I O. 0 I 5. 3 % 
I 1c.o I o.o I 
I 5.3 I 0.0 I 

-I--------I--------1 
?. I ? I O I 2 

Second Priority I 1 CC. C I C. 0 I l C. 5 % 
I ?C.O I C.O I 
I IC. 5 I O.O I 

-1--------1--------1 
3. I 1 I O I 1 

Thi rd Priority I 1 CC. C I O. 0 I 5. 3 % 
I 1c.o I o.o I 
I ~.3 I C.O I 

-I~------I--------I 
4. I t... I 2 I 4 

FourthPriority1 5C.c r sc.o I 21.1% 
I 2c.o I 22.2 I 
I IC.5 I 10.5 I 

-I--------1--------1 
5. I O I 1 I 1 

Fifth Priority I c. C I lOC. 0 I 5. 3% 
I C.O I 11.1 I 
I C.O I 5.3 I 

-I~------I--------1 
CULLrN 10 9 19 

TC T ~ L 5;,. 6 % 4 7. 4% 1 CC. C% 

Number of missing observations= 84. 
1cross Tabulation, Question 1009 by Question 15. 
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TABLE 53 

BARRIER TO IMPLEMENTATION OF ECO'S: EXPENSE OF BORROWING MONEY 1 

Al010 

Cl5 
C C:iJI\JT I 

RU~ PCT I RCW 
CCL PC l I Hos pi ta 1 s Schoo 1 s TC TA L 
TOT PCT I l.I 2.1 

0 I ~ I 5 ! lC 
No Priority • I c I 5 Q I c: 2 % 5 .c _i). ; .60 

I 5C.u I 55.6 I 
I 2 l. 3 I 26. 3 I 

-I--------I--------1 
1. 1 2 I 1 I 3 

First Priority 1 66.7 1 31.3 I 15.8% 
I 2C.O I 11.1 I 
I lC.5 I 5.3 I 

-I--------1--------1 
2. I O I l I l 

Second Priority I c. o I 1 o o • o I 5. "3% 
I C.C I 11.l I 
1 c.c I 5.3 I 

-1--------1--------1 
3. I 1 I 2 I 3 

Thi rd Priority I 3 3. 3 I u 6. 7 I 1 5. R% 
I lC.C I 22.2 l 
I ~.3 I 10.5 I 

-I--------1--------I 
5. I 2 I O I L 

Fifth Priority I lCC.C I o.o I lC.'5% 
I 2C.O I C.O 1 
I lC.5 I O.O I 

-I--------I--------1 
C GL Ur,.', f'i l C 9 1 S 

l OT Al 5 2. ,:) % 4 7. 1+% 10 C. 0% 

Number of missing observations= 84. 

1cross Tabulation, Question AlOlO by Question 15. 
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TABLE 54 

BARRIER TO IMPLEMENTATION OF ECO'S: MANAGEMENT NOT INTERESTED1 

A 1011 

C15 
Cnui'1T I 

r,: C w p C T I F. n; 
CCJL PCT l Hospitals Schools lCTAl 
TJT PCT I l.I 2.I 

0 l 8 I 7 I 15 
No Priority • I : ~. 3 I 46. 7 I 7e. S% 

I AC.O I 77.8 I 
I 42.1 I 36.B I 

-I--------I--------1 
F th p · 4 • t l 1 I l I 2 our rior, YI c;c • .J I so.o I ii.;.:% 

I lC.O I 11.l I 
I :.3 I 5.3 I 

-I--------I--------I 
5. I l I l I 2 

Fifth Priority I r;c. 0 I '50.0 I 1 c. ~% 

C JLUMN 
TOTAL 

I lC.O I 11.1 I 
I ~.3 I 5.3 I 

-I--------I--------I 
10 

5~. 0% 
9 

4 7 .4% 
!S 

1oc.c% 

Number of missing observations= 84. 

1cross Tabulation, Question AlOll by Question 15. 
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TABLE 55 

BARRIER TO IMPLEMENTATION OF ECO'S: LACK OF MANPOWER TO DO WORK 

Cr-W'T I 
F •_; rv P CT I F D"' 

A 1Jl2 
(LL PCT IHospitals Schools TrTAL 
TLT PC1 I I.I 2.1 

o. I 8 I 7 I 15 
No Priority I ~ .3. 3 I 4 6. 7 I 78.q% 

I c C. 0 I 77.9 ' J. 

T 4 ~. 1 I ~6.8 I .l 

-1--------I--------I 
2. I r, I l I l ' . .) 

Second Priority I c.o I l •JO. 0 I ~.3% 
T C • 'J I 11 .1 I "' 
I c.o I 5.3 1 

-I--------I--------I 
"' J. I 0 I l I l 

Third Priority I C ("' 
• V I lDu.O I 5. 3 % 

I c.o I l 1. 1 I 
l c.c I 5.3 I 

-I---~---I--------I 
4. I 2 r 0 1 2 

Fourth Priority I lCC.G I (). 0 I 1 c. ~ % 
I 2(.0 I 0 .'.) I 
I 1 C. 5 I c.c I 

-1--------I--------I 
c CL u,\rn 1 J 9 19 

F'T AL 5 2. 6% It 7 • 4 % lOC. C% 

~umber of missin9 observations= 84. 
1cross Tabulation, Question Al012 by Question 15. 



Q7 

Number 

TABLE 56 

PERCENT OF FOOD SERVICE FACILITIES WITH AN IN-HOUSE PERSON 
RESPONSIBLE FOR ENERGY CONSERVATIONl 

(,: 15 
CLUNT I 

P ci·J f) Cl I ~. [l.,i 

C1..,L PCT I Hospitals Schools TC TAL 
TL T PCT l 1 • I 2. I 

o. I 18 I g I ?7 

No I ll.7 I 33.3 I ? 7. t% 
I 2~.4 I .3 3. 3 I 
I lE. 4 I 9.2 1. 

-1--------1--------I 
1 • I 46 I 18 I 64 

Yes I 7].9 I 2 b .1 I c 5. 3% 
I t: 4. a I hl.7 I 
I 4l.9 I l P,. 4 I 

-1--------1--------1 
4. I 7 I 0 I 7 

Don't Knowl lCC.J I c.o I 7. 1% 
I ~.9 I ('. 0 I 
I 7. 1 I o.o I 

-1~------1--------1 
C r_iL U1/ r~ 71 27 qt 

TOl AL 7?. L..% ?.7.6% IJC.C% 

of missing observations = 5. 
1cross Tabulation, Question 7 by Question 15. 
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TABLE 57 

IN-HOUSE PERSON RESPONSIBLE FOR ENERGY CONSERVATION 1 

(15 

c,:·u r\ r 1 
I 

Q7A 
I Hospitals Schools TCT AL 

r.; 7A 1 
Engineer 

I 1 I 2 I 

2J I 5 I 
I I I 
I--------1--------I 

c . .17µ._z I 3 I 4 I 
Food Service I I I 

Director I-------- 1-------- I 
I~ 7 A 3 I l I 1 I 

Chief Dietitia~ I I 

Q7 Att 

Maintenance 
Staff 
tJ 11~ 5 

Food Service 
Supervisor 
C:.H7 

Other 

C CLU i1 \: 

TLT AL 

I--------1--------I 
I 17 I 8 I 
I I I 
I·-------- I--------- I 
I J I 2 I 
I I I 
!--------- I--------- I 
I 3 I 2 I 
1 I I 
I--------- I-------- I 

46 17 
7 3 .0% 2 7. 0% 

Percents and totals based on respondents. 

63 Valid cases. 1 MissinQ case. 
1cross Tabulation, Question 7A by Question 15. 

34 
54.0% 

7 
11 .1 % 

? 
3.2% 

?5 
39.7% 

2 
.3. 2 % 

63 
100. 0% 

ll9 



TABLE 58 

PERCENT OF PERSONS RESPONSIBLE FOR ENERG.Y coNSERVATlION WHO HAVE 
STARTED AN ENERGY CONSERVATION PROGRAM 

Q7B 

Cl5 
Cl.Ju~,~ T I 

PC~ PCT I R[w 
CCL PCT !Hospitals Schools TOTAL 
TUT PCT 1 1.1 z.I 

o. I ? I 2 I 4 
No I 5 C • C I 5 0 • C I f.. : % 

I ~.5 I 11.1 I 
I ~.2 I 3.2 I 

-i~------I--------1 
1. I 34 I 15 I LtS 

Yes I t,<;.4 I 30.6 I 7g.c% 
I 17.3 I 83.3 I 
I 54.8 I 24.2 I 

-1--------I--------I 
9. I 3 I 1 I <; 

Don't Kno\'J t E. 9 I l l • l I l 4. 5 % 

C uLLJ/,1J 
TC lAL 

I lf.2 I 5.6 I 
I 1~.9 I 1.6 I 

-1--------1--------1 
!+ 4 

71.0% 
18 62 

1UC.C% 

Number of missing observations= 2. 
1Cross Tabulation, Question 78 by Question 15. 
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APPENDIX E 

FACILITIES NOT AUDITED 



TABLE 59 

REASON FOR NOT HAVING AN ENERGY AUDIT CONDUCTED: NO ONE ON THE STAFF 
QUALIFIED TO DO AN ENERGY AUDITl 

311 

Cl5 
CC Ut--, T I 

PC~ PCT I RCW 
(Gl. PCT I Hospitals Schools TC T AL 
TCT PCT I 1.1 2.I 

C. I 41 I 10 I 51 
No Priority I e C • 4 I 1 9 • 6 I (. F:,. c; % 

I 6C,.5 I 66.7 1 
I :~.4 I 13.5 I 

-I--------I--------I 
1. I 12 I 4 I 16 

First Priority I 7 ~. G I 25.0 I 21. 6% 
1 2C.3 I 26.7 I 
I ll.2 I 5.4 I 

-I--------1--------I 
2. I 5 1 1 I l 

Second Priority I t ~. ~ I 16. 7 I e. 1 % 
I E.5 I 6.7 I 
1 f.8 1 1.4 I 

-I--------1--------I 
3. I l I O 1 1 

Thi rd Priority I 1 CC. C I O. 0 I 1. 4 % 
I 1.1 I u.D I 
I 1.4 l 0.0 I 

-1--------I--------I 
CLLUMN 5q 15 74 

TUTAL 7C.. 7% 20. 3% lOC. C% 

Nur,1ber of missing observations = 29. 
1cross Tabulation, Question 811 by Question 15. 
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TABLE 60 

REASON FOR NOT HAVING AN ENERGY AUDIT CONDUCTED: BELIEVE THAT 
FACILITY IS ENERGY EFFICIENTl 

C15 
C CU~,,T I 

F 0(. PCl I p U•,I 

CLL PCT !Hospitals Schools TCTAL 
1Jf PCT I l.I 2.1 

0 I 51 I 15 I 
No Pri oi rty • 1 7 7. 3 1 2 2 • 1 I 

I Fl.4 I lOU.O I 
I 6E.9 I 20.3 I 

-I--------1--------I 
. l I 4 I O I 

First Pr1or1ty 1 1 cc. 0 1 0 .o 1 
I t:.d I O.O I 
I ~.4 I 0.0 I 

-I--------I--------I 
2. I 2 I O I 

Second Priority I l cc. c I o. o I 
I ;.4 I O.O I 
I .2. 7 I J.O I 

-I·~------1--------I 
4. I 1 I O I 

Fourth Priority I 1 CC. 0 I 0. 0 I 
I 1.7 I O.O I 
I 1.4 I c.o I 

- I-------!-·------- I 
b. I 1 I O I 

Sixth Priority I lCC.J I o.o l 

cc L u;-"1 n 
TUTAL 

l 1.7 I o.o I 
I 1. 4 I C.O I 

-I~------I--------I 
15 

20.3% 

f...£: 

f:9.2% 

-~ 
J;. 

2.7% 

1 
1. 4 % 

1 
1.4% 

74 
1cc. C% 

Number of missing observations= 29. 
1cross Tabulation, Question 812 by Question 15. 
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TABLE 61 

REASON FOR NOT HAVING AN ENERGY AUDIT CONDUCTED: TOO EXPENSIVE 
TO HIRE AN ENERGY CONSULTANTl 

G; 1 5 
LL•U'"H I 

f, G ~·: PCT I kCW 
CUL PCT I Hospitals Schools TCTAl 

B13 TCT PCT I 1. I 2. I 

o. I 50 I 14 I 64 
No Priority I 7E. l I 21.9 I f.c. 5% 

I P~.7 I 93.3 I 
I 61.G I 18.9 I 

-I~-~---I--------1 
l. 1 4 I 1 I 5 

First Priority 1 E-C.c I 2c.o I c. E% 
I t.3 I 6.7 l 
I :.4 I 1.4 I 

-1--------1--------I 
2. I 3 I O I 3 

Second Priority I l t C. C I C. 0 I 4. 1 % 
I ~. l I O.O I 
I 4. l I O.O I 

-1--------I--------I 
3. I 1 I O I 1 

Thi rd Priority I 1 CC. C I C. 0 I l. 4 % 
I l. 7 I o.o I 
I 1.4 I O.O I 

-I--------I--------1 
5. I 1 I O I l 

Fifth Priority I 1 CC • 0 I O. 0 I 1. 4 % 
I 1.7 I C.O I 
I 1.4 I O.O I 

-I--------1---~---I 
CLLUMN 5q 15 74 

TCTAL 7S. 7% 20.3% 10 C. C% 

Number qf missinq observations= 29. 
1:ross Tabulation, ~uestion 813 by Question 15. 
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TABLE 62 

REASON FOR NOT HAVING AN ENERGY AUDIT CONDUCTED: NOT FAMILIAR 
WITH AN ENERGY AUDITl 

Cl5 
cou~.T T 

J. 

R J\"1 PCT f~ C \,.; 

CCL PCT l Hospitals Schools TU TAL 
TUT PCT I l • I 2. I 

o. I 39 I .l l I SC 
No Priority I 7f.C I 2?.0 I 6 7. 6 % 

l bl.l l 7 3 .3 I 
I : 2. 7 I 14.9 I 

-I--------I--------I 
l • I 14 I 3 I 17 

First Priority I 8 ~•Lt I l 7 .6 I 23.C% 
I 23.7 l 20.0 I 
I le. g I 4.1 I 

-I--------I--------1 
2. l 2 I l I '3 

Second Priority I t f. 7 I 33.1 I 4. 1 % 
I 3.4 I 6.7 I 
T 2. 7 I 1.4 I J. 

- I-------- I--------- I 
3 • I 4 1 I] I t. 

Third Priority 1 1cr.o I o.o I 5. 4 % 
I t • f; I (). 0 I 
I ~. 4 I J.O I 

- I-·------- I-------- I 
C CLUMN ::; 9 15 74 

TCTAL 7<':. 7% 20.3% 100.0% 

Number of missina observations = 29. 
1cross Tabulation, Question 814 by Question 15. 
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TABLE 63 

REASON FOR NOT HAVING AN ENERGY AUDIT CONDUCTED: DO NOT K~OW 
OF A QUALIFIED PERSON OR FIRM TO CONDUCT AN ENERGY AUDIT 

L1'UtJ T I 
F C ,·J P C T I F CJ.: 
CCL PCT !Hospitals Schools TGTAL 
TLT PCT I l.I 2.I 

O. I 50 I 15 I 6~ 
No Priority I 7 t • g I ?. 3. 1 I £ 7. 8% 

I E4.7 I 100.0 I 
I 67.5 I 20.3 I 

-1--------I--------I 
1. I 2 I O I 2 

First Priority I 1 CC. u I O. 0 I 2. 7% 
I ~. 4 I 0.0 I 
I 2.7 I o.o I 

-I--------1---~---l 
2. I 3 I Q I 3 

Second Priority I 1 G c. o I o .o I 1; .1% 
I ~.l I O.O I 
I 4.1 l 0.0 I 

-I--------I--------I 
~. I 3 I O I 3 

Third Priority I lCC.iJ I o.o I 4. 1% 
I ~.l I O.O I 
1 4.1 I o.o I 

-1~------1--------I 
4. I l I O I 1 

F OU rt h Pr i or i ty I l C C • 0 I O • 1J I 1 • 4 % 
I 1.7 I 0.0 I 
I 1.4 I 0.0 I 

-I--------I--------I 
C G L Uf'·~ r J 5 9 1 5 7 4 

TO T A L 7 <; • 7 % 2 C • 3% l C C • C% 

Number of missing observations= 29. 
1cross Tabulation, Question B15 by Question 15. 
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TABLE 64 

REASON FOR NOT HAVING AN ENERGY AUDIT CONDUCTED: ENERGY COSTS 
ARE A SMALL FRACTION OF TOTAL OPERATING COSTsl 

Cl.5 
ccur-n I 

h () ~ P CT I F OJ 

616 
CLL PCT lHospitals Schools TCTAL 
TCT PCT I l.I 2.I 

o. I 52 I 15 I 67 
No Priority I 71.6 I 22.4 I 9C.t;% 

I 8E.l I 100.0 I 
I 7 C. 3 I 20.3 I 

-1--------1---~---1 
1 • I ~- I 0 I ".l ·-

First Priority I 10(.(J I c.c I 4. 1 % 
I : • 1 I o.o I 
I 4. 1 1 o.o J 

-I--------I--------1 
2. I ., 

I 0 I 3 ..) 

Second Priority I lCC.C I G.O I 4. l % 
I : • 1 I o.o I 
I 4. l I o.o I 

-1--------I---~---I 
4. I l I 0 I 1 

Fourth Priority I lCC.O I 0 • I) I 1. 't % 
l l. 7 I o.o I 
I 1. ~ I o.o I 

-1--------I---------I 
C'.~LUMf~ 5S 15 74 

rem L 7c,. 7% 20. 3 % lOC. C % 

Number of missing observations= 29. 
1cross Tabulation, Question 816 by Question 15. 
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TABLE 65 

REASON FOR NOT HAVING AN ENERGY AUDIT CONDUCTED: FACILITY COULD NOT 
MAKE ENERGY CONSERVATION CHANGES WITHOUT ADVERSELY AFFECTING 

PRODUCTION OR PROFITS1 

B17 

Cl5 
CCU ~n I 

µL~ PCT 1 FCW 
CUL PCT IHospitals Schools TCTAL 
TLT PCT I l.I 2.I 

O. I 54 I 14 I 6E 
No Priority I 7 c,. 1+ I 2 o. 6 I 9 1. s % 

I 91.5 I CJ3.3 I 
J 7?.0 I 18.9 I 

-1--------1--------1 
1. I 2 I O I 2 

First Priority I ICC. 0 I O • 0 I 2 • 7 % 
I ~.4 I O.C I 
1 2.7 I 0.0 ! 

-1--------I--------I 
2. I l I O I I 

Second Priority I l G C. C I O. 0 I 1. 4 % 
l 1. 7 I 0.0 I 
I l. 4 I O.O I 

-I~------I--------1 
3. l 1 I 1 2 

Third Priority I 5(. 0 I 5U.O I 2. 7% 
I 1.7 I t:.7 I 
I 1.4 I 1.4 I 

-1~------1--------r 
1. 1 1 I O I 1 

Seventh Priori tyl l l c. G I c. o 1 1. 4 % 

CCLUMN 
TOT/\ L 

I 1.7 I G.O I 
I 1.4 I 0.0 I 

-I--------I--------1 
15 

20. 3% 
7 " 

!::) C. C% 

Number of missing observations= 29. 
1cross Tabulation, Question 817 by Question 15. 
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TABLE 66 

REASON FOR NOT HAVING AN ENERGY AUDIT CONDUCTED: OTHER 1 

r: l ~ 
CCU~iT I 

FL.ti PCT I FU'v 
CCL PCT !Hospitals Schools TCLU 
TGT PCT I l.I 2.I 

C. I 4£~ I 8 I 5t 
No Priority I H 5. 7 I 14. J I 7 5. 7 % 

I P.l.4 I 53.3 I 
I 64.9 I 10.8 I 

- I--------1----·---- I 
l. I 11 I 7 I 12 

First Priority I f:. 1. 1 I 3 n. Y I 2 4. 3 % 
I lf.6 I 46.7 I 
I 1~.9 I 9.5 I 

-1--------I--------I 
CULUMN 5S 15 74 

TOTAL 7S.7% 20.3% 1oc.c% 

Number of missing observations= 29. 

Note: "Other" includes energy audit planned for the future. 

1cross Tabulation, Question 819 by Question 15. 
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TABLE 67 

AMOUNT OF ANNUAL ENERGY BILL FACILITIES WILLING 
TO SPEND ON AN ENERGY AUDITl 

CCJU~~ T I 
FU./ PCT I PCW 
CCL PCl !Hospitals Schools T[iT.t\L 
TUT PCT I l.I 2.I 

1. I 5 I l I 
None I L;; •. J I 16. 7 I 

I P.6 1 o.3 I 
I t.3 I 1.4 I 

-I--------I---~---1 
2. I 9 I 3 I 

1-5% I i:.C I 25.G I 
I lS.5 1 lH.8 I 
1 l?.2 I 4.1 I 

-I~------I--------I 
3. I 3 I ? I 

6- 10% I t C • 0 I 4 C • 0 I 
I ~.2 I 12.5 I 
I 4.1 I 2.7 I 

-I--------I--------1 
'te I O I 1 I 

More Than I c • 0 1 1 r o • o I 
1 0% I C • 0 I 6 • 3 I 

I C.O I 1.4 I 
-1~------r--------1 

5. I 2 I l I 
Other I l t. • 7 I 3 3 • 3 I 

I ~.4 I 6.3 I 
I 2.7 I 1.4 I 

-I--------1--------1 
a. I J9 I A I 

Don I t Know I F. ~ • o I 1 7 • o I 
I l7.2 I ~o.o I 
I :~.7 I lG.8 I 

-1--------I--------I 
CCLL~N 5f 16 

TCTAL 7F.4% 21.6% 

( 

c. 1 % 

12 
lt.;~% 

(.;. p % 

l 
4 

1. 4 % 

3 
4. 1 % 

47 
t.3.5% 

74 
1cc.c% 

Number of missinq observations= 29. 
1cross Tabulation, Question 82 by Question 15. 

130 



83 

TABLE 68 

ORGANIZATIONS OR PEOPLE REQUESTED BY FOOD SERVICE FACILITY 
FOR ENERGY CONSERVATION ASSISTANCEl 

(15 

lCJr, T 1 
I RS-.~ 
I Hospitals Schools TUT Al 
I 1 I 2 I 

t:31 I 8 I l I 
Government Agencies I I I 
( 1 oca l ~state, federa 1.) ·.--------I-------- I 

H32 l 4 I 3 I 
Utility Company 1 I 1 

I--------1--------I 
G33 I 2 I O I 

Energy Audit Firm I I I 
1--------I--------I 

B 3 't 1 l O I 1t I 
Engineer I 1 I 

I--------I--------1 
33~ l O I 5 I 

University or Co 11 eg~~ -------- ~ --------: 
f~ 1 7 i 13 I O I 

Dont' Know I I I 
I---------1·--- ----- I 

E3P I 4 I 3 I 
Other I r I 

I--------1--------I 
B 39 I 2 3. I 5 I 

Have Not Requested 1 I I 
Assistance from any.-------- I·-------- I 
of These-~ CLUfv'N 55 1 ~ 

TL T A L 7 G • 6% ? l • 4% 

9 
12. 9% 

7 
10. 0% 

2 
?.9% 

14 
20.0% 

5 
7. l % 

13 
13. 6% 

7 
l n. 0% 

28 
1t0. 0% 

70 
100. 0% 

Percents and totals based on respondents. 

70 Valid cases. 33 Missing cases. 
1cross Tabulation, Question 83 by Question 15. 
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34B 

TABLE 69 

TYPES OF ASSISTANCE OFFERED BY OUTSIDE GROUPS 1 

CLUt,i T 

C. 1 5 

I 
I 
I Hospitals 
I l l 

RCJW 
Schools TCTAL 

2 I 

F 1+ Q l I 4 I 1 I 5 
Conservation Information I I I 41. 7 % 

and Pamphlets I--------1-------- I 
J4L2 l 'i I l I t 

Energy Auditing Services I I 1 50. 0% 

1--------I--------I 
J4F3 I 3 I O I ~ 

Conservation Training I 1 1 25. o % 
for Employees 1--------1-------- I 

i.Ab5 1 3 I 1 I 4 
Other I I I 33. 3 % 

1--------I--------I 
C~LU~~ 10 2 12 

TCTAL 83.3% 16. 7% 100.0% 

Percents and totals based on respondents. 

l~ Valid cases. O Missing cases. 
1cross Tabulation, Question 848 by Question 15. 
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TABLE 70 

GROUPS OFFERING ENERGY ASSISTANCE TO FOOD SERVICE FACILITIES1 

Q l 15 
COU:H I 

i"<L\"i PCT I p [y.; 

(LL PCl 1Hospitals Schools TC T ;.\ L 
84A TCT f>CT I 1 • I 2. I 

1 • I ? I 0 I ?. 
Utility Company I lCC.O I o.o I 16. 7 % 

I 2(.U I o.o I 
I lt.7 I o.o I 

-I--------I--------1 
3. I 4 I 0 I 4 

State Government I lCC.O I o.o I ?.3.?% 
Agency I 4(.0 I o.o I 

I 33.3 I o.o I 
-1--------1--------1 

4. I 4 I 0 I 4 
F edera 1 Govern- 10(.0 I o.o I 33.3% 

ment Agency I 4(.0 I o.o I 
I 33.3 I 0.\) I 

-I--------1--------I 
is • I () I ? I 2 

University or I c.c I luC.O I 1 b. 7 % 
College I c.o I lOC.O I 

I c.o I 16.7 I 
-I--------1--------1 

CCL IJ ~~ rJ 10 2 12 
TUTAL 8~.3% 1 6. ?% 100.c% 

lcross Tabulation, Question B4A by Question 15. 



B4 

TABLE 71 

PERCENT OF OUTSIDE GROUPS OFFERING ENERGY ASSISTANCE TO 
FOOD SERVICE FACILITIES 

Cl5 
C CJ U~,1 T I 

r, LJ/~ FCT I 
CCL PCT I Hospitals Schools 
TLT PCT I l • i 2. I 

O. I 26 I 9 I 
No I 7 4 • 3 I 2 ~ • 7 1 

I 44.8 I 60.Q I 
I 2~.6 I 12.3 I 

-1--------I--------I 
1. I lC I 2 I 

Yes I 83.J I 16.7 I 
I 17.2 l 13.3 I 
1 13.7 I 2.7 I 

-1--------I--------I 
<:i. l 22 I 4 l 

Don I t Know1 e L; • h I 1 s. 4 I 
I 37.S I ?.6.7 I 
I 3C.1 l 5.5 I 

-1--------1--------I 
CCLU~N 56 15 

TCiT Al 20.5% 

kLh 
HHAL 

.3 5 
47.<;% 

12 
1 t. 4 % 

2t 
3t"5.t% 

73 
lOL.r.% 

Number of missing observations= 30. 
1cross Tabulation, Question 84 by Question 15. 

134 



34C 

TABLE 72 

PERCENT OF FOOD SERVICE FACILITIES ACCEPTING ASSISTANCE 
FROM OUTSIDE GROUPsl 

(15 
(t;Gi'n I 

~c~ PCT I ~c~ 

CLL PCT !Hospitals Schools 1CTAL 
TOT PCT I 1.1 2.I 

c. l 3 I 0 I 3 

No I 1cc. o I c.o I 25.C% 
I 3C.O T 0.0 I .. 
I 2~.o I o.o I 

-I~------1--------I 
1 • I 7 I 2 I c; 

Yes I 7 7. 3 I 22.2 I 75.(% 
I 7(.0 I lOu.O I 
I ~t.3 I 16.7 I 

-I--------I--------1 
CC. L Utl i-J 10 2 12 

TOTAL e ~. 3% 16.7% 1oc.c% 

1cross Tabulation, Question B4C by Question 15. 
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TABLE 73 

PERCENT OF FOOD SERVICE FACILITIES WHICH ARE MEMBERS OF A 
TRADE OR INDUSTRY ASSOCIATIONT 

(15 
C '~u~:1 I 

F= ~J~J PCT I F n 1 

(;..;L PCT IHospitals Schools lD1Al 
TCT ~CT I 1.1 2.1 

u. I 21 I 11 I 3E 
No I 7 l • l I 2 d • 9 I 4 C • 4 % 

I 4C.3 I 4C.7 I 
I 2E.1 I 11.7 I 

-1-----~-1--------l 
l. I 24 I 12 I 36 

Yes I f_, c. 7 I 3 3 • 3 I 3 e • 3 % 
I 3~.e l 44.4 I 
I i5.5 1 12.3 I 

-I--------1--------I 
9. I 16 I 4 I 2C 

Don I t Know I fH .• o I 2 0 • o l 2 1 • ? % 
I 2~.9 I 14.8 I 
I 17.0 I 4.3 I 

-1--------1--------1 
COLUMN 67 27 94 

TGTAL 71.3% 28.7% 1cc.c% 

Number of missing observations= 9. 
1cross Tabulation, Question 6 by Question 15. 
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TABLE 74 

PERCENT OF FOOD SERVICE FACILITIES WORKING WITH TRADE OR INDUSTRY 
ASSOCIATIONS IN VOLUNTARY ENERGY CONSERVATION EFFORTsl 

Q6A 

01 !:i 
CGUi\lT 1 

FtJ>~ rcr T RC~ 
L.CL PCT !Hospitals Schools TCTAL 
T0T PCT I l.I 2.I 

\-: • I 4 I 6 I 
No I 4C.C I 6C.O I 

l 17.4 I 60.0 I 
I 1;. l I 1B.2 I 

-I--------1--------I 
l • I 13 I 3 I 

Yes I e1.3 I 1 8. 8 I 
I ~l.5 I 30.0 r 
I 3 c; • 4 I 9.1 I 

-I--------1--------I 
(' I 6 I l I '°:J• 

Don't Knowl t:.7 I 1 '1 • 3 I 

C:";LUt-'N 
TCJTAL 

I t. t. I I 10.0 I 
I lt.t'. I 3.0 I 

- I·----·- --- I-------- I 
23 

is.1% 
10 

30.3% 

lC 
3C.3% 

l 6 
48.5% 

7 
21. 2 % 

3~ 
100.c% 

Number of missing observations= 3. 
1cross Tabulation, Question 6A by Question 15. 
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TABLE 75 

VOLUNTARY ENERGY CONSERVATION EFFORTS INITIATED BY FOOD SERVICE 
FACILITIES AND TRADE/INDUSTRY ASSOCIATIONSl 

(15 

CulH,T I 
I P~W 

Q6B IHospitals Schools TOTAL 

:,6 21 
Filing Reports 

I l I 2 I 

I 9 I 2 I 
I I I 
1-------- I-------- I 

QoP.2 I 11 I 3 I 
Attending Meetings I 1 I 

I--------I--------1 
(~ 6[ 3 I ll I 2 I 

Monitoring Energy r 1 I 
Use 1----·----I-------- I 

'26B4 
Don•t Know 

lCLU ~i\ 
TC TA L 

I l I l I 
I I I 
I - ------- I-------- I 

15 
75.0% 

s 
25.0% 

Percents and totals based on respondents. 

20 Valid cases.- 16 Missing cases. 
1cross Tabulation, Question 68 by Question 15. 

11 
55 .o % 

14 
70. 0% 

13 
l.5.0% 

2 
10. 0 % 

20 
100. 0 % 
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TABLE 76 

SOURCES OF INFORMATION FACILITIES USE TO COPE WITH ENERGY PROBLEMS1 

C.: 1 5 

CLU~.T I 
I ~~w 

QB 
I Hospitals Schools TCTAL 
I 1 I 2 I 

0801 25 I 13 I 
Talking with Co- I I I 

Workers 1-------- 1--------1 
Q30? I 13 1 4 I 

Special Energy Re- I I I 
1 ated Committees I-------- I--------- I 

Q~C~ 4 I O 1 
Government Speakersl I I 

1--------1--------l 

Speciaf~~;~rgy ~ 26 ~ 6 i 
Related Meetings I--------!-------- I 

oeos 21 I a I 
Training Sessions I I 1 

I--------1--------I 
QbJ~ I 4 I 8 l 

Mass Media 1 1 I 

1--------I--------I 
:180 l I 16 I 7 I 

Talking with Othersy I I 
Outside Work 1-------- I-------- r 

QE03 I 35 I 13 I 
Industry or Trade 1 I I 

Assoc. Jaur.nals >·------I-------- 1 
,~J 8 0 9 I 3 I 2 I 

Don't Know I I r 
1--------I--------I 

~810 I 2 I 4 I 
Other I I I 

1- ------- I-------- I 
C CL U r-1 N 6 r, 2 1 

r CT /) L 7 l • 8% 2 9 • 0% 

Percents and totals based on respondents. 

93 Valid cases. 10 Missinq cases. 
1cross Tabulation, Question 8 by Question 15. 

38 
40 .9% 

17 
l~.3% 

4 
4. 3% 

32 
34.4% 

29 
Jl.?% 

17 
17. 9% 

21 
24. 7% 

4F: 
51.6% 

10 
10. 8% 

6 
6. 5% 

93 
l .jiJ • 0% 
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