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Applied research and 
demonstration project zeros in 

on resource conservation. 
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R pidly growing citie5 in devel
ping rountries malr.e heavy 
e>mand~ on scarce reM>urcc~ 

'uch a~ energy. land. wnter. food and 
building matcriah. The World Danl 
projects that by 2030. 70% or the 

world will be urban and will consume 
most of the world·s enei-gy output. 111 
:!>Oml' de\•doping counti-ies, urban 
con~umption of energy is cxtrem<'ly 
high . Jn Papua Ne"· Guinea, for 
<'xample. the ratio of urban energy 
coruumplion to rural consumption is 
19 10 1.1 

Non-energy rei.ourccs are similarly 

aHected. Cities :are taking O\'cr prime 
agriculrural land iii an alarming rate. 
Converting arable Jami to urban use~ 
is particularly costly. Historically. 
ci11es have been located in th<' mid,t 
of good cropland~ capable of sup
porting a large, non-agricultural 
population. In 50me countries. th<' 
proc:<',S places e:iurcme pr<:ssure on 
marginal agricullural lands 10 pro
duce yet morr food . Oft<'n, wood
lands near expanding citie.s are de
pleted i-apidly to mec1 increasing 
urban demand for fueh•·ood and 
buildin~ materials. 

Cities c-an consume 1hel>e rcl>Qurcc•' 
more efficiently. Conservation, the 
World Banlr. eslimatc!I, could contri
bute signifkantly to a proposed 2~% 
reduction in petroleum import~ in 
developing countries by 1990. A U.S. 
government r<>pon state.~ 1h111 ••in

creased efficiency has the patential l<J 

provide major energy and financial 
benefits to the Third World and 
world mark<'ls:· and yet. tht> rc·port 

l , lt•n~h N•wcomb. bllwd on "ucl•ff um.cl ou1 
1n P•P<WI N ... C.:u•n~•. in 1t.. lote 1117111 
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rnncedes. this approach largely is 
"ignored by international aid agen· 
cies."2 

Fortunately. tlrn silllation is begin· 
ning to change. The World Hanle, the 
United Nations. AID and others are 
moving, a.lbeit tentatively. into con
servation-oriented programs. One Al D 
activity, "Managing t:nergy and 
Resource-Efficient Cities" (MEREC), 
is helping improv<! eHiciency in the 
use of energy and other key resources 
in small and intermediate-sized cit· 
ies- for purposes of this project, those 
with populations of 50,000-150,000. 

The Case for Small and 
Intermediate-Sized Cities 

Some experts argue that resource 
conservation should begin in the 
major cities where most of the urban 
resources are consumed, rather than 
in the small and intermediate-sized 
cities on which the MERE:C project 
is focused. There is no question that 
resource conservation in major cities 
is of great importanee, but il is a 
complex and costly proposition. 
Physical layout and design , grnwth 
trends and patterns, building styles, 
infrastructure systems and life styles 
already are well established. In the 
larger cities. significant resource 
conservation involves ellpcnsive retro
(itting of bi1ildings and homes, dif
ficult changes in infrastructure 
systems and complex and politically 
costly social engineering lo change 
attitudes and practices. 

On the other hand, the number and 
population of small and intermediate
sized cities arc growing rapidly. Be
tween 1950 and 1980 in Africa. Asia 
and 1.atin America, their number has 
tripled. ln almost all of those cases, 
their growth rate exceeded that of the 
nationa.I populalions.1 This means 
that the share of urban population 

2. T~• Glol>.tl !Jflt.~I R<{X>'1 ro •~• /'r.,,.1...,.1. A r<"pon 
l>t<'l"'tni by th .. c.,.,.,,..;1 "" E11vi rot1mt'11tal 
Quality ond lhtt f><'IMrtm""' .,1 Stalt'. Vol. I. 
Wuhinl(ton. DC. 1!•110 

:i . D .. nni1 A .. Rondinelh, n- t~lo1un11 omd ·''""iJJl'"K 
.\hJdl~.S1;~d ca.,, rn l.t:l..f Dtt·"loprd C..1uNl,,tf . • 

t11<n\oft''•Ph pr~pef'cd tor the Oftin~ o1 UrNn 
Ur\'dopmt'n\. Bur·('au for ~("u.·nc;P • nd ~I t"-ch· 
nololr)'. AID, Wuhinl(IOn , DC. l~ I. 
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Tacloban'..1 port oj]er.~ a stud_y in rontrast as traditional boats dack nrar m{ldrrn 
cmnmt'rcir.1l 11tssels. 

living in small or intermediate-sized 
cities is i111creasing. 

Murcover, with limited financial 
rcsourc·es, AID can make a greater 
c.ontribut.ion by concentrating on 
those citi·es in which basic growth pat
terns are emerging. in which trans
portation. waste disposal, water and 
electric powt'r systems arc in ('arly 
stages of development and in which 
it is not too la1e to inOucm:e •he 
design. lctyout and material conlenl 
of hcmsei•, bui !dings and other struc· 
tu res. 

Devclooping countries arc giving 
incr('ase<ll attention to decentralized 
urbanization. Stimulating growth in 
smaller urban centers opens many 
opportunities to work on resource 
conservation problems at this level. 
As small•?r cities more and more 
assume important roles in national 
economic' dt'vclopmenl, their need lo 

Cllercisc efficient energy and resource 
management becomes more compel
ling. Energy and resource conserva
tion may make an e\'en greater impa<:t 
at lhe local level where it is carried 
out us a strategy encompaS!Sing the 
complementary development of an 
urban center and its surrounding 
rural region. For example, urban 
waste products aod waste water ca.n 
be used for compost, fertilizer, soil 
conditioning and irrigation in the 
surrounding countryside. 

Developing MEREC 
MER EC is an applied re.search and 

demonstration project. Host-country 
public officials and private sector rep
resentatives in local demonstration 
areas de"elop an action plan that 
includes a strategy for resource and 
cnergy-eHicicn! deYelopmcnt of a 
variety of sectors. The plan contains 
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a coordinated of sectoral 
investment projects, studies, educa-
tion and efforts, routine in-
formation collection and analysis and 
evaluation. 

The MEREC approach was devel
oped through a "pre-test" in 

Philippines, a small but 
growing of about 103,000 people. 
The Philippines was selected because 
the national government a rela
tively high priority on energy and 
resource problems. Tacloban met sev
eral criteria for participation-rapid 

energy and resource con
straints, local technical and 
administrative capacity and dynamic 
leadership. 

Prior lo the conventional 
sectoral approach, other approaches 
were considered. The first would 
have involved the or 
cities' energy and resource flows to 
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an awareness 
in Tadoban a great can 

done to foster energy and re
source efficiency at the local level 
with local initiative." 

determine the 

approach, though conceptually satis-
would have been complex, 

cumbersome and inaccurate if "PP"'"" 
to small and intermediate-sized cities 
in developing countries. Data would 
be difficult to locate, incomplete and 
unreliable in most cases. The effort 
could be interpreted 
another study, 
stretching patience rather than stimu-

local interest, initiative and 
support. Suitable methods to 
the resource flows would be difficult 
to develop, as would the 
analyses' results into pro-
grams. 

A second approach, the "urban eco-
mode I originally adapted for 

contemporary application by Richard 
Meier in the early 1970s, is a useful 

framework for understand
ing cities as resource-consuming sys
tems and helped guide initial devel
opment 0£ the MEREC project.4 

However, the model lacks specificity 
and rigor, making it difficult to 
teach to others and apply in the field. 

4. R.l. Meier et al., The Urban. Eco!Eyslem and 
Resource-ConurviR!l Urbanism in Third World 
Cc.ties, a report prepared for the OHice o( Urban 
Development, Bureau for Science and Tech
nology. AID. Washington. DC. Much 1981. Also. 
Richard L. Meier. Planni"ng for an Urban Wo,./d: 
The Desip of Re.sourceAConsen,in:g Cities. Mrr 
Pre"'J5, Cambridge. MA, 1974. 

AID for a sectoral 
keyed to the handful or urban sectors 
likely to be energy and resource 
intensive or wasteful. AID experts £eh 
that the land use, 
electric power, water and sewer, solid 
waste and sectors could be 
examined by local officials for re-
source patterns and 
waste with minimal orientation and 
technical guidance from outside. The 
resulting information would be 
pulled together into a multisecloral 
energy and resource conserving strat
egy for the city. The approach's par
ticipatory nature would provide local 
personnel with a sense of control over 
and "ownership" of the project. 

Profile of Tadoban 
Tacloban is one of the fastest grow

ing cities in the Philippines, with 
an annual population growth rate 
(I97!J..80) of 5.6%. The capital of Leyte 
province, Tacloban is a port city and 
serves as the principal commercial 
and educational center of the Eastern 
Visayan region. Of the city's total 
land area of 10,855 hectares, 18.9% is 
urban. The rural area includes arable 
land, land under permanent crops, 
pasture land, barren land and forest 
or woodlands. The climate is tropical; 
annual rainfall is heavy. 

Tacloban is faster than its 
services. 
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income, 
mates. There is no sewer system; the 

system is overwhelmed dur-
frequent rains. Potable 

but 

rains the system 
for short periods while sand filters 
are deaned. Until recently, the city 

.,,.,.,.,.,nc·<>n chronic brownouts due 
output the two local 

power There is no 
public bus service, but extensive pri-
vate fleets of and ,...,.n .... ,, .. 

though very fuel
inefficient, public transport service 
with no regular stops and somewhat 
random routes. Traffic during 

uuu<Juu.Ji:. materials are 
The city is by an elected 

mayor, vice mayor and city council. 
Principal government officers include 
a treasurer, assessor, health 

!-'""~'"·"~''• agriculturalist and city 
coo rd ina tor. ..... "'"'"" 

offices of national orva·n1i".atio1u; 
for water 

and sewer, electric power and the 
police. The mayor does not have 
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offices, the offices must 
coordinate their Tadoban 
with city officials.~ 

Institutional for the Project 

In 1981, shortly after 
Tacloban to be the pre-test 
site, the mayor set up a MEREC task 
force, led by the administrator, 
to act as a committee for the 
project. The task force was divided 
into sectoral subcommittees. 

At the national level, the project 
•n•"'ln•mr·pn by the National Eco

Authority 

officers and consultants. It centered 
on three The first work-

included the task force, its sub-
committees plus energy 
and resource conservation consultants. 
The second, held in was 
attended by the mayor and several 
task force as well as 

5. Todobon, Philippinos, Sil"'111on Ripon: Moruqi"ll 
£n11rgy afl..d Re1011u''Cli! E{firi1nl Citiq.J, prepared by 
Todoban lor AID, Washington, DC Workshop. 
December 1981. 

U.S. technical Si:M~c1:all:sts. The final 
produced the city's energy 

and resource strategy. 
To prepare for the first w.n.rlf·•h•r.n 

the subcommittees nr.f'll'l11rP<1 

to deal with them. Propo
from an Pnf'nrv-.r:onl>lr:t 

transport and traffic 
drawn up by the 
w<1•111.:111" group to a 

and methane gas recovery pro-
gram devised the group 
for water and sewers. 

The land use group recom-
mended resource-efficient 
to influence future land use 
and conversion of unused land and 
nearby rice lands to fruit and vege
table production. The latter would 
help reduce heavy local of 
fruits and from Cebu and 
Manila. It also would make produc-
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Housing in Tacloban refluts a We.51"171 inf1un1ct, with filth• regard ta meeting local 
needs. Roofs retain he.at, there i.s liulr l1entilatim1 or shade /mm trees. 

tive use of organic waste generated 
by the city, take advantage of local 
tcchnic-.i.I and ma.rketing expertise and 
help absorb the city's surplus labor. 

The land use working group recom· 
mended consolidating planned indus
trial sites into one well-serviced site 
located near a major bus route. on the 
city's outskirts. Earlier planned sites 
were rar-nung with poor access. in
adequate services and weak drawing 
power. 

The energy working group recom
mended household and business sur
veys along with educational cam
paigns to identify specific 
conservation opportunities and 
encourage their exploitation. The 
water and sewerage working group 
recommended initiatives to increase 
efficiency or solid waste collection, 
disposal and recycling. 

A preliminary state-of-the-art paper 
on energy and resource conservation 
was prepared by AID. U.S. sectoral 
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experts responded to the proposed 
strategies at the second workshop and 
recommended a refined set or strate
gies along ·with criteria to be applied 
to their further devclopmt>nt. It was 
agreed that the strategy elemenls 
should be: 
•cost-effective in terms or resource 
conse.rvatio•n and improved commun
ity welfare measured against life cycle 
costs; 
•proven approaches and appro
priutely small-scale; 
•replicable in other cities and capable 
of becoming self-sustaining; 
•learning-based - capable or increas
ing local kn1owledge and understanding; 
•manageable by the city; and 
• renective or a healthy interaction 
between tht! public and private seclors.6 

6. Coo1><·n • 11d Lybra11d. "Pn~·t~.i lor Man~gi ng En· 
er~)' and K etiOUtCe Effidt'nt Citiet~ Resulli or 
~r a•h lnK•ot1. OC \'' orkshop ," Oe-cem ber HJ.. I I. 
1981. Al~o. Uevt"lnpment Analy!iJ and P'rogram· 
ming. Inc. , ··:Managi ng Energy and R c·MJur('r 
f.flid •nt c11; . .,., Pr<>i•·<:t l) t'ti1tt1." Jan\lory 1982. 

Workshop participants agreed no 
action should be taken on strategy 
elements in the absence of adequate 
planning and design information and 
without community participation. Fur
thermore, it was agreed that certain 
"don'ts" should be observed during 
the inilial phase: don't do anything 
that requires heavy capital invest
ment, that will result in major physi
cal change, that will require major 
social change or he politically risky. 
T hese criteria and general guidelines, 
along with the revised proposed strat
egy elements, set the stage for and 
the tone of I.he third workshop and 
prepared actiun plans for each sector. 

Strategy Synthesis and Summary 

The final step was to write a brief 
synthesis and summary of the strate
gy. The strategy covered general sup
purt, land use, transportation, solid 
waste, building design and materials. 
sewage. water and energy and electric 
power, in order of rank renec1ing the 
relative impact a sector was thought 
to have on other sectors. 1-·or example, 
the "general support" plan contained 
two cross-c:utti ng elements - a citywide 
resource conservation information 
and education campaign and a de
monstration community illustrating 
elements of the overall strategy. Tht~ 

transportalion sector was perceived as 
a web thal binds and links other sec
tors of the city and which becomes a 
major tool Cor land use planning and 
implementation. It also was viewed 
as a sector that very inefficie_ntly con
sumes large quantities of peu·~ 

energy and time, adding to p.-ice 
inflation. 

Other strategy elemenls were less 
cross-cutting but represented areas 
with significant opportunities to 
conserve resources important to the 
city. Heading the list was solid waste 
disposal. Experts felt the community 
can play a significant role in improv· 
ing sanitation as well as recovering 
and recycling waste. The key to this 
sector strategy was the need to in
crease inlormation on current dis
posal practices and waste contenl and 
to convert this knowledge into spe.cif-
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Culcrfttl jupnrys and tricydts it1 downtown Tacloba11 aggn1w1tt tm alrea<(v irirf.(i
dn1t trt111.sporl<1tio11 systnu. Al D will help set 11p <111 rfl.ecti11t syst.1!111 lhtll will .mn 
timr and f uel without di.~placing lra<lilicmnl t•rl1idt>.1. 

ic opportunities for improving wast<! 
management and rn<·yding. A series 
of studies, pilot dt>monstrations and 
public t·ducation programs were 
planned. 

The energy and electric power sec
tor deserves spc.•cial mc nr ion because 
of its position at the bottom o[ tht' 
list. Frequent brownouts constrain 
modernization. de\·elopm<'nl and the 
creation of new employment <1pportu
nities in Tadoban. Tlw problem will 
be allevialcd late r this yur. when 
Leytt•s first gl'othermal plant is an
ticipated to be ready . Nonetheless. 
transmission system improvements 
and energy audits 10 he introduct·d 
under MER EC ,,.. ill cul wastl' and 
consumer costs. and provide good 
examples for less fortunate to\\"ns and 
cities. 

Lessons of the Pre-T est 

Tht' pre-test's approach proved 
viable in addressing the problem ol 
resource conserYation in small ancl 
intennediat<·-s ized d1ics where it is 
possible to begin at the local lt•vcl. 
The approach will be relined and 
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improvt•d through funh<"r applica
tion. In tine meantime, the key les~ns 
or the phmning process includ<': 
1. The ap•proach never went bc-yond 

the cap1acity or local sectoral practi
tioners lo comprehend it and to 
play a key role in it. 

2. The group process immeasurably 
contributed 10 the acc(•ptance or the 
stralegy that was developed. 1lw 
c:cmt.inued political supporl ii 
a<:hiev1!d and the pro!.pcc:I thal it 
may be· (•xplained convincingly 10 

the gt•neral public. 
3. The group process also ussun•d 

continued integration or strategy 
sectors and el(•mc nts and high· 
lighted! inl('rsectoral linkages. re
quirc n11e n1s and opportunities (or 
interag;ency cooperation. 

T he Global MER EC Project 

Based on the succt'S!I of the pre-test, 
a global M ERF.C project was ap
pl'Oved in July 1982. The projt.'<'t pro
vides gi-anl hinds and technical assist· 
ance for planning eHorts similar to 
the T11doban one and for local 
i.nplcmenlalion o( energy and re· 

source pilot and d<'mon.stration proj
ects. Tcc·hnkal assistanc<' is provided 
by the TcnncsscE' Valley Authority. 
which has eittensive e.xpcri<'nce in 
1o·orldng on local-level economic and 
resource de\'clopmcnt. MEREC has 
an initial life of four y(!ar~ with the 
implementation phase of the Tadoban 
projccl as the first field a«tivity. t\ 
MEREC project in Thailand is being 
discussed ;md a third projl'ct is under 
consideration in Portugal. 

Implementation of Tadoban's 
MERl!:C plan began wirh AID and 
the Philippines go\'<~mment signing 
a project a~r<'ement in Scplernber 
1982. Implementation is the responsi
bility of the sectoral agencies that 
partidpal<!cl in the pre-lest. The task 
force oversc•es the project. 

The city's fast step was to rinalizt· 
the sectoral action plans and lo pr<·
pare a detailed budget and imple
mentation plan. AID is providing a 
s21:1.000 grant plus lechnical support 
by the Tennessee Valley Authority 
and the global MER EC project. The 
city and national governments arc 
pro\'iding additional fonds and in
kind support. 

Some subprojccts lx!gan t'ven be fore 
the first disbun.ement or MER EC 
Funds in early 1983 (see bo1t.). Each 
subproject is designed to take ad
vantage o[ opportunities and O\'er 
come constraints particular to Taclo
ban. For example, a key queslion [or 
the land use plan is 10 what extent 
should agricultural lauds surrowlding 
the city prnper be preserved against 
urbanization. The citv hirt~d a con
sulting firm to analyze soils and 
1opography iu the city's outlying 
;u-eas. lo prepare a land capability 
anaty~is and to conduct an aerial and 
Held topographic sur\'ey of the city 
10 serve as the basis for the land US<' 

plan. drainage works and future de
velopment projects. City pl.'rsonnel 
will par1idpatt> in the surv<'ys and 
will rec:eive on-the-job !raining in 
interpreting them. 

Projecc lnn itutionaliza1ion 

The MEREC project i.n Tadoban 
deliberately avoided creating new 
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institutions. Nonetheless, MEREC is 
institutionalized as a basis for 

continued coordination among local 
The MEREC data base on 

land use, urban waste 
and other sectoral activities will be 
useful well beyond the life of the proj-
ect. MEREC has created a 
greater awareness in Tadoban that en
ergy and resource efficiency can pro-
mote economic that 
new technologies and annr,n,..rh•>~ 
available and 
context and that a great deal can be 
done to foster energy and resource 
efficiency at the local level with local 
initiative. For the mayor 
has launched a media-oriented 
education and is introduc-

MEREC ideas into the school 
system. 

Evaluation 

A evaluation procedure is 
being established for the MEREC 

Land Use 

in Tadoban. A U.S. 
firm, Socio-Economic Systems 
is an evaluation 
handbook for local officials and staff 
in Tacloban. TV A will help the city 

monitor project 
The handbook will establish proce-
dures for measuring the of 
subprojects during and after 
mentation and will 
lines for comparing these measure
ments with baseline data and the proj
ect's original targets. It also will 
include procedures for calculating the 
cost-effectiveness of each subproject. 

There is much to be said in favor 
of the MEREC approach on the basis 
of its timeliness, relevance to 
energy and resource 

to planning and devel
opment at the local level. The results 
of the impact evaluations, however, 
will be the final factor in determining 
whether it is a conservation approach 
worthy of widescale promotion. B 

Eric is chief of the 
and rural development division (RRD) 
in A/D's Office of Multisec/oral Devel
opment, Bureau for Science and Tech-

Alan Carroll is MEREC project 
manager in RRD. 

The authors are indebted lo 

make the MEREC 
them are Robert lchord, 

division chief in Al D s Asia Bureaus 
Technical Resources Office, who directed 
the project team lo opportunities in Asia; 
Lawrence Eroin, senior energy adviser, 
and his assistant, Concita Silva, in A/D's 
Philippines mission, who guided and ad
ministered the project; Avrom Bendavid
Val, TVA subcontractor, who provided 
technical support lo the project; Greg 
Haladay, who worked on the project as a 
Peace volunteer and is now 
assistant project coordinator under the 
mayor; Steven Hadley of the Asia Bureau 
for his editorial assistance; and the 
and people of Tacloban, who have been 
key to progress achieved lo date. 

•A at the municipal s1~iu2:nc,en1011se 

•A new land use plan to identify the most produc
tive uses for urban land and the most resource
efficient patterns of ""''v"'''-"" 

producing energy from animal and human waste. 

Electricity 
• A new land use data and monitoring system. 
• Promotion of urban agriculture. 

Housing 

•Construction of energy-efficient, low-cost demon
stration housing units designed with local mate
rials. 

•New catch basins and an 
oxidation pond to control runoff in the city. 

•Water line and repair to reduce 

Waste M~1n~12emc:nt 

•A landfill to replace the existing open 
dump and create new land. 

•Centralized containers and push carts to collect 
waste in an energy-efficient way. 
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•Calibration of electricity meters to reduce losses. 
•Energy audits of major consumers to pinpoint 

electricny waste. 

Other 

• Research and development of a more fuel
erricient cookstove suited to local needs. 

•A new energy/fuel erficient transportation master 
plan coordinated with the land use plan. 

• Education campaign on energy-efficient traffic and 
transportation. 

lnfonnation and Education 

• program of workshops, school activi-
ties, publicity and campaigns on 
energy and resource efficiency. 
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