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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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0\~RVIEW 

Energy Conservation in Hospitals: 

Actions To Improve the Impact 

of the 

National Energy Act 

. ' 

The nation's hospitals have responded to the National Energy Conservation 

Policy Act 1 by increasing their efforts to conserve energy. In support of 

this activity, the Lawrence Berkeley Laboratory (LBL) initiated a Hospitals 

Program to identify potential problems that hospitals may face by changing 

traditional practices in this area. From this survey, we have developed four 

fundamental recommendations to assure that energy conservation goals are 

appropriately effected in this sector. 

1. Energy conservation opportunities and related technical knowledge 

must be provided to hospital administrators and staff. 

2. Institutional barriers, particularly fiscal and accounting practices, 
must be removed to alert administrators to energy conservation oppor-

tunities. 

3. Energy-conserving practices must be monitored to determine the most 

effective conservation program for a given hospital. 

4. Energy-related design and operating standards that are unnecessarily 

restrictive must be re-evaluated and changed where appropriate. 

BACKGROUND 

1. Energy Use and Abuse in Hospitals 

In the United States, hospitals account for approximately 12% of 

energy used by institutional and commercial buildings (1.1 x 1015 Btu), 

all 

or an 

annual nationwide outlay of 2.7 billion dollars (at 1978 prices). In part, 

this substantial expenditure reflects hospitals' adherence to federal require

ments which, in past years, have called for a high-quality environment for 

patients and staff without energy conservation as a primary consideration. As 

a result, current operational procedures in hospitals are largely insensitive 
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to opportunities for energy efficiency even when their implementation would 

have no ~dvers~ effect on the health, safety and comfort of patients. 

In the opinion of several engineers familiar with hospital energy use, the 

total potential savings in energy costs could be in the range of 15-30% or 5 x 

10 13 Btu -- about 135 million 1978 dollars, with only 25% of the nation's hos

pitals participating. A series of energy audits, interviews, and a literature 

review undertaken by the LBL Hospitals Program staff indicates that a large 

proportion of potential savings could accrue merely by changing the operation 

and maintenance of existing systems -- in other words, without applying high 

technology or other capital-intensive retrofits. For example, enormous waste 

was found to exist in the energy that hospitals use for HVAC --water heating 

and lighting. Typically, duct temperatures were unnecessarily high, water too 

hot, time clocks non-existent or non-operational, lighting levels extravagant 

or lighting systems non-functional, and ventilation rates excessive. 

Studies conducted at the University of Hinnesota on hospital ventilation 

standards reported that savings of about 1.5 x 1013 Btu (about 35 million 1978 

dollars) could be accrued if ventilation rates were modestly reduced.2 The 

levels recommended were considered to remain consistent with high-quality 

patient care. Rittman Associates, Incorporated, contracted by LBL to assess 

hospital standards" and practices in the use of hot water, reported that a 

potential savings of approximately 1013 Btu, about 25 million 1978 dollars, 

could be achieved by effecting relatively minor changes in current practices. 3 

Both of these studies base energy-savings calculations on the participation of 

25% of the nation's hospitals. 

2. Barriers to Energy Conservation 

Apart from the political and economic factors that have established 

current energy-consumption patterns nationwide, hospitals have their own 

institutional and financial barriers to energy conservation. (It should 

be noted that unlike other sectors of the economy, hospitals have not 

subject to limits on the availability of fuel, a situation which does 

encourage conservation.) 

also 

been 

not 

A major problem is that hospital administration and engineering staffs are 

frequently unaware of significant opportunities for energy conservation and, 

as yet, no training programs have been initiated. Many hospitals do not have 

graduate engineers on, their staff; facilities are often operated by a mainte

nance chief who has little or no background in mechanical engineering. As the 

-2-

~· 

( 

\ 

\. 



incentive to conserve energy increases, however, there will be an increasing 

need for training programs and materials that deal with these issues from the 

perspective of operation and maintenance practices. An example of the effec

tiveness of such programs is the voluntary effort begun by the Greater Phi

ladelphia Area Blue Cross/Blue Shield (BCBS)4 which created interest in its 

training program through a public relations program directed to its member 

hospitals. As a result of these efforts, an overall energy reduction of 

approximately 15% was achieved at the end of a two-year period. 

A second problem is that in most hospitals energy costs are passed on to a 

third party, e.g., Blue Cross/Blue Shield, Health Care Finance Administration 

(HCFA) or a federal or state operator (DOD or a State University hospital for 

example). At the same time, capital expenditures are usually separate items 

that require special authorization. The result is that administrators do not 

see the cost impact of energy waste but do see the initial investment costs of 

conservation retrofits, for example. The importance of this problem cannot be 

overemphasized; it has much to do with both the lack of motivation and the 

difficulty hospital administrators experience in effecting energy conservation 

goals. 

A third area where problems may arise is in the implementation of energy

conserving retrofits. Problems in conceptualization and design of retrofits 

as well as in their installation can occur even when licensed professional 

engineers are involved at every stage. The LBL Schools Program encountered 

numerous such problems, which bear careful review if this situation is not to 

be repeated in hospitals.S It is critical that energy-saving retrofits be mon
itored for on-site performance and cost-effectiveness in any state\7ide conser-

vation program. 

RECOMME~~ED ACTIONS 

With the support of DOE, the LBL Hospitals Program has focussed for the 

past two years on developing energy-efficient design and operating standards 

for hospitals that do not compromise the health, safety and comfort needs of 

the patient population. If they are to be effective, it is important that the 

institutional barriers to adopting broad-scale energy-conservation programs be 

confronted and overcome. To this end, we strongly recommend that alliances be 

formed with such agencies and organizations as the American Hospital Associa

tion (At~), the Hospital Association of New York State (HANYS), the Hospital 

Research and Education Trust (HRET), Blue Cross/Blue Shield (BCBS), Health 

Care Finance Administration (HCFA) and the American Society of Hospital 
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Engineers (ASHE), and that the efforts initiated at LBL and the University of 

Minnesota 2 . be continued. In specific response to the problem areas noted 

above, we suggest the following remedies: 

1. Education and Training 

LBL has completed a bibliography (with abstracts) of instructional manu

als, audits, and related technical material on hospital energy requirements 

and related issues.6 This manual will be distributed to all state energy 

offices, hospital groups, and other interested parties upon request. 

Training programs for hospital staff must meet the standards of ASHE whose 

preferred format consists of three elements: an audiovisual presentation, a 

user's manual, and an instructor's manual. It is important to complete this 

training package with required sections on air handlers, boiler efficiency, 

and control systems. 

\le believe that a symposium dealing with energy management in hospitals 

and designed for hospital decision-makers, jointly sponsored by DOE, HEW, AMA 

and AHA, would encourage administrators to solve energy problems and serve to 

publicize ongoing programs and research. Topics to be covered should include 

the impact of national energy policy on health care delivery; an update on the 

National Energy Conservation Policy Act (NECPA); an in-depth analysis of the 

financial decision-making process relating to energy conservation, investment, 

and modifications in third-party reimbursement policies; hospital ventilation 

standards versus energy conservation goals; and a report on the status of the 

National Cooperative Effort, spearheaded by HRET to encourage energy conserva

tion in hospitals. Proceedings of the symposium should be widely distributed. 

2. Fiscal and Accounting Procedures 

By supporting changes in third-party reimbursement pra~tices, we can 

assure that decision-making related to energy-using systems, including NEA

supported conservation measures, will be appropriately made. 

HCFA, being responsible for approximately 50% of all third-party reim

bursements, wields considerable influence over hospital accounting practices. 

Accordingly, HCFA should be encouraged to give consideration to energy

conservation goals in its procedures. \>le recommend the following act ions: 
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o identify HCFA procedures that are likely to affect hospital reim

bursement or costs related to improving energy efficiency; 

o identify those conditions and assurances that HCFA and others may 

regard as necessary if they are to provide adequate and timely finan

cial and non-financial incentives to hospitals in their energy

savings activities; 

o promote continuing cooperation between RCFA and other 

involved in increasing energy efficiency in hospitals. 

3. Evaluating and Monitoring Conservation Performance 

parties 

For NEA mandates to be effecqve, the performance of NEA-funded audits, 

retrofits, and technical training should be evaluated. Two items are particu

larly needed: 1) independent audits should be performed on a random sampl.e of 

hospitals to verify that the funds for energy audits and technical assistance 

have been \-Tell spent, and a summary report describing the findings should· be 

produced; 2) a coherent plan for monitoring energy savings in hospitals and 

to receive feedback on the value of the training materials should be formu

lated for state use. 

CONCLUSIONS 

The LBL Hospitals Program has supported the University of Minnesota in 

reviewing the literature related to ventilation standards, convening a confer

ence of experts in the field and recommending and circulating for broad review 

a proposal for revisions to existing ventilation standards. LBL is also 

currently managing an in-house effort to evaluate the performance of revised 

ventilation standards by evaluating air quality both before and after the 

retrofitting of hospitals. Future activities will include convening a confer

ence to discuss the acceptance of the composite standards with technically

oriented members of the hospital community. Following the conference, LBL 

will discuss the adoption of the revised standards with representatives of 

HE\-1, ASHRAE, VA, DOD, AHA, Joint Commission on the Accreditation of Hospitals 

(JCAH) and others. 

Under contract to LBL, Bittman Associates studied hospital laundry prac

tices to determine minimal water temperatures required for keeping linens free 

of microbial contamination. The effectiveness of drying and ironing in reduc

ing microbial contamination was also investigated. Further study is necessary 

before a change in laundry standards can be recommended; to this end we have 
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prepared a two-phase scope of work for continuing research. The central theme 

is to develop a standard considering the interaction of time, temperature, 

laundry formula, and handling practices to determine whether there is a signi

ficant opportunity for energy savings. Phase I of such a project will focus 

on developing a program plan for the additional work required to arrive at a 

proposed standard, and a plan to promote its acceptance within the hospital 

community. Phase II would be the performance of this work. 

The federal matching grant program represents a major step toward improv

ing energy-conservation practices in the nation's hospitals. He believe that 

the specific actions related to removing institutional barriers to conserva

tion in hospitals, the formation of alliances with the broad hospital commun

ity (AHA, HRET, ASHE, state hospital associations, Blue Cross/Blue Shield, 

HCFA, and others) and the continuation of LBL's research program, as described 

above, will be highly supportive of NEA directives. 
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