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TO: Dr. John R. Eriksson ,DATE: February 17, 1988
 

Director, UST.D/Thailand RIG/EA-88-130
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 Leo Vi 
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RIG/A/M / 

SUBJECT: Audit Report No. 
2-493-88-03
 
Audit Report of the USAID/Thailands Micro/Mini

Hydroelectric, Project No. 
493-0374
 

The Office of the Regional Inspector General for
Audit/Manila has completed its audit 
 of the Micro/Mini
Hydroelectric Project 
 No. 493-0374. Five copies of

audit report are enclosed for your action. 

the
 

The 
 report contains two recommendations for your
resolution. 
 Please provide written notice within 30 days
of 
 any additional information related to the actions planned

or 
taken to implement these recommendations.
 

I appreciate the cooperation and courtesy extended 
 to my

staff during the audit.
 



EXECUTIVE SUMMARY
 

The purpose of the 
 Micro/Mini Hydroelectric Project in
Thailand was to develop an analytical capacity and method
which would 
 permit the Royal Thai Government to improve
smali hydroelectric system 
planning, analysis, construction

techniques and procedures and to design and 
 construct up to
12 micro/mini hydroelectric generating systems. 
 The project

paper defines a micro electric generating plant. as one that
 
can produce 1 100 kilowatts of electricity, while a mini
plant can produce 100 - 1000 kilowatts of electricity. The

project 
 was viewed as a crucial starting point for
Thailand's small hydroelectric 
 program. It was envisioned

that 100 small hydroelectrLc 
 sites could be constructed in
Thailand. During implementat:.on the project 
 was changed

building no sites with 

to
 
1-100 kilowatts of generating


capacity and the total number of 
 sites dropped from 12 to
eight, six sites with 
 capacity of 500 to 958 kilowatts and
 
two sites exceeding the 1000 kilowatt range.
 

The project was a $12.8 million joint 
 effort by. A.I.D., and

the Royal Thai Government. A.I.D. provided $8.0 million in
loan funds at standard terms 
 of 40 years, and a .$100,000

grant to cover evalLition requirements. The Royal Thai
Governmert's share was 
$4.7 million. The loan agreement was
signed on September 16, 1982 
with the project assistance
 
completion date scheduled for September 1987. 
 By December

31, 1986, A.T .D. expenditures for project activities 
 were
 
$1.95 million.
 

This was primarily a program 
 results audit. The specific

objectives 
of the audit were to determine whether (1)
project objectives would be achieved, (2) project
accomplishments wculd be long lasting 
 (institutionalized),

and (3) manag,9ment monitoringc werepxactices adequate.. 

The Iicro/Mirv: Hydi:uei Pc tri jec will providehydroelectric energy to 
many areas in Thailand making the
country less dependent on 
 fossil fuels. Thus one purpose ofthe Project will be achieved. Hojwev'2, USAID/Thailand hadnot fully documenited how iostitutional development would occur, especially sustainabllity. In addition, project
monitoring should be improved, primarily the documentation
 
of monitoring activities.
 

A.I.D. policy defines :nstitutioniil development an
as

important factor that 
must he considered in project designand Implement&. Lon, especially fC: iienewable energyprojects. Numro change s have be ,,v t ) project designand it is urci,Lain whethec Agency .i ,s72:u;ional developmentobjectives were hcng achievd. his occurred because the 

http:implementat:.on


institutional development cuncepL; in the project design
were not fully adhered to nor was the impact of the changes, 
as they pertained to institutional.:>ation, documented by

A.I.D. or the Royal Thai Government. As a result, over $8

million in loan and grant 
 funds were being spent without
 
assurance that developmental benefits would 
 be long
 
lasting.
 

We recommended that USAID/Thailand document 
with specificity

what now constitutes adequate technological institutional

development for this project to ensure its 
 long lasting

effect. USAID/Thailand responded 
that much of the planned

institutional development progressed
has satisfactorily

through the 
 technology transfer achieved during construction
 
of six of the 8 hydropower systems underway 
 at the time of

audit although the USAID agreed tiat there has been 
a high

turnover of trained project staff.
 

USAID/Thailand's respunse explained 
 several aspects of the
 
project and gave 
 reasons for changes which were not readily

available during the audit. 
 The report has been revised
 
accordingly. 
 However, the Regional Inspector General's

position continues to be that it 
 is necessary for any

changes 
 in project desigr and implementation to be
documented as 
 they occur because such documentation is
 
necessary for 
managerial evaluation and is beneficial to any

new managers. Also, what constitutes an adequate level of
institutional developmen 
 as 
a result of the changes needs
 
to be documented and approved, including the number 
of
 
trained staff 
 to be dedicated to hydroelectric activities in
the government, 
 the turnover of the facilities and the
 
source of for and
budgeting operation maintenance. The
 
implementation 
of the updated institutional development

requirements also needs to be verified. 
In this regard we
 
found USAID/Thaiiand's documentation to be inadequate. 
 A

similar lack of documentation was reported in 
other audits
 
of USAID/Thailand, for instance in 
 the Audit of" Mae Chaem
 
Watershed Development Project, Audit Report No. 
2-493-86-04
 
issued May 26, 1986 
 and the Audit of USAID/Thailand's

Project Management Information System, Audit Report 
 No.
 
2-493-88-01 issued October 30, 
1987.
 

A.I.D. regulations require USAIDs 
 to establish p.coject

monitoring and evaluation plans all
for projects. The

Micro/Mini Hydroelectric Project was 
 not adequately

monitored by USAID/Thailand. This occurred because

USAID/Thailand 
did not implement an effective 
 project

monitoring system did it
nor adequately document monitoring

activities. As a result, USAID/Thailand was not fully aware

of the actual status of 
 project activities and of the
 
project's 
 success in meeting A.l.U.'s development and
 
project objectives. We 
 recommended L!)at USAID/Thailand
 

-i..



improve its monitoring procedures and activities to provide

effective project monitoring over the remaining life of
project activities. USAID/Thailand agreed that project

monitoring could be improved and better documented.
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AU0Ir OF
 
MICRO/MIN:IHYDROELECTRIC PROJECT
 

USAID/THAILAND
 

PART I - INTRODUCTION
 

A. Background
 

The purpose of the 
 Micro/Mini Hydroelectric Project in
Thailand was to 
develop an analytical capacity 
and method
which would permit the Royal 
 Thai Government (RTG)
improve small to
hydroelectric 
 system planning, analysis,
construction 
 techniques and 
 procedures 
 and to design and
construct 
 up to 12 
 micro/mini hydroelectric generating
systems. 
 The project 
 paper defines 
 a micro electric
generating plant 
as 
one that can pioduce I - 10-0 
 kilowatts
of electricity, while a mini plant 
can produce 100 
- 1000
kilowatts 
 of electricity. 
 The project was viewed as a
crucial starting 
 point for Thailand's 
 small hydroelectric
program. 
 It was envisioned 
 that 100 small hydroelectric
sites could 
 be constructed 
 in Thailand. 
 During
implementation 
 the project was 
changed to building no sites
w4th 1-100 kilowatts of generating capacity 
 and the total
nu ,iber of 
 sites dropped from 12 to 
eight, six sites with
capacity of 500 
to 958 kilowatts and 
two sites exceeding

1000 kilowatt range. 

the
 

The Micro/Mini Hydroelectric 
 Project (493-0374) 
 owes its
genesis 
 to the design and initiation 
 of the Renewable
Nonconventional 
 Energy Project (493-0304). 
 This project
apparently 
 had success in 
 constructing micro hyjroelectric
sites. 
 Under the Renewable Nonconventional Energy Project,
four hyydoelectric systems (all 
 under 200 kilowatts) were
constructed. 
A.I.D. believed the total national 
 and village
benefits appeared 
 quite positive 
 for replication
micro/mini hydroelectric 

of 
sites. 

The Project was a $12.8 million joint effort by A.I.D. andthe RTG. A.I.D. provided $8.0 millionstandard terms in loan funds atof 40 years, and $100,000 in grant funds to
cover 
 A.I.D. evaluation requirements. 
 The RTG share was
projected at $4.7 
million. 
 1he' loan agreement was signedSeptember 16, 
1982 with a project completion date scheduled
on
 

for September 
 1987. USAID/lhailand 
 plans to extend tne
project completion date by 
two years. By December 31, 1986,
A.I.D. expenditures 
 for project activities 
were $1.95
 
million.
 

In September i )82, A.I.D. 
Hydroelectric 

aio the RL 3 inrne the Micro/MiniF;.u ject ('s9 -J370 loan 6greement aimed atsystematically 
 developing options to 
 reduce Thailand's
dependence on 
fossil fuels for electr.i,.,aI 
 energy generation
 



through the 
 development of 
 economically attractive
indigenous micro/mini hydropower 
 resources. 
 it
envisioned that one was

hundred small hydroelectric sites could
be constructed in Thailand.
 

Reimbursement of costs was 
to be made using the
Reimbursement Agreement Fixed Amount

method. 
 A.I.D. would reimburse the
RTG up to 50 percent of 
 the cost of civil works
c'nstruction, 
 including equipment installation and necessary
pcwer transmission and distribution 
lines, and 100 
 percent
of the costs of power plant equipment. The fixed costs were
to be established using the actual contract award amounts.
 

Two RTG agencies were involved in the project and 
 two others
would be involved once the 
 power plants were operational.
The National Energy Administration was responsible 
 for the
overall project implementation. 
 The National Economic
Science Development Board 
was responsible for coordinating
study results and analysis so as to maximize the utility and
impact of 
 project activities. 
 The Energy Generating
Authority 
 of Thailand would 
 assume responsibility
operation and maintenance for
 
of the power plants while the
Provincial Electricity 
 Authority would assume responsibility
for electrical distribution to 
users.
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B. Audit Objectives and ScoL)e
 

This was primarily 
a program results audit. 
 The specific
objectives 
 of the audit were to determine whether (1)
project objectives 
 would be achieved, (2) project
accomplishments 
 would be 
 long lasting
(institutionalization), 
 and (3) management monitoring
practices were 
 adequate. We not
did review actual
expenditures 
 for construction 
 of the hydroelectric sites
because under 
 the Fixed Amount Reimbursement Agreement
(FARA), the Royal Thai 
 Government (RTG) initially provides

all the funding for construction. 
 Reimbursement 
would be
made by A.I.D. 
 as each site was completed. None of the
sites had been completed at the time of 
our audit.
 

The audit work was 
 conducted at USAID/Thailand who

overall management responsibility 

had
 
for the project. The
audit included reviews 
 of project and
files records
maintained at USAID/Ihailand. Review of 
 accounting records,
financial statements, periodic 
 progress reports 
and other
p-rtJnent records was 
made to assess project progress. Also
reviewed were final reports 
 provided under 
a professional
services contract with the Association 
 of Team Consulting
Engineers 
 Co., Ltd., K Engineering Consultants Co., Ltd.,
and Stanley Consultant, Inc.. 
 These reports contained the
financial feasibility, socio-economic, and environmental
impact analysis performed on the first 
 three sub-projects
currently 
 under construction. 
 Interviews were held
USAID/Thailand engineers and 

with
 
personnel participating in the
 

project.
 

The information needed from 
 RTG officials was obtained by
the auditors after preparing all pertinent questions
required for completion 
 of the analysis of project
activities. Meetings 
 were held with the RTG Project
Director and other key 
 RTG officia..s including the 
 Deputy

Secretary General 
 of the National Energy Administration
(NEA), the agency 
responsibi, for implementing the project,

and other members of 
the NEA staff'.
 

The audit was 
 performed in USAID/Thaiiland during 
the period
October 1986 to 
April 1987. It was made in accordance with
generally accepted 
government, auditing 
standards. Internal
controls and compliance 
work was limited to findings

discussed in the report.
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AUDIT OF 
MICRO/MINI HYDROELECTRIC PROJECT
 

USAID/THAILAND
 

PART II - RESULTS OF AUDIT
 

This audit was made to determine whether project objectives
 
would be achieved, whether project accomplishment would be
 
long lasting and if management monitoring pract'ces were
 
adequate. The audit showed that numerous changes 
 had been
 
made to project design and it was uncertain whether Agency

institutional development objectives were being achieved.
 
Further, the project was not adequately monitored by

USAID/Thailand nor did it adequately document monitoring
 
activities.
 

The 1.icro/Hini Hydroelectric Project will have pr.ovided
 
hydroelectric energy to many areas in dhailand making
 
Thailand less dependent on fossil fuels. Thus one purpose
 
of the Project will have been achieved.
 

The auditors noted that numerous changes to project design 
had been made during project implementation. These changes 
were reflected in the number and type of hydroelectric 
projects to be constructed, the cost o( each sub-project and
 
the time frame during which the project was to be built.
 
The auditors also noted that 1.nstitutionalization, a very
 
important component of the project design. had not been
 
readdressed after the changes hao been made. In 
 addition,
 
management actions with respect to the changes had not been
 
documented.
 

USAID/Thailand did not follow Agency monitoring criteria by
 
not adequately documenting management monitoring practices.
 
Project progress reports were not being submitted as
 
required and site visits were not documented for management
 
use. 

We recommend that USAID/Thailand specifically identify those
 
changes that prevent institutionalization from being
 
implemented in a manner consistent with project planning

documents aod readdress whether the impact of such changes
 
are in accordance with agency policy. All changes should be
 
approved and documented. Monitoring procedures should be
 
documented and implemented over the remaining life of
 
project activities.
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A. Findings and Recommeridation 

1. Project Institutional Development Objectives 
 May No
 
Longer Be Consistent 1ith Age-ncyDevelopment Policy
 

A.I.D. policy defines institutional development 
as an
important factor that must 
be considered in project design

and implementation, especially 
 for renewable energy
projects. Numerous changes have been made to 
 project design
and it is 
uncertain whether Agency institutional development
objectives 
were being achieved. This occurred 
 because the
institutional development 
 concepts in the project design

were 
 not fully adhered to 
nor was the impact of the changes,
as they pertained to institutionalization, 
documented by
A.I.D. or 
the Royal Thai Government (RTG). 
 As a result,
 
over $8 million in loan and grant funds were being spent
without assurance that developmental benefits 
 would be long

lasting.
 

Recommendation No. 
1
 

We recommend that USAID/Thailand specifically document what
 now constitutes 
 adequate technological institutional

development 
 for this project in accordance with agency

policy. 
 This action should ensure 
 the long lasting effect
 
of' institutional development.
 

Discussion
 

A.I.D. policy 
 states that .ristitutiona, development is an
important factor that 
must be considered in project design

and implementation, especially for renewable 
 energy
projects. Institutionalization is essentia] 
for providing a
country the self-sustaining capacity 
 to solve critical

development problems. 
 An effective institution is one in
which host 
 country resources will 
 foster developaient that
 can be sustained 
 after external assistance is withdrawn.
A.I.D. has viewed institutional development as 
an important

element of its development assistance 
program for 
years. For instance, the A.I.D. Policy 

many
 
Paper on
Institutional Development 1/ focuses on the idea
A.I.D.'s institutional development 

that
 
effort will. be directed 

at improving 
 the policies and procedures of key recipient
country organizations. 
 The Ipolicy paper noted that
institutional development should 
 encourage the development

of institutions by 
 building effective information handling

systems and strong 
 analytic capacities, 
 and it should

provide for the active participation of clientele in the
 

I/ A.I.D, Policy Paper Institutional Development, 
 dated
 
March 1983.
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design, implementation and evaluation of field programs.
 

Institutional Development
 

Numerous changes had been 
 made in project design and it is

uncertain whether 
 Agency institutional development

ob 'ctives were being achieved. This occurred because 

of the institutional development 

many
 
concepts in the project


design were not fully adhered to nor was the impact of the
changes, ps they pertained to institutionalization,

documented by A.I.D. or the RTG. 
 These changes were
 
reflected in the number 
 arid type of hydroelectric projects

to be constructed, the cost of each 
 sub-project, the

time-frames during which the project was to be built, and
 
the establishment and operation of 
a Project Operations Unit
(POUl). Project documents also did not fully address project

continuation after withdrawal of external assistance.
 

As the following table showF, eight mini 
 hydroelectric sites
 
and no micro sites were planned to be constructed instead of

the twelve combination micro/mini sites initially planned.
 

Project Site 
 No. of Kilowatts Type of Site
 

Nam Mae Hat 1/ 
 818 Mini
 

Huai Lam Sin 1/ 958 
 Mini
 

Khlong Lam Piok 1/ 1,182 Exceeds Mini
 

Lam Pra Plreng ./ 850 Mini
 

Nam Kha Mun 2/ 1,030 Mini
 

Khlong Duson / 
 680 Exceeds Mini
 

Nam Ya Mo 31 
 500 Mini
 

Nam Mae Sot 3/ 660 Mini
 

l/ Only Nam Mae Hat, Huai Lam Sin and Khlong Lam Plok sites
 
were under construction.
 
2/ Construction bids had been offered on the Lam Pra Plreng,

Nam Kha Mun and Khlong Duson sites.
 
31 The Nam Ya Mo and Nam Mae Sot sites were still in the
 
design phase.
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Construction 
 activity under the 
 Micro/Mini Hydroelectric
Project has been concentrated in the 
 upper mini 
 range of
1000 kilowatts 
 with two 
 sites exceeding the 1000 kilowatts
mini limit. The National Energy 
 Administration 
 (NEA) has
defined the mini hydroelectric 
 site size differently from
the project. 
 While the project paper defines a mini 
 site as
not exceeding 1,000 
 kilowatts 
 in electrical 
output, NEA
considers up to 
6,000 kilowatts in output 
as a mini site.
 

Institutional 
 development may be limited because only eight
hydroelectric sites will 
 have been built. It was
anticipated in the planning 
 documents that 
a minimum of 10
to 15 sites would be essential to provide 
 a reliable data
base. Construction 
 of the first six sites was 
scheduled to
commence in 1983. 
 The second 
six sites were planned for
construction beginning in 1984. 
 After almost four years of
project implementation only three 
 sites have progressed to
the construction phase.
 

Construction 
has also been unusually slow 
 for the three
sites under construction. 
It was anticipated that
six sites the first
would be constructed and completed by late 1984 or
early 
 1985. Instead, according 
 to NEA officials,
construction 
of the three sites was 
only about 20 per cent
complete at 
the end of 1986 and 
 none of the first three
sites under 
 construction 
will be operational before May
1988. 
 The project completion date will probably have to be
extended at 
 least two 
 years for completion of 
 all site

construction work.
 

Most of the delays 
 were caused by problems associated with
contract negotiations 
 and conflicts 
 over contract
specifications 
 and scope of work 
 sections. 
 In addition,
many of the work schedules 
 were considered 
 unrealistic
terms of time in
and other unforeseen factors. 
 For example,
while the contract 
for the Khlong Lam Pink 
 site was awarded
in September 1985, 
 construction 
 work could not begin until
January because of 
monsoon rains 

villages over division of 

and disputes between two
 
labor.
 

The hydroelectric 
 sites actually being constructed 
 under
project funds 
 were also more costly than provided for in
planning documents. 

anticipated that 

For e~ample, it was originally

the first six sites would cost 
about $2.6
million or an 
average of $433,000 per site. 
 The actual cost
of the first six sites under 
 construction 
will be about
$8.45 million or 
about $1.41 million per site.
 

According to USAID/Thailand officials, this 
 occurred 
because
the original estimates 
 were 
 only rough figures and 
were
primarily based 
 on estimates 
 for smaller facilities
those being constructed. than
 
They further noted the 
actual cost
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was to be determined as the pi'ojec t was implement ed andappropriate facilities were detigned using a site selectionmodel developed under the project. 
 Also, because the sites
were larger, 
 the cost per kilowatt of electricity for the
sites constructed under the project 
was expected to be about
half the cost per kilowatt for the six sites identified in

the project paper.
 

The Micro/Mini Hydroelectric project 
 paper specifically
highlighted the 
 need for institutionalization by formulating

a project design would
that specialize in conveying the
results of project analyses 
 to those RIG personnel and
organizations 
 most likely to make use of 
the information.
The project paper called 
for institutional development 
 to be
achieved through 
 (i) the creation of a POU 
 for data
collection and analysis and 
(2) the construction of up 
 to 12
micro/mini hydroelectric 
 sites which would provide the basis
for the collectible data. 
 The POU 
 was to be under the
direct supervision of 
 the NEA Deputy Secretary General and
was to be accorded a high 
 priority for the development of
the small hydroelectric 
 sector and for ensuring maximum
institutionalization 
 of project results. Specifically, the
POU was to be involved in the collection of existing 
 data on
Thai and foreign experience in the micro/mini hydro section;it was to be responsible for proposing and directly
implementing project funded analysis, planning constructionand operations; and it was to Ie responsible for thesystematic monitoring 
 and evaluation of field 
 activities


undertaken by the Project. 

The cieatio!-i of POUthe was a condition precedent to the
loan agteement 
and NEA initially satisfied the condition by
formally assigning 12 officials to POUthe in September1982. T1he FUG, however, never fully provided the resourcesnecessary to carry out the POU functions even though those
functions which were 
specifically identified in 
the loan and
grant agreement were considered essential to the success of 
the project.
 

According to a January 
1986 Technical Assistance Report 2/
senior NEA 
 staff 
 were not assigncd full-time and the
full-time 
 staff who were actually appointed were junior
engineers. The report 
 noted that e
the engineers lacked
experience 
 to 
 the
or authority implement institutional
 
development aspect of 
 the project. In addition, the POU
staff who were assigned to the project were 
carrying out
project activities only a part-time basis.
on Therefore, it
 was difficult 
for them to devote time to 
Zhe Micro/Mini
 

2/ Micro/Mini Hydroelectric Project, Part B Services

Technical Assistance, Volume 
11, January 1986.
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Hydroelectric Project on a priority basis. As a 
 result, it
 
often 
 took the POU staff months instead of weeks to review
 
and approve documents. In fact, the problem became so ac'!te
 
that in December 1983 the USAID/Thailand Director informed
 
NEA that A.I.D. would deobligate -the loan if the POU and
 
Min.stry of Finance continued with the lengthy delays and
 
lack of sound progress.
 

At the time the loan agreement was signed, NEA indicated
 
that 
 eight full-time staff and 11 specialists as required

would be assigned to the POU. At the time of 
 this audit,

the POU had only five full-time employees. A NEA official
 
indicated that over 50 different employees had 
 been assigned

at different times to work on the Micro/Mini Project as the
 
needs required. Their first priority, however, was with
 
NEA. Essentially, institutional development activities
 
provided by the POU consisted of day-to-day data collection
 
and monitoring of construction activities and establishing

dialogue with USAID/Thailand. USAID/Thailano officials told
 
us 
 that the POU was not necessarily the only or the best way

to achieve the institutional development objectives 
 and that
 
the knowledge obtained by NEA employees in gener,.i may have
 
been as good or a better approach. However, if so, those
 
facts should 
 have been verified and documented in a plan for
 
achieving institutional development.
 

Another important aspect of institutionalization 
was that
 
host country resources would eventually be used to foster
 
development and 
 provide for project continuation after
 
withdrawal of external assistance. The only reference to
 
sustainability in 
project planning documents was that one
 
RTG Agency would assume responsibility for operation and
 
maintenance 
of the power plants once construction was
 
complete and another 
 Agency would be responsible for
 
electrical distribution to users. 
 We were told that it was
 
premature 
 For A.I.D. to have a plan foz turning over the
 
facilities to the government as construction of any 
 one site
 
had tiot been completed. Consequently, project funds were
 
being spent 
 without assurance that developmental benefits
 
would be long lasting. A more definitive plan for project

sustainability should be developed.
 

Management Comments 

USAID/Thailand disagreed with our position 
 regarding

institutional development and 
 believed institutional
 
development had occurred consistent with 
 project planning

documents. They contended that 
 the fact that several key

elements of project design initially considered essential
 
for institLitiona.1 development were nlot 
 implemented as
 
planned does not 
 establish the premise that institutional
 
development had not or would not 
 occur. For example, they
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acknowledged that 1) only eight hydropower systems would be
 
constructed, rather than twelve as 
estimated in the project
 
paper and 2) that the POU not
was staffed as planned and
 
that turn-over had been a major problem. In 
 fact,

USAID/Thailand contended the
that project was not designed

to impose permanently 
on NEA a particular institutional
 
structure for hydropower analytical capabilities, but rather
 
the project was to 
 provide a means for focusing NEA on the
 
hydroelectric sector.
 

In short, USAID/Thailand believed that 
 institutional
 
development had occurred, not 
as ideally as would have been
 
the case in the absence of staff turnover, but with

significant positive impact the
on on-going efforts of NEA

in developing hydropower resources. 
They state that the POU
 
performed its intended function, was scaled back following

completion of the bulk of its 
work, and that the technicians
 
trained can still use their expertise in other units where
 
they are assigned.
 

Office of Inspector General Comments
 

Naturally it is expected that 
 there will be changes in a
 
project as it goes along because 
everything can not be
 
visualized in the design stages. 
 Significant revisions to
 
this report were made because management comments adequately

explained a number of aspects 
 not readily available for
 
auditor analysis at the time of the However.
audit. 

management comments not why
do explain institutional
 
development objective 
changes were not documented nor do

they show what the specific institutional development

objectives currently 
 were. The RIG/A/M believes it is
 
necessary for any changes in design objectives (including

institutional development objectives) to documented
be as

they occur in order for management to effectively review
 
project implementation and policies and decide
to whether
 
these policies and implementation efforts are meeting the
 
revised objectives. Changes 
 in objectives, implementation

activities 
 and policies are not only important to evaluate
 
the current status of project implementation but 
 are
 
essential particularly for the benefit of any 
new managers.
 

lhe various modifications 
 to the design of the project

discussed in USAID/Thailand's response may very well have
 
been the reasons 
 why project objectives (including

institutional development objectives) 
 were changed and the
 
changes may very well 
 have been necessary to the project's

success. 
 However, the revisions were not documented and the
 
reasons for making the 
 revisions were not documented. In
 
addition, USAID/Thailand comments, while a
providing broad
 
explanation of actions taken, do not provide enough specific

information, particularly in of
the area institutional
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development, for 
 current 
 or succeeding project managers to
assess whether institutional development is 
 taking place in
accordance w:.th A.I.D. Policy.
 

For example, the project 
 paper design documents made the
establishment 
 of the POU technical 
 division 
 a condition
precedent 
 to implementation 
of the project. After the
project began 
we could locate no documentation justifying or
even acknowledging 
 this unit's demise until 
 we received
management comments 
to this audit report. Similarly,
USAID/Thailand's 
 comments describe 
a number of people being
trained in hydroelectric technology, however, 
 there
evidence to show how many is no

of these staff remain at NEA or
whether 


knowledge 
they 

they 
are in positions where they use the
can 


acquired from the hydroelectric training.
USAID/Thailand 
 seems to conclude that whatever happens
incidentally is 
 good enough if 
 some residual positive
results 
 are obtained. 
 The Regional Inspector General's
Office believes that managerial accountability requires 
 that
when changes in objectives 
 are made, the changes should be
documented, evaluated, justified 
 and approved at the
they are made. time
At that time it should
responsible managers that the project design 
be clear to all
 
remains viable,
useful and 
 in accordance 
 with A.I.D.
institutional development and 

policies such as
that current specific goals,
objectives and 
 milestones 
 are established 
 with which
compare to
actual implementation. 
 A subsequent historical
document of what has transpired is not adequate 
 for day
day management and if managers 
to
 

are reassigned,
essential it is
that new managers 
have ready access to such
documentation. 
 RIG/A/Manila 
 has explained these
requirements in project
other 
 audits of USAID/Thailand,
including our 
 report on 
the Mae Chaem project and our 
recent
report on USAID/Thailand's project information systems.
 

The Audit of 
Mae Chaem Watershed Development Project, 
 Audit
Report No, 2-493-86-04 issued May 26, 
1986, stated on page
10, last paragraph:
 

"Project cjbect.L yes and goal-.. :hou].d be stated i nthe Pruject Paper in such 
"'asuraterms a as..at.fjab~>L.epossPi le] m .].estorlel' snuld bt :3 ablis!hedand these Obj( eC. -/e.: and m :15 cr t-ica.l Lo projectsucces. shouli ideri 1)L.0' fieui As thr project .isimplemented, 
 the project may be redirected
(reduced, increased 
 or changed) 
 for various
reasons, including as 
 a 
result of recommendations


of a project evaluation tean). Nevertheless,
reasons for any changes 
the
 

should be 
 fully
documented. 
 A current 
 statement of objectives and
goals should always be in
readily available
quantifiable, 
 measurable 
 terms with 
 milestones.
 

1l
 



Also, those goals and objectives critical to
 
project success should be identified."
 

The Audit of USAID/Thailand's Project Management Information
 
System, Audit Report No. 2-493-88-01 issued October 
 30,
 
1987, stated on page 2, paragraph 4:
 

"However, USAID/Thailand had not mandated a project
 
management information 
 system which established
 
specific responsibilitieb and requirements.

Therefore, little information was available 
 for
 
many projects as to specifics of project

implementation, progress against plans and
 
achievement of project objectives. We recommended
 
that specific responsibilities and guidance for
 
project monitoring and ififormation systems be
 
established and management information systems for
 
projects which measure and 
 report progress against

plans and achievement of objectives be enforced."
 

We believe at a minimum USAID/Thailand should document with
 
specificity what is 
 an adequate level of institutional
 
development in accordance with A.I.D. 
 institutional
 
development policy and then monitor and 
 document the extent
 
to which it has actually taken place.
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2. 
Effective Project Monitoring System Was Not Implemented
 

A.I.D. regulations require 
USAID's to establish project
monitoring and evaluation plans 
for all their projects. The
Micro/Mini Hydroelectric 
 Project was not adequately
monitored by USAID/Thailand. 
 This occurred because
USAID/Thailand did 
 not implement an effective project
monitoring system nor did it 
 adequately document 
 monitoring
activities. 
 As a result, USAID/Thailand was not fully aware
of the actual status of project activities and of thc
project's success in meeting 
 A.I.D.Is development and
 
project objectives.
 

Recommendation No. 
2
 

We recommend that USAID/Thailand improve project monitoring
procedures and activities 
 over the remaining life of the
project, especially the documentation and analysis of
 management actions taken.
 

Discussion
 

A.I.D. regulations require 
USAID's to establish project
monitoring and evaluation plans for 
 all their projects.
A.I.D. Handbook 3 sets forth responsibilities for managing
and monitoring projects. 
 Chapter 11 specifically requires
that progress be compared 
 to 
 plans to alert management to
potential implementation problems and requires 
 timely
gathering of information on inputs, problems and actions
critical to 
 project success. Chapter 12 specifies that
monitoring efforts 
 should be concerned not only with
timeframe events occurring as planned, but also with the
continued likelihood that the 
 project J11 achieve its
purpose. In addition, 
 the loan and g agreement requirethe RTG to establish a program evalujt,.;- plan ,ithin thefirst six m,onths of the project. The p,:'2iam evaluation wasintended to determine the degree of attainment of project
objectives, to identify 
 and evaluate problem areas,
provide solutions thereto and 
to
 

to evaluate project impact.
 

The Micro/Mini Hydroelectric Project not
was adequately
monitored 
 oecause USAID/Tha4land did 
 not implement an
effective project monitoring system, nor adequately document
 
monitoring activities.
 

USAID/Thailand 
 did not follow established monitoring
criteria stated in A.I.D. 
 Handbook 3. 
 Fur instance, the
quarterly implementation status 
 reports 
 did not contain
adequate or factual information about the project's overall
 progress. These reports cited the
that project had been
moving smoothly despite the 
numerous delays encountered with
design, site selection, and the operational activity the
of 
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Project Operations Unit (POU). Project delays are only now
 
being reported to justify the P[G's request for a two-year

project extension. Moreover, three of the quarterly project

implementation status reports were not on file and were not
 
required according to USAID/Thailand officials who did not
 
comment in writing on this issue in responding to the draft
 
report.
 

Another project monitoring tool that USAID/Thailand did not 
observe consistently was that of site visits. Site visits 
when made on a periodic and regular basis help in 
ascertaining project progress and status. Also, site visit 
findings when compared to written reports and the 
implementation plan provide a basis for isolating problem 
areas and identifying follow-up actions to be taken. 
USAID/Thailand officials rarely conducted site visits during
site construction. When site visits were performed there 
were often no site reports on the findings. For example,

since November 1984, the Nam Mae Hat construction site was
 
visited twice. The site was visited some time in January

1985 and in March 1985. A site visit inspection report was
 
prepared for the visit in January 1985, but a report 
 was not
 
prepared for the March visit. The Huai Lam Sin and Khlong
 
Lam Plok construction sites were visited once in August

1986. Photos of the on-going construction were taken, but a
 
site visit inspection report was not prepared.
 

USAID/Thailand officials disagreed with the statement that
 
site visits were rarely conducted during site construction
 
and stated the sites had been visited frequently, but that
 
the reporting practice was to record problems or anomalies
 

evaluation 

observed in 
reports Ler 

site 
se. 

visits, rather 
USAID/Thailand 

than prepare site visit 
however concurred with the 

Inspector GeLneral viewpoinL that situ visits should be 
documenteo and are now implementing this Practice. 

The Roya l Thi overrn,.r. (k I G ) ,ubmi t: ted a program 
ni :r, that 4ould require them .o submit periodic 

progress reports commencing in June 1983, and to establish 
working groups on socioeconomic and engineering aspects.
The RTG, however, did not implement the plan. Quarterly 
progress reports were nut submitted until April 1984 and 
only continued until 1985. fhe report for the period May
through July 1985 was not submitted. The National Energy
AdministratUn (K1EA) submitted five monthly progress reports
for the secund group of sites during the period October 1985 
through February 1986. At the time of our audit, progress
repo:ts were not being submitted by NLA nor had the other 
prog-am eva i,;-1 t. on requirements been established. 

USAIG/,'Iuiilnd o gieed L;L prgULs. ,eporLs were not 
submitted until April 1984 and thereafter only until the 
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technical aiS t ance work was zompleted. IJSAW/1 hailaridcontends that periodic progress reports were nut 
called for
under the 
 project, but has requested that NEA 
 resume
periodic reporting. In 
 this regard, USAID/Thailand concurs
in the draft report's recommendation 
 and has already

implemented this modification.
 

USAID/Thailand has yet
not monitored any of 
the $4.7 million
RTG contribution. 
 At the time of our audit, USAID/Thailand

officials were 
 unable 
 to present any documentation
pertaining to 
 the RTG contribution 
and were not able to

identify the anticipated total costs 
for the construction of
all project sites. Monicoring of 
host country contributions
 
can provide assurance that host 
 country contributions 
are
timely and sufficient to ensure 
project success. It also
provides assurance 
that events are occurring as planned.

USAID/Thailand contends 
 that there is no need to monitor the
RTG contribution 
 because A.I.D. funds eventually will be
provided under Fixed Amount 
 Reimburseinont Agreement (FARA)
which provides reimbursement based outputs
on rather than
inputs. Although the reimbursement logic for FARA is true,
it does not appear to be a sound 
 management practice for
USAID/Thailand officials 
 to neglect all monitoring of host
country contributiofs, especially 
for a project that is over
two years behind schedule 
 and where the individual site
 
costs are 
much higher than planned.
 

In summary, bSAID/Thailand did 
 not monitor the project in
accordance 
 with A.I.D. regulations. A 
 program evaluation

plan was prepared, but never 
 fully implemented, project
status reports did not adequately reflect the true 
 status of
the project, and site 
 visits, although occasionally done,
were not useful management tools. 
 As a result,
USAI /]hajlar,," wds riot fully aware of the actual status ofproject activities and of the project's success in meeting

A.I.D.'s development and project objectives.
 

ManagementLornert
.s
 

USAID/Thailand 
 agrees that certain aspects of project
monitoring could hve been better performed, and 
 has already

implemented proceaures to in more
maint thorough records of
 
management o/ersight.
 

Inspector General Comments
 

This rccommendat iorn will be uponclosed receipt of

documenrtaticn showing that project mor itorin g procedureshave been e5.tabilished and implemented and that records ofmanagement oversight responsibilities 
are being maintained.
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B. Compliance and Internal Control
 

Compliance
 

Audit tests made during our review showed that

USAID/Thailand had generally complied 
 with Agency

development policies, but had not adequately documented how

changes in project implementation would affect these
 
policies. Nothing came to the 
 auditors' attention as a
result of specific procedures that 
 caused them to believe
 
that untested items were not in compliance with applicable

laws and regulations.
 

Internal Control
 

Audit tests showed 
 that internal controls for monitoring

project implementation and counterpart funding 
were weak and

need to be strengthened. USAID/Thailand had not adequately

monitored the Project in 
 a manner consistent with Agency

regulations.
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UNIKIJ 5fATES GOVERNMENT 

'q an~dum-I 
D October 28, 1987 

A7or:N, John R. Erikssori, Director, lSAI/ThailadId--/It4-A. ,//
 

SUB, Draft Report on Audit of Micro/Mini Hydroelectric Project
 

T03 Mr. Leo L. LaMotte, RIG/A/Manila
 

The subject draft audit report is described as "a program results audit
 
to determine whether the project had achieved or 
can achieve A.I.D.'s
 
development objectives" (pp. i,2).!/ 
The principal "finding" in the draft
 
report is that "A.I.D. development objectives probably cannot be attained
 
unless Project planning documents are revised" (p.5). This assertion
 
appears to be based 
on the further claims in the draft report that "numerous
 
changes were made in project objectives" and that "it is uncertain whether
 
institutional development objectives are being achieved" (pp.ii,5).

RIG/A/Manila concludes that as 
a result of these alleged conditions
 
"raillions of dollars of U.S. funds 
are being spent without insurance (sic]

that the benefits will be long lasting" (pp.ii,5).
 

USAID/Thailand rejects these purported "findings" and the unsubstantiated
 
and extreme conclusion drawn from them. 
 As we discuss in detail below, the
 
claims made in the draft report 
are based on erroneous statements of fact,'

l;Iisapprehension of project planning documents and 
implementation actions,

ind failure to consider relevant facts and the reasons 
for Project design

ind implementation decisions.
 

DISCUSSIf
 

Overview, of t0e Prject
 

We believe it is important to view tl e purpose anll i;Kf o the 
Micro/Mini Hydroelectric Project in the cCnIte of zhe o:mi: enqironment

in which it was designed and implemantcd. l hi 'ri. . '" d ped and
 
funds wet-:. -bligat d in i)L2. 
 At thai: :.i(,e, r1, ,s i: ,ii-av;y dependent 
on imported oil to meet rapidly increasing demand for electrical power.

All economic indicators forecast that the astronoi,ivcal cost of imported oil
 
prevailing at that time would contint,e 
to escalat:e. In order 'Lo cope with
 

1/ All page refercncks. .jnless otherwise noted, 
ace to the draft
 
audit report provided to USAID/Thailand under a cover memorandum
 
dated July 20, 1987.
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serious depletion of its foreign exchange reserves 
to pay for oil imports,

Thailand was committed to developing indigenous natural resources for
 
electrical power generation. Accordingly, the purpose of the Project, as
 
stated in the Project Agreement, was to assist the Royal Thai Government
 
(RTG) "to reduce Thailand's dependence on fossil fuels for electrical energy

generation through the development of economically attractive, local
 
micro/mini hydropower resources."
 

The Project was designed to accomplish this purpose by providing assistance
 
for institutional development of the National Energy Administration (NEA)

and Tor the construction of up to twelve micro or mini hydroelectric
 
systems. The institutional development and construction objectives are
 
mutually reinforcing by design. Institutional development has occurred
 
through the provision of technical assistance dnd training to devwop and
 
improve NEA's capacity to plan, analyze and construct small hydropiwer

facilities. The skills and site selection model developed under the Project

and the analytical skills imparted to NEA personnel have been applied to
 
select and design the six mini hydroelectric systems currently being

constructed under the Project. During construction and upon completion and
 
commissioning of these systems, feedback on operations has been and will be
 
used by NEA to refine the site selection model.
 

The Project was not designed to impose permanently on NEA a particular

institutional 
structure for hydropower analytical capabilities. Nor did
 
the Project predetermine the precise number or size of systems to be
 
constructed; construction subprojects were identified using the selection
 
model developed under the Project. Consequently, the form that
 
institutional development outputs have taken and the characteristics of
 
the construction subprojects that were 
selected were both consistent with
 
Project objectives and responsive to NEA's needs as Project implementation
 
proceeded.
 

Dramatic changes in the energy sector internationally and within Thailand 
influenced the characteristics of both the institutional developmunt outputs

and of the subprojects selected for construction. First, the predicted

continued rise in the cost of oil imports did not occur, and 
in fact oil
 
prices pluneted from 1982 levels. 
 This development was not foreseeable at
 
that time, Secondly, Thailand's efforts to develop and exploit indigenous

natural qas and lignite resources were vastly more successful and rapid than
 
had been anticipated. In 1985, over 46 percent of electrical power was
 
generated using natural 
gas and 23 percent using lignite. At the time the
 
Project was designed, the potential exploitation of these resources for
 
electrical power generation was recognized, but when and to what extent
 
they could or would be so used were uncertain. Thus, in 1982, th= ;agnitude

of foreseeable economically viable exploitation of hydropower resources was
 
substantial. As the Project progressed, the availability of cheaper

imported oil ard domestic non-hydropower resources reduced the present and
 
near-term universe of economically viable small hydropower systems.
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However, these exogeNious factors do nutt enLail and did noL result in NEA'sabandoning its commitment to develop hydropower'capabilities. NEA continues 
to recognize the importance of hydropower, particularly over the long-term,
as non-renewable indigenous energy sources are depleted, and NEA continues
to devote financial resources to hydropower development. Despite the

expansion of the Thai energy sector, the percentage of electrical power
generated by hydro resources has remained stable and is expected Lo 
increase
 
slowly over the medium term.
 

Moreover, the site selection model developed under che ProjeLL has been
successfully employed by NEA personnel trained under the Project to 
identify
small hydropower systems that are economically viable even under economic

conditions that 
are more favorable to other forms of electrical power
generation than were anticipated when the Project commenced. 
We believe

that the success of the Project in the economic environment that developed
is attributable in part to the improved capacity of NEA to 
use sophisticated

analytical models and methodologies as a result of the Project's
 
institutional development efforts.
 

Nevertheless, developments in the energy sector have justifiably influenced
the manner in which NEA has institutionalized its improved hydropower

capabilities. If oil 
prices had remained at 1982 levels or 
if indigenous

non-hydro resources 
had been developed less rapidly and economically,

NEA might have institutionalized the analytical capabilities devetoped

under the Project in a permanent ornanizational unit dtvoted %,×clL:1,ively
to the hydropower subsector. However, under present 7xrd-irions in thedomestic energy sector NEA does not perceive a neen , s fp r&nentorganizational structure. The Proje.t, design did nci' d cLaL, .n,institutional development should be permanently eiibodiei in a pari.ii-ularorganizational scheme. Rather, the Project provided . mearns fou focusing
NEA on 
the hydropower subsector. Tn so doing, the Project provided the
initial impetus and critical techncal assistance arid Lrainlyg required
to develop NEA's hydropower analytical capabilities. However, N,"-.#.'
' was
 a mature 
line agency before the Project commenced F'us, utice ihe desired
capabilities have been developed, NEA can 
effecti%,eiy depioy it.3 hydropowerhum,1 resources in 
a variety of ways that may not require the continuing

existence of a special organizational unit.
 

Another important factor bearing on Project activities was the RTG's rapid

expansion of tle electrical grid. Project planning dncuments recognized
that Thailand's intention to connect some, 90 percenc of all 
village,, to the

national grid before 1990 would influence site selection. In particular,
the site selection model was expected on economic grounds to rule out any
proposed grid-connect2d micro system and to 
favor larger grid-connected

mini systems. 
 Accordingly, by taking into consideration the RTG's efforts
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to expand the national grid, even in economically unjustifiable cases,g/
 
Project implementors, using the site selection model, selected only mini
 
systems for construction under the Project. Most of these systems are
 
larger mini systems that will be connected to the national grid. This
 
result derived from proper application of the site selection model to
 
identify economically viable systems taking into consideration the cost
 
of alternative electrical energy generating resources and the proximity
 
of proposed systems to the national grid.
 

The Mission recognizes that in some cases changes in exogenous variables
 
from the conditions assumed originally may require re-design of A.I.D.
 
projects. Although there were fundamental changes in the economics of the
 
Thai energy sector after the Micro/Mini Hydroelectric Project commenced,
 
re-design was not necessary, and the original Project purpose and specific

objectives for institutional development and construction have been or are
 
being successfully achieved. The principal reasons for these results are
 
that NEA has not abandoned its commitment to develop and utilize hydropower

capabilities and that the Project produced a model, methodology and
 
expertise within NEA capable of identifying economically viable hydropower
 
systems under dramatically different economic conditions than those expected
 
to prevail.
 

The Mission believes that a meaningful program results audit must be
 
cognizant of the larger environment in which A.I.D. development projects
 
are carried out. Regrettably, the draft audit report on this Project

evidences no awareness of fundamental external conditions in the energy
 
sector. In our opinion, the draft report's lack of a basic understanding

of the Project's purpose and specific objectives within that context has
 
resulted in a failure to comprehend design and implementation decisions
 
and the reasons why Project outputs are shaped as they are.
 

Attainment of Project Objectives
 

The draft report asserts that "A.I.D. development objectives probably
 
cannot be attained unless project planning documents are revised" (p.5).

This assertion is based on the further claims that "numerous changes were
 
made in project objectives along the way" and that "it is uncertain whether
 
institutional development objectives are being achieved" (p.5). Th, draft
 

2/ For example, for political and security reasons, the RTG may run
 
transmission lines dozens of kilometers over rugged terrain to reach
 
small, isolated villages.
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report adduces no competent evidence in support of these contentions.!/
 

Project Objectives
 

The draft report purports to establish that "numerous and significant

changes [were] made to original Project objectives" (p.6). The upshot of
 
the discussion in the draft report appears to be that the Project Paper

contemplated providing assistance to develop the analytical capabilities

of NEA for both micro hydropower systems (up to 100 kW capacity) and mini
 
hydropower systems--Fup to 1,000 kW capaity) and assistance to construc
up to twelve micro or mini systems, whereas in fact the Project is currently

supporting construction of only six hydropower systems, none of which falls
 
in the micro range and two of which slightly exceed the defined maximum of
 
1,000 kW for mini hydropower systems. RIG/A/Manila appears to believe that
 
the construction of only mini systems and no micro systems constitutes a
 
change in Project objectives.
 

Although the draft report lacks any clear argumentation of this point,
 
we presume from the unrelated and conclusory statements in the draft report

that the underlying criticism is that Project planners (i) should have, but
 
failed to, anticipate that no micro hydropower systems would be constructed,

(ii)seriously overestimated the availability of economically viable small
 
hydropower sites and used an inappropriate site selection model, and
 
(iii) designed a Project for smaller scale hydropower systems than NEA
 
intends to construct under its master plan. 
 Then, the argument presumably

would continue, in the face of these alleged Project design deficiencies,

Project implementors were constrained to modify Project objectives by

eliminating micro systems and building fewer and Jarger mini systems.
 

3/ 	The Mission notes as a threshold matter that we do rot understand
 
how the claim that changes were made in Project objectives, even if
 
itwere true, supports the "finding" that development objectives
 
cannot be attained. Assuming, counterfactually, that Project managers

had changed Project objectives, program results presumably would be
 
measured in terms of the modified objectives. In such a hypothetical
 
case, the fact that objectives had been changed would have no bearing
 
on 
the question of whether project objectTvies, as modified, had been
 
or could be attainri. Conceivably, the draft report intends to advance
 
the argument, based on the gratuitous and baseless suggestion that
 
Project objectives were modified withlout proper authority, that the
 
Project is not attaining the original, authorized objectives, but
 
rather a set of unauthorized, modified objectives. In such a case, it

could be argued that Project accomplishments should be measured against

the original objectives. However, even if the draft report had
 
coherently articulated such an argument, the point would be moot, since 
the original Project objectives were not modified.
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The Mission questions both the premises arid the logic of this argument.

First, as noted in our Overview above, the Project has two
 
mutually-reinforcing objectives:
 

(1) Institutional Development: 
 "The development of an
 
ana yticalcapacity and method which will permit the RTG
 
to 
improve sectoral planning and development."
 

(2) Construction: "The construction of up to 
12 hydroelectric

generation systeliLs. ,,4/
 

The Project design provided for the use of the site selection model
developed under the Project 
to select construction subprojects and for
feedback data from subprojects to be used to refine the model. 
 The Project
design did niot predetermine the precise number or 
size of hydropower systems
to be constructed or entail that subprojects had to comprise a 
mix of both
micro and mini systems. 
 Tile Project Paper postulated that the construction
of ten to fifteen systems was necessary to obtain reliable feedback data for
the model. Based on funding constraints, the Project Paper estimated that
twelve systems would be constructed. 
 Of these twelve estimated subprojects,
six had been analyzed on a cost-benefit basis prior to commencement of the
Project. 
 Those analyses were used in the initial development of the bitE
selection model, which was 
to be used in the identification of the remaining

six facilities estimated to be constructed under the Project.
 

However, 
tLie Project paper expressly recognized that "the final number
of sites will depend on several factors: actual power plant size, actual
inflation over time, analytical 'quality' of sites (quality of data,

representativeness of sites, etc.)"_5/. 
 As noted in our Overview earlier,
the Projecl Paper foresaw that the site selection methodology would favor
larger mini syStei-Is, prfincipally because of the anticipated expansion of the
national grid. That is,grid-connected micro systems were expected to be
rejected because o' the uneconomic operations and maintenance costs entailed
by grid connectior, arid thebecause number of economically justifiableisolated micro systems was expected to 
be limited by the extent of grid
expansion to r imote areas. 
 With respect to mini systems, existing or
planned grid extension to a site favored larger mini systems, since the unit
cost of hydro-electric power is inversely proportional 
to the generating

capacity of the power plant and since power in excess of the local

community's needs could be sold to 
the grid. Thus, the subprojects being
constructed under the Project were selected on 
the bass of the application
 

4/ Project Agreement, Annex 1, p.l.
 

5/ Project Paper, p.18.
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of the selection criteria intended to be used in the Project.6/
 

The actual design capacity of the systems under construction is a function
of what is economically justifiable and of the Fact that the systems arebased on "run-of-the-river" engineering. 
 Run-of-the-river hydr'opower
engineering involves diversion of all 
or part of the naturally available,
unimpounded water resource Io the turbine plant. 
 Thiis, once a site is
determined to be suitable for a micro or mini system within the defined
ranges (up to 100 kW arid 
1,000 kN, respectively), the design capacity of the
plant 
is not artificially and uneconomically limited 
to those ranges if the
naturally available, unimpounded water resource 
is capable of gen.erating
more power. Consequently, the design capacities of two of the six mini
systems currently under construction slightly exceed the Project's defined
maximum of 1,000 kW for mini systems.
 

6/ We note at this juncture that we do not understand the assertion

in the draft audit report that "if institutional development is 
not
achieved, the project will merely contribute to the expansion of the'
RTG national electricity grid and provide supplemental power fur the
grid" and that "as a consequence, the A.I.D. funds provided for this
project could be considered primarily as budgetary support for
expansion of the RTG national electricity grid" (p.17). The upshot
of this "argument" seems 
to be that whereas institutional development is
a valid project assistance objective, support for the construction of
grid-connected mini hydropower systems 
isnon-project budget support.
 

We do not understand Lhe basis for the view that "mere" cotistructionof mini hydropower systems 
isa i#orm of budget support. The systems
are being constructed under an A.I.D. project developed and justifiedin accordance with the standards 7or project assistance set forth inA.I.D. Handbook 2. Tnere is no ri-ient of non-project assistance forbudget support involved. We presime that the fact that the RIG wantsto construct these systems, has o: might include them iii its nationalinfrastructure development prog;ram mightand have included them Intheir national budget does riot thereby convert project assistance

into budget support. We also presume that the draft audit report

does not wish to 
assert the baseless proposition that connection of
a hydroelectric system to the national grid per se constitutes budget
support. Conceivably, the draft report wishes 
to suggest, not that
construction of grid-connected systems is non-project assistance, but
that it isproject assistance that is not consistent with a focus on
small, renewable resource 
systems for rural commnities. However,
in fact, the principal physical output of the systems being constructed
under the Project will 
be to electrify rural communities of several
thousand inhabitants each; grid connection in tho.e cases 
prov-iides a
 means 
to utilize the available hydro resources economically by selling
power in excess of community needs to the national power network.
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Since the systems selected for construction using the model developed for
the Project are predominantly larger mini systems, and do not include any
micro systems, the average cost per system is higher than had been projected
in Project planning documents. In addition, inflation has resulted in
somewhat higher costs for system construction than was projected.
as However,
a result of effective use of the site selection model by NEA, the actual
cost per kilowatt will be less than 40 percent of project design

estimates.i/
 

The Mission and NEA believe that feedback from the six systems under
cunstruction will provide sufficient data to refine the site selection.
model as planned. 
First, NEA is already slightly modifying the model based
on feedback from project and non-project sites it has wider construction..
Thus, the sample size and diversity of subprojects alone support this
conclusion. 
Secondly, the outputs for the construction objective of the
Project actually equal or exceed the estimates in Project planning documqnts
for the key goal of reinforcing the institutional development objective.
This reinforcement occurs by applying the site selection model and
analytical capabilities developed in NEA to select the construction
subprojects and obtaining feedback from those subprojects to refine the
model and methodology. Specifically, in the planning stage it
was estimated
that twelve subprojects would be supported, of which six had been previously
selected in the course of developing the model; the remaining six estimated
subprojects were to be selected using the model 
so developed.
 

However, Project inplementors decided to test the model 
on the six
previously selected subprojects. This decision was based in part on
incorporation of least-cost as well 
the
 

as cost-benefit analysis in the model.
Least cost analysis was included in the model in part because of the RTG's
stated intention to extend the national grid to virtually the entire
nation. 
Simply put, in such circumstances, the question in many cases would
not be whether electrification of an 
area was economically justifiable, but
what electrical power generating method would be least costly given that the
area would be electrified in any event for political, security or other
reasons. 
 As a result of applying the model, only two of these original six
subprojects proved to be economically viable. 
 Rather than construct the
other four previously selected systems, the model 
was applied to other
potential sites. 
 Thus, all six of the subprojects currently supported under
the Project applied and tested the model, equalling the six estimated in
planning documents.
 

The size of the universe of economically 'viable small 
hydropower sites is
a valid concern, although not for the reasons asserted in the draft report.
Least cost analysis of hydropower in
a period of relatively cheap oil
and plentiful indigenous natural gas and lignite necessarily reduces the
 

Z/ $3,303/kW estimated in the Project Paper versus $1,190/kW actual 
costs.
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number of hydropower sites that are economically justifiable under those
circumstances. 
 However, the Master Plan currently being developed by NEA
is expected to 
identify over 800 potential small hydropower sites, of which
200 are reasonably predicted to be financially viable under present economic
conditions in the 
rhai energy sector. As non-hydropower electriEaT energy
generating resources become more costly or 
are 	depleted, as anticipated,
a larger number of these potenitial sites will become 
economically

justifiable.
 

The 	fact that NEA's plans for" small hydropower include systems with
a design capacity of up to 6,000 kW has 
no bearing on the attainment of
Project objectives.8 / The definitional maximum capacity of a "mini"
hydropower system is essentially arbitrary, since the 
same set of analytical
tools and skills, engineering expertise, and construction and project
management capabilities is required for developing any "run-of-the-river"
system. 
 As a practical matter, run-of-the-river engineering would rarely
be capable of generating more than 15,000 kW of electrical power capacity,
but commonly would be expected to yield systems up to the 5,000 kW range,
with the largest concentration 
in the 1,000  3,000 kW range. The principal
advantage of building mini systems in the 1,000 kW range under the Project
has been to provide support for a sufficient number of different systems to
test the site selection model developed for the Project.
 

In short, 

changed. 

the Mission rejects the claim that Project objectives were
A site selection model 
was 	developed and applied to select
construction subprojects as planned. 
 Potential subprojects were selected
or rejected using the model 
as applied in the economic environment
prevailing during Project implementation and in the context of the RTG's
rapid expansion of the national grid. 
 The 	selected subprojects are being
constructed utilizing the planned engineering design and have yielded and
will continue to yield data for refinement of the selection model and
methodology. The selection model and the skills imparted to NEA are being
used in planning and implementing additional small hydropower systems,
whether financed from this 
project or 
from other resources.
 

Institutional Development
 

The 	draft report asserts that "it is uncertain whether all appropriate
institutional development aspects are attainable" and alleges that 
"this
occurred because many of the institutional development concepts in the
project design were 
not 	fully adhered 
to by the RTG implementing agency"
 

8/ 	Moreover, the assertion in the draft report that the average size of
presently planned mini 
hydropower systems is 2,500 kW is misleading.
Since NEA defines a mini system in the range up to 
6,000 kW, the
universe of planned systems 
includes several at the high end; however;
the largest numbers of planned systems are closer to 
the 	1,000 kW size.
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(p.12). The "evidencem cited in support of these contentions appears
to consist of: (I) the observation that only six hydropower systems are

currently being constructed rather than twelve as estimated 
in the Project
Paper; (ii)the observation that the NEA Project Operations Unit (POU)
called for in Project design documents was staffed by only five employees
at the time the audit was performed; (iii) the allegation that the only
acconplishment in institutional development was the development of a site

selection model that has "significant deficiencies" (p.15); and (iv)the
claim that personnel turnover "has reduced NEA's ability to design and
construct a large number of hydro-electric projects" (p.15). We address
 
each of these assertions in turn.
 

First, the mere fact that only six hydropower systems are currntly being

constructed, rather than twelve as 
estimated in the Project Paper, does not
establish that institutional development has not or will not occur. 
As.we

have discussed in the preceding section, Project planning documents did not
predetermine the number and size of construction subprojects. As far as
institutional development is concerned, the key question iswhel;her a large
enough sample of subprojects is being undertaken for NEA to apply the

selection rodel using analytical skills developed under the Project and to
obtain feedback data in order to refine the model. 
 As noted above, the

Mission and NEA believe that the six systems being constructed meet this

objective. 
The draft report lacks any argumentation that places this belief
 
indoubt.
 

Secondly, the draft report fails to demonstrate how its observations about
 
present staffing of the POU establishes that institutional develoFment has
 not and cannot occur. As noted in the Overview above, the Project was not

designed to impose permanently on 
NEA a particular institutional structure
for hydropower analytical capabilities. Rather, project designers saw-the

need for a mechanism for providing the initial impetus and technical

assistance and training required to develop NEA's human resources.
 

The POU was established to provide this focus. 
 As stated in the Project

Agreement:.
 

"A key concept of the project is the creation of a special
project analysis management group in NEA, the Project Operations

Unit (POU). Because the small-scale hydroelectric sector is 
a newt
 
area of analysis for Thailand and for NEA, POU was deliberately

established outside of existing NEA divisions in order to focus
 
full-time NEA and contract skills on'the specialized task placed
 
before it."
 

The POU has successfully performed its 
intended function. Itwas
established upon commencement of the Project and staffed by Project-financed

expatriate and Thai professionals and their NEA counterparts. The POU staff
included a Senior Engineer/Project Coordinator, an NEA Project Manager,
 

"1
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an NEA Field Engineer, a Construction Manager, Socio-Economip Alidlysts,
Consumer Promotion Specialists, Manufacturing Promotion Specidlists,
Mechanical and Electrical Engineers, a Load Forecast Specialist, and
Conputer Specialists. The POU operated with this staffing pattern for
22 months, during which time 
it produced and applied the Integrated
Analytical Site Selection Model. 
 When this phase of Project activities
was completed, the contracts of Project-financed professionals were
terminated and the POU staff was 
reduced to five full-time Project-trained
NEA employees and thirteen Project-trained employees 3ssigned tl 
 regular
NEA divisions who are available when needed for POU functions.
 

The principal Project related reason for scalino down POU 
 tr-ior to
Project completion is that the primary remaininq POU activity is obtaining
and analyzing feedback data on 
subprojects. Th%,_ 
 d-.ta will not become
available until systems have been constructed ard commissioned. The
principal non-Project related reason for scaling down POU 
is that NEA has
institutionalized the hydropower analytic capabilities developed under the
Project within existing NEA divisions. 
 The Mi'sion believes that NEA's
deployment of its hydropower human resources in this manner is fully
consistent with the Project design's plan of providing the required initial
focus through the POU. 
 As was noted in the Project Paper. 
"it is not clear
at this point ... if POU has the potential for evolving into a specialized
line office in its own 
right, or if its responsibilities will eventually
be re-assigned to other NEA bureaus".9/ 
As we observed in the Overview
above, it is unlikely that a 
mature line agency such as NEA will perceive
a need for a special ornanizational unit devoted to 
hydropov:er in the
present economic environment. Rather, the 
improved hydropower analyticalskills 
are being utilized by NEA personncl 
in variou U1EA divoiins thatalso have responsibilities for other energy subsectoi-s. 

Thirdly, the draft report alleges that the only acr.)mplishuent in
institutional development was the development of a site selection model
 
that has "significant deficiencies."
the evidence. This contention is not supported by
F'rst, the site selection model has not been shown to have
"significant deficiencies." 
 The draft audit report relies on
critical comments about the model contained in several
a preliminary report of the
external evaluation team that was 
conducting 
a planned process evaluation
of the Project at roughly the time the audit work was performed. Based on
discussions of the preliminary and subsequent final draft evaluation report
with USAID and NEA personnel, the evaluation team has modified 
some its
tentative conclusions about the site selection model, 
as well as its
conclusions about other aspects of the Prpject. 
 More importantly, however,
is the fact that most of the 
areas of difference between the evaluation
team and Project designers and implementors concern matters of professional
judgment about which equally competent professionals may hav 
 reasonable
differences. 
 Thus, for example, the question of the proper analytical
 

9/ Project Paper, p.17.
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mix' in the model to account for such issues as micro 
vs. mini systems or.grid-connected vs. isolated systems, is not simple and obvious.
 

The Mission does not maintain and does not wish to 
imply that wc believe
that the selection model is perfect. 
 The model can and will be improved.
Project implementors identify appropriate refinements by using tne model
and obtaining feedback data from systems, as well 
as from the assessments
of external evaluators. 
 However, we do maintain that the model developed
for the Project was a defensible, effective professional product. 
 The
evaluation team did not dispute that judgment, and the draft audit report
has produced no evidence to question it.
 

The implication in the draft report that development of the selection model
was the only accomplishment in institutional development is not supported
by the facts. 
 It is true that the development and application of the model
were the central focus for institutional development. With that focus, " technical assistance contractors under the Project provided on-the-jobtrainin to 30 NEAsome employees to enhance analytical skills needed to useand refine the model. 
 In addition, technical assistance was provided to
improve policies and procedures of NEA in the hydropuwer subsector. 
As.a
result, in addition to acquiring improved analytical capabilities, NEA has
attained improved capabilities in construction contracting and project

management of small hydropower systems.
 

The fourth point made in the draft audit report about institutional
development concerns 
turnover of NEA staff. 
 USAID and NEA agree that staff
turnover makes the task of institutional development difficult and leads toless than ideal results. Staff turnover occurs primarily because qualifiedNEA employees can 
locate better paying employment opportunities in the
private sector and with para-statal enterprises. Unfortunately, the
disparity in salary levels is a structural problem that this Project cannot
remedy. The real 
question is whether meaningful institutional development

has and can occur despite this constraint.
 

We believe that the answer to 
that question is "Yes." 
 Policy and procedural
improvements in the hydropower subsector have been institutionalized at NEA
and persist notwithstanding some 
staff turnover. NEA is institutionally
committed to using and refining the site selection model and appears to have
the ability to retain personnel with the skills needed to use the model
to attract new personnel who already have or can 
and
 

acquire those skills. In
addition, Mission Project managers have observed through anecdotal evidence
that the re-deployment of employees associated with the POU during original
development of the selection model 
into existing NEA divisions has broadened
the impact of institutional development by converting more NEA employees
from "old school" to "new school" 
thinking about hydropower. In short,
institutional development has occurred, not as 
ideally as would be the case
in the absence of staff turnover, but with significant positive impact on
the on-going efforts of NEA in developing hydropower resources.
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A good summary of our reasons 
for rejecting the assertion in the draft
report that the Project cannot attain 
its objectives is found in the
conclusions of the draft external 
ewluatien, !s cited in the draft audit
report (p.7). The evaluation concluded that tliTe 
Project has:
 

(i) 	provided an institutional focus for the development of
 
mini-hydro within Thailand;
 

(ii) allowed NEA and the private sector to refine their
 
abilities in the rationale for selection of sites 
for the
 
development of mini-hydro facilities:
 

(ill) allowed both NEA and the private 
sector to develop

capabilities for the design of hydropower facilities 
in

the .5 to 1.5 kW range, including the design of civil
 
works and specifications for mechanical 
equipment;
 

(iv) provided the Thai private sector with 
a limited market
 
for the fabrication of electrical and 
 mechanical
 
equipment; and
 

(v) resulted in the construction cf six mini hydro facilities
 
in the rural areas of Thailand, with planning underway

for an additional two sites.
 

In our opinion, these conclusions are evidence of a Project that is
successfully attaining its objectives.
 

Adequacy of Project Monitoring
 

The draft report also concludes that the Project "was not adequately
monitored by USAID/Thailand nor was the program evaluation plan fully
implemented as required ..." (p.18). The Mission agrees that certain
aspects of Project monitoring cnuld have been better performed, and has
 
implemented improvements where deficiencies existed. 
 However, we question
the factuality of some of the claims made in the draft audit report, dispute
the significance of other claims and note generally that the draft report
ignores that the extent of monitoring should be cormensurate with the
 
requirements of the project activities.
 

First, the draft report observes that periodic progress reports were
not 	submitted until April, 
1984, instead 'of June, 1983 as 
planned.
This 	statement is true, but 
ignores the basis 
for the expectation.
The evaluation plan submitted by NEA contemplated that periodic reports
would be submitted once the architectual and engineering contractor for
the Project was in place. 
 This contract was expected to be in effect in
1983, but was not executed until 1984, 
at which point periodic progress
 

"4 
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reports were provided as planned. Periodic reports were prepared with
the dssistance of the technical assistance contractors until the technical
assistance work was completed as planned. 
Although further periodic reports
were not called for, the Mission has requested periodic reporting be
resumed. 
 In this regard, the Mission concurs 
in the draft report's

recommendation and has already implemented this modification.
 

Secondly, the draft report alleges that "USAID/Thailand officials rarely
conducted site visits during ste construction" (p.20). This statement is
factually incorrect. The Nam Mae Hat construction site had been visited
five times by USAID/Thailand engineering staff at the time the draft report
was prepared, not two times as 
alleged in the draft report. The Huai Lam
Sin and Khlong Lam Piok site were each visited seven times, and not once as
alleged. In addition, the Deputy Mission Director has visited five sites
under construction, the Mission Controller and Deputy Controller have each
visited two sites, and the Mission Director and Deputy Chief of Mission
(DCM) have visited one site. 
Mission reporting practices were to record
problems or anomalies observed in site visits, rather than to prepare site
visit reports per se. 
 We now concur in the draft report's view that routine
site visit reports are advisable even when no irregularities are observed,
in order to have a record that monitoring requirements are being satisfied,

and have implemented this practice.
 

Thirdly, the draft report states that "USAID/Thailanid also had not

monitored the $4.7 million RTG contribution" (p.20). RTG counterpart
contributions to the Project consist of financing 50 percent of the cost
of constructing the hydropower systems selected under the Project. 
A.I.D.
financing is being provided under Fixed Amount Reimbursement Agreements,

in accordance with which A.I.D. will reimburse the RTG for 50 percent of
the mutually-agreed upon cost of system constrFuction upon completion and
 
acceptance of a system by A.I.D. as 
eligible for reimbursement. Thus,
there is no 
requirement for monitoring the RTG contribution since FAR
procedures provide for reimbursement based on outputs rather than inputs.
Although construction is progressing, none of the systems has been completed

and accepted at this time. 
 No A.I.D. funds for construction have been
expended. Nevertheless, the fact that subprojects are under construction
 
indicates that RTG funds are being utilized as planned.
 

Finally, we reject the general conclusion asserted in the draft report
that "USAID/Thailand was 
unaware of The actual status of project activities

and of the project's success 
in meeting A.I.D.'s development and project

objectives" (p.18). 
 As of the time of the audit work, Mission Project
managers had visited the first three construction sites a total of 19 times.
In addition, Mission managers met frequently with NEA and contractor

personnel for general consultations, bid openings, contract awards,

engineering design discussions, POU staff meetings, conferences to resolve
electro-mechanical equipment supply difficulties and other routine project

management functions. (The Mission has already implemented procedures to
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maintain rore thorough records of management oversight, but maintains that
monitoring was 
performed as planned at a level commensurate with
requirements for Project management. 

Recommetidat ions 

The draft audit report contains two recommendations. 
 The first would
require the Mission to "verify, justify and document 
a plan to ensure A.I.D.
policy objectives of institutional development will 
be fully accomplished"
(p.5) and the second to "develop and implement a system to 
provide effective
project monitoring over the remaining life of te project" (p.18). For thereasons detaited 
in the foregoing discussion, we believe that these
recommendations are frivolous. 
 The Micro/Mini Hydroelectric Project is
successfully achieving its planned institutional development and
construction purposes, notwithstanding dramatic changes in the economics
of the energy sector from the time the Project was designed. Projectmonitoring by the Mission has been carried out as 
planned and we have
implemented procedures 
to 
ensure that monitoring activities are fully
documented in Project files. 
 We do not believe on the basis of the evidence
that the draft audit report has identified any actionable condition.
We therefore request that the first recommendation be withdraw,second recommendation be closed upon 
and that the 

issuance of the final audit report.
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List of Recommendations
 

Page
 
Recommendation No. 1 
 5
 

We recommend that USAID/Thailand specifically

document what now constitutes adequate

technological institutional 
 development for

this project in accordance with agency

policy. This action should ensure 
 the long

lasting effect of institutional development.
 

Recommendation No. 2 
 13
 

We recommend that USAID/Thailand improve

project monitoring procedures 
and activities
 
over the remaining 
 life of the project,

especially the documentation and analysis of
 
management actions taken.
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