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AROECT AUTHORIZATION

Name of Country: Asia Regional on behalf Name of Project: ASEAN Energy
of the Assoclation o' Southeast Asian Conservation and Manugement
Nations (ASEAN), including Indonesia, Prcject No.: 498-0285
Philippires, Thailand, Malaysia, Singapore

and Brunei. -

1. Pursuant to Section 106 of the Foreign Assistance Act of 1961, as amended,
I hereby authorize the ASEAN Energy Conservation and Management Project on
behalf of the ASEAN countries of Indonesia, Philippines, Thailand, Malaysia,
Singapore and Brunei, involving planned obligations of not to exceed
$5,000,000 in grant funds over a four-year period from the date of
authorization, subject to the availability of funds in accordance with the AID
0YB/Allotment process, to help finance foreigin exchange and local currency
costs for the Project. The planned life of Proiect is through March 31, 1990.

2. The Project will promote cooperation among ASEAN countries and help
improve the conservation and management of energy that is available to them.
Emphases will be on (a) fostering policies that encourage both public and
private sector adoption of energy efficient building design and maintenance
and (b) enhancing human resource development in energy and technology
management. The Project will be implemented through two grants. One will be
to a participating country on behalf of the ASEAN countries. The other will
be a grant to the Asian Institute of Technology for specified training and
information system support.

3. The Grant agreements to implement the Project, which may be negotiated and
executed by the Officer(s) to whom such authority is delegated in accordance
with AID regulations and Delegations of Authority, shall be subject to the
following essential terms apd conditions, together with such other temms and
conditions as A.I.D. may deem appropriate:

(a) Source and Origin of Goods and Services. Goods and Services,

except for ocean shipping, financed by A.I.D. under the Project,
shall have their source and origin in the United States or the ASEAN
countries (Indonesia, Philippines, Thailand, Malaysia, Singapore and
Brunei), except as A.I.D. may otherwise agree in writing. Ocean
shipping financed by AID under the Project shall, except as AID

may otherwise agree in writing, be financed only on flag vessels

of the United States.

Signature

Assistant Administrator
Bureau for Asia

Date
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ASEAN ENERGY III -- ENERGY CONSERVATION AND MANAGEMENT (498-0285)
I. PROJECT SUMMARY AND RECOMMENDATIONS

A. Recommendations. Current economic stringencies in the ASEAN countries
show the need to improve both the efficiency of energy use and the
effectiveness of energy management in the region. The authorization of $5.0
million in grant funds to ASEAN is recommended to further these ends of energy
conservatinn and management. The grant will provide $3.0 million for
activities to increase energy conservation in buildings that will include
Indonesia, the Philippines, Thailand, Malaysia and Singapore; $1.4 million for
training in energy management, including training in energy planning and
renewable energy at the Asian Institute of Technology as well as training in
energy management and coal use in the region and in the United States; and
$600,000 in contingency (12% of grant amount) to be allocated to the above
activities on the basis of a mid-term evaluation and approved annual work
plans.

B. Summary Project Description. The goal of the project is to increase
the efficiency of energy use in the ASEAN region. A subgoal is to improve the
management of energy resources and technologies.

The project's purpose is to foster policies that encourage both public
and private sector adoption of energy efficient building design and
maintenance; and to enhance institutional and human resource development in
the field of energy technology management.

The project is expected to produce the following results after five
years:

(1) Greater coordination among policymakers at both the

regional and national levels, along with a stronger
public policy commitment to energy conservation in
buildings in all five participating countries.

(2) Improved building codes in at least two ASEAN countries.

(3) Increased private sector awareness of technology and
design alternatives for energy conservation in
buildings..

(4) Adoption of microcomputer programs for architects and
engineers to use in designing and evaluating energy
efficiency in buildings.

(5) Expanded capacity in both national and local
authorities for energy planning and management.

(6) Expanded public and private sector capacity in
: coul use technologies.

The project comprises two basic components: (1) energy conservation
in buildings and (2) training in energy management.
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The energy conservation in buildings component extends the work
under ASEAN Energy 1I to the Philippines, Indonesia, Malaysia, and
Thailand. Work plans will be developed in each of thise countries
to assess energy use in buildings; analyze the opportunities for
energy conservation; evaluate the economic, social, and technical
costs/benefits of different options; and develop strategies for
implementation of policies, standards and activities to promote
building conservation investments. Based on the Singapore work, one
of the most promising conservation opportunities is in the use of
efficient integrated window and lighting systems. Research on this
"daylighting" approach will be pursued with Singapore. Another
important area for research is the design of buildings with natural
ventilation. This component also includes regional training in
building energy conservation techniques and economics and activities
to disseminate information to both private and public sector
organizations. x-

The energy management component consists of several activities
that support human resource development in energy management.
Approximately twenty-four ASEAN participants will be trainmed at the
Asian Institute of Technoclogy (AIT) in energy planning/economics and
renewable energy systems. A long-term advisor will be provided to
AIT to teach energy management and AID support for AIT's Renewable
Energy Resource Information Center (RERIC) will be extendad. Closer
cooperation will be fostered between public and private sector
institutions concerned with energy use.

The second component will finance an intensive program of
training in energy planning and management, with a major course in
Malaysia and follow-on specialized training in the U. S. for
selected ASEAN participants. The impact of this training will be
assessed in a regional workshop during the latter stages of the
project.

The project also extends. the support provided under ASEAN
Energy II for training in coal technology. Under this ASEAN
Energy 1II project, the focus of the training is on coal use in
electric power and industrial plants and coke production. Special
training programs will be developed in the U. S. that include both
formal and on-the-job training. This format was highly successful
under ASEAN Energy II and U.S. private companies actively
participated in both the formal course and in sponsoring trainees.
A follow-up workshop in the region will, as in the case of the
energy planning and management training, allow an assessment of the
impact of the training on the transfer of technology anc the
capablllty Fo panage the development of coal resources.

In each ASEAN country, cooperating institutions for the
bu1ld1ngs componvnt have been identified. The structure of these
organizations varies from country to country. In the case of
Singapore and Indonesia, the national buildings division is the
lead, while in the Philippines and Thailand it is the energy
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conservation group within the Ministry of Energy. In Malaysia, the
scientific and industrial research organizaticon will be the
technical coordinator. This projec: component has been discussed at
length with technical representatives and the activities are what
the ASEAN countries have developed themselves. The level cf
interest and enthusiasm for the project is high; all five countries
want to participate actively in both components.

Technical services for the project will be arranged through
three mechanisms. For the buildings component, the PASA arrangement
with Lawrence Berkeley Laboratory (LBL) will be extended. LBL has a
unique capability in buildings energy analysis and will be able to
provide sound overall management based on its excellent, operational
understanding of the ASEAN situation that has been developed over
the past three years. LBL is expected to subcontract a substantial
share of the PASA resources to 8a companies for such activities as
training or architectural design in support of the Gray Amendment
objectives.

A grant agreement will be signed with the AIT for the
training effert in energy planning/economics and renewables and the
related long-term advisor and information system support. Fer the
energy management and coal technology training, it is planned that
the project will avail itself of the AID Office of Energy contract
with the Institute for International Education (1IE) for
Conventional Energy Training. This contract was recently signed
following a competitive selection process and f.rovides for Bureau

and USAID buy-ins. I1IE staff have worked closely with USAIDs in the

ASEAN region on training activities and attended the ASEAN Energy 11
Coal Training effort.

C. Summary Findings. This project flows from the pillars of
AID policy and is supportive of the economic cooperation and
development needs of the ASEAN countries.

Policy Reform. The project will contribute to the
development of the proper energy policy framework by
assessing energy use in the buildings sector and fortwulating
and evaluating options for stimulating private investment in
more energy efficient buildings. The building sector
already consumes as much as 32% of all electricity in the
ASEAN region. With rapid urbanization occurring in the
region, the potential impact of policy reforms that
stimulate appropriate and cost effective public standards,
prlvate practices and 1nvestments is significant.

InstltLtlonal Development. The buildings sector has
generally been neglected in national conservation programs.
AID therefore has the opportunity for long-term impact on
the institutional as well as policy development of the
region in this sector. Institutional development will touch
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both government energy policy and buildings program offices
and universities involved in buildings design and energy -
research. It also seeks to bring private organizations and
fims involved in commercial building
construction/maintenance into the assessment and policy
phases of e project.

Technology Transfer. This project has a strong technical
dimension embodied in the training, research and
assessment/pelicy analysis activities. State-of-ihe-art
technologies for building energy analysis will be
transferred and adapted to conditions in the ASEAN region.
ASEAN professionals will develop an appreciation for the new -
technologies and materials available for efficient lighting,
air conditioning and overall building energy load
management, and building insulation and eonstruction. The
technical quality of curriculum in architectural
universities will be upgraded and the basis for more
efficient buildings designs will be established with
architectural companies. The research work on daylighting
and natural ventilation will go beyond the transfer of
existing technologies to the actual creation of new
knowledge that is vital to improving buildings design in
tropical climates. Training activities in component two
will expose ASEAN technical managers to the latest in
technologies and approaches to using low quality coals and
to the latest in energy planning and management techniques.

Private Sector. Based on the experience in Singapore and
the private sector attendance at the ASEAN Conference in
Singapore, the private sector has both a strong interest and
a crucial role to play in achieving improved building energy
efficiency and more effective overall energy management.
Building codes must be developed in close consultation with
the private sector. The private sector is the supplier of
instruments and materials essential for achieving the
potential of new designs. Government price and tax policies
will have an important impact on the investment decisions of
private building owners and architects and the implications
of different policy options on the private sector must be
fully understood. Training and the transfer of knowledge
from the U.S. must be oriented toward the needs of private
architectural firms as well as government buildings
authorities and energy policy officials. The ultimate
success of the project will depend on acceptance by the
prlvaﬁe sector of the new technologies and on decisions by
bu1l¢ ng owners to accept these new designs.
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D. PID Review Concerns The APAC Review on July 12, 1984,
raised the following Issues.

1. Priority for use of scarce development assistance (DA)
grant funds. Project analyses show pntential foreign
exchange impacts that have important economic implications
for the ASEAN national economies altogether. The project
emphasizes the development of sound national energy policies
and devotes significant resources to both private sector
participation in the development of such policies as well as
the adoption of more energy efficient technologies by the
private sector.

2. Energy Pricing. The project will support analysis of
the structure as well as level of electricity tariffs. Of
particular importance is the iipact of peak load pricing on
the economic incentives for investment in more energy
efficient buildings. Issues of tariff policy will be dealt
with in the training component, while special courses on
tariffs and economic policy will be conducted and
examinations made of pricing, tax, buildings standards and
alternative government policy measures.

3. Project Coordination. Implementation and coordination
arrangements are summarized in Section IB above. Project
design indicates that all five countries are willing to
undertake a concerted effort to develop sound national
buildings energy policies. While the exact level of
resnurce commitment will be defined in annual work plans,
the indication from senior officials is that from 3-5
professionals in each ‘country will be assigned to work full
time on the project. Illustrative work plans have already
been discussed with Indonesia and Malaysia while Singapore
(on an advanced basis) Thailand and the Philippines have
begun working on their plans.

4. Procurement. Project design has given special emphasis
to involvement of minority companies in the program.
Several potentially qualified 8a companies with U.S.
experience in building energy audits and training have been
identified. It is planned that LBL will sub-contract with
one of the firms for specific activities within its
competence, the dollar amount of which may be as much as
$1.0 million. Such an approach is consistent with both
sound technical management and involvement of minority
firms. In this context, direct contract with these
compapies is not recommended since they have neither
previious experience working in developing countries nor the
breadth of technical expertise to manage the overall project
activity.



II. PROJECT BACKGROUND

A. Problem. The ASEAN region is experiencing one2 of the most
rapid rates of economic growth in the developing world.
Industrialization and urbanization processes are creating a growing
demand for energy, particularly oil and electricity. Consumption of
commercial energy has increased at a rate of over 5% in most
countries and electricity growth has been above 10X per anmum.
Despite their economic growth, ASEAN countries face severe economic
stringencies and difficult resource and budgetary constraints.
Energy expenditures and investments constitute a major share of
total national budgetary and investment expenditures -- generally
close to 258 -- and imported oil cccts are a significant drain on
the balance of payments of Thailand and the Philippines, accounting
for about 30X of total export earnings. Energy conservation is
increasingly recognized as a critical element of mational energy
policy, whereby considerable savings can be achieved in the short
and medium term. To reduce dependence on imported oil, countries
are pursuing programs to develop and diversify their domestic energy
supply. The new areas of natural gas, coal, geothermal are being
looked to for a significant contribution to future energy supplies.
Yet the management capabilities needed to successfully develop these
new resources are in short supply.

B. ASEAN-US Cooperation in Energy. Energy has been a major
focus of the ASEAN-US Development Cooperation discussions since the
First Dialogue in 1977. ASEAN has consistently given the energy
sector strong emphasis in requests for new funding. In 1980, an
ASEAN energy expert mission visited important U.S. facilities,
laboratories and private companies. Based on disci:ssions during
this mission, AID provided a $400,000 grant to AIT in Thailand.

This grant, which became known as ASEAN Energy I, supported a
long-term specialist who taught energy economics/planning courses at
AIT, supervised thesis research, consulted for ASEAN governments,
and played 2 central role in the organization and implementation of
a major ASEAN-US seminar in Indonesia on tEnergy Technology. The
grant financed major costs of this seminar and its proceedings and
supported the Renewable Energy Resource Information Center (RERIC)
at AIT, which distributed the proceedings as well as other renewable
energy publications within ASEAN and other Acian countries.

A second project (498-0272) was developed in 1982, after
field discussions by several AID/W staff with all five ASEAN
countries. This project, called ASEAN Energy 1I, is a $1.0 million
project signeff with the Government of Indonesia. It has three

onents: e"rgy conservation in buildings, which is coordinated
;l'coal technology training, coordinated by Indonesia;
and :alte native energy systems for water pumping, coordinated by
i The current PACD is 3/31/85. The ASEAN Energy I project
and the conservation and coal training components of ASEAN Energy II
have been successfully completed. The water pumping component has
been delayed by contracting difficulties, but the contract for US

technical services has now been signed and site work has begun.
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During the Fifth ASEAN-US Dialogue in Manila (December 7-8,
1¢3), ASEAN requested an extension of cocperative activities in
energy conservation in buildings and coal technologies. These
proposals were reviewed at the U.S.-ASEAN energv experts meeting in
October of 1984, along with proposals on energy management and
technology training. This project is based on the comprehensive
work of that expert's meeting, which ceveloped a detailed proposal
for assistance in energy conservation and management, that has been
approved by thg,ASEAN Committee of Science and Technology.

C. Relationship to AID Policy and Strategy. The new AID Energy
Polic, Paper identifies improving the efficiency of energy use as
one of the Agency's three main goals in th= sector. The project
also conforms well with the different means that the Policy Paper
advocates for achieving AID objectives -- namely, policy analysis,
training, research and technology adaptation, and private sector
promotion. Similarly, the project is supportive of the Asia
Strategic Plan's objectives to: (1) develop improved national energy
policies; (2) facilitate technology transfer and strengthen centers
for energy training and research in the region; (3) stimulate
private investment in cost-effective energy technologies; and (4)
deliver assistance on a regional basis when feasible and cost
effective. -

It is complementary to the emerging USAID energy strategy in
the Philippines and the proposed Technology Transfer for Energy
Management project anticipates this ASEAN-level activity supporting
assessment and training in the buildings subsector. This project is
also complementary to other bilateral projects: (1) the Puspiptek
Energy Laboratory project in Indonesia that involves technology
training and research in coal and renewable energy techrologies; (2)
the Energy Planning for Development project in Indoresia, and (3)
the new Science and Technology project proposal in Thailand with its
emphasis on industrial standards, the application of computer
technologies and the strengthening of scientific expertise in
Thailand's technical universities.

D. Other Donor Assistance. Australia is the major foreign
donor for regional energy assistance. The ASEAN-Australia
cooperative program in energy currently includes several planned and
ongoing projects in biomass development, coal processing, and erergy
conservation. This latter component contains proposed activities
which address epergy conservation in buildings. Aspects of these
proposed projects of relevance to ASEAN III project are in the areas
of energy auditing (e.g. Linhoff technique) and building energy
modelling. THe Australians are @lso participating in an Energy
Conservation ip) Buildings Progra; sponsored by CHOGROM (Commonwealth
Head$ of Government Meeting) adninistered out of London, England.
This:program involves training and research in energy management
such as auditing techniques, computer simulation and other
applications.
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- The Australian and US proposals for assistance are seen as
complementary and non-duplicative. The US assistance effort is
already in place and country workplans are being developed. More
importantly, both programs fall under the purview of the ASEAN
Working Group on Non-Conventional Energy Research, which has strong
capability fgr coordinating various donor programs.

France is the only other bilateral donor known to be active
in the region's energy sector through its assistance to Indonesia in
the development of an Energy Conservation Master Plan that includes
buildings. Indonesian officials see no conflict between the
proposed project and the more broad-based French planning
assistance. JIn addition, ESCAP and UNIDO, both United Nations
Organizatlions, are administering regional energy planning programs
based in Thailand.

D. Lessons Learned. Other than the ASEAN Energy II pilot
activity in Singapore, AID has no previous experience with energy
conservation in buildings. There is, however, a growing body of
knowledge from general energy conservation projects that appears
applicable to this project activity. In summary, these projects
have illustrated the importance of: (1) establishing (assisting) a
small core technical group in national governments that understands
the patterns and determinants of energy use in various sectors; (2)
working directly with industries and major energy consumers in
developing appropriate policies and technical solutions for
improving energy efficiency; (3) price and tax policies as
incentives or disincentives to investment in energy conservation
measures, plus a common lack of technical knowledge about investment
possibilities and payback periods.

Concern with energy conservation in developing countries has
lagged hehind that in industrial countries. This situation is
particularly true in the buildings sector. U.S. experience in
dealing with the buildings sector has also shown it to be slow in
responding to energy conservation opportunities. When the U.S.
Department of Energy began to examine the buildings sector following
the Arab 0il Embargo, they found the following: (1) no data existed
on energy use profiles in buildings; (2) the sector is highly
diffuse in character with no large companies that design and produce
buildings on a national scale; (3) that architects and engineers did
not have experience with or know how to design energy-efficient
facilities; (4) that energy analysis calculation techniques were
either non-emistent or primitive and cumbersome.

+Majop advances have ocgcurred in all of these areas over the
pagt 10i years, and the U.S. isinow in a phase of having achieved
clear technical gains in understanding energy phenomena in
buildings. The potential for sharing these advances with developing
countries is now significant. Experience shows the need to develop
detailed energy use profiles for all primary types of buildings.
These profiles provide a base to measure progress against and are

the preliminary data needed to devise energy conservation strategies
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and targets for the redesign of existing buildings and/or the design
of new facilities. Although there are certain similarities between

buildings, each utilizes energy differently than another. The first
step in energy-efficient design or redesign practice is to establish
precisely what the energy problem is and the opportunities are. As

obvious as this step might seem, evidence suggests that it is often

not taken. L

As noted, the buildings sector is diffuse. It is
characterized by a plethora of decision-makers involved in the
building design and construction process, each focusing on
particular interests. The common thread that runs through the
entire process is building codes and standards. Since they offer a
degree of control over design and construction practices in a
country, they also constitute a vehicle for bringing about potential
improvements in energy efficiency. While requirimg time and effort,
an effective way to achieve energy-efficient buildings is through
revisions to the building code standards that govern design and
construction.

Albeit surprising, the architectural and engineering
practitioners of today don't know much about energy phenomena in
buildings. Except for the most recent graduates, the typical design
professional was educated in an era when energy was not only cheap,
but U.S. society was technically geared to increasing its use to
control or modify nature (e.g., higher and higher lighting levels
caused larger and larger cooling loads that were met by using more
sophisticated and energy-intensive equipment and controls). Until
energy-efficient practices are integrated into the mainstream of
buildings design and construction, a nation will not produce energy
efficient facilities on a routine basis. It is critical to
recognize that the diffusion of new technology in the building
sector - including enhanced design, professional capabilities, etc.-
takes anywhere from 10 to 20 years. Unlike the auto industry that
may have a complete fleet turnover every 10 vears, the building
sector takes longer to assimilate new capabilities.

Large advances have been made in developing energy analysis
techniques that are easy for designers to use. While evolving
rapidly, microcomputer programs are already able to simplify and
quickly solve component design problems that previously would have
taken much greater effort. Building energy audit techniques have
progressed as well, and it is now realistic to prepare workshops,
seminars, and college curricula that can be used in this ASEAN III
project. ' ’

Fpr-thé ASEAN countries that are experiencing rapid
urbanization and growth, it is important to install energy-efficient
design practices and capabilities into the mainstream forthwith.
Likewise, macroeconomic and sectoral disincentives to efficient
energy use must be understood and rationalized if improved design
capabilities are to elicit tangible efficiency gains.
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III. PROXCT DESCRIPTION

A. Project Goal and Purpose. The project goal is to
increase the efficiency of energy use in the ASEAN region. Its
subgoal is to improve the management of energy resources and
technologies.

The project purpose is to foster policies that encourage
both public and private sector adoption of energy efficient building
design and maintenance; and to enhance iristitutional and human
resource development in the field of energy and technology
management. -

B. Outputs and End-of-Project-Status. The project is
expected to produce the following results after five years:

(1) Greater coordination among policymakers at both the
regional and national levels, along with a stronger
public policy commitment to energy conservation in
buildings in all five participating countries.

(2) Improved building codes in at least two ASEAN
countries. '

(3) Increased private sector awareness of technology
and design alternatives for energy conservation
in buildings.

(4) Adoption of microcomputer programs for architects
and engineers to use in designing and evaluating
energy efficiency in buildings;

(5) Expanded capacity in both national and local
authorities for energy planning and management.

(6) Expanded public and private sector capacity in
coal use technologies.

C. Project Components. The project is structured in two
major components ~- (1) Energy Conservation in Buildings and (2)
Energy Management Training - that will advance the above results as
described below.

Component 1 -~ Energy Conservation in Buildings

This compgent includes a set
actiyitie§0§2 aining, reseath,
informatijon dijssemination.

of regional and country-specific
assessment and policy analysis and
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Activity 1.1: Training. The project will support regional training
activities to build professional capabilities in buildings energy
analysis and management. Three kinds of training courses are planned.

== Training in Department of Energy Model 2 (DOE-2) Program.
Comprehensive training of ASEAN technical and managerial personnel
in the use of the DOE-2 computer code for building energy analysis.
This extend the application of DOE~2 beyond its successful
demonstration in Singapore under the ASEAN Energy II Project into
the other participating ASEAN countries.

-~ Training in Building Energy Conservations. A course will be
developed that provides technical and managerial personnel a
comprehensive introduction to building energy conservation. The
course will include such topics as building energy audit theory and
methodology, energy performance estimation technigues, heat transfer
and thermodynamics, numerical techniques, computer simulation,
computer software, and energy conservation measures and management
systems.

-- Training in Policy Analysis and Economics. Key energy
managers and policy officials will be trained in short courses on
techniques for analyzing the economics of building energy
conservation and on tariff policy, standards development, building
code preparation and implementation, and other policy 1nstruments
for influencing decisions on building energy consumption.

Activity 1.2: Research. This activity will extend the cooperative

research investigations begun under the ASEAN Energy II project.
Four priority topics for applied research were identlfied at the
Energy Experts Meeting as follows.

-- Daylighting. Technical research will be conducted to
evaluate the energy savings of different daylighting strategies
against a range of building characteristics. The research will
include assessments of the problems entailed in implementing
daylighting approaches, e.g. daylighting availability, glare and its
reduction, external obstruction, occupant behaviour in daylight
conditions and availability and reliability of control systems.
Specific products of the research will include algorithms to enable
architects and engineers to easily estimate the effectiveness of
different daylighting measures/strategies for specific buildings and
to permit thg assessment of compliance of daylighting measures with
enercy standards.

i
' Nagug l Ventilation. ' Natural ventilation is a promising area
for re#eaxcﬁ with substantial energy savings possible if a large
number i0f'buildings in the ASEAN region can be designed without
airconditioning. Indonesian architects are working in this area.
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-- Comfort Index. Technical research will be undertaken to
identify the ranges of psychometric parameters which define the
comfort zone. The research shall consider the nature of work,
climatic conditions, the traditional use of clothing in the region,
etc. Thai energy experts have strong interest in this topic.

-- Building Materials Thermal Characteristics. Techhical
research on the theomal characteristics of building materials will
be supported. This research is aimed at developing design standards
for public, commercial and residential buildings. Such standards
can only be formulated through the knowledge of the thermal
performance of commonly used building materials. It takes into
account ASEAN®s current interests in the design of building
envelopes for the reduction of external heat gains.

Other appropriate topics for applied researchi are expected to be
identified during project implementation. They would be eligible
for project support subject to (i) regional applicability, (ii)
ASEAN interest and commitment and (iii) funds availability.

Activity 1.3 -- Building Energy Assessment and Policy Analysis. The
project will support the technical work necessary to develop sound
policies for energy conservation in buildings in each ASEAN

country. A three phase process is envisaged, with participating
countries proceeding at varying speeds and in different ways.

- Assessment Phase. This work will be divided into three
'elements: :

(i) assess the significance of energy conservation in

buildings relative to other aspects of energy
policy in each country;

(ii) develop a profile of building energy use in each
country by energy end use (lighting, cooling,
ventilation) and by building characteristics
(area, projected construction data, estimates of
non-process energy use in industrial buildings,
cost data, description of typical building
designs, construction practices, use patterns,
etc.); and -

(1ii) develop and/or refine energy audit techniques,
train audit teams, apply micro-compiiter tools to
evaluate energy audits, implement auditing
activities, and gather and analyze audit data.

-- Analysis Phase. This phase includes the following tasks:

(i) evaluate the accuracy and applicability of
available computer codes for analyzing building
energy use;
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(i) analyze conservation opportunities by simulating
energy use in typical buildings, corsidering
different combinations of conservation measures
(i.e. lighting measures, windows cesign,

~ ventilation, insulation, cooling equipment, control
system, thermal storages and using measured hourly
weather data (including direct and diffuse
components of solar radiation); and

(111, analyze the costs and benefits of each conservation
measure, incorporating installation costs,
reduction in peak power demand, energy content of
building materials, and prepare an overall life
cycle cost calculation.

-= Policy Phase: This phase involves two parts:

(1) integration of the information gathered in the
above tasks into an analy51s of specific policy
options (i.e. standards, price policy, tax
incentives) for review by eppropriate policymakers;
and

(11) development of techniques (e.g. handbooks,
microcomputer tools, building codes) to
help implement the policies.

Activity 1.4 -- Information Dissemination and Private Sector. An
essential element of this component is an active effort to
disseminate the technologies and the information developed within
and among countries and especially with the private sector. The
main tasks under this activity include:

-- conduct of seminars and workshops involving government and
the private sector;

-- preparation of technical handbooks and manuals for engineers,
architects and practitioners;

-- publication of reports and a network newsletter;

-~ development of a flexible computer information base on
building energy conservation involving microcomputers in every
country's lead Fechnical office;

- convehi“ of reguiar ASEAN Meetings on Energy Conservation in
Buildings;to, share the major technical and policy conclusions of the
project with ajbroad public audience;

- hoidihg|of project coordination and planning meetings that
will develop annual workplans and review progress in implementation.
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Component II -- Training in Energy Management

The second component of the project is a set of regional
training activities that will strengthen ASEAN institutional and
humar: resource capabilities in energy planning, renewable energy
technologies and coal technologies.

Activity 2.1: Training Program at Asian Institute of Technology.
AIT will be the venue for trainirg of ASEAN personnel in energy
planning and in renewable energy systems. Twenty ASEAN personnel
will attend AIT's three-month graduate certificate program in the
Energy Technology Division. They will take 3-4 courses totalling
9-12 credits with an emphasis on energy planning. Four students
will take a similar certificate program with an emphasis on
renewable energy applications.

«

To strengthen AIT's capacity in energy planning and economics,
AID will provide a long-term technical advisor for two years. This
individual will serve on the faculty in the Energy Technology
Division and teach courses, on an approximately half-time basis, in
energy planning and economics. The advisor will also provide
short-term consulting for USAIDs, ASEAN government agencies and
corporations, and will assist as needed in the planning of the other
energy training activities under this project. As a means of
further developing an improved ASEAN capability in renewable energy
systems management, the project will support AIT's Renewable Energy
Resources Information Center (RERIC). RERIC will continue to
produce monthly bulletins on specific renewable energy subjects and
circulate other information to ASEAN energy decision makers and
researchers. To better reach key individuals and organizations,
RERIC will undertake a systematic survey of ASEAN subscribers.

Activity 2.2: Training in Enérgy Management. This activity has
three parts.

-- The first is a training program for senior mid-level
personnel involved in public and private sector energy management.
The course is planned for Malaysia for an estimated period of 4
weeks. About 30 ASEAN participants and 3-4 US experts will
participate. .

-- The second is a follow-up to the above course for selected
participants and involves specialized training in the U.S. Training
may include enprgy planning methodologies, organizational aspects of
energy managepent, energy information system design and operation,
topics in energy economics,'industrial energy auditing, field audit
training, case studies work, implementation of energy conservation
measures, retrofi*ting, bioenergy conversion, etc.
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-- The third is a regional workshop to review and assess .
progress in energy planning in the region. It is envisaged that the
participants trained under the two above courses will form the
nucleus of energy planning organizations in the region. T.is
workshop will follow the training courses to provide an update of
energy plamning activity and a post-hoc evaluation of the
effectiveness of the training. The session is planned for Malaysia
with lecturers drawn from senior ASEAN personnel and US experts.

Activity 2.3: Training in Coal Technology Management. As a
follow-up to the previous AID-supported coal training effort on the
general topics of coal production, transportation, processing and
use, this activity supports training in the specialized areas of:
(1) coal use in electric power and selected industries and (ii) coke
production for both public and private sector officers.

-- A two-month program in the US is planned covering the areas
of coal preparation (including sampling, analysis, blending and
quality control); coal handling and storage management; combustion
in power plant boilers, cement kilns and other industrial boilers;
boiler system design philosophies and modification; and
environmental control technologies. A formal course will be given
covering 3-4 weeks and 4-5 weeks will be devoted to on-the-job
training and technical visits. About 24 ASEAN technical managers
will participate ir this activity.

-- About 9 ASEAN personnel will receive specialized training in
the issues concerning coke production from low-quality ASEAN coals.
Areas to be covered through individualized placements in U.S.
laboratories and companies include coal preparation, coal upgrading,
coke processing, coke testing, and environmental control technology.

-- As in the energy planning area in Activity 2.2, a seminar on
the above topics will be held in the ASEAN region where experts from
the U.S. and ASCAN will present papers. This meeting will allow an
assessment of the progress made in these areas following the
training activities and provide opportunities to personnel involved
in areas of coal technology who have not participated in any of the
ASEAN-U.S. coal training activities. It is envisaged that 5 experts
from the U.S. and 2 experts from each of the ASEAN countries would
present papers aF the meeting. There would be 5 other participants
from each of thg;ASEAN countries.
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D. Project Financial Plan. Based on the above-described
components and activities, it is expected that funds will be
allocated to the project approximately as follows:

PROJECT FINANCIAL PLAN

Sources of Funds
— (US$000s)
Uses of Funds AID ASEAN TOTAL
Component 1 - Energy Conservation in Bldgs. v
-- Training 920 920
-- Research 755 755
-- Assessment, Analysis, Policy 800 800
-- Information Dissemination 525 525
' Sub-Total - 3,000 ' 3,000
Component 2 - Training in Energy Management
-~ AIT Training 500 500
-- Energy Management Training 400 400
-- Coal Technology Training 500 500
Sub-Total 1,400 1,400
Operational/Support Costs )
-~ Person Years 1,800 1,800
-- Facilities/Local Expenses 300 300
Contingency/Evaluation (12%) 600 600
GRAND TOTAL 5,000 2,100 7,100

Supporting material for these line item estimates is cantained in Annex D.
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IV. PROJXECT ADMINISTRATION

A.  Implementation Schedule. The precise timetable fer project
implementation will be determined in the annual project work plans.
This procedure of work plans was used effectively under ASEAN Energy
II. Plans for each component and each country will be developed
within about three months of the 'signing of the technical contracts
and AIT grant. ASEAN has proposed a project meeting in April 1985
in Singapore, to coincide with their Energy Committee meeting.
Recruitment of the long-term AIT advisor will begin immediately upon
the signing of the grant with AIT as will the process of nominating
and selecting participants for the AIT training effort. Illustrative
first year work plans have been prepared for Indonesia and Singapore
and are included in the Bulk Annexes.

"B. Administrative and Monitoring Arrangements. Jhrough its
structure of technical committees, ASEAN has formally identified the
following national agencies as responsible for the energy
conservation in buildings component:

Singapore: Deputy Director, Development and Building
Control Division, Department of Public Works,
Ministry of National Development.

Malaysia: Director, Standards and Industrial
Institute of Malaysia (SIRIM).

Indonesia: Director of Public Buildings
Ministry of Public Works.

Thailand: Director of National Energy Administration
Ministry of Science, Technology and Energy.

Philippines: Director, Bureau of Energy Utilization
Ministry of Eneryy.

To date, Brunei has not indicated an interest in the project.
Consistent with ASEAN practice, it will be invited to participate in
major meetings and seminars. Coordination and monitoring of the
project activities will be accomplished through several mechanisms.

-- Annual work plans focusing on specific sub-activities
and budgets, will be prepared for AID review.

-- The technic@l coordinators for each country will meet
at least Fw‘Ce a year for planning, coordination and
review;of,p ogress. '

o !
-~ The an*ual ASEAN Conference on Energy Conservation in
“Buildings will prepare a proceedings to summarize
technical accomplishments over the year.
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AID administrative arrangements are determined by the
procurement and contracting actions envisaged under the project.
These are described below.

C. Pfrocurement Plan. It is plamned that the procurement of
sm';ices for this project will be divided into three separate
actioms

1. PASA with the US Department of Energy/Lawrince Berkeley
Laboratory. Technical direction and services for component
one of the project will be acquired under a2 PASA with the
Lawrence Berkeley Laboratory (1.8L) of the Department of
Energy (DOE). This extends the productive and successful
performance of LBL under the ASEAN Energy II. Annex £ shows
Justification for extension of the PASA. As under ASEAN
Energy II, the AID PASA manager will be the«fisia Bureau's
Energy Advisor with field support from the AID/ASEAN Liaison
Officer.

2. A Grant Agreement with AIT. Activity 2.1 will be
conducted through a grant agreement with AIT, the mechanism
that was used under the ASEAN Energy I project. It is
7lanned AID will conclude a direct PSC contract for the
services of the long-term advisor under this grant. The
AID/ASEAN Liaison Officer will perform field management of
this project element with technical support by the Asia
Bureau's Energy Advisor.

3. Amendment to contract with the Institute for
International Education (IIE). The AID Science and
Technology Bureau's Dffice of Energy recently concluded a
new contract with the Institute for International Education
(IIE) for the conduct of the Conventional Energy Training
Program. This program provides masters degree training in
universities, short-temm intermships in U.S. companies and
laboratories, and short-term structured courses in the
fields of oil and gas, coal, electricity, energy
conservation and management. The contract provides for
"buy-ins" by USAIDs and regional bureaus. IIE staff has
worked with the ‘Asia Bureau's Technical Office in the
-development of training programs for Thailand, Philippines
and Indonesia. Moreover, 1IE staff attended the ASEAN Coal
Training, Program at Argonne National Laboratory under the
ASEAN'En rgy II project 'and have a good understanding of the
coal tra lning needs of the region. It is assumed that the
level lof {buy-ins available under the IIE contract will
suffice to accommodate the US training. Here again, the
Asia Bureau Energy Advisor will manage this US-sited element
of the project with field support from the AID/ASEAN Liaison
Officer.



19 -

It is noted that the project will rely extensively on
contractors and intermediaries. This is foreseen in the Asia Region
Strategy Plan. Also required will be collaborative AID management
involving bcth Asia Bureau/Washington and ASEAN Office/Philippines.
The workability of 'such approaches has been at least partially
demonstrated under the ASEA/AID Energy Cooperation Program to date.

D. Evaluation Plan. The system of annual work plans, an annual
Conference on tnergy Conservation in Buildings and seminars to
follow up the major training activities provide built-in mechanisms
for continuous evaluation of project progress. These mechanisms
will be supplemented by a mid-term evaluation at the end of two and
a half years using outside experts. AID/W and/or outside
contractors will also be sent to the annual Conference on Energy
Conservation in Buildings to assess the quality and significance of
the work reported at the meeting. The mic-term evaluation will
focus principally on the degree to which each country has
demonstrated a commitment to developing policies and interventicns
to increase the efficiency of energy use in buildings.

The project is initiated with a 12% contingency. The Allocation of
the contingency will be determined by the mid-term evaluation.




- V. PROXECT ANALYSES

Following are summary statements of analytical findings about
the project. Detailed write-ups are in the Annexes indicated.

R. Technical Analysis. The project has been analyzed in terms
of its fit with ASEAN policies and programs; nature and determinants
of energy use in the building sector; potential for energy savings
in buildings; technical capabilities of ASEAN; technical research
needs and issues; and -energy management and coal technology.
Conclusions of these technical reviews show the project to be saund
and feasible. See Annex F.

B. Economic Analysis. Economic analysis of the project has
considered, in micro terms, the paybacks on investment in warious
conservation measures, including lighting, equipment maintenance and
daylighting. The macro analysis focuses on cost savings available
to ASEAN economies through reduction of energy use in buildings.

The returns to investment in research and training are also
considered. The conclusion of these approaches to the project show
it to be economically appropriate and vital. See Annex G

C. Social/Institutionmal Analysis. Social and institutional
analyses have reviewed: the structure of AEAN country
decision-making on energy conservation; social barriers to energy
conservation in buildings; the regulatory environment and building
codes; perspectives of the private sector and research community;
and manpower development and institutiomal strengthening.
Considerable variance is noted among the ASEAN couniries. The
project design allows for variance (e.g. through the annual workplan
procedure) as well as seeks solutions to "common theme" issues and
constraints in the energy conservation sector. See Annex H. .

D. Environmental Analysis. MNo ernwvironmental assessment is
required, according to AID's revised Environmental Procedures, 22
CFR Part 216.2 (c) (2). This is because the project consists of
analyses, studies, research, training and information transfers.
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VI. MROZCT CONDITIONS, ODWENANTS, AND NEGOTIATING STATUS

The precedirg, proposed Project Authorization contains
recommended conditions to this grant assistance. No special
covenants are envisaged.

The project has been collaboratively developed with the
responsible ASEAN agencies, working groups and committees.
Negotiation of the grant agreements will follow project
authorization. The Government of Indonesia is expected to sign on
behalf of ASEAN. A grant agreement will also be negotiated with the
ALT for specified traininc and information system support.
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WILL FOCUS ON THE RESOURCES VARIOUS MEMBER COUNTRIES
CONTEMPLATE HAVING AVAILABLE FOR PROJECT ACTIVITIES.

4. PROCUREMENT,

AS AN ALL-GRANT ACTIVITY, THIS PROJECT WILL BE EXPECTED
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SLIRAPIRE PAPEP.
POLICIES TO ACHIEVE OOST-EFFECTIVE ENERGY

- REDUCTIONS IN ASEAN BUILDINGS

Analysis of Mdmys tn Singapore and
Application to ASEAN Member Countrias

Mark D. Levine, Richard Curtis,'and Isaac Turiel
Lawrence Berkeley Laboratory
- April, 1984

Introduction

This report presents recommendations on polic}' approaches to
reduce energy use in commercial buildings within the six countries of the
/ssociation of Southeast Nations (ASEAN).® The recommendations are
based on the technical work performed by the Lawrence Berkeley Labora-
tory research team. The research is one of three sub-projects within the

ASEAN energy pro;ect. funded by the U.S. Agency for International Develop-'

ment.**

This report is directed at t.he decisionmakers within, the ASEAN
member countries concerned with guidelines, information disemination,
standards, or other policy approaches t.o reduce energy use in eommer-
cial buxldmgs It is intended to be relevant to the entire building com-
munity, with both the private and public sectors, interested in ways to

achieve energy conservation i in bunldmgs

The quantitative studies on whxch this report is based were per-
formed for a hypothetlcal building i in Singapore. Smgapore was chosen as
the first of the ASEAN members for detailed study because of the. Singa-
pore experience in developing, promulgating, ard .mplementing energy
stan:da 'dsl'in commercial b\.li\:dings. ‘The main body of the analysis,
repoj ti {1 an accompanyi' itecbnical report entitled "Parameteric

ergy{Analysis in Support oT.?mgapore Energy Conservation Standards
for' u; hgs. uses the SmgePore ‘Overall Thermal Transfer Value {CTTV

approa h as the starting poin for a comprehenswe analysis of measu:

*After. the bulk of the study was compleled Srunei was accepted as the sixth

member of ASEAN. [t wa's thus not pospxble to xaelude Brunei in the Arst phase of the
sub-project. )

**The responsxhle Us. AID personnel are Ur. Robert [chord, project manager, U.S,
AID, Washington, D.C. and Wr. Donald Hslv'mc. ASEAN coordinator, U.S. AID, Manila,
Phﬂlppmn _

,7}
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to conserve 'energy in buildings. The technical work was a collaborative
efflort between researchers from LBL and the Singapore Dc'veiopment and
Building Control Division and the National University of Singapore.

Iive cctcd that the aubrprojoct wtll continue and that the second
phase will l'ocus on some or all of the umulnln. ASEAN mombers The pri-
mary objective of this report is overall policy guidance to ASEAN oa meas-
ures and policy approaches to achieve energy conservation objecuves in

' commercial buildings within ASEAN Assuming a continuation of the pro-
ject, the secund phase will providp technical information in support of
those aspects o! this report (and other ideas generated by ASEAN
members) judged valuable to individual ASEAN members.

A conference on the sub-project will be.-held in Singapore on May 29,
30, and 31, 1984. The final day of the confarénci will be a closed session
with ASEAN representatives to decide on'prio;ities for the second phase of

the sub-project. Responses to this report from each of the ASEAN'

members will provide useful guidance for a second phase of this sub-
project. | _ _

The report contains mlormatlon about the energy savings and the
likely economic attractweness of specmc measure: Two limitations to
these statementa need to be recognized: (1) 1’hqy are appropriate for a
hypothetical office building in Singapore and do not apply to every office
building. As such, thé results are applicable to common commercial office
buildings in Singapore. They are appropriate for qualitative guidance
about effects of conservation measures in buildings in other ASEAN coun-
tries. (2) They are based on approximafe estimations of the economics of
the conservation measures. Eveh with a large uncertainty in the econom-
ics, a sorting of measures into three categories--cost-effective; uncertain
(depends on ‘criteria. detailed ‘costs.- particular- designs); not cost-
eﬂective—iisﬂossible. We have uéed these three categories as the basis for

recomm:erld ations

Oﬂn.n*uuon of Paper .

‘ Tbe pnper is orgamzed into l.he following sections: relevance ol’ build-
ing energy conservation in .-\SEAN higk priority.conservation measures
for ASEAN bulldm;s. alternative policy options for reducing energy use in

commercial bmldmgs. analysu ol’ _specific conservaticn measures

N
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(lighting, windows and daylighting, quipment mnntanance. other); con-
clusions and recommendations.

Relevance of Energy Conservation in Commlnhlmlnu to AS!:AN

Energy use in commerclﬂ buildings is a iljnlﬂcant portion of energy
demand within the flve present ASEAN member cpuntriél. To the extent
that expenditures on enerjy for space conditioning, lighting, and other
uses can be reduced without loss of amenity and without compromising
the functions which the energy fulfills, the ASEAN nations will beriefit
economxcally from measures to conserve energy. These benefits will
acerue both to the nations as a whole in the form ql‘ reduced oil imports,
improved balnnce of payments, and lower ccsta in the modern sector as
well as to the individual building owners and occupants

'l'o assess the impacts of energy conservahon in buxldings on the
economies of the ASEAN member countnes. we need to estimate (l) total
energy use of commercial buildings for each country, (2) the cost of the
energy used in the commercial sector, and (3) the potentml for cost-

eflective measures to reduce snergy use,

Table 1 shows the estlmated'energy use of the five ASEAN countries
for the latest year available, an approximate.projection to 1982 to place
all on a common basis, the amount of elgctricity used within commercial
buildings, and th'e total Eost of the electrical energy us.e ih buildings. \la.ny
of the numbers in Table 1 are estimates, but they are lxkely to be within 10

or 15 percent of the actual consumption

The first observation from Table‘l is .that buildings consume; a
significant portion of total electricity in the ASEAN countries. Co'unting
only the electricity for the comﬁzercial'sector. 28 percent of elecfricity in
ASEAN is used in commercial buildings. If one assumes that about 15 per-
cent of industrial electricity use is space conditioning and lighting indus-
trial buil inT. then the estimate of energy use in. ASEAN commercial

building l'eam:s to 32 percqnt of total electricity production. This
varies r'r : thigh of 50 percent of electricity use for bulldmgs in Singa-
pore to F lo of 21 percent of lectncxty use for bulldmgs in Thailand.
These estlmates are shown for ea h of the ASEAN countrles in Table 2.

jin

- All countnes it ASEAN generate almost all of their electricity from
oil. If one assumes (for the sake of simplicity) that the cost of a kilowatt
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Table 1. Energy Use in ASEAN Countrio_l_"b
Quntry | | Energy Use per Tbtdl!ncb-tcw . Blsctricity

Capita (1980) (1980) - "'. in Commarcial
(mmBupr)  (CwhAw)  Buildings (Cuhyr)

Indonesia 6.8 7.000 - 2800
Malaysia 21.4 8,470 2510
Philippines 113 19,400 4770
Singapore 72.6 6,670 : 3330
Thailand 1.7 15,800 1800,

4Sources: Total energy use is derived from “Asian Energy Probiems: An Asian Deveiopment
Bank Survey,” Preeger, 1882. The total use includes only commercially sold fuels. Many ASE-
AN countries use considerable quantities of non-commaercial fuels, 30 comparisons among
the countries should be mede with care. Population data are from "The World Almanac,®
"Nu'pcper Enterprice Associstion, 1984. Total electricity production dats and e.ectricity
use in commercial pui #ml are derived from (1) "Energy Planning for Development in In-
donesia,” Encru/brc gpment international, 1081 and “Renewable Energy Tech:iology and
Services—Prospectsifon a Strong USA/Indonesian Trade Relationship.” Jerome Weingar: and
Associates, 1981; (2) “Jist. Annual Report of the National Electricity Board of the States of
Malaya,®; (3) “Ministry of Energy Report for 1082," Phi'lipines Ministry of Energy; (4) "Enesgy
Conservation in Singapdre.” Lee Ex Tieng, in Energy—the nternstional Journal, 1983; and ()
“Electric Power in Thailand 1881," Thai National Fnergy Admususirauon. ' :

anmci is not included in this and the next two tables because thlcy joined ASEAN 'ate in the
ASEAN energy sub-project. : :
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Table 2\ Electrlcity Use in ASEAN Commercial Buildings

~ Country Elactricity Uss ©  Fercenlageof  Annual Costin
in Commercial || Total Electricity  § Millions (at
‘Buildings (GuAAyr)*  Use'in Nation  $0.10per kwh)

Indonesia 2600,/2700 X 270
Malaysia 2510/3070 38.2 307
Philippines 4770/6170. . 31.8 817
Singapors 3330/3330 . 50.0 333
Thailand 1800/3350 - - B 335
TOTAL, ' 5,000/18,800 Avg: 32.4 1880

*Two “Agyres a preu’red for electricity, use in commercial buildings. i'I"u first

represengs the u. use :2 commerc:al bufdings others than those luoc'ued with

indusuria) equ . This number includgs the poruon of transraission iosses in

eathoft . u sppropristely allogated to the commercial sector. The second

e nut' ing.udqs commercial buildings|lserving the industrial sector. This is

defived by agsuming that 13 percent of indystrial eleciricily use goes for space con-
.dijoning, i ighting, and reiated uses in buiidings. The percentage of touai eiectricity.
us nuluup cn der:ved rom the iatter d!oe'.r!euy use (xncud.ixu industrial build-

iage). . :
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hour of electricity is about $0.10 (V. S currencf) then the total annual

spenditurs for electricity for bubdingl in ASEAN is between $1.5 and $1.9
bijlion. (The bigher eltuntu accounts lor electrieity use in industrial
buudinp.) :

The lmplicntionl of ihcu estimated expenditures for policies to con-
serve energy in buildings are substantial. If, as we luuu.t.laur in this
report, ASEAN countries could reduce energy use in buildings by 15 per-
cent in the near term and as much as 40 percent in the longer.term, then
the total annual reduction in-energy costs for ASEAN would be $280 million
(near term) and $750 millicn (Junger term). The estimated savings do not
ﬁke into consideration the growth of the coinmercial sector.. Electricity
demand has grown rapidly d\iring l.h'e past years among all ASEAN coun-
tries and is expected to continue to grow. Electricity use in buildings hu,
also increased, as the ASEAN economles have spurred construction.

It is worth stressing that these reductions in energy costs (8280 to
$750 million) Il'.l annual savings. Because such a- large percentage of
ele'ctricity is generated from oil, a large portion of the savings will go to
reducing imports (with the exception of lhdonesia). thus héving an impact
on balance of payments. Table 3 compares the near term savings in oil

"costs to the ASEAN countries that import oil (Philippines, Singapore, and
Thailand) ;rith total deficits in trade balance. (A price of imported oil of
$31 per barrel is used for the caldul'atiqn.) It is evident from this table
that the 15 percent near-term redubtion of energy use by commercial
buildings can contribute to a reduction in balance of payments deflcits
among the three oil importing ASEAN countries.

Thus, a basic conclusion is that energy conservation in ASEAN build-

ings can make significant contributions to the ASEAN economies.

High Priority Conservation Measures ‘

To gain ard overview of the potential for reducmg energy use m com- '
mercial bulldl g3 in ASEAN, it is useful to understand how energy is
currently uged: This permits the asslgnment. of priorities for revisions t.o_
the energy rtandards

A hypothetlcal commercial office building was simulated using the
DOE-2 computer code. Typical building operating profiles and hourly
weather data for Singapore were used in the simulation. Thus, the resuits
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Table 3. Commercial Building Bnergi Use, Trade Baiance, and
Oil Imports in the Three ASEAN Countries Oil Importing Countries®

Country  Costof Ol Imports L &ldncc of - Costs/
' for Bactricity for -~ Trade Deficit  Trade-
Gommarcial Rildings® ~ ($millions)  Deflcit

($millions)
Phiiippines 340 2800 0.121
Singapore 180 7400 . 0.02¢
Thailsnd’ 185 2000 - 0.084

*Importad oll is assumcd 10 cost $31/barrel. The source of the balance of trade
deficits {3 “The World Handbook,” 1984. The balance of trade deficit data are for
1981. ’ .
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are directly dppUcnble to Singapors. However, because the weather in
most ASEAN cities is hot and humid most of the year, the results give a
qualitative teeling for’ the sources of commcrcul buildlng cncrgy use
throughoutASEAN R

The total energy use of the hypothoucd omce Bulldlng was estimated
to be 540 kBtu (158 kWh) per square meter pcr year. 53 percent of the

-energy is used for air conditioning (cooling and air movcment) 38 per-
cent of the ener.y is tor lighting. The remalnder is for milcellaneoua

equipment. '

The lu'gut sources of the cooling loads are solar radiation through
windows (28 percent), lights (22 percent), and ventilation (16 percent) :
Occupants contnbute 13 percent of the cooling loads. Walls contributo

only 10 percent and glass ccnductance. 5 percent.

It is useful to look at individual components to understand their con-
tribution to total building energy use. The most important is lighting. As
noted the electricity to operate lights is 38 percent of total cnergy use.
However. lights contribute to the cooling load as well. When this contnbu-
tion is accounted lor. lights consume 51 percent of the total energy use of
the office building.*

Windows are also an important component. 'l'hrough their xmpact on
.cooling loads, they contribute about 13 percent to the total energy use of
the building (for a hypothetical building conforming to OTTV require-.
ments). Of equal or greater'importanch. they have the potential to reduce
the amount of artificial lighting required by the building. Thus, wind.ows
have a considerably greater potential tor reducing energy use than tbelr

13 percent contribution to total energy use suggests.

Of the remaining 36 percent of the energy use of a hypothetical build-
ing. the contrihutions come from miscellaneous equipment (9 percent),
ventilation (8 rcent), occupants (7 percent), and walls (5 percent).

Bacqu-e | the variability of;miscellaneous equipment, energy sav-
ings for: equipment have not been analyzed. Ventilation levels are
presently sevt in most codes. The issue of maintaining proper ventilation

*The assumption is made that the ll;hung power is 20 watts/square meter. If the actual
lighting power is 16 watts/square meter, the total contribution of lighting to energy use (in-
cluding its eflect on cooling) is ro‘ucod to 43 percent of the total.
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levels (noi too low for health reasons; not too high for energy reasons) is
treated as a maintenance problem, discussed below. Loads due to people
are not subject to control. Walls contribute little to total building eniergy
use. Becausq the tomperatur_i is  above interior comfort conditions day

and night for almost the entire year, cooling of the building at night yields -

little reduction in energy use in Singapore. The potential for designing
buildings to take advantage of night cooling in other parts of ASEAN needs
_ tobe erplorod.

| Equipment energ); efficiency is a final important énergy saving meas-

ure. Present practice for new buildings in Singapcore appears to be good
(based on discussions with Singapore profesnonals) We have no data as _

yet on building practxce in the other ASEAN countries. Eqmpment in most
'exist.mg buildings,' however, is not adequately maintained: the major con-
cern of building managers is in the comlort of the occupants. Ventilation
rates‘ are often higher than necessary. .Cooling equipmenrt, fans, and
pumps are permitted to degrade in eﬂiciency.so long as coinfod condi-
tions can be met. Considerable energy savings are likely‘it policiéﬁ' relat-
ing to the maintenance of equiprhont are idbpted and carried 6qt;__Poli-
cies to establish good maintenance practlcéé in buildings have beeh given

little attention; they deserve much more.

This brief discussion suggests that the following three areas deserve
priority attention in considering commercial building energy conserva-
tion policies in ASEAN: lighting, windows (éspecially to encourage the use
of daylight), and equipment: maintenance. The analysis completed for
Singapore suggests a 15 to 20 pﬁrcent reduction in energy use is cost-

efective and possible in the near term and a reduction of up to 40 percent

may be possible in the longer term, considering measures aflecting light-

ing, windows, and equipment maintenance. We anticipate';hat-simi!ar
magnitudes of savings can occur throughout ASEAN, although the specific

measures T g'be cost-effectiveness is likely to vary with location.

In sho pe economic potentxal of energy conservahon in commer-
cial bunJﬁxngs hroughout ASEAN is substantxal
P
Alternative Policy Approaches
There are numérous approaches to realizing the poténtial_for cost-

effective conservation in ASEAN commercial buildings. It is premature at

N
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tbis point i the study to provide recommendations regarding the most

desirable approaches. However, a description of the alternatives does give

o sense of the options available.

The eh&lcu range from purely lnformeuonnl to mandatory standards
with enforcement. For many countries, it is useful to approach conserva-
tion pollcln in an evolutionary manner, begmmng with information and
developing over time a set of requirements that can be followed and are
accepted without a great deal of diglcul;y.ﬁ 'l‘hue. we describe the policies
in different steps, recognizing that different nations have designers and
builders who are at different stages of awareness and implementation of

encrgy conservation in buildings. We slso recoggi'ze that political and’

economic considerations will nlay an important role in determinlng which
steps might be omitted, what emphasis to give to different policies, and
how far it is reasonable to pursue energy conservation poullcles for com-
mercial buildings. . '

Sep 1: Modest Infomaﬁen Campaign .

This involves making eridely available to the buiiding community
information about the most effective (and presumably most cost-
effective) ways of achieving energy conservatﬁon in new and existing com-
mercial buildings. '

For most of ASEAN, this step would involve high quality information

packages that would focus on the three most important areas for reducing '

energy use: hghtmg windows and daylxghtmg, and building equipment
maintenance. Different packages are needed for new and for existing
buildings. ' T _.'

This phase of the program is likely to be accompamed by a govern-
ment program exhorting the bmldxng community to adopt energy conser-

vation practices.

Sep 2:

The if:
and reqq

‘ l’orm of thkmg measures that will ensure that most government-owned

ernment Buidings Program

ment can set an example by retrofitting existing buildings
‘new buildings to be energy conserving. This can take the

bulldmgs are energy efficient or by choosing a select number of buildings

that are made to be very energy efficient.
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lt may seem obvious to note that government actions should
emphasize the measures that are most cost-effective in saving energy.
Unfoﬂunetely. there have been many cases of “showcase” energy conser-
vation buildings that performed poorly. Often this occurs because the

ettempt lJ made to design and build the molt. advanced (and often

untested) energy conserving feet.uree into the building. Also, lack of
knowledge of the conservation ‘measures most likely to lucceed in
different climates and among different building types is iidespreed. The

' importance of energj -conservation Is a recent recognition among the

building community. The technical knowledge to design’' and build
effective energy conservation measures in commerciel ouildinge is not
widespread, even am.ong pro!essxonals who are expected to be familiar
with the subject ’ ‘

Thus, in initia'ting a program to achieve conservation in government
buildings, the ASEAN countries are advised to be highly crlticel of the

approaches that are recommended to reduce energy use

Step 3: Dcvelopment a] Tbols to E‘ualuate Conservahon I.lemru .

The uncertainty about the eﬂectweqess of energy conservation meas-

ures in different climates and building types gives'rise to the need for

~evaluation tools. Such tools mey be deveioped as part of step J, so that
energy savmgs in commerclel buildings.

There have often been mlsunderstandmgs about the use of different
types of computer codes for estimating the energy use of commercial
‘buildings (in order to assess energy savings of diferent meesures) There
are highly sophisticated computer programs such as DOE-2, BLAST, and
NBSLD. These programs are valuable for researchers. They are also
powerful tools for government use in pzrforming calculations that guice
government policy. HEowever, they are much too complex for use by prec-
titioners wh are sesking guidance about impacts of oonservatlon meas-
vurcs (jxc P lor very experxenced users who need a complex, accurate

agsepsing conservation measures in lerge buildings).
l b
f A tool is needed for practitioners that is reasonably accurate but

tool fo

reletwely simple to use. It is not reasoneble-nor is it cost'-ﬂectwe in
f
most mstences--to ,expect or encourege practitioners to use DOE-2 or

similar programs to assess building desxgns for most buildings.
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Thers ‘ars several relatively simple computer codes (running of
microcomputers) available in the United States for evaluating commer-
cial bullding 'incrgy use. These' codes have not yet been thorohgmy
tested, but ts iting is taking place. These tooll nccd to be tested in ASEAN
climates qlimt more complex computer tools bctore they should be
~ made available within ASEAN. The choice of using an existing microcom-
puter codo ‘or constructing « new or niddiﬂod code depends in part on the
- policies odopt.cd by the ASEAN countries. If a country is interes-cd in
dovelopm; ulauvely simple procoduru for implementing conurvntlon
measures and if analysis shows that relatively ‘simple calculations can

accurately uusi impacts of these measures, then it may be most

effective to devclop a new microcomputer code for use by practitioners.
We believe. for example. that a relatively simple computer code can be
written for a revu_ed Overall Thermal Transfer Value (OTTV) standard for
Singapore. Such a microcomputer program could Se fit precisely with the
OTTV standard and still give accurate results at_iout energy use.

Ssp 4: Energy Labels

A system that is gaining favorable attention in several countries (not- .

ably France and the United States) involves iabeling buildings to indicate
their expected energy performance. The building labels would provide
sufficiant information that the owner, occupauts, and prospective pur-
chasers could readily determine it the building in energy conse.ving,
average, or the building equivalent 6! 'a "gas guzzler.” Such labels are
presently used for automobiles and most major household applianceﬁ_ in
the United States. ’

The advantage of a labeling system is that .i‘t can' be adopted without
placing mandatory requirements on building designs.. Labels can serve'tu
an educational instrument in several ways. First, the buildirig designer is
required to evaluate the building design to determine its enérgy consgr\ia-
tion ratinig. Th¢ process of evaluating the building, if done correctly, will
educate desjgrigrs about the measures that can most effectively reduce
enengy l.xl IS ond, the existence.of a label can serve the purpose of
makmg tle te Antl and prespective bulldmg purchaser aware of the anti-
clpated energy performance of the bulldmg Some designers may use the
| -labeg as a marketing tool: a low energy use building may command a
higher price in the Tnarket than one. with a less favorable energy rating
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and an architect who produces buildings with favorable ratings may use

this in seeking clients. o

Labels can also bé combined with voluntary or mandatory standards
(-’.. steps 5 and 8) to provide incentives for builders and designers to go
beyond standards. An “average” rating may correspond ge the standard;
thus, buildings with anticipated energy use significantly below the stan-
dards would be identifled througli its label, The label could be combined
with a government incentive program If the government deemed it desxr-
able to encourage more energy eMcient buildings.

Itis also reasonable to use labels as a means of gradually introducing
standards. The technical development of labels requires the same
research and analysis as standurde (A simple mi"crocomputer code for
analyzing the energy use of buildings is needed to support labels or stan-
dards.) The labelmg approach can be a pretest of standards, indicating
which measures a.re understandable and easily adopted by the building
community. . '

It is worth repeating that the same effort to develop standards is
needed to promulgate building labels. Thus, none of the ASEAN countries
are presently in a position to implement a commercial building labeling
program. o |

Sep 5: Component Nandards

Many countries throughout the world have adopted the componeht
standards put forward by the American Society of Heating, Refrigeration,
and Air Conditi.oning Engineers (ASHRAE) for various building components
(eg., lighting, wall insulation, heeting and cooling equipment). These sfar;-
dards may be optional, mandatory (but without enforcement), or manda-
tory (with enforcement).

ASHRAE is unquestxonably a trustwortby source of information and
guldance ebot.nt measures to use to achieve energy conservation in build-
ings. How ver, ASERAE standards have been established for the most
common cii tes in the Umted‘St‘atqs The research and enalysls the
underh s l’.Lex HRAE standards in almost all cases have been performed
tor: moderate cllmates As a result, consnderable care must be taken in the
apphcation of the ASHRAE standards to countries in ASEAN. As an exam-
ple, elements of ASHRAE were used in part as a basis for the Singapore
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oTTV lhndu'd. Research conducted during this projoct has shown that (1)
simplifications can be made to the ASHRAE tormulauon because of the
Singapore elimntc and (2) these simplifications a-e likely to be consider-
ably more uc?unte than the more complex formulatlon bassd on ASHRAE.

Thus, It component standards are sgelected tor ASEAN countries,
_research. is nesded to devslop information that applies to the individual
countriss. The fruits of this research are l!kcly'to be a code that is much
easier to implemant--as well as more ac':cunte-,-than l.llinl. ASHRAE codes
directly would achieve. . o - '

Sep 8: Implemantction of Handatory aandards _

The approaches to energy conservation standards include (1)
prescriptive -component standards, (2)- component performance atan-
dards (which allow tradeofts among some of the components of a building),
“and (3) whole building performance standards. We do not discuss the
prescriptive standards, as such st.ah_dards based on ASHRAE procedures

are discussed in the previous section (step 5).

The Singapore OTTV is an example of component pértormant_:e stan-

dards. The OTTV consists of an.overall requirement affecting envelope
conductivity, window cohductivity. and radiative gain through windows. As
implemented, the Singapore ita_ndard allows tradeoffs among these three
contributors to energy use of a building, so long as the overall OTTV is no
greater than 45 watts/square meter. Singapore' separately limits the

ligbting' power (to 20 watts/square meter for commercial office buildings)

and also prescribes ventilation standards for all commercial buildings.

A limitation of the Singapore approach is that tradeoffs are permitted
only among the building envelope and windows. If a building has a very
efficient lighting system or uses methods to take advantage of natural
lighting to replace artifical lighting or has a very e'mcien.t cooling sysier_n.
no added credit is given toward meeting OTTV. The effect is to reduce the
incentive to rlducmg energy use for certain building components. ‘l'he
limited numbir of tradeoffs may also cause the choice of sets of energy
conservation measures that are less cost-eflective than choices that

might be made under performance standards.

These comments are a theoretical. argument Against either a
préscrlptlve approach to energy standards or a- componént performance

W



ANNEX B
Page 15 of 24

-15-

_approach that does pot allow tradeocns among the most important conser-

vation measures. The theoretical nature of the u'gumcnt. nesds to be
‘recognized. In pracucc. no country in the world has yet ndoptod a perfor-
‘mance approach to the uttlng of eneru standards for buildings. The.
Unitod States 'onrnmcnt attempted to donlop and lmplcmcnt a porfor-
mance standard (the Building Bnor'y Performance Standardl or BEPS).
Hovever, BEPS was not npprove.d by the U.S. Congren. in large measure
because. of. its perecived complexity Some state governments in the
United States (notably California) have adapted stnndards that allow a
performance approach to be used mstead of the standard’ prescnphve
spproach. It is notable that the performance approach is vxrtually never
-used in these states, presumably because meetlng prescnphve standards
'll fnuch easier for bunlding designers.

Thus, the choice of methods for the implementation of energy cén- '
servation l;tandards in ASEAN (if 'some member countries choose to adopt
standards) Is not a simple one. The work acé'omblished to date—involving
connicQQrable quantitative assessment of energy conservation measures in
an office building in Sihdapore--ﬁrovides ‘new/ insight into policy .
approaches, beyond the ducuulon above. The ﬂndmgs of the analysis sug-

- gest that it may be’ possible to develop relatlvely slmple but accurate
equations that will allow (1) a performance approach not :uﬂerin; from
the complexity of previous efforts to permit tradeoffs among all major
conservation measures and- (2) a microcomputer code that will facilitate
the implementation of such an approach It should be noted that this
approach is likely to work in Smgapore. where one does not need to be
concerned about heating and where the climate is not variable. Whet.l;er a
simplified but accurate performénc.e approach is possible in other ASEAN -
climates rcquu'es considerable addmonal research.

Specific larlures to Reduce Commercta.l Bmldlng Energy Uae in ASEAN ‘
‘Leuonl tro;n the Singapore Analysis

‘We su Amarize here the mo;t.importaﬁt' findings of the analysis of
measures to reduce energy use in commercial buildings in Singapore. The
quantitative results will not hold for other ASEAN countries, But because
of the hot, humid climates throughout all of ASEAN most of the qQualitative
results will apply throughout the region. .
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1. The Dastrability of Reducing Lighting Levals
The present lighting standards in Singapors are 20 watts per square
meter of floor space for commercial bulldings. For a typical office
‘configuration using standard lamps and ballasts, this lighting powsr may

be expected to yield about 500 lux. A lighting level of 20 watts per square .

meter is liksly to be typical of much of the commercial building stock in
‘lt is desirable to reduce the lighting power to 1S5 or 16 watts per
square meter for most commercial buildings (excluding retail stores and
some other bullding types). This lighting power can be achieved In all new
buildings and also in the replacement of lighting systeris in existing
buildings. * S |
~ This meuur'e will reduce energy uu‘i.n buildings in Singapore by 10X
to 12.5%, depending on which of the levels is set. About 75% of the energy
savings will be in electricity for lighting; the remainder will be a reduction
of chiller and fan energy use. Comparable reductions in energy use can be

expected in the other ASEAN countries through the reduction of lighting

power.

tion in lighting levels, with no complex lighiing strategies, and with easily
bbt_ained lighting equipmeﬁt. It is not necessary ;6 use 'solid state ballasts
to achieve 18 wa:t.t.s per square meter and 500 lux illumination. '

Achieving 15 watts per square iﬁqter .will require energy ‘efficient
lighting systems plus one of the foilowing measures: (1) introduction of
some task lighting, (2) limited lighting control systems, (3)'redhctlo'n in
lighting levels (by about 6% or ‘o about 470 lux), or (4)jthe use of soiid
state ballasts. ' | e

. Achieving this level of lighting power is likely to be cost-effective in

most of ASEAN. | '

2. Daylighting®

The single most effective strategy fof.,r'cducing energy use in

*Daylighting involves the use of natural ‘ight through windows and skylights to
reduce the demand for artificial light. The results discussed in the text are based on
the use of photosensors to measure the lighting levels, a control system that adjusts
the artificial lighting levels within the perimeter zone. and internal shades to reduce
glare problems. More sbphisticeted or complex systems (eg.. light shelves, variable
shading devices) have the potential for either increasing energy savings somewhat

At present, 18 watts per square meter can be achieved with no red.uc-A

©
e



ANNEYX: B
Page 17. of 24

commercial buildings in Singapore is the use of daylighting to replace
srtificial lights. While we have not done an analysis of daylighting in other
ASEAN -countries, this. strategy holds'promiui in these count.riu'u well.
However, effective daylighting dopend: on many. factors that are certain
to vary througbout ASEAN, Of partleular lmportanee is the fraction of

_ diffuse to direct radiation. Thus, the results obtained ina Smgapore cll- ,

mate cannot be extrapolated to other ASBAN climates.

For a hiypothetical office building in Smgnpore. the use of daylighting
(lnthout more efficient lighting systems) typlcally resulted ina ‘reduction
-of energy use by 20 percent or more. Combmlng daylighting strategles
with energy efficient lighting reduces energy use by 30 percent or more.
(1t clearly makes sense to uge ‘efficient lxgbtmg systems and daylighting in

v

combination.) | K

The ruductioﬁ in cnergy: use is critically dependent on the amount of
perimeter zone (unobstructed space generally.within 15 teet; of V{indoiv;)
within the building. ‘l'ﬂe‘\rkferencé building chosen for analysis has a large
area of unobstructed perimeter zone. For a new building that iy designed
to take advantage of daylighting savings, these estimates are realutxe
For existing buildings or for new buildings not qesxgned,mth daylighting in
mind, the expected energy savings are reduced (in direct proportion to

the reduction in percentage of perimeter area in the buildlpg).

We have studied the effects of a number of variables on energy use in
a daylighted building: (1) window to wall ratib.'(2) shading coefficient (or
visible light transmittance), (3) external shading of the building, (4) light-
ing power density, (5) step control versus continuous diﬁxming; and (8)
alternative strategies to reduce glare (automatic control of intfei'nal
shades or blinds versus imperfect operation of blinds by occupants). The

following general conclusions relate to energy conservation in Smgapore
bmldm.s :

*¢ The eﬂegts of window to wall ratio and shading coefflcient (or visible
1 . . .

light trdfnsmittance) on the performance of daylighting s'ystems‘arc

relatively easy to calculate. The product of the two variables is the

or {more likely) impraym the quality of light within the interior space.
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traction of incident light that passes through v-lndovn..

Bverythlng els;- hel.d c_omtanL .dayilghtachl _bhildings _;vith extérnal‘
lhnding use leis' gﬁar;y gl‘un those without sh;ding. .("I'ha extafnal )
shading causes an l.ncruﬁ ln.'nrtlﬂcla'l lighting .i"equl'r.omantl: this ls‘
more than offset by .reciL;ction in cooling ioad&)

External shades have the a_dditionql'b.eneﬂt in daylighted buildings of
'reducing.t.he‘ ‘slen.sit.ivity of energy use t-o window to wall ratio.a}?‘a

shading coefMcient, so that the building designer has considerable

' ‘ﬁexibﬂlity in the design of the exterior envelope' and window system.

So long as the window to wall ratio and ahadinj coefficients are not

. too biah. daylighted buildings without éxte'rnal shades petform well

and reductions in energy use are st{bstaniigl. .

The effects of lighting power, lightir":g levels, .a:;d the émca‘cy _of the
lighting sys.t.em on the ehergy savings of daylighting can be esf.imated'
relativeiy easily. i'l'hus. uie kgy lighting variables can be t.ak.en into

consideration in developing a simple calculational procedure for v

|

: .est,imat.inlﬁ efects of daylighting on building energy use.

A major concern abdut daylighting systems has been the issue of con-

trol of glare. The analysis of the glhrc iaroblem indicated that glare is

/’

not likely to be a major issue in Singapore. Because of the high -
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frackion of diffuse radiation, the Singepore environment is conducive
te deleght.ing. We do not know how serious glare problems are likely

to be in other ASEAN countries, when dayhghtlng is employed as an

energy conservation measure. .

In those ASEAN eountries where dayliébting is an eﬂectife energy
conservatiun m.as e, it is lilcely also Le to k.igk:l}' cost-eflective. Ffor a
building with a high perimeter ag'ea-in Singapore, we calculate a pa}beck
of less than three yea}s, without including the benefits of reductions in
equipment si%i..xg. ' ' ' .

3. Ma itunarce of Buillding Equipmant

While there are no empirical data or. the losses in energy efficiency
. resulting from poor maintenance of equipment, it ia widely recognized
that pdor maintenance of building equipmer.xt is common and gives rise to
significant increases in energy use.

We have analyzed in a Singapore climate 1mpacts of the degradation
of chlller performance resulting from salt deposits and ‘scale on heat
exchange surfaces in the condenser and the evaporator. The situation

simulated is not unusual after a long period of chiller use. Building

managers i.re not likely to give the problem particular attention so long

as the'chiller is able to meet the comfort conditions of the building cccu-

pants. The degradation of performance affects energy use substantially--

increasing the building energy use 18 percent in the case in which both
condenser and evaporator are dirty—but does not signiﬂcenlly impact

comfort conditions. The results obtained above--for Smgapore-are likely

to be sumlar to results of this type of analysis applied to the other ASEAN

countneq‘

. This |is just one example of a serious maintenance problem that gen-
erally goes untreated in the absence of measures to require appropriate
action. There . .e numerous other problems that degrade the effciency of

building syst- .1 but do not necessarily af!ect comfort conditions.

- Our judgment is that an eﬂectxve maintanance pohcy could reduce
energy use in buildings by 10 percent or more in most ASEAN countries.
. (This is undoubtably a very conservetwe‘ estimate, bued( on the

o ——

~~
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e=pariences of researchers and energy auditors who have observed the
aondition of equipment in U.S. buildings.)
4. Alternative Approachu to lmpummung Policies to Reduce Buryy
Use in Cbmrcial Bu.ild(nys , _ -
We diacuued earlier in the paper the dxﬂeunt policy approaches to

reduce energy use in commercial buildings. What have we learned .in -
studying revisions to Singapore's OTTV standard that can provide insight

into policy lormulahon" .

The approach taken to the study of 0‘1'!'V in Sinapore involved simula-
tions of all factors inciuded in the rormulat.ion of O'I'I’V envelope conduc-
tivity, window conductwity. and rad.lat.lve gain throu‘gh winddws. It also
involved simulating all other major factors in a building deslgn. to deter-
mine if important ¢onservation measures were omitted trom the OTTY tor-
mulation. The purpose of the analysis was twofold: (1) to estimate the abil-
ity of OTTV to measure energy use in Singapore, considering only meas-

ures included in OTTV and (2) to determine it OTTV captured the most |

important conservation measure. -The full analysis is complex and
detailed. Here we are interested only the the major finding and tholr
implications to ASEAN rather tha: the details of the lnveatlgation

The study of the first issue--ability of OTTV to measure energy use-—
‘indicated th: the OTTV formulation used in Singapore slgmncanuy
overestimated the eﬂects of increased glass conductivity (e3.. when going
from tinted single glazing to clear double glazmg) It al'so overestimated
the effects of wall conductivity, which has vu'tually no impact on bulldmg

energy use,

‘These findings are important for Singapore, as they raise the possibil-
ity of both mcreasmg the accuracy of OTTV as a measure of building
energy performance and of simplifying the approach to standards. The
latter can be accomplished by omitting calculations of envelope and win-
dow conductwntfes. to the extent that their effects are very small com-

pared to raclum e gains (as demonstrated by the analysis to dale)

This is an important finding for ASEAN for at least two reasons. F‘irst.
it illustrates potential difficulties in adopting ASHRAE results to ASEAN
unless climate data fron: the individual countries are used. The data for
evaluating eflects 'of window and: wall conductivities on energy use in
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Singapore were derived from ASHRAE estimates. The extrapolation of the

ASHRAI estimates to a hot, bumld climate vith no night cooling is not
acourate. Second, the lnalylis sugests the pounbility. in ASEAN a3 well as
Singapore, that an extensive anaylsis of energy use in ASEAN buildings
may greatly simplify the npproachu to the evaluation of energy use.

We studied OTTV for tvo rusons. The ucond was to dotoruunc it
.lmporunt terms were omitted from O'I'W The omission of llghtlng from
OTTV is important; bonver. Singapore dealt with this issue by setting a
separate standard for lighting. The contributions of natural light to
reductions in lighting power (through dayllghung strategies) are not
included in OTTV. In order for the standard to encouraga dayllghting.
modification of the oTTV expressxon to include edects of natural lighting
could be very valuable. : |

The principal lesson from this analysis for ASEAN is that the detailed
'study of all important conservation méasuf-ul hiq the potential of provid-

ing a quantitative tool for lmplementing conservation policy. Tt g.he‘

experience of Singapore holds true for othar ASEAN countries, then this
tool may be considerably simpler (although not less accuritg)- than simi-.
lar tools deﬁeloped for other climates. This could be a significant benefit
in reducing the complexity of energy conservation policxe: for commer-
cial buildings in ASEAN.

Conclusions and Recommendations

We have already noted the substantial energy conservation oppo'rtu.n-
ities for commercial buildings in'ASEAN.' It ls worth repéatlng some ear-
lier figures: ASEAN has the potential of reducing its energy costs by" a3
much as $280 million per year in the near term and $750 million per year
in the longer term. These estimates underscore the , tential economic
benefits of edg ive energy conservation policies upplied to commercial

buildings.

Acbievmg t Jese large energy uvmgs depends on policies adopted by
tbe ASEAN countries. We have no recommendation on’ one particular pol-

(3% approach Each country should evaluate the dnﬂerent approaches to -
decide which are most appropriate to their economxc and pohhcal '

environment

e
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Ragardiess of the policy @pproach followed in the different countries,
the need for detailed rssearch and analysis to support the conservation
policy is great. We comment on the most important issues to be
addressed, as guidance to the second phase of this study.

The type of analysis performed in the technical study for Singapore is
directly applicable to the other ASEAN countries. With minor
 modifications, the steps followed for Singapore are needed to establish a
basis of bulldings energy conservation policy in ASEAN. These steps
include: (1) design of a hypothetical building or buildings, (2) choice of
DOE-2B to assess conservation measures, (3) gathering of weather data,

(4) performing single parametric simulations using DOE-2B, (5) analyzing

combinations of conservation measures, (8) assessing alternative policy
approaches, (7) developing preliminary recommendations, (8) performing
detailed studies of most promising measures, and (9) proposing final pal-
l'cy recommendations with a design of an implementation package.

An important issue for the continuing work is the quality oti_lt.he
weather data in the different ASEAN countries. Because of the importance
of solar radiation to cooling loads and its potential for reducing lighting
loads, high quality data on direct and diffuse radiation are needed. This is
an important task that the participating ASEAN countries need to perform
to support the overall ru‘urch. activities.

Active participation of the ASEAN countries in the project is impor-
tant not only to gather weather data but also to (1) gain a technical under-
standing of the methods of the analysis so that they can carry the work
forward in the future, (2) obtain needed information on the snergy perfor-
mance of the existing building stock to provide a basis for estimations of
energy savings resulting from conservation policies, and (3) communicate
to the LBL researchers the types of policy approaches that are likely to be
aécoptahle and eflective in the individual countries.

The {ransfer of DOE-2B during the course of the projsct continuation

Pk

enhancin the research capabilities of ASEAN countries in this area and
(2) gi\nng the government the capability of expanding and revising their

t least two objectwes (1) provide a powertul tool to support
8 of research on ﬁhe energy performance of buildings, thus

consnrvation policies on the basis of new technical analysis performed in
thclcountry (after the AID study is completed).

QP
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The development of a microcomputer tool for implementing the con-
servation policies is a desirabie objective for the project; once the techni-
cal analysis has been completed and the policies approaches agreed upon.
Because the analysis in Singapore is much more advanced than that of the
other ASEAN countries, the developing and testing such a tool in S{nga-
pore would be an apprdprintc undertaking while the more basic work is
completed in other ASEAN countries.

Finally, because of the potential for daylighting strategies to accom-
plish a great deal in Singapore (and undoubtably in other ASEAN coun-
tries), research on daylighting--especially daylighting demonstration pro-
grams in ASEAN buildings--will yield substantial benefits to ASEAN.

In short, the LBL recommendations to ASEAN for the continuation of
the analysis of energy conservation in buildings include:

apply the approach used in Singapore to.ot_her ASEAN countries
This involves a comprehensive analysis of impacts of conser-
vation measures in commercial buildings using the DOL-2B
computer code. It requires the ASEAN partiéipanls to gather
detailed solar radiation data and participate in the project in
other key ways.
transfer the DOE-2B computer code to those ASEAN cou tries
desirous of using it fo;' the analysis of energy performance of build-
ings
work with the ASEAN governinent policy comniunify to understand
aﬁpropriate energy conservation policy approaches which the teéhnl-
cal analysis can support; work with the government, research, and

buildings communities to support demonstratlops of advanced
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conservation measures with high potential payoffs within ASEAN

develop a microcomputer program for the implementation of conser-

vation policies, with (nitial work on this program beginning In Singa-

pore.

We anticipate that these recommendations v.vlll form the starting
point for discussions to be held on May 31, 1984 among the ASEAN partici-
pants to the energy conservation confersnce in Singapore, U.S. AID
representatives, and the LBL researchers.
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Detail Support of Financial Plan

Detailed Budget for Activity 1.1: Training - Energy Conservation in Buildings

A. DOE-2 Training Course (20 participants at LBL)

B. Building Energy Analysis (2 courses for 20 participants).

Travel (20 round trips X $2,000/trip)
Per Diem ($5,000/4 months X 20)
LBL Staff (12 person months)

Sub-Total

Travel (20 round trips X $2,000 X2)
Tuition ($4,000 X 20 X 2)

Maintenance (2 month X $2,500/2 mos X 20)
Overhead

Misc.

Sub-Total

C. Short Courses on Economic Policy and Tariffs
in ASEAN - 3 courses of 2 weeks each for 10
participants

Preparation (3 person months X $ 10,000)
Teaching (2 person months X $10,000)
Airfare (10 roundtrip X 2,000 x 3)

Per Diem (Instructors)

ASEAN Travel & Per Diem (10x3 courses x $2,000)
Materials
Overhead

Sub-Total

TOTAL

$ 40,000

100,000

120,000

80,000
160,000
100,000

65,000

40,000

30,000
20,000
60,000
15,000

60,000
1,000

29,000

$260,000

445,000

215,000

$520,000
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Detailed Budget for Activity 1.2: Research in Energy Conservation in Buildings

50,000
20,000

Daylighting
-- Technical Assistance (24 person months x $10,000) $240,000
-= Equipment
-- Travel and Per Diem (4 round trips x $5,000)
Sub-Total

Natural Ventilation

-- Technical Assistance (10 person months x $10,000) 100,000

-= Equipment
-~ Travel & Per Diem (2 round trips x $5,000)

Sub-total
Comfort Analysis

-- Technical Assistance (8 person months x $10,000)
-- Travel & Per Diem (5 round trips x $5,000)

Sub-Total
Building Materials Themmal Characteristics
-~ Technical Assistance (8 person months x $10,000)
-— Travel & Per Diem (6 round trips x $5,000)
-- Equipment
-- Local Expenditures
Sub-Total

TOTAL

50,000
10,000

80,000
25,000

80,000
30,000
50,000

20,000

$310,000

160,000

105,000

180,000

$755,000



Detailed Budget for Activity 1.3: Assessment, Analysis and Policy

A. Assessment

-- TA (6 person months x $10,000)
-~ Travel & Per Diem (3 round trips x $5,000)
-- Local Audits Costs

== Equipment

B. Analysis
«- TA (40 person months x $10,000)
-~ Travel & Per Diem (10 x $5,000)

== Local Costs
— MiSC.

C. Policy
-- TA (15 person months x $10,000)

— Travel & Fer Diem (6 round trips x $5,000)
-=- Misc.

TOTAL

400,000
50,000
20,000
30,000

150,000
30,000
20,000

500,000

200,000
0,000
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Detailed Budget for Activity 1.4: Information Dissemination/Private Sector

fi. Seminars & Warkshops
-- Technical Assistance (7 person months x $10,000) $ 70,000

-- Travel & Per Diem (2 x 15 x $2,500) 75,000
-= ASEAN Travel (3 meetings x 5 yrs. x 3 persons x
4 countries x ) 90,000
bt Misc. 5,0&
Sub-total $240,000

B. Technical Manuals

-~ Technical Assistance (2 person months x 10,000) 20,000
-- Travel & Per Diem (2 round trips x $5,000) 10,000
Sub-total 30,000

C. Publication of Reports & Newsletters

-- Technical Assistance (3 person months x $10,000) 30,000
-~ Production (2 x 5 x $200) 2,000
-- Mailing 2,000

Sub-total 34,000
D. Computer Data Base Development'

-~ PC Computers (5 x $10,000) | 50,000
-- Technical Assistant (5 person months x $10,000) 50,000
Sub~total 100,000

E. Annual ASEAN Meeting

-~ ASEAN Travel (3 persons x 5 countries x $500
X 5 yrs.) - 37,500
500

Sub~-total 46,000
F. Project Coordination and Planning Meetings

-~ ASEAN Travel (2 meeting x 3 persons x 5
countries x $500 x 5 yrs.) 75,000 75,000

TOTAL $525,000



Annex D
Page 5 of 9

Detailed Budgét for Activity 2.1: Training at Asian Institute of Technology

Course in cnergy Planning

-- (20 participants x $7,000)
Course in Energy Technology

-~ (4 participants x $5,500)

Long-term Advisor (2 years)

Salary & Allowances

Travel & PD

Secretarial & Office Support
-- Other

Sub-Total
RERIC

-~ Salaries

-= Publications

-- Acquisitions.

-= Mail

-- Staff Travel

-- Access to U.S. Data Bases

-- Misc.

-- Subscriptions
Sub-Total
TOTAL

$140,000

22,000

160,000
30,000
10,000
38,000

27,000
25,000
10,000
5,000
7,000
9,000
7,000
10,000

$400,000

100,000
500,000

o
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A. Energy Management Course (30 participants) in Malaysia

Preparation (2 person months x $10,000)
Teaching (2 person months x $10,000)
Air fare(4 round trips x $2,500

Per Diem (60 days x $100/day)
Materials, etc.

ASEAN Travel & Per Diem (25 x $3,000)

Sub-Total
IIE (20X) Administrator
Sub-Total

B. Specialized Energy Management Training in U.S.
10 participants (2 months)

Tuition (10 x $100/day x 60 days)
Maintenance (10 x $2,500/two months)
Air Fare (10 x $2,500)

sub-total
Administration (IIE-20%)

Sub-Total

C. Regional Follow-up Workshop

D. Misc.

Prep & Teaching (2 person months x $10,000
Airfare (2 round trips x $2,500)

Per Diem (20 days x $100/day x 2)
Materials

ASEAN Travel (15 x 500)

ASEAN Per Diem (18 x $100 x 20 days)

Sub-total
1IE (20%)

Sub-Total
Total

$ 20,000
20,000
10,000

6,000
3,000
75,000

60,000
25,000

25,000

20,000
5,000
4,000
1,000
7,500

36,000

$134,000
26,800
160,800

110,000

22,000
132,000
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Detailed Budget for Activity 2.3: Coal Technology Training

A. Coal Utilization in Power and Industry Course

== Travel and Per Diems

== Int'l Air Fare (3,000 x 24) $ 72,000
-~ Per Diem (60 days x $100 x 24) 144,000
-- Internal Travel ($500 x 24) 12,000
Sub-Total $228,000
== On-the-job-training costs 50,000
-- Instructors and Course Management 50,000
Sub-Total 100,000
B. Coal Production Training
-- Travel and Per Diem
-~ Int'l Airfare ($3,000 x 9) 27,000
-- Per Diem (60 x $100 x 9) 54,000
-~ On-the-job Costs and Placement 12,150
Sub-Total 93,150
C. ASEAN-US Coal Seminar
-- Conference Facilities (ASEAN @ provide)
-~ ASEAN Travel ($500 x 35) 17,500
-=- Per Diem ($75 x 42 x 7) 22,050
-- US experts:
- Salary (5 x $2400) 12,000
- Travel (5 x $3,000) 15,000
- Per Diem (5 x $75 x 7) 2,625
-- Miscellaneous 9,675
Sub-Total 78,850
Total
$500,000
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AID will provide $5.0 million in Section 106 funds for following activities

Table V : Summary of AID Funding

Component I: Energy Conservation in Buildings

Activity 1l.1l: Training

Activity 1.2: Research

Activity 1.3: Assessment, Analysis, Policy

Activity 1.4: Information Dissemination
Sub-Total

Component 2: Training in Energy Management

Activity 2.1 Training Program at AIT

Activity 2.2 Energy Management Training

Activity 2.3 Coal Technology Training
Sub-Total

Evaluation and Contingency

TOTAL AID FUNDING

920,000
755,000
800,000
225,000
$3,000,000
500,000
400,000
500,000
1,400,000
600,000
5,000,000
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2. ASEAN Contribution

The expected ASEAN contribution is substantial in terms of both person

years and facilities/local cost coverage.

Estimated ASEAN Contribution (over 5 years)

Person Years Facilities & Local Expenses

Singapore 25 60,000
Malaysia 15 60,000
Indonesia 20 60,000
Philippines 15 60,000
Thailand 15 60,000

S0 x $20,000 300,000
Total Equivalent 1,800,000 250,000

Total ASEAN Contribution $2,100,000
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Basis for PASA Award to DOE/LBL

The Lawrence Berkeley Laboratory is both uniquely and particularly
suitable for technical assistance and to undertake the work. LBL facilities
and resources are not competitive with private enteprise. It is in AID's
interest to conclude a second stage PASA with DOE/LBL for the following
reasons:

-- LBL has a unique capability in commercial buildings analysis,
including an expertise in computer modelling and specifically DOE-2 that is
not found in the private sector. A major portion of the project involves the
application of LBL-developed techniques to analyzing building energy use and
conservation opportunities. Through its implementation of the ASEAN Energy II
program, LBL staff have developed an understanding of the needs and
capabilities of the ASEAN countries and have formed personal relatioi hips
that would take anotier contractor several years to develop from scratch.

-- LBL has identified several competent 8a firms that, under LBL's
guidance, can carry out some of the work of the project. The PASA will thus
support in a major way the objectives of the Gray Amendment. We estimate that
as much as $1.0 million will be subcontracted to 8a companies. Without strong
technical and project management guidance from LEL senior staff, however,
these companies would not be able to deliver the quality of technical
assistance demanded in our high visibility assistance programs with ASEAN.

-~ AID has no in-house technical specialists in the area of energy
conservation in buildings. A PASA with DOE/LBL is therefore important to
ensure the proper technical management of U.S.Government resources.

-- ARID and DOE have had a close working relationship since the initiation
of the ASEAN-US Economic Dialogue. DOE has been very supportive of the energy
conservation in buildings program with ASEAN and LBL scientists have made
substantial personal and resource commitments in excess of the specific
resource level in the PASA since they see technical benefits arising to the US
program from the work with ASEAN.

-- The buildings sector in the United States has proven to be one of the
most sluggish to respond to price and other incentives for conservation. This
fact has been critical to DOE management's decision to maintain a substantial
DOE program in this area. The same situation appears true in the ASEAN
countries. In addition, the major emphasis in the project on developing
appropriate government policies to encourage conservation involves working
with government officials on options and with data that is generally viewed as
sensitive information. ASEAN officials have sound working relationships with
EBL, whereas no private companies are currently working with ASEAN governments

n this area.

AN
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Technical Analysis Detail

1. ASEAN Energy Policies and Programs. The ASEAN countries vary
considerably as to thelr energy needs and resources. Indonesia has
the lowest per capita energy consumption and the largest and most
diverse energy base, with substantial oil, gas, coal, geothermal,
hydro, and biomass resources. Singapore has the highest per capita
use and has no indigenous energy resources except the solar
insulation that falls on the country. Philippines and Thailand are
among the top ten oil-importing LDCs and are actively seeking to
reduce their oil import dependence. Thailand is emphasizing natural
gas and lignite development, while the Philippines is planning to
increase its domestic production of coal, geothermal, hydro, and
wood energy supplies. Althpugh a net oil exporter, Malaysia is
concerned about reducing its future demand for oil through a
combination of domestic natural gas and hydro development and
imported coal and possibly domestic lignite production.

Singapore and the Philippines have pursued market pricing
strategies and developed national conservation policies and
programs. Over the past two years, Indonesia, Thailand and Malaysia
have adopted energy price reforms and have launched energy
conservation programs. These efforts are in nascent stages and
sufrer from a shortage of skilled manpower in energy planning and
management. Indonesia is currently completing an energy
conservation master plan with assistance from France. Thailand has
reduced the subsidy on diesel fuel and is seeking to keep the
average annual growth of energy consumption to below 4.8%. Malaysia
has established an Energy Conservation Committee under the Ministry
of Energy, Telecommunications and Posts and is beginning an energy
audit program in the industrial and buildings subsectors.

Electricity consumption is growing in importance in the ASEAN
region as industrialization and urbanization processes continue.
Much of this electricity is generated from oil: Singapore (100%);
Malaysia (84%); Thailand (36%); Indonesia (64%) and Philippines
(58%). osignificant consumption of electricity is occurring in
commercial buildings in the region. A preliminary estimate suggests
- that commercial buildings consume an estimated 30% of total
electricity in the region and that annual costs for electricity
(assuming $0.10/kwh) amount to about $1.6 billion (see
macro-economic analysis below for details).

Rapid growth in the buildings sector reinforces the need to
consider energy conservation opportunities. Except for Singapore, .
most ASEAN countries are still in the early stages of assessing
energy use in buildings. This project will assist them in
developing suitable policies and programs. Singapore's experience
in developing an explicit energy standard (OTTV of 45 watts/sq.
meter) and in placing a 50% surcharge on buildings that do not

(pb
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comply with this standard represents an important case for
evaluating the effectiveness of a buildings energy standard
approach. Tremendous interest in the potential of building energy
conservation was generated in the other ASEAN countries as a result
of the May, 1984 Singapore Conference, which reported on the results
of the ASEAN-U.S. project. The ASEAN proposal is an indication of
their strong interest in mounting a substantial effort in this area.

2. Mature and Determinants of Energy Use in the Buildigg Sector.
In tropical climates, such as exist in most areas of AN,
commercial buildings will consume most of their energy for lighting
and cooling (assuming air conditioners are utilized). Other uses
include miscellaneous electrical equipment (e.g. video display
terminals and electric typewriters), and fans. There are many
factors that influence energy use in buildings. The most important
are shown in the tabulation below. A discussion of the ma jor
determinants follows.

Perhaps the three major factors that determine the quantity of
energy used in a building are the building type (i.e., is it an
office building, residence, retail store, etc.); the building floor
area; and the outdoor climate. As floor area increases, energy use
increases in an almost linear manner. Building usage patterns must
be known if reliable estimates of energy usage are to be made. For
example, retail buildings are usually operated for longer time
periods than office buildings; they may therefore have higher
lighting levels and more occupants per square foot of floor space.
All of these contribute to greater energy usage. Weather is another
very important factor -~ outdoor temperature, humidity and solar
radiation all influence space conditioning use (energy used for
creating comfortable conditions for building occupants).

The variables that affect energy usage in buildings can all be
placed in one of three categories: factors affecting lighting
energy use, factors affecting heating and cooling loads, and factors
affecting space conditioning equipment efficiency. In ASEAN, we
need not concern ourselves with heating. If all of the factors in
Table I are well known, it is possible to determine energy usage to
a high degree of accuracy. This can be done by using various
computer programs that simulate the operation of a building in a
particular climate.
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TABULATION - MAJOR DETERMINANTS OF ENERGY USAGE IN BUILDINGS

Building Type

Floor Area

Climate

Occupancy Patterns

Miscellaneous Electrical Equipment
Electrical Lighting Power

Composition of External Walls

Composition of Roof

Roof and Wall Color

Window Area

Externul or Interral Shading

Window Type

Infiltration Rate

Cooling and Heating Equipment Types
Thermostat Setpoints for Heating and Cooling
Outside on Flow Rate

Use of Economizer System

Efficiency of Cooling and Heating Equipment

The computer program calculates hourly energy use for
lighting, fans and other electrical equipment, cooling loads caused
by heat generated by lights, people, miscellaneous electrical
equipment, solar radiation, etc. and the energy used by cooling
equipment to remove that heat. The use of a fast running computer
program allows an architect, engineer or researcher to study the
effect on energy use of changing the architectural or equipment
features of a building. While these hourly calculation type of
computer programs require much experience to use properly there are
other simpler programs that may possibly be utilized for building
energy analyses. The applicability of these programs to tropical
climates however, must be tested.

3. Potential for Energy Savings in Buildings. The potential for
energy savings in both existing and new buildings in ASEAN is
great. Preliminary estimates indicate that on the average 30% of
all energy use in ASEAN buildings is for cooling and lighting.

Figure 1 ranks a number of conservation measures according to
their effectiveness in reducing energy use in a Singapore office
" building. It can be seen that measures to reduce lighting energy
use or reduce cooling loads are the most effective in reducing total
energy use. The use of daylight as a partial substitute for
electrical lighting reduces both electrical energy use for lighting
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and electrical energy for air conditioning and is the most effective

single measure of those studied. The second best measure is the use

of more efficient lighting systems. This can be accomplished

. through the use of energy efficient fluorescent lamps, more
efficient luminaires, solid state ballasts. etc.

The next three measures all reduce cooling loads produced by
solar radiation by respectively using external shading, reducing
window area and reducing the transmission of light through the
windows. After the next highest ranking measure (cooling setpoint
increase). the effectiveness of the other measures studied falls off
rapidly. The exact change in the parameter studied is shown to the
right of each box except for daylighting. It should be noted that
the order of ranking and the absolute effectiveness uf conservation
measures is dependent upon the climate and building type. Although
in general, similar measures will be important in the other parts of
RSEAN, we do not know if the same order of ranking or absolute
magnitudes will be found in other-climates or in other building
types. In addition, some measures, such as the use of nighttime
ventilation, which were not effective in Singapore, may be effective
in climates with greater diurnal variation in temperature.

A systematic study will have to be performed for the most
important building types and in several climate regions in order to
fully determine the most effective energy conserving measures for
the various combinations of building type and climate.
Additionally,combinations of measures will be studied to determine
the maximum total energy savings achievable for a realistically -
designed building.

Aside from superior accuracy, an hourly calculation building
simulation program has the advantage of allowing the user to
determine the building energy use as a function of time. Therefore,
the effect of energy conservation programs on the time and magnitude
of peak electrical demand can be studied. This is very important to
building owners in locations where the rates are decpendent on time
of use. Peak electrical demand is also a driving force in the
construction of new electrical power plants. In addition to the use
of complex computer analyses, there is an additional method (energy
audits) by which energy-conserving measures may be evaluated. The
use of energy audits whereby trained personnel perform an on-site
survey of a building is one method of appraising energy conserving
opportunities for existing buildings. This information, gathered by
observing different functions of a building, is used to make
estimates of possible energy savings that may result from changing
various architectural or system features. These estimates are
usually performed by hand, but could also be carried out with
simplified computer codes.
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4. Technical Capabilities of ASEAN. Singapore has significant
technical capabilities in all aspects of the analysis and
implementation of energy conservation policies for buildings. The
other ASEAN countries have pockets of expertise in specific areas
that can be built upon to form a nucleus for the project and the
development of institutions to pursue building energy conservation
policy.

Thailand has a strong research community, centered at KMIT and
AIT but including other universities. The architecture faculty in
-several universities in the Bangkok region have members who are
' eager to pursue energy conscious design (as evidenced by attendance
at the U.S. AID/ASEAN conference in Singapore and later contacts
with the project team). The expertise in energy analysis of
building design is not as yet well advanced. The National Energy
Administration is staffed to work on energy conservation in
buildings, but the expertise in energy auditing, computer techniques
of building energy analysis, and policy analysis is not yet
sufficient to carry out the project. The building code officials in
Thailand are not conversant with issues of building energy use. The
private sector building community is by and large uninformed about
energy conservation opportunities for buildings. The electricity
generating authority has shown little interest in energy
conservation in buildings.

Indonesia has an interagency energy conservation task force,
which has sponsored efforts to measure energy use in several
buildings. The electricity department has a group assigned to
energy conservation (including buildings). The Public Works
Department has two key staff members and ten staff in total who are
assigned to work on energy conservation ir buildings, but the work
awaits the initiation of the ASEAN Energy III Project. Several
research institutions are conducting research on selected aspects of
energy use in buildings. (The most relevant of this work is
research on daylighting being conducted at LIPI, Bandung). The
Indonesian government has received assistance from the French to
include building energy conservation activities in the energy master
plan. There has been little evidence of strong private sector
interest in building energy conservation; recently, nowever, private
sector funds have been allocated to increase the energy efficiency
of three large buildings.
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The Philippines has expertise in the Bureau of Energy
Utilization, Ministry of Energy, on enginering aspects of energy
conservation. Although most of this expertise is in the industrial
sector, an increasing effort is now being devoted to buildings. The
University of the Philippines and other universities have
engineering and architecture faculties knowledgeable about selected
aspects of the problem, and interested in being more involved in
research on energy use in buildings. (UM would like to have DOE=-2
running at its facilities). The private sector has considerable
interest in energy efficiency in buildings, as evidenced by their
attendance at meetings on the subject sponsored by BEU and the
willingness of the trade associations to participate in the
development of energy standards An officer of the Philippine
Association of Architects participated in the U.S.-ASEAN Experts
planning meeting for this project. Building equipment contractors
have knowledge of HVAC performance and efficiency. The Public Works
Department and building code officials have shown little interest in
building energy efficiency to date.

Malaysia has begun a small program to perform energy audits of
buildings. The standards institute (SIRIM) is willing to devote
staff to building encrgy problems. Faculty in various universities
are working on aspects of the problem (particularly in the
engineering faculties), but are not focussed on applying the
knowledge and expertise to buildings. The private sector and
building code officials have not as yet shown significant interest
or expertise in energy efficiency of buildings.

Thus, with the excepticn of Singapore (which has established
expertise in all areas), the remaining ASEAN countries have an
emerging knowledge base that is centered in one or two
institutions. The expertise at the universities throughout ASEAN is
latent in that it can be, but has not as yet been, directed at
buildings issues. The architectural community and the construction
industries throughout ASEAN have not shown particular interest in
energy efficient buildings (although some elements of traditional
architecture effectively reduce energy use through designs that take
advantage of climate). The energy planning agencies are among the
most advanced institutions in addressing erergy efficiency in
buildings for three ASEAN countries that have strong energy planning
activities (Philippines, Indonesia, Thailand). The building code
officials are not generally conversant with energy issues.
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5. Technical Research Needs and lssues. There are several energy
conserving measures that cannot be implemented immediately upon
completion of the studies described in Section VI A.3. These
include daylighting, natural ventilation, and radiative barriers.
Further research is needed before these mecsures can be
implemented. In some cases, experimental studies are required,
while in others, theoretical analyses nrust be extended to new
situations.

The substitution of natural daylight for artificial,
electrically produced light is known as daylighting. Daylighting
is only possible in the perimeter arzas of a building where sunlight
may penetrate. The core of & building cannot utilize daylight. In
the perimeter zones of a building that utilizes daylight,
photoelectric sensors detect the magnitude of daylight available at
all times. The use of artificial light in those zones is then
reduced accordingly, while maintaining a fixed total (electrical
plus daylight) lighting intensity at all times. The study of
daylighting is very complex siiice many factors impact the
effectiveness of daylighting system. Some of these factors are:
window area, visible and total solar transmittance of the windows,
installed lighting, power, desired lighting intensity and the degree
of external shading. An important issue is the degree of occupant
satisfaction with a daylighting system. For example, will
productivity suffer because of excessive glare or will interior
shades be drawn and left drawn (defeating the purpose of a
daylighting system) when the glare becomes too great?

It will probably be necessary for ASEAN to gain experience in
the use of daylighting systems through demonstration projects in
actual buildings located in ASEAN before substantial use of such
systems is realized. Since so many factors influence the potential
energy savings that can be achieved with a daylighting system,
building designers will need a simplified approach for optimization
of their particular system. Analyses will be performed to create a
data base from which a simple, fast running daylighting optimization
computer program can be written.

The use of natural ventilation is a second major area requiring
further research. In this case, both experimental and theoretical
studies are needed. Natural ventilation is the movement of outside
air into a building without the use of fans, as is usually the
method for large commercial buildings. The magnitude of natural
ventilation achieved in a building will depend upon such factors as
the size and placement of openings (e.g. winuows and louvers) in the
building envelope and the location and size of obstri::tions within
the building. Some of the nations in Southeast Asia have utilized
natural ventilation for many years prior to the common use of air
conditioning. The comfort of building occupants is a very important
issue in the use of such a strategy. Comfort depends on several
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factors other than temperature and humidity, such as air movement,
temperature of surrounding surfaces, clothing worn and level of
activity indoors. Experimental study of these factors is required
for individuals in buildings located in ASEAN. The results of these
experimental studies can then be incorporated into computer codes to
determine the percentage of time occupants are comfortable under
various building design conditions. A final product might be a
chapter in a design manual and or a microcomputer program that
allows designers to determine the effect of design modifications on
occupant comfort.

6. Energy Management and Coal Technology. The ASEAN countries have
made significant strides sincc 1972 in diversifying their energy mix
and reducing dependence on imported oil. Yet the development of the
human and institutional base for the development and use of coal,
gas, geothermal and renewable energy sources has lagged behind.
Overall manpower development and training programs are not yet in
place to produce both the technical and managerial talent needed in
these new energy areas. Naticnal enmergy planning organizations have
been established and are staffed with a few highly competent
individuals. But the depth and technical skills .of these offices
need to be increased. AID has a program in Indonesia to assist in
this process and to develop a unit within the Ministry of Mines and
Energy that can prepare national energy plans and serve as the
secretariat to the Cabinet-level committee on energy, ADB, UNDP and
other donors are providing similar support in Thailand and

Malaysia. A particular need exists for expanded expertise in energy
economic and financial/investment skills given the difficult
tradeoffs between projects given current budget stringencies. The
training in this project will help meet these needs.

The ASEAN countries also need to expand the capabilities of
their technical program and project managers. The strategies being
adopted in the region for coal, gas, geothermal, conservation, and
renewable energy development are placing enormous demands on the
available technical manpower. The individuals who are responsible
for these programs, although experienced in such fields as hydro,
oil-fired power plants, or even nuclear, have not received the kind
of training needed for handling the technical and operational
problems in the new fields of coal/lignite, geothermal and
renewables and conservation.

The ASEAN-US program has placed special emphasis on human
resource development in coal project and technology management.
This project builds on the successful coal training course at
Argonne National Laboratory during the ASEAN Energy II project. It
focuses the training on coal use in power and cement, the two
largest projected markets in the future. The ASEAN countries are
planning major (six or scven-fold) expansions in coal use between
1984 and 1993 to as muct as 27 million tons per year. Over

two-thirds of this increase will be in power generation. A total of
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over 400MW in new coal-fired capacity is expected to be installed by
1990, primarily in Indonesia and Thailand. But the Philippines,
which has a new coal plant, and possibly Malaysia will also add new
capacity. Singapore is considering a coal unit between 1990 and
1995. Training of personnel to manage these projects has been a
consistent priority expressed by senior officials of both national
energy planning bodies as well as national electric companies.
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Economic Analysis Detail

1. Micro-economic Analysis: Paybacks on Investment in Various
Measures. Because little attention has traditionally been given to
investments in improving the energy efficiency of buildings, the
payback period for these investments tends to be short. Many energy
efficiency measures have paybacks on the order of one year. After
the initial (relatively easy) measures are installed, then a wide
array of measures are likely to return the initial investment in one
to two years. Thus, expected returns on investment are on the order
of 50 to several hundred percent, so long as the most cost-effective
measures are employed. These are general statments that will vary
from country to country within ASEAN and from building to building
within a country.

The Singapore work stimulated three general conclusions. In the
near term, improvements in energy efficiency of lighting systems was
recommended. In the intermediate term, improved maintenance of
building equipment can reduce energy use significantly. In the
longer term, daylighting systems have considerable potential for
reducing comnercial building energy use.

We use each of these three recommendations as a basis for
illustrating the paybacks from investments in energy efficiency.
Because we do not have local costs, we have used costs in the United
States. (Because of the availability of efficient lighting systems
and equipment for daylighting within the ASEAN region, these costs
are reasonable to apply to ASEAN. The labor rates are considerably
higher in the United States; as such, the cost estimates are more
likely to be high rather than low.) The estimates of an effective
maintenance program are much more approximate than the costs of the
other measures, because considerable uncertainty exists about how
such a program could be carried out.

a. Lighting. We compare three different lighting systems: (1)
a standard 40 watt cool white- lamp with a standard two lamp F40 CBM
ballast yielding 58 lumens per watt and a power density of 2
watts/ft4, (2) a 40 watt lite white lamp, efficient core ballast
yielding 70 lumens per watt and a power density of 1.6 watts per
PtZ and (3) a 40 watt lite white lamp with a solid state ballast
yielding 85 lumens per watt and a power density of 1.36
watts/ft2. All three systems are available from major
manufacturers (e.g. Sylvania and General Electric) and costs are
taken from catalogues of these manufacturers. The installation
costs of all three systems are comparable. We assume that the
lighting level is 50 footcandles; lower lighting levels change the
relative cost-effectiveness of the three lighting systems very
little.
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An approximate estimate of payback periods is obtained very
easily. Case (1) has a capital cost of $1.41 per square foot; case
(2) costs $1.42 per square foot; and case (3) costs $1.35 per square
foot. If we assume that the lights are used on average 3000 hours
per year, then the direct use of electricity for lighting is: for
case (1), 2 watts/ft2* 3000 hours ger year = 6 kwh per ftZ per
year; .for case (2), 4.8 kwh per ft< per year; and case (3), 4.1
kwh per ft2 per year. In addition to reducing direct use of
electricity for lighting, the efficient lighting systems also reduce
electricity for chillers and fans. Taking a typical cooling system
(including fans) coefficient of performance of 3 and a typical
situation in ASEAN in which the heat of lights must be removed from
conditioned space, the electricity use must be increased by 33
percent for the three cpaces.

Thus, at $0.10 per kwh, use of equipment described in case (23)
saves 1.2 kwh/yr* 1.33* $.10 = $0.16 per ft2 per year at an
incremental initial cost of $0.01 per ft2. The payback period is
less than one month.

These figures seem very small when calculated on a per square
foot basis. However, for a medium-sized building of 10,000 square
feet, the savings per year totals $1600 on an initial increase in
investment of $100. Going from case (1) to case (2) represents a
reduction in total building electricity use of 6 to 10 percent in
ASEAN, depending on the total lighting levels in the building.

Case (3), the solid state ballast system with appropriate lamps,
presently has a lower first cost than either case 51) or case (2):
$1.35 per ft2 compared with $1.41 or $1.42 per ft2. (Even
though a single solid state ballast is more expensive than a
standard or energy efficient bzllast, the cost per square foot of a
solid state ballast is lower. This results from the fact that fewer
solid state ballasts are required to achieve a given lighting level,
because of its higher efficiency.) The electricity use of the solid
state ballast system is 4.08 kwh per ft2 per year (5.4 kwh per
ft2 year including electricity Eor cooling) compared with 6.0 kwh
per ft per year (8.0 kwh per ft“ per year? for a standard
lamp/ballast system (case (1)). Thus, total savings are $0.26 per
ft2 per year for the solid state ballast system. This is a
savings of $2,600 for the 10,000 square foot building per year along
with a reduction in first cost of $600. Electricity savings for the
building ars 10-17 percent of total electricity use.

b. Equipment Maintenance. The payback for equipment
maintenance measures is very difficult to estimate. It is useful to
make a few assumptions to determine the types of return that might
be expected from an effective equipment maintenance program. For a
10,000 square foot building, annual costs of electricity for cooling
are likely to be on the crder of $6000 to $10,000 per square foot
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per year. An effective maintenance program is likely to reduce
electricity use by at least 10 percent. Thus, the annual savingsfor
a relatively small building is $600 to $1000. If the cost of such a
maintenance program is about $300, then the payback period is from 3
to 6 months. $300 is probably a reasonable cost, assuming that less
than one week of labor and minor costs of parts are required for
this level of maintenance. For a large commercial building, with
200,000 square feet, the annual cost of electricity for cooling and
fans is likely to be $120,000 to $200,000. A good maintenance
program could reduce energy costs by $12,000 to $20,000 per year.
Such a program, for this size of building, is not likely to cost
more than $2000 to $3000, unless major repairs are required for the
air conditioning system. Under these assumptions, the payback
period for the maintenance program is likely to be one to two months.

These are admittedly very approximate estimates of the costs of
equipment maintenance programs. They are useful to show an order of
magnitude estimate of the relative costs and benefits of a low-cost
program within ASEAN. They suggest that such a program could have
very short payback periods; however, they are no more than guesses
at this time.

c. Daylighting. In this calculation, we assume that efficient
artificial lighting is installed along with daylighting to bring the
installed lighting power density down to 1.5 W/ft4. This measure
typically reduces total energy use by about 10 percent. The use of
a daylighting system with this same installed lighting load reduces
total energy use by another 220%, based on calculations for a
Singapore climate carried out during ASEAN Energy II. The cost of
installing a daylighting system (photosensors and controls) is
estimated to be $1/ftZ,

It is convenient to carry out the calculation for the referesnce
building that was used in the Singapore work. This building has a
floor area of 55,000 ft2 and a perimeter floor area of about
42,000 ftZ. The total capital cost for installing this tyj.cal
system in the reference building is approximately $40,000.
Additionally, capital cost savings result from at least a 15 percent
reduction in chiller size and fan capacity. (This is a conservative
estimate. It is probably possible to achieve capacity reductions of
20 percent with daylighting, but experience in the operatiorn of
daylighted buildings is needed before the sizing and capacity
reductions are known accurately.) This yields a capital cost
reduction (from recent Singapore data) of approximately $23,000,
based on an estimated capital cost for the chiller and peripheral
equipment of $150/kw of installed capacity. Using this reduction in
capital costs, the net capital outlay for the daylighting system is
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$17,000. The reduction in energy use in this building, resulting
from the daylighting and lighting efficiency improvements, is
estimated to be 144 thousand kilowatt hours per year. Thus, the
simple payback period is $17,000/ (144* 106 kwh/yr* $0.10/kwh.)=
1.2 yrs.

A critical element of the analysis is the downsizing of fans and
reduced capacity of chillers. While the analysis completed in phase
II shows that the downsizing is possible, actual experience with
daylighted buildings in ASEAN is essential for engineering firms to
be willing to install equipment of smaller capacity.) If no
downsizing and capacity reduction of equipment in daylighted
buildings takes place, then the simple payback of daylighting
increases to 2.7 years.

The foregoing analysis did not consider the costs and benefits
of external shading of windows. External shading will (1) add to
the costs of the building, (2) reduce energy use (operating costs),
and (3) further reduce size and capacity of equipment. Data have
not yet been analyzed to show whether external shades will increase
or decrease the payback time of daylighting systems.

d. Conclusions

For both the most promising near, intermediate, and long term
measures investigated to date, payback periods of less than one year
seem possible. This is certainly the case for efficient lighting
systems, where much shorter payback periods can be achieved. It is
likely to be the case for equipment maintenance programs, although
data are not yet known for such activities in ASEAN. Daylighting
appears to have potential payback periods of one to two years,
depending on numerous details of the daylighting design and on the
degree to which experience with daylighting permits assurance that
smaller cooling equipment can be used in daylighted buildings.

These observations are significant when it is realized that the
measures discussed in this section can result in a total of 40
percent reduction in commercial building energy use in ASEAN. These
measures presently appear to have the potential of yielding very
short payback periods (recognizing the present uncertainties that
need to be resolved for both maintenance programs and daylighting.)
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2, Macro-economic Analysis: Potential Savings

a. Introduction. Demand for energy in commercial buildings is
primarily satisfied by electricity, which forms a significant
portion of electricity demand within the five ASEAN member countries
(Indonesia, Malaysia, the Prllippines, Singapore and Thailand).* As
noted later, approximately 30 percent of total electricity
generation within ASEAN is used to provide space conditioning,
lighting, ventilation and other commercial building needs. Thus,
commercial buildings consume a substantial portion of electricity
requirements in ASEAN. Achieving a key objective of this project--
the reduction of energy use in buildings in a cost-effective
manner-- will yield important benefits to ASEAN. The direct effect
of implementing cost-effective conservation measures is a
significant reduction in expenditures on electricity.

Based on work in ASEAN Energy 1I, near term reductions in energy
use can amount to 160 million dollars (U.S.) per year in the near
term (10 percent reduction in energy use in commercial buildings),
320 million dollars per year in the intermediate term, and one half
billion dollars per year in the longer term. These benefits will
accrue both to the nations as a whole in the form of reduced oil
imports, improved balance of payments, and reduced need for capital
investment in power plants as well as to the individual building
owners in the form of reduced electricity bills.

While the benefits of an effective policy to reduce electricity
use in ASEAN buildings are significant, they involve important costs
and committments on the part of ASEAN. First, the technical
knowledge to standards development is needed. Second, effective
implementation of building energy conservation policies requires
trained staff within the implementing agencies. Research
capabilities to evaluate the policies and to assess new approaches
to reducing energy use are needed. Third, the governments must be
prepared to take the steps to approve and implement the policies.
Finally, investments are needed to achieve reductions in energy
use. Adequate experience that demonstrates a short payback on
investments is needed in many ASEAN countries to demonstrate the
overall benefits of the conservation policies.

*Brunei which recently became an ASEAN member country is excluded
from this analysis since Brunei is not presently participating in
the project.
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Thus, while we discuss below the overall potential benefits of
an effective policy to reduce energy use in ASEAN buildings, we need
torecognize that the policies will be adopted slowly and carefully,
as their effectiveness is demonstrated. There is clearly a benefit
to carrying out the project throughout ASEAN, as experiences in one
country can influence the others.

The project is designed to overcome some of the early costs of
developing effective conservation policies in buildings. It
provides technical support for the development of standards (or
other policy approaches) that are sensitive to the ASEAN weather and
architectural environments. It provides training to develop the
staff of the agencies in the ASEAN countries. It provides support
for research on energy us~ in buildings as well as demonstration
projects that will take place within ASEAN. Thus, the project
attempts to meet many of the preconditions for establishing
effective policies to reduce energy use. In addition to providing a
strong technical basis for building energy standards, the project
emphasizes the development of institutions throughout ASEAN which
can carry the work forward to implementation.

Even if the requirements to train staff in ASEAN and to carry
out demonstration projects to show the benefits of energy efficient
design of buildings and energy retrofits result in a gradual
adoption cf policies, the magnitude of the benefits are so large
that the benefits of both the project and the policy adoption weil
outweigh the costs. Each percent reduction in electricity use in
the buildings sector in ASEAN results in approximately $16 million
per year reduction in expenditures on electricity. Because this is
an annual reduction that carries through to future years, the
present value of the reduced electricity costs is about ilOO million
per one percent decline in electricity expenditures. Thus, even if
partial project goals are achieved at a slower pace than might be
desired, large benefits resulting from the project and associated
ASEAN government actions can be expected.

b. Quantitative Estimate of Benefits. To assess the impacts of
energy conservation in buildings on the economies of the ASEAN
member countries, we need to estimate (1) electricity use in
commercial buildings and total electricity use in each country, (2)
the cost of the electricity used in the commercial sector, (3) the
potential for cost-effective measures to reduce energy use, (4) the
quantity of oil used for power generation and the quantity displaced
by reduced demand for commercial electricity, and (5) power plant
investment needs.
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Table 1 shows the energy use (excluding traditional energy
sources such as fuel wood and agricultural wastes) per capita in the
five countries, and electricity sales in these countries for 1982.
Energy use per capita in these countries varies roughly in
proportion to their GNP per capita (Table 2). The figure for
Indonesia is disproportionately low because of the heavy use of
traditional fuels for cooking, while that for Singapore is high
because of the advanced economy and the complete urbanization of
that country.

lable 3 presents the estimates of electricity sales to
commercial buildings, the percentage of total electricity used in
commercial buildings, and the annual cost to ASEAN members of
commercial building energy use. Two different estimates of
commercial building electricity use are presented. The first (eq.,
1828 Gwh/yr for Indonesia) excludes any electricity use in
industrial buildings for space conditioning, lighting, ventilation
and related uses in buildings. The second estimate (eg. 2221 Gwh/yr
for Indonesia)

Table 1. Energy and Electricity Use in ASEAN Countries, 1982+

Country Energy Use per Electricity
Capita (1981) Sales {(Gwh)
(ToE)

Indonesia 191 ‘ 7,848
Malaysia 689 8,368
Philippines 281 15,596
Singapore 4492 7,000
Thailand 284 15,018

*Sources: Commercial energy use per capita is from the "World Development
Report 1584," The World Bank. Total electricity production data are derived
from (1) "Asian Electric Power Utilities Data Book," Asian Development Bank,
Manila, Philippines, May 1983. (2) "Indonesia Country Report," Chris Pignone,
Oct. 1984, LBL Draft, (3) "31st Annual Report of the National Electricity
Board of the States of Malaya,"; (4) "Ministry of Energy Report for 1982,"
Philippines Ministry of Energy; (5) “Electric Power in Thailand 1982," Thai
National Energy Administration.
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Table 2. GNP Per Capita and Urbanization in ASEAN Countries

GNP Per Capita Urbanization

(1982 US $) 1982 Percent)
Indonesia 580 22
Malaysia 1860 30
Philippines 820 38
Singapore 5910 100
Thailand 790 . 17

Source: The World Bank, "World Development Report 1984".

Table 3. Electricity Use in ASEAN Commercial Buildings, 1982*

Country Electricity Sales Percentage of Annual Cost in
to Commercial Total Electricity $ Millions (at
Buildings (Gwh/yr)** Use in Nation $0.10 per kwh)
Indonesia 1828/2221 28.3 220
Malaysia 2518/3177 38.0 320
Philippines 3205/4370 28.0 . 440
Singapore 2595/3077 44.0 310
Thailand 1694/3116 20.7 320
TOTAL 11,840/15,961 Avg: 29.6 1610

*The sources for this table are the same as for table 1.

**Two figures are presented for electricity use in commercial buildings. The
first represents the total use in commercial buildings others than those
associated with industrial activities. The second -stimate includes
commercial buildings serving the industrial sector. This is derived by
assuming that 15 percent of industrial electricity use goes for space
conditioning, lighting, and related uses in buildings. The estimates of
percentage of total electricity use and annual cost of electricity are derived
from the latter electricity use (that includes industrial buildings).
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The second estimate is based on the assumption that about 15 percent of
industrial electricity use is non-process energy in industrial buildings. We
use the estimate that includes industrial building energy use in the
calculation of percentage electricity used by buildings and in the estimates
of annual cost for electricity demand in buildings.

The first observation from Table 3 is that the commercial buildings sector
consumes a significant portion, about 30 percent, of total electricity in the
ASEAN countries. The percentage varies from a low of 21 percent in Thailand
to a high of 44 percent in Singapore.

These five ASEAN countries, except Thailand, generate most of their
electricity from oil. Taking the average price of a kilowatt hour to be U.S.
$0.10 (the average price for electricity in the commercial sector in Thailand,
Indonesia and Malaysia), then the total annual expenditure for electricity for
buildings in ASEAN is about $1.6 billion.

The implications of these estimated expenditures for policies to conserve
energy in buildings are substantial. If, as suggested in the work during
ASEAN II, ASEAN countries could reduce electricity use in buildings by 10
percent in the near term, 20 percent in the intermediate term, and 30 to 40
percent in the longer term, then the total annual reduction in electricity
costs for ASEAN would be $160 million (long term). It is worth stressing that
these reductions in energy costs ($160 to $640 million) are annual savings.*

The estimated savings do not take into consideration the growth of the
comnercial sector or the rapid increase in electricity price in some of the
countries. Electricity demand has grown rapidly during the past years among
all ASEAN countries and is expected to continue to grow. Electricity use in
buildings has also increased, as the ASEAN economies (except the Philippines)
have spurred construction. In Indonesia and Malaysia, electricity demand
growth in buildings has grown fast and significantly faster than total
electricity demand. For Indonesia, annual building energy demand increased
24.2 percent from 1978/1979 to 1982/1983, compared with overall annual growth
in electricity demand of 18.7 percent, according to a recent LBL report on
energy demand and supply in Indonesia. Similarly, comnercial building
electricity demand in Malaysia has grown about 50 percent faster than total
electricity demand--12.5 percent per year from 1978 to 1982 for buildings
compared with 8.6 percent per year for total electricity demand. Commercial
building electricity use has grown somewhat faster in Singapore than total
demand. Because of a lagging construction industry in the Philippines,
commercial building electricity use will increase more slowly than total
electricity demand. The historical data for Thailand are less

*These figures do not take into account rising electricity prices. Nor do
they reflect the benefit to the nation (as distinct from the building cwner or
occupant, who pays average prices for electricity) of avoiding marginal costs
of electricity. Margin:l costs could be 50% higher than average costs.

A
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certain--showing lower growth rates for commercial electricity use than for
total electricity demand--but forecasts for that country also suggest a demand
for electricity in buildings growing faster than overall demand. Thus, so
long as the economies of the ASEAN countries show continued growth (excepting
the Philippines), construction activity is expected to be strong and--in the
absence of policies to promote building energy conservation--building energy
demand is likely to continue its high growth patterns.

Because a large percentage of electricity in ASEAN is generated from oil,
reduction of electricity use results in reduced use of o0il. The percentage of
electricity generated from oil, shown in Table 4, varies from a high of 100
percent (Singapore), a low of 36 percent in Thailand, and a median value of 64
percent in Indonesia. Table 4 also shows the annual cost of oil to produce
electricity for buildings as well as the annual reduction in 0il costs
resulting from 10, 20, and 30 percent reductions in commercial building
electricity use, respectively. Comparison of the data in tables 3 and 4
reveals that about 45 percent of the cost savings from reduced electricity use
in buildings results from decreased use of oil.

Table 4. 0il and Commercial Building Electricity Use*

Country % Electricity Annual 0il Cost Reductions in 0il
Generated from for Electricity - Costs for Different
0il Use in Buildings Conservation Levels
(US $ Millions) (US $ Millions)**
Indonesia 64 154 15/30/45
Malaysia 84 165 16/33/49
Philippines 58 176 18/35/53
Singapore 100 179 18/36/54
Thailand 36 ' 70 7/14/21
Total - 744 74/148/222

*(i] is assumed to cost $31/barrel. The percentages of electricity generated
from oil are derived from the sources contained in the footnote to Table 1.
The annual oil costs are calculated by multiplying barrels of oil used to
generate electricity in each country (from the references to table 1) by the
fraction of total electricity use in buildings (from table 3) by $3l/barrel.

**The three different conservation cases are: 10, 20, and 30 percent
reductions in energy use in commercial buildings.
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Equally important are the savings in investment requirements for new
power plants. If we assume that the savings in capacity are about the same
as those for energy (10 to 30 percent), and that the commercial load profile
is the same as the overall load profile in each country, then the savings can
be translated to power plant capacity displacement. The total capacity in
1982 in the five countries was 15,700 MW. (The sources for this information
are contained in the footnote to table 1.) Of this 4600 MW (29.6 percent)
may be attributed to the commercial sector. A 10 percent reduction in
commercial building electricity use ultimately results in avoiding building
460 MW of new electricity generating capacity in ASEAN. A 30 percent
reduction in commercial building electricity use avoids construction of about
1400 MW capacity. Using capital cost of US $1500 per kilowatt of new
capacity, results in a one time savings in costs of new power plants of $700
million to $2 billion for the 10 and 30 percent commercizl emergy savings
cases, respectively. From an investment standpoint these are substantial
savings to the ASEAN countries.

Although, these calculations show the rough value of savings, a detailed
analysis is needed since the commercial load profile does not match the
overall load profile in each country. For instance, in Indonesia demand
peaks during the evening, while commercial demand likely will peak during the
day. Our estimated peak savings are therefore higher than those that vould
result from a detailed analysis. The costs of new generating capacity are
very approximate estimates and the effects of building energy conservation on
load factors of utilities in ASEAN (taking in consideration growth of new
electricity demand in other sectors of the economy) are not treated in this
discussion. Nonetheless, it is clear that reduction in growth of new
generating capacity is a significant impact of an effective building eriergy
conservation program throughout ASEAN. Considering the widespread demand for

investment capital to support economic growth within ASEAN, defering power
plants will redirect capital in these countries to cther productive uses.

Thus, a basic conclusion is that energy conseervation in ASEAN buildings
can make very significant contributions to the ASEAN economies. An estimate
of the magnitude of the savings is in the reduced fuel bills. A ten percent
reduction in energy use in commercial buildings in ASEAN results in a $160
million per year reduction in electricity costs. At this level of savings,
the investment to achieve these reductions in electricity use is likely to be
paid back within one to three years, thus yielding a 33 to 100 percent return
on investment and a lorig term annual savings to the nation of $160 million.
As noted in the text, these savings impact the nation through reduced oil use
(and lower imports for three countries in ASEAN), reduced construction of
generating capacity, and lower electricity bills for commercial building
owners and/or renters.
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3. Returns to Investment in Research and Training

The basic benefits of the project are the development of specific policies to
reduce energy use in buildings, the energy and eccnomic savings resulting
from the implementation of these policies, and the development of educated
personnel and institutions to design and carry out the policies. We discuss
the contributions of each of the four project tasks to these objectives.

The first task involves the training of a core staff in each ASEAN
country in the fundamentals of building energy analysis, computer tools to
analyze energy use in buildings, and policy studies relating to energy
conservation in buildings. These three activities will result, respectively,
in core teams that have strong technical backgrounds in the field, the
ability to apply this knowledge to pro>lems in their own country, and an
ability to design and analyze policies that will result in reductions in

energy use in buildings.

There are two key strategies in the training that are intendad to
significantly increase the benefits of the project: (1) the core staff is
expected to form the leadership of activities and institutions leading to the
adoption of building energy conservation golicies and (2) the core staff is
expected to organize courses for their own staff and participants from the
private sector to expand gieatly the knowledge base of the countries so that
the policies can be implemented. Thus, the end product of the training is
the significant strengthening of institutions to support a process of policy
formulation, adoption, and implementation. To this end, educational
materials, specific to ASEAN, will be developed for use in courses to be set
up and carried out by the ASEAN core staff. To this end, participants in the
U.S. training will be selected on the basis of their ability and their
continuing involvement in the project and its associated policy processes in
the ASEAN countries.

The return to investment in research (task 2) is strengthening the
ability of ASEAN researchers to experiment with and demonstrate the viability
of new concepts that can significantly increase energy efficiency of
buildings over a five to ten year period.

The use of daylighting has been demonstrated to be able, in principle, to
yield very large benefits in Singapore (and in likely to be applicable
throughout ASEAN). For daylighting to achieve widespread use in the region,
at least three conditiuns need to be met: (1) the effectiveness needs to be
demonstrated in actual practice, (2) various problems with its operation must
be ironed out, and (3) simple design tools need to be developed and
information made available so that architects can incorporate good
daylighting designs into the building design.

The research on natural ventilation and thermal characteristics of

building materials will also foster ihe development of new knowledge that has
the potential to significantly improve the efficiency (and/or comfort) of

ASEAN buildings in the intemmediate term.

Qb
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The energy conservation policies can be designed to encourage the use of
these new techniques for energy conservation, if the research effectively
demonstrates practical application. All three areas of research have the
potential for widespread use and inclusion in the policy process in a five to
ten year time period. If this happens, then the overall benefits of the
policies are significantly increased. Even in the absence of near-term
commercial acceptance of the specific research components, their inclusion is
essential to provide the underpinnings of evolving policies to improve energy
performance of buildings within ASEAN. The involvement of all ASEAN
countries in the project, ccmbined with the promotion of one or more advanced
approach to energy efficiency by just one ASEAN country, is likely to provide
stimulus to other ASEAN countries to continue to pursue new approaches and
encourage their commercialization. The strengthening of the research
community--as well as tiie involvement of the researchers with the pollcy
developers as encouraged throughout the project-- will also encourage the
continued evolution and strengthening of the energy conservation policies.

The assessment, analysis, and policy development phase (task 3) yield the
benefit of the policy formulation. The analysis will provide a sound
technical basis for the policy design. This is essential for at least two
reasons: (1) it assures that the policies will encourage or require measures
with the largest economic payoff and (2) it will provide ASEAN with technical
information that can be used to reduce or avoid efforts to modify the polices
unless such modifications are supported by sound arguments and information.
The policy development includes the development of implementation tools
(computer codes/handbooks), essential for the policies to be carried out in
practice. Thus, the benefit of this activity is in providing a sound basis
for extending the project results into real application throughout ASEAN
through the development of the policies. It is through this means that
actual energy and economic benefit are realized.

The task of information dissemination (task 4) is an essential part of
the overall process. It is intended to accomplish at least three objectives;
(1) information sharing among ASEAN, to both established project designs and
also to permit the ASEAN countries to play an increasing role in learning
from one another throughout the project, (2) education of the key personnel
within the institutions that will develop and carry out policies, and (3)
education of larger communities within the public sector (e.g., building code
cfficials) and the private sector (the building design and construction
communities, ventilation and cooling equipment contractors, building owners)
affected by building energy conservation policies. Effective information
dissemination, ultimately carried out by the ASEAN countries themselves, is
essential to realize the benefits of the project.

1
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In summary, the benefits of the project can be substantial. They can in
time amount to reduced expenditures for fuel in ASEAN in the hundreds of
million of dollars per year (U.S. equivalent), if the nations are able to
fully implement effective energy conservation policies for buildings. The
return on investment depends both on the successful achievement of all tasks
in the project and on the committment of ASEAN to implement policies and
provide education based on the technical knowledge gained throughout the
project. Even selected successes of the project-- enhanced education in most
or all countries, adoption of policies in some countries, and implementation
at varying levels of effectiveness in some countries-- yield very substantial
returns (in the tens to hundreds of million of dollars per year in reduced
fuel costs) to ASEAN,
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Social/Institutional Analysis Detail

1. Structure of ASEAN Country Decision-making on Eng;gy Conservation in
Buildings.

In the absence of strong government policy directives, decisions
regarding energy conservation in buildings are left by default to building
architects, builders, occupants, and owners, who are assisted occasionally by
.researchers and equipment manufacturers and contractors. In ASEAN nations,
with the exception of Singapore, this ad-hoc decision-making process appears
to be the normm.

One of the purposes of this project is to improve this decision-making
process by providing decision makers with better information and analytical
tools. In the public sector, the project will attempt to strengthen the
ability of policy-making bodies to design and implement progressive codes and
standards. In the private sector, the project will attempt to make
practitioners aware of available energy-saving technologies and improve
linkages between practitioners, government agencies, and research
institutions.

In Singapore, strong leadership in reducing energy use in buildings is
provided the Development and Buildings Control Division (DBCD) of the Public
Works Department. The DBCD promulgated a building vnergy standard in 1979
that now applies to all existing buildings. Compliance has been strictly
enforced, and a substantial electricity price surcharge is planned for
buildings not in compliance. The DBCD is currently upgrading the 1979
standard with hopes of doubling energy savings.

The DBCD has reached out to the private sector by writing a handbook
explaining compliance with the standard and conducting courses based on the
handbook for architects and builders. In addition, the DBCD-led task force .
on standards briefs a committee of architect and engineer practitioners on
prposed changes in energy standards. Researchers from the National
University, who are engaged in research directly supportive of the standards
activity, also participate on the government task force.

Clearly, institutions to support strong policies for energy conservation
in buildings are well developed in Singapore. By continuing to develop and
implement more effective standards, Singapore can serve as a model in the
larger ASEAN effort to reduce building energy use.

In the other four participating ASEAN countries, (Indonesia, Thailand,
Malaysia, and the Philippines) there is considerable scope for strengthening
the policy-making abilities of institutions responsible for energy
conservation in buildings. All have established building energy conservation
as a national priority, but none has implemented a comprehensive nationwide
program.
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In Indonesia, the development and implementation of building energy
standards, rests with the Public Works Department. The Policy formulation
process has been initiated under the auspices of French assistance to develop
an energy conservation master plan. A governmental task force has gathered
and analyzed relevant data on government buildings, and has established
energy svings policies for existing buildings. However, outside of the
Jakarta area, building codes are enforced by local governments that are
constrained by lack of manpower and expertise.

In Thailand and the Philippines, policy formulation responsiblity rests
with national energy planning agencies, the National Energy Administration
and the Bureau of Energy Utiliztion, respectively. Both have been
constrained by lack of expertise, analytical techniques, and data. In both
countries, there is a need to strengthen the Public Works Departments,
because they will be responsible for implementing building energy
conservation policies, and adipting exsiting building codes.

In Malaysia, building energy conservation policies will be developed and
implemented by the Standards and Industrial Reseach Institute.

2, Social Barriers te Energy Conservation in Buildings

The most important barrier to energy conservation in buildings in ASEAN
countries is the lack of informationamong all members of the building
community. Few builders are informed about energy efficient design, and few
courses or other sources of information on the subject are available.
Outside of Singapore, there has been insufficient expertise and equipment,
including computer capabilities, to conduct energy audits or measure the
effects of conservation measures. This lack of information precludes
policy-making in the public sector and rational decision-making in the
private sector.

A second and related barrier is lack of government personnel with an
adequate base of expertise to develop government programs. Until basic
expertise is developed, lower level personnel cannot be mobilized to perform
energy audits or enforce energy building codes. Further, this expertise is a
prerequisite to government cooperation with the private sector in increasing
building energy efficiency.

A third barrier is the potential for increasing the initial cost of
buildings. Wnhile econamic conservation measures assure that higher initial
costs will be offset by reduced fuel costs, the imposition of additional
expenditures on buildings may be difficult to implement in many ASEAN
countries. Demonstration projects are mecessary to prove that conservation
measures pay off. Further, careful economic accounting can demonstrate that
reduced initial costs from downsized cooling equipment can result from energy
conserving designs.

(Gt
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A fourth barrier is pervasive energy wasting habits. Buildings
throughout the ASEAN region are kept colder than is necessary for comfort.
(Ironically, cooling systems designed to keep buildings at low temperatures
actually can consume more energy when the buildings temperature is raised
without reoptimization. 4

The relatively recent introduction of western architecture has led to the
loss of traditional cooling designs. Two examples of traditional
architectural forms in the ASEAN region that contribute to energy efficiency
are natural ventilation and the use of external sunshades over windows.

Government policy and infcmmation programs can assist in modifying
wasteful habits and reinforcing traditional energy saving practices.

3. Regulatory Environment and Building Codes

The regualatory environment within which buildings are designed and built
provides an attractive opportunity to improve the energy efficiency of new
and sometimes existing construction. In ASEAN countries, as elsewhere,

tluing codes have the capacity to control building design in great
cechnical detail, as architects, enginezis and contractors are legally
required to comply with their provisions. However, only Singapore has used
its code to improve energy efficiency. Thus, one of te elements of this
project is to provide technical support to national level agencies and
committees in developing energy conservation standards for building codes.
Though usually developed at the national level, building codes are almost
always administered at the provincial or local level. Another element of
this project, therefore, will focus on training and technical support to
public works department staffs responsible for monitoring and enforcement and
to private sector architects and engineers that must comply.

4, Perspectives of Private Sector & Research Community

The building sectors of the ASEAN countries are highly dif:us2 in
character. There are no single companies that design and produce buildings
on 2 national scale. As a result, there are no major privately funded
research efforts on building sciences, and historically, the sector has
relied on government sponsored research.

5. Manpower Development & Institutional Strengthening

A comprehensive manpower development program is necessary if the ASEAN
project is to influence the building design process. An appropriate approach
would include government policy makers, personnel responsible for building
codes and standards, design professionals, enforcing and educators.

Government policy makers must be able to perform the economic and policy
analyses to justify promoting energy conservation measures. The existing
program at A.I.T. is sufficient at an introductory level, but more advanced
coursework, especially if macroeconomics is needed.
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Officials from government public works departments must be included in
the professional development training. They are the ones who will actually
implement the improved energy efficiency design criteria for buildings
embodied in revised buildingg codes. Improved policy is only as good as its
implementation at the operational level.

Practicing architects and engineers should also be targets of
professional development. Because they were trained in an era of cheap
energy, the mainstream of building design prcfessionals in business today do
not understand the basics of energy-efficient building design. A series of
workshop modules, designed in cooperation with architectural and engineering
societies, is needed to start with the basics and advnce through various lev
els of sophistication.

Finally, similar professional development is necessary for educators, who
will be needed to prepare new students to enter the workforce.

v
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CHECKLIST OF STATUTORY CRITERIA

PROZECT CHECKLIST

A. GENERAL CRITERIA FOR PROJECT

L.

FY 1985 Continuing Resolution

Sec. 525; FAA Sec. 634A;

Sec. €53(b).

(a) Describe how authorizing and (a)

appropriations committees of Senate

and House have been or will be notified
concerning the project; (b) is

assistance within (Operational Year Budget)

country or international organization
allocation reported to Congress (or nor

more than $1 million over that amount)?

FAA Sec. 611 (a) (1). Prior to obligation

in excess of $100,000, will there be

(a) engineering, financial or other plans
necessary to carry out the assistance and
(b) a reascnably firm estimate of the cost
to the U.S. of the assistance?

FAA Sec. 611(a)(2). If further legislative

action is required within recipient country,
what is basis for reasonable expectation
that such action will be completed in time
to pemit orderly accomplishment of purpose
of the assistance?

The Project is an extension
and expansion of the ASEAN

Energy Cooperation in Deve-

lopment Project (498-0272)
The Committees will be

advised of this extension/
expansion of ASEAN Energy

Assistance via Congressional
Notification.
(b) Yes.

Yes. 3ee Project Paper
details.

N/A
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FAA Sec. 611(b); FY 1985 Continuing N/A
Resolution Sec., 501. If for water or
water-related land resource construction,

has project met the standards and

criteria as set forth in the Principles

and Standards for Planning Water and

Related l.and Resources, dated October 25,

1973, or the Water Resources Planning

Act (42 U.S.C. 1962, et seq.)? (See AID

Handbook 3 for new guidelines.)

FAA Sec. 611(e). If project is capital N/A
assistance (e.g., construction), and all

U.S. assistance for it will exceed

$1 million, has Mission Director

certified and Regional Assistant

Administrator taken into consideration

the country's capability effectively

to maintain and utilize the project?

FAA Sec. 209. 1Is project susceptible - Yes. Under ASEAN, six countries

to execution as part of regional or will benefit from component
multilateral project? If so, why is specific information and

project not so executed? Information experience in energy saving
conclusion whether assistance will techniques and energy management.
encourage regional development .

programs.

FAA Sec. 601(a). Information and The Project will help improve
conclusions whether projects will technical officiency of industry
encourage efforts of the country to: and commerce and will foster

(a) increase the flow oi intern- private initiative.

national trade; (b) foster private
initiative and competition; and

(c) encourage development and use of
cooperatives, and credit unions, and
savings and loan associations;

(d) discourage monopolistic practices;
(e) improve technical efficiency of
industry, agriculture and commerce;
(f) strengthen free labor unions.



10,

11.

12,

13.

FAA Sec. 601 (b). Information and
conclusions on how project will
encourage U.S. private trade and
investment abroad and encourage
private U.S. participation in
foreign assistance programs
(including use of private trade
channels and the sexrvices of U.S.
private enterprise).

FAA Sec, 612(b), 636(h); FY 1985
Continuing Resolution Sec. 507.
Describe steps taken to assure that,
to the maximum extent possible, the
country is contributing local
currencies to meet the cost of
contractual and other services, and
foreign currencies owned by the U.S.
are utilized in lieu of dollars.

FAR Sec. 612(d). Does the U.S. own
excess foreign currency of the country
and, if so, what arrangements have been
made for its release?

FAA /sec, 601(e). Will the project
utilize competitive selection
procedures for the awarding of
contracts, except where applicable
procurement rules allow otherwise?

FY 1985 Continuing Resolution

Sec. 522. If assistance is for the
production of any commodity for export,

is the commodity likely to be in surplus

ANNEX I
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Much of the Project funded
training will be conducted by

private and university sources
in the U.S.

ASEAN countries will contribute
an estimated 30% of total project
costs through local support costs.

No. N/A

Yes.

N/A

on world markets at the time the resulting
productive capacity becomes operative, and

is such assistance likely to cause subs-

tantial injury to U.S. producers of the same,

similar or competing commodity?

FAA 118(c) and (d). Does the project
comply with the environmental pro-
cedures set forth in AID Regulation
16. Does the project or program
taken into consideration the problem
the destruction of tropical forests?

Yes. No environmental
assessment is required
according to AID's
revised environmental
procedures.

0
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15,

FAA 121(d). If a Sahel project, has

a determination been made that the host
government has an adequate system for
accounting for and controlling receipt
and expenditure of project funds
(dollars or local currency generated
therefrom)?

FY 1985 Continuing Resolution

Sec. 536. Is disbursement of the
assistance conditioned solely on the
basis of the policies of any multi-
lateral institution?

FUNDING CRITERIA FOR PROJECT

1.

Development Assistance Project

Criteria

a. FAA Sec. 102(b), 111, 113, (a)
281(a). Extent to which activity

will (a) effectively involve the

poor in development, by extending
access to economy at local level,
increasing labor-intensive

production and the use of appro-
priate technology, spreading
investment out frim cities to small
towns and rural areas, and insuring
wide participation of the poor in the
benefits of development on a sustained
basis, using the appropriate U.S.
institutions; (b) help develop co-
operatives, especially by

technical assistance, to assist

rural and urban poor to help
themselves toward better life, and
otherwise encourage democratic private
and local governmental institutions;
(c) support the self-help efforts of
developing countries; (d) promote the
participation of women in the national
ecanomies of developing countries and
the improvement of women's status,

(e) lutilize and encourage regional
cooperation by developing countries?

N/A
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The project will support self
help efforts by ASEAN
countries in energy
conservation. It will
promote the participation
of women in the national
economies and improve

the status of women by
making project training
activities available to
women on an equal basis.
As an ASEAN activity it
encourages and depends on
regional cooperation.

0\



FAA Sec. 103, 103A, 104, 105, 106.
Does the project fit the criteria
for the type of funds (functional
account) being used?

FAA Sec. 107. Is emphasis on use
of appropriate technology
(relatively smaller, cost-saving,
labor-using technologies that are
generally most appropriate for the
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Yes, Sec. 106 for technical
assistance, esnergy, research.
The project is specifically
directed to the alternative uses
of energy.

Yes. Development with application
of appropriate technology and
direct substitution of abundant
resourcesd for petroleum products
is the essence.

small falis, Small businesses, and
small incomes of the poor)?

FAA Sec. 110(a). Will the Yes.

recipient country provide at

least 25% of the costs of the

program, project, or activity

with respect to which the

assistance is to be furnished

(or is the latter cost-sharing
requirement being waived for a
"relatively least developed

country)?

N/A.

FAA Sec. 110(b). Will grant Not capital assistance.

capital assistance be disbursed

for project for more than 3 years?

If so, has justification satisfactory
to Congress been made, and efforts
for other financing, or is the
recipient country "relatively least
developed"? (M.0. 1232.1 defined a
capital project as "the construction,
expansion, equipping or alteration of
a physical facility or facilities
financed by AID dollar assistance of
not more than $100,000, including
related advisory, manageriai and
training services, and not undertaken
as part of a project of a predominantly
technical assistance character."

FAA Sec. 122(b). Does the activity Yes.

give reasonable promise of contri-
buting to the development of economic
resources, or to the increase of
productive capacities and self-
sustaining economic growth?



2.

ANNEX I

Page 6 of 7
g. FAA Sec. 281(b). Describe extent Insufficient renewable energy

to which program recognizes the and the drain current fossil
particular needs, desires, and fuel imports placed on the
capacities of the people of the ASEAN economies are serious
people of the country; utilizes constrains to development.

the country's intellectual The training and research
resources to encourage institu- activities financed by this
tional development; and supports project will seek to alleviate
civil education and training in this problem. All project

skills required for effective components will be implemented
participation in governmental by ASEAN based on the
processes essential to self- preparation of annual work plans.

government. tions, such as the universities.

Development Assistance Project

Criteria(Loans Only)

a.

b.

FAA Sec. 122(b). Information and N/A

conclusion on capacity of the country
to repay the loan, at a reasonable rate
of interest.

FAA Sec. 620(d). 1If assistance is for any N/A

productive enterprise which will compete

with U.S. enterprises, is there an

agreement by the recipient country to prevent
export to the U.S. of more than 20% of the
enterprise’s annual production during the
life of the loan?

Economic Support Fund Project Criteria

a'

FAA Sec. 531(a). Will this assistance N/A

promote economic and political
stability? To the extent possible,
does it reflect the policy directions
of FAA Section 102?

FAA Sec. 531(c). Will assistance N/A

under this chapter be used for
military, or paramilitary
activities?

(

A
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FAA Sec. 534. Will ESF N/A

funds be used to finance the
construction of, or the operation

or maintenance of, or the supplying
of fuel for, a nuclear facility? If
so, has the President certified that
such use of funds is indispensable
to nonproliferation objectives?

FAA Sec. 609. If commodities are to N/A
granted so that sale proceeds will

accrue to the recipient country, have

Special Account (counterpart

arrangements been made?




