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COMP!l!ROLLER GENERAL'S 
REPORT TO THE CONGRESS 

NEED FOR IMPROVEMENTS IN THE 
MANAGEMENT SYSTEM TO ASSESS 
PERFORMANCE OF AID-FINANCED 
PROJECTS IN INDIA 
Agency for International 
Development, Department of State 
B-146749 

DIGEST ------ 

WHY THE REVIEW WAS MDE 

From 1951 through 1970 the Agency for International Development (AID) made 
dollar loans totaling $712 3 mllllon and local currency loans equivalent to 
$394 9 mllllon for capital proJects in India 

This assistance was concentrated 1 n the areas of electric power, manufactur- 
ing, and railways The General Accounting Office (GAO) belleves that the 
Congress 1s interested In the success of these proJects, the achievement of 
proJect goals, and AID’s actions when goals and ObJectives are not met 

This revjew included all capital proJects lnvolvlng AID assistance of 
$5 mlll-ron or more which had been completed at least 1 year but not ;;;Fethan 
10 years (except for loans to assist Indla’s automotive industry) 
were 19 such proJects to which loans had been made totaling $687 4 million-- 
$418 1 mllllon and the equivalent of $269 3 million in local currency 

FINDINGS AND CONCLUSIONS 

AID has only recently established a management system for obtalnlng produc- 
tion and other data necessary to ascertain whether anticipated levels of 
production and utlllzatlon are being achieved and to identify and analyze 
reasons for shortfalls This sys tern 1s d7 rected only to proJects to be 
completed in the future 

GAO bel-reves, therefore, that AID has been lImIted In its ablllty to identify 
output problems quickly and assess the effectiveness of Its assistance and 
has lacked lnformatlon on which to propose and to negotiate covrect-rve action 
~7th approprl ate Indian agencies (See p 32 ) 

Information obtalned and conclusions reached In analyzTng output problems 
on completed AID-f1 nanced proJects in India could serve a useful purpose 7n 
reviewing proposals for future proJects 

I 
Such efforts are in GAO's oplnlon 

, called for under the provIsions of sectlon 611(e) of the Foreign Assistance 
I Act of 1961, as amended 
I 
i 

This section provides that no assistance be furnished for a capital proJect 

I 
estimated to cost $1 mllllon or more until the head of the agency has as- 
sured himself that the country involved 1s capable of malntalnlng and using 
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the proJect, after taking into conslderatlon the maintenance and use of 
proJects previously financed by the Unl ted States (See pp 6 and 32 ) 

Expected power production on most power proJects financed by AID and re- 
viewed by GAO general Jy 1s not be1 ng achieved Nine AID-f lnanced thermaJ 
power plants are operating at an overall average of 71 percent of antlci- 
pated proJect production One AID-financed hydroelectric power plant was 
meeting Its anticipated production goal and a second plant was meeting 
75 percent of its goal (See pp 9 to 11 ) 

Reasons for not achieving power-output goals 1ncJuded (1) Jack of transmls- 
slon Jones, (2) Inadequate coal production in a m-me supplyIng one partlcu- 
Jar power plant, (3) maintenance and breakdown problems, (4) difficulty In 
obtalnlng replacement parts, (5) labor dlfflcultles, and (6) insufficient 
customer demand (Seep 15) 

AID has not established or adopted definite standards for utilization of 
dl esel -eJ ectn c Jocomotl ves Informal standards that AID officials have 
given GAO, compared with available usage data, indicate that the locomo- 
tives financed by AID are not being fully used (See pp 28 to 30 ) 

GAO's revlew of other cap1 tal proJects showed that productlon at an AID- 
financed fertilizer plant was substantially less than had been antlclpated 
but that goals were being met for an iron-ore-processing faci Jltyg a tl re 
cord plant, and several rupee-financed proJects under section 104(e) of 
Public Law 480 (See pp 24, 27, and 31 ) 

Failure to meet establlshed goals does not mean that the U S -financed 
proJects are not maklng important contnbutlons to tne economic develop- 
ment of India On the contrary, the proJects clearly have made substan- 
teal contnbutlons to the Indian economy and AID-financed power plants 
account for about one third of India’s electric generating capacity The 
principal point is that greater effectiveness could be achieved, in many 
1 ns tances , where a management system would assls t 7 n 1 dentlfyl ng weaknesses 
and problem areas 

RECOMllENDATIONS OR SUGGESTIONS 

GAO 1s maklng no recommendations at this time, pnmanly because of the 
revised and more definitive monitoring requirements adopted by AID 1 n 
March and August 1971 and because of the highly unsettled role that future 
U S assistance ~111 play as a result of recent events on the troubled 
AsIan subcontlnent 

AGENCY ACTIONS AND UNRESOLVED ISSUES 

AID's comments, dated February 17, 1972, on a draft of this report are in- 
cluded as appendtx I 
dlx II 

GAO's views on these comments are included as appen- 
There are no specific unresolved matters lnvolvl ng any one of the 

proJects rev1 ewed that requ3 re lmmedt ate remedl al act1 on 
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In March 1971 (after the start of the GAO revJew), AID establIshed a re- 
qulrement for ii loan completion review report The review report 7s to be 
made after the loan's flnal disbursement and 1s to conta-rn recommendations 
for future monitoring AID's manual order, revised in August 1971, requires 
that recommended mon-rtonng be l-rmlted to the onginal obJectives of the 
loan and be focused on only those ObJectives not met when the loan comple- 
tion report IS made (Seepp 6,7,and33) 

GAO recognqzes that enough time has not elapsed for full lmplementatlon of 
the recently revised manual order Theretore an evaluation of the effec- 
tiveness of these monitoring provisions 1s not practicable at this time 
The revised order, however, does not apply to previously completed proJects 
discussed in thus report For proJects to be completed in the future, moni- 
tonng apparently w-r11 cease when basic proJect obJectives have been met, 
even though future production problems may occur 

MtTTERS FOR COA'S~DERAT~O~ BY TEE COlVGRESS 

The Congress has expressed considerable interest in U S economic asslst- 
ante, particularly in the large amount allocated to India, which 1s a prln- 
cipal recipient of U S aid, and in the results being achieved, as clis- 
cussed in this report 

Tear Sheet 



CHAPTER 1 

INTRODUCTION 

To help India malntaln Its independence under demo- 
cratx lnstltutlons and to achieve economic growth, the 
United States has provided development aid on a massive 
scale. U.S. economic assistance helps India moblllze Its 
skills and resources for more rapld development. The United 
States encourages economic development by financing imports 
of agricultural and rndustrlal goods and equipment and by 
financing selected capital proJects. 

Agency for International Development loans for capital 
proJect assistance In Indxa from 1951 through 1970 have 
amounted to about $712.3 mllllon and the equivalent of about 
$394.9 ml11 ion in U.S.-owned rupees. This assrstance has 
been concentrated In the public sector with emphasis on 
electric power, manufacturing plants, and the railway sys- 
tem. These proJects undoubtedly have contributed greatly 
to India's developing economy. 

India's power-generatlng capacity has increased from 
about 2 mllllon kilowatts In 1951 to Its present level of 
about 16 mlllron kilowatts. Although India and other coun- 
tries provided most of the investment in power facllltles 
that made this Increase possible, the United States was the 
largest external contributor. U.S. assistance financed the 
generators that provide about one third of India's present 
power-generating capacity. Other foreign countries and 
international contributors that helped India develop its 
electric power industry include Canada, the Union of Soviet 
Socialist Republics, Japan, Poland, and the World Bank. 

AID has helped finance, In addition to power proJects, 
the foreign exchange and local currency costs of nearly 100 
manufacturing plants, rncludlng automotive, fertllxzer, 
chemical, aluminum, and Iron-ore production facllltles. 

AID also has made seven loans to India to help develop 
and improve the efflclency of India's railway system. The 
first of these loans was used to purchase steel to construct 
railway cars, locomotives, and railway bridges. The other 



loans were used to purchase locomotives, spare parts, and 
a traffic-control system. 

Sectlon 611(e) of the Foreign Assistance Act of 1961, 
as amended, provides that no assistance be furnished for a 
capital proJect estimated to cost $1 million or more until 
the head of the agency has assured himself that the country 
involved is capable of maintainrng and utillzlng the proJ- 
ect, taking into consideration the maintenance and utlli- 
zation of proJects previously financed by the United States. 

AID's stated pollcles appear to provide for the imple- 
mentation of this section of the act. AID's general prac- 
tice, however, has been to discontinue monltorlng public 
sector proJects in India once they are completed and in op- 
eration. To the extent that manpower 1s available,prlvate 
sector proJects are given monitoring priority until the loans 
are repaid. The rationale for this approach 1s based on 
such factors as the limited availability of Mission technical 
personnel in India, the costs of sending consultants from the 
United States, and the guaranteed repayment of public sector 
AID loans by the Government of India. 

AID manual orders, since the 1960's, called for Mlsslon 
reports on completed prefects, bearing on the effectiveness 
and efficiency of the proJects and their operations. Moni- 
toring requirements described in these and succeeding manual 
orders and crrculars focused mainly on feasibility coverage, 
final plans, construction, and contractor reimbursement. 

As of March 1971, and after the start of our review, a 
manual order revision requires a loan completion review re- 
port s after the loan's terminal disbursement date, in which 
recommendations for future monitoring are to be made. In the 
most recent revlsron of this manual order, on August 25, 
1971, AID speclfles that recommended monitoring be limited 
to the original obJectives of the loan and be focused on 
only those obJectives not met when the loan completion re- 
view report is made. The manual order requires also that a 
date be established or conditions of achievement be de- 
scribed after which monltorlng by AID will no longer be 
necessary. 



As the current manual order recognizes, the importance 
of determining that original obJectives are achreved at 
some point in time cannot be overemphasized. AID determrna- 
tions that proJects or activities continue to meet their 
intended obJectives are equally important, in our view, 
particularly when the United States continues to provide 
assistance. 

We recognize that enough time has not elapsed to allow 
for full implementation of AID's recently revised manual 
order rncorporating specific monitoring requirements. For 
this reason any evaluation of the effectiveness of these 
monitoring provisions is not practrcable at this time. 

The capital proJects included in our revrew, their 
locations, and AID input for the projects are listed in the 
followrng table. 



Capital Pro.lects Included In Cur Review 

Power prolects 

Thermal power plants 
Bandel, West Bengal 
Chandrapura, Bihar 
Durgapur, West Bengal 
Talcher, Orissa 
Amarkantak, Madhya Pradesh 
Dhuvaran, Gu~arat 
Trombay, Maharashtra 
Delhi "C," Delhi 
Satpura, Madhya Pradesh 

Hydroelectric power plants 
Sharavathl, Mysore 
Sabarlglrl, Kerala 

Rupees in 
us 

equivalent 
Dollars (note a) 

(000 omitted) 

Other prolects 

Railway (primarily locomotives) 
Trombay Fertilizer, Maharashtra 
Delhi cloth mills (tire cord), RaJasthan 
Orissa iron ore, Orissa 
Pub, L. 480, section 104(e) rupee loans 

(Cooley) 
Synthetic & Chemical, Ltd , Uttar 

Pradesh 
Coromandel Fertlllzer, Ltd,, Andhra 

Pradesh 
Hindustan Aluminum Corp , Uttar Pradesh 
Renusagar Power Co , Ltd., Uttar Pradesh 

Total 

aComputed at the current rate of exchange (Rs7 

$ 37,392 $ 10,933 
39,697 22,133 
18,440 4,573 
28,430 24,987 

7,596 8,893 
33,125 16,960 
17,716 
13,814 20;067 
19,116 21,243 

6,902 45,933 
18,040 28,000 

240,268 203,722 

115,358 
36,189 17;907 

8,006 
18,315 

11,639 

22,011 
5,372 
8,611 

177,868 65,540 

$418,136 $269,262 

5 to $11, except for 
Cooley loans which are shown at the actual rates in effect at the 
time the loans were extended Cooley loans are loans of U S -owned 
local currency to private enterprises 
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CHAPTER 2 

AblTICIPATED GOALS COMPARED WITH ACTUAL GOALS 

Production goals generally are being met for some AID- 
assisted capital proJects. Where capital proJect assistance 
has been concentrated,as in power generation, achievements 
have not been as great as anticipated when the proJects were 
planned. In the railway system, where a large volume of 
capital assistance was also concentrated, expected goals, 
for the most part, had not been established when the assls- 
tance was being considered, or thereafter, and no meaningful 
comparison had been made between expected and actual results. 
Indications are that actual results are not as good as they 
should be. This chapter discusses, where applicable, the 
extent to which expected goals have not been met and the 
reasons therefor. 

POWER PLANTS 

AID assistance to power proJects in India, accounting 
for about one third of India's generating capacity, has 
amounted to about $367 mlllron and the equivalent of about 
$236 milkon in rupees. Our review included nine thermal 
and two hydroelectric power plants for which AID assistance 
amounted to about $240 millnon and the equivalent of about 
$204 million in rupees. Generating equipment installed in 
these plants is relatively modern and up to date, srnce most 
installations have occurred within the past 10 years. 

AID Justifications for financing power proJects gen- 
erally emphasized that normal load growth and new customer 
demand for power would probably exceed the power available 
when the proJects were completed. Anticipated energy pro- 
duction was calculated generally on such factors as generat- 
ing costs, load and demand forecasts, energy losses, and 
expected energy sales. 

The nine thermal power plants had been in operation for 
a year or more and were operating on an overall average of 
71 percent of the energy output anticipated when the proJects 
were planned. One hydroelectric power plant was achieving 
Its anticipated goal, 
cent of its goal, 

and a second plant was meeting 75 per- 

9 



Installed capacity of a power plant--the sum of the 
nameplate ratings of all generatlng units--often is used to 
measure overall plant performance. AID planning docvments 
Indicated that the energy output of the 11 plants, compared 
with their installed capacity, should average 61 percent. 
On this basis energy output averaged only 45 percent. (See 
P* 12.) 

The expected output rate for the two AID-flnanced hydro- 
electric plants was about 54 percent of installed capacity 
compared with 63 percent for the nine thermal power plants. 
A Mission official, explaining the lower goals established 
for hydroelectric plants, said that estimates of outputs at 
these plants Included such factors as the (1) size of the 
reservoir, (2) adequacy of the water source, and (3) height 
of the reservoir in relation to the generators. The sub- 
stantial variances in the amcrvlt of water resulting from 
the monsoon seasons in India also affect the plants' capaci- 
ties to generate power. 

A comparison of expected output with actual power gen- 
erated for the 11 plants included in our review showed that 

--three were operating at 90 percent or more of expected 
power generation, 

--six were operating at 60 to 90 percent of expected 
power generation, and 

--two were operating below 60 percent of expected power 
generation. 

Detailed data for each of the plants reviewed follows. 



AID-Frnanced Power Plants 

Plant 

Thennal 
1 
2 blote c) 
3 
4 
5 (note d) 
6 
7 
8 (note d) 
9 

Hydroeleetrlc 
10 
11 

Total 

l-year 
perrod ended 

Mar 1971 
De.2 1970 
IkC 1970 
D2C 1970 
Dee 1970 
Dee 1970 
Dee 1970 254 
DeC 1970 330 
Lkc 1970 224 

DeC 1970 
Sept 1970 

AID-expected Actual 
Installed generatron generatron 
capacrty In megawatts rn megawatts 

In megawatts (note a) (note a) 

250 
250 
355 
60 

265 
420 

2.436 

180 64 
140 76 
213 147 

56 49 
134 96 
280 178 
157 150 
246 213 

131 120 

1,537 

713 420 314 
300 130 135 

1,013 550 .A.@ 

3.449 2.087 11544 

Plant locations 

Actual 
generatron 
percent of 

AID-expected 
generation 

1 Talcher, Crrssa 7 Dhuvaran, Gu~arat 
2 Satpura, Madhya Pradesh 8 Trombay, Maharashtra 
3 Bandel. West Dental 9 Delhr iV. Delhr 
4 Amarka&ak, Madh;ra Pradesh 10 Sharavathi, Mysore 
5 Durgapur, West Bengal 11 Sabarigrrr, Kerala 
6 Chandrapura, Bihar 

36 
56 
69 
88 
72 
64 
96 
87 
92 - 

71 - 

82 - 

74 

Plant 
factor 

(note b) 

26 

ii 
82 
34 
42 
59 
63 
54 - 

45 - 
5 

44 
g - 

* + 

g 

f 

%ata available 1s rn gross megawatt-hours generated during the l-year periods For comparrson 
purposes the data has been divided by 8,760 (hours per year) to obtarn an hourly average 

b Actual power generated as a percent of rnstalled capacity 

%ata zs for four units fifth unit not coueussroned until 1971 

&Partrally financed by AID 
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Plant factor and power economy 

Many things influence the operation of a power- 
generating facility. Among these are quality and availabrl- 
ity of water and fuel, availability of spare parts, opera- 
tion and marntenance proficiency, adequacy of transmission 
and distribution facilities, station use and transmission 
losses, and customer demand for power. 

One recognized measure of a plant's utilization is the 
plant factor --the ratio of the average load on a plant over 
a given period of trrne to the installed capacity of the 
plant. The plant factor generally is based on the equlp- 
ment manufacturer's nameplate ratings, which represent in- 
stalled capacity. 

The ability of a generating unit or a plant to sustain 
a maxrmum level of power generation, as demonstrated by 
actual load or by a test proven under specific conditions, 
would be a more significant base agaznst which to measure 
plant utilization, This ability, often expressed rn terms 
of net capability ratings, may be higher or lower than the 
stated installed capacity. In the absence of such specific 
ratings, the plant factor based on installed capacity serves 
as a general indicator of plant utilization. 

In the preceding table plant factors range from 26 to 
82 percent and average 45 percent. Undoubtedly scheduled 
and forced outage periods have contributed to this rather 
low level of utilization. 

The Federal Power Commission uses net generation (gross 
generation less plant use> to compute plant factors for 
power plants zn the United States. The power used within 
a generating station to operate auxiliary equipment, light- 
mg, etc., is not available to the transmission and distrlbu- 
tion system and therefore 1s not available for sale to cus- 
tomers. Considering power used within the plant, plant fac- 
tors zn the precedrng table would be lower and would result 
311 an average factor of 41 percent. 

In May 1969 the Government of India established a Power 
Economy Committee to evaluate all aspects of the power sup- 
ply industry in India. The prrnclpal tasks of the Power 

12 



Economy Committee were to analyze the performance of all 
power facilities and to make recommendations both for im- 
proving the operating economy of the existing system and 
for the expansion required over the next 10 years. 

In the autumn of 1969, AID sent five U.S experts to 
India to advlse and assist in the work of the committee 
During the next 15 months, the committee made an extensive, 
well-documented study of the power situation in India. Be- 
fore the committee completed its final report, AID sent two 
U S. power experts to India to review the draft report and 
Its recommendations and to offer their suggestions. The 
flnal report IS expected to be one of the maJor planning 
documents of the Government of India for at least the next 
10 years. 

The Power Economy Committee's report, completed in 
March 1971, recognized that plant performance in India was 
quite low and that there was much room for improvement, The 
committee noted that Indian power stations operated below 
the standards of those in the United States, where higher 
quality fuel is a prime factor. 

India has one of the world's highest annual rates of 
growth for electric energy production. India also ranks 
among the top 15 countries in installed generating capacity 
and total energy production. A comparison of performance 
standards, however, finds India below most of the world's 
leading power-producing countries. 

In summary the AID-financed power plants appear to be 
operating at about 26 percent below standards believed at- 
tainable and previously suggested by AID. Some of these 
plants are operating at slightly higher output levels than 
the average level of all Indian plants. It appears, how- 
ever, that performance levels shown by these AID-financed 
plants are fairly representative of all Indian power 
plants. 

To illustrate the magnitude of theoretical savings pos- 
sible, increasing the average rate of plant use of presently 
installed capacity by 10 percentage points (raising the 
average plant factor from the 40- to the 50-percent range) 
would be equivalent to increasing India's energy production 

13 



by about one fourth, without adding to the nation's gener- 
ating capacity. 

It 1s conceivable that improvements of this nature 
would result an millions of dollars worth of development 
benefnts to India as well as better utilization of expen- 
sive power plant equipment already Installed. 

14 



Reasons for unutilized capacity 

The Power Economy Committee's report showed that the 
lack of adequate investment in the field of transmission 
and distribution was chiefly responsible for inadequacy of 
interconnection systems, high transmission and distrlbutlon 
losses, unsatrsfactory voltage conditions, and low reliabll- 
ity of supply in various power systems in the country. 

Information we obtalned showed that the reasons for 
not fully achieving power output goals included (1) lack of 
transmission lines from plant to power-short areas, (2) in- 
adequate coal production in a mine supplying one particular 
power plant, (3) maintenance and breakdown problems, (4) 
difficulty in obtaining replacement parts, (5) labor dlffl- 
cultles, and (6) lnsufflclent customer demand in some areas 

AID does not obtain production data from these power 
plants on a regular systematic basis that would currently 
allow AID to analyze reasons for low output Consequently 
opportunities to negotiate or encourage appropriate Indian 
Government agencies to take remedial action and to assist 
in resolving problems may be lost We believe that such 
information, obtained on a regularly scheduled and timely 
basis, would serve a useful purpose in administering ap- 
proved prolects and in reviewing future proposals for power 
proJects 

A few of the problems experienced and the actions 
taken to increase production at certain plants are dls- 
cussed below, 

Talcher thermal plant 

During the year ended March 31, 1971, this plant op- 
erated at only 36 percent of Its expected output and at 
only 26 percent of its installed capacity ProJect offi- 
cials stated that the primary reason for Talcher's unused 
generating capacity was the lack of sufficient customer de- 
mand They stated also that the demand for power had been 
much less than originally planned, due to a slower than 
anticipated rndustrlal growth within the State of Orissa 
For example, it was decided to build a self-contained fertll- 
lzer plant in place of the several chemical plants 



orginally planned Although the fertilizer plant when com- 
pleted in about 1974 will use more power than would have 
been needed for the smaller chemical plants, the change in 
plans has caused considerable delay in utilizing Talcher's 
generating capacity 

Another factor llmltlng Talcher's power output is the 
seasonal use of the plant's generating capacity Essen- 
tially Talcher is used as a backup for a non-AID-financed 
hydroelectric power plant in northern Orissa This hydro- 
electric plant is used extensively to meet Orissa's power 
demands because hydropower is much cheaper than thermal 
power As a result the hydroelectric plant generally op- 
erates at full capacity during the monsoon season while 
Talcher's thermal generation is curtailed Conversely dur- 
ing dry seasons more of Talcher's capacity is used to con- 
serve the hydroelectric plant's llmlted water supply Even 
during periods of higher consumption, Talcher's maximum 
generation in any single month, during the year ended 
March 31, 1971, never exceeded 52 percent of the antlclpated 
output, 

A second hydroelectric plant, which is being built in 
southern Orissa, is scheduled for completion in mid-1972 
This plant, having a firm capacity of about 120 megawatts, 
will be given preference over Talcher for the reasons 
stated above Nevertheless, p roJect officials believe that 
(1) the added power demand expected from the fertilizer 
plant, (2) new consumer areas being reached by transmission 
lines now under construction, and (3) normal growth in power 
requirements by Talcher's existing customers, should lead 
to achieving Talcher's established power goals by 1974 

16 



Talcher thermal power plant 

17 



Satpura thermal plant 

Power plant officials stated that a coal shortage had 
prevented the plant from operating at its expected output. 
During 1970 the plant operated at only 56 percent of its 
expected output and at only 31 percent of its installed ca- 
pacity. The proJect*s primary source of fuel has been a 
coal mine located about 2 miles from the plant. When the 
Satpura proJect was being planned, mine officials assured 
the Madhya Pradesh State Electricity Board that there would 
be an adequate supply of coal to run the plant Actual de- 
liveries, however, have not permitted full plant utilrza- 
tion 

The plant is buying some more expensive coal from an- 
other mine located about 70 miles away Coal from all 
sources permits operatron of only three of the plant's five 
power-generating units A plant official commented that, 
because of the higher cost of coal from the more distant 
point--56 rupees a ton versus 33 rupees a ton from the power 
plantss regular source-- it was uneconomical for the plant 
to use coal from this distant source. Procurements of the 
more expensive coal were being made because government offi- 
clals in the State of Pun-Jab agreed to reimburse Satpura 
for the added coal cost, to obtain some of Satpura's power 
and thereby help reduce the extreme power shortage existing 
in that area. 

The Mission identified inadequate coal deliveries from 
the mine as a potential problem in February 1968. AID/Wash- 
ington advised the Mrssnon in May 1968 that, if additional 
coal were not obtained by the proJect, about 73 percent of 
the $71 million investment in Satpura would remain idle. On 
the basis of an assumed lo-percent carrying charge, this 
was calculated to represent an effective loss of over $5 mil- 
lion a year. Therefore AID/Washington at that time, and 
again in August 1968, directed the Mission to explore the 
coal problem with India's National Coal Development Corpora- 
tion and its Central Water and Power Commission 

Thereafter a Mission electrical engineer wrote to a 
member of the Central Water and Power Commission expressing 
the ksslon's concern about the coal delivery problem. The 
letter urged the Commission to make the necessary 
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arrangements for ensuring delivery of sufficient coal to 
meet the requirements of all five of Satpurals generating 
units Project files Indicated that the Commission responded 
in September 1968, but Mission officials were unable to 
furnish us with a copy of the response or with information 
on the corrective action taken or prormsed 

The Mrsslon Director advised AID/Washington in June 
1969 that, despite Mission prodding, the problem had not 
been fully resolved. Also in June 1969 a Mission official 
corresponded directly with the National Coal Development 
Corporation and urged It to expand its coal production at 
the mine. He provided the corporation with a copy of an 
expert, independent report indicating that the mine's out- 
put should be about twice its existing level During the 
ensuing 18 months, however, coal deliveries from the mine 
increased an average of only 15 percent 

Lack of modern rmnlng equipment contributes to the low 
coal production Equipment needed to increase production 
significantly includes shuttle cars, belt conveyors, and 
loaders. Shuttle cars and loaders are being obtained from 
U.S sources Some new belt conveyors had been ordered 
and were expected to be installed by July 1971, but some of 
the equipment was not expected until 1973, according to the 
project officer Information was not available at the Mrs- 
sion as to the amount of funds required for procuring the 
mining equipment 

The production of coal might have been increased signif- 
icantly had AID financed the importation of needed mining 
equipment. Also this problem might have been alleviated 
had AID provided technical assistance to expedite the pro- 
curement and installation of this equipment. 

Delhi "C" thermal plant 

During calendar year 1969 this plant operated at 75 per- 
cent of expected production goals and at an overall utilr- 
zation rate of 44 percent (plant factor) The plant's op- 
erating performance improved considerably in 1970 when ex- 
pected output was nearly attained The shortfalls generally 
were attributable to minor and major breakdowns of the 
plant's generators 
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GAO vhoto 

Satpura thermal power plant 
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- 
GAO photos 

Coal mmmg operations near 
Satpura thermal power plant 
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The most serious breakdown of a generating unit re- 
sulted in power loss from July 1969 until September 1970. 
This generating unit was shut down following a 4-month period 
when, on five separate occasions, steam generator tempera- 
tures varied substantially from the equipment's designed 
temperature level. During this time the Mission and AID/ 
Washington were cognizant of the problems but were unsuc- 
cessful in attempts to help solve them The damage was 
attributable, in part, to the failure of power plant person- 
nel to shut down the generatorpromptlywhen trouble devel- 
oped 

Plant officials, however, denied the existence of faulty 
operating conditions and were not willing to seek help from 
an outside source as suggested by AID The Mission did not 
attempt to obtain remedial action through discussions at 
higher levels within the Government of India. In April 1971, 
the superintending engineer finally agreed to seek expert 
help in resolving this problem. Apparently this change in 
attitude resulted from similar failures in two of the plant's 
other generators. In these instances the trouble was located 
before extensive damage occurred. 

On October 15, 1969, the U S manufacturer advised the 
Delhi power plant that the repair parts would be sent by 
air early In December Due to a strike they were not avall- 
able until June 1970. The generator was put back in service 
late In September 1970 

A Mission official had advised plant officials that 
another U S. manufacturer could furnish the spare parts, 
and this approach was generally used in times of work stop- 
pages The Mission requested that AID/Washington make the 
necessary arrangements on behalf of the Indian Government. 
This remedial action, though attempted by the fission, was 
never finalized. 

Sharavathi hydroelectric plant 

This plant, located in the southern State of M$sore, 
is one of two power plants included in our review that use 
water,rather than coal,as the source for generating electric- 
1tY On the basis of his last visit to the plant in June 
1969, an AID official reported that little demand existed 
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for the plant's output and that addltlonal transmlsslon 
facllltles were needed to use the surplus power in deficit 
areas tissbon offlclals informed us that, from June 1969, 
a transmlsslon tie line had been installed between the plant 
and the Bombay area, whrch should provide for increased 
utlllzatlon of the plant's capacity 

Information obtained at AID/Washington through the 
Ksslon showed that plant utlllzatlon, as measured by plant 
factors, increased from 32 percent 1.n 1968 to 42 percent in 
1969 and to 44 percent in 1970 We believe that It 1s espe- 
clally important that this plant produce at optimum levels, 
subdect, of course, to water avallablllty. The plant's 
installed capacity had been increased from 356 megawatts 
In 1967 to 713 megawatts in 1970, which gave it at least 
twice the capacity of any other plant covered, except one. 

The March 1971 report of the 1ndla.n Power Economy Com- 
mittee showed that slgnlflcant savings In fuel charges alone 
could have been made by substltutlng surplus hydro genera- 
tlon for higher cost thermal generation. Although no defln- 
ltlve estimate was given for Sharavathl, the data presented 
indicated that the equivalent of millions of dollars in 
possible savings were Involved. 

Other power plants 

Only limited lnformatron was available at the msslon 
on why other thermal power plants were not achieving antici- 
pated power generation. Mlsslon personnel had not visited 
most of these plants In over l-1/2 years 

Iow output and unused capacity at Bandel and Chandrapura 
generally were attributed to breakdown and maintenance prob- 
lems, spare-parts procurement, insufficient demand, and 
inadequate transmlsslon and dlstrlbutlon systems 

Breakdowns at three plants partially were due to the 
use of poor grade coal These breakdowns became conslder- 
ably more serious because of the attendant labor problems 
fission offlclals stated that labor organlzatlons would not 
allow needed equipment maintenance at these plants during 
more than one shrft a day This increased the downtime of 
AID-financed equipment 
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OTHER CAPITAL PROJECTS 

Fertilizer plant 

AID assistance to the Trombay fertilizer plant has 
amounted to about $36 million and the equivalent of about 
$18 mllllon in rupees As indicated by the following tabu- 
lation, production output has been substantially less than 
anticipated. 

Product 

AntlCl- Actual pro- 
pated Actual duction as 

produc- produc- percent of 
Designed tion tlon dur- anticipated 
capacity (note a) ing 1970 production 

(metric tons) 

Ammonia 115,000 97,750 68,342 70 
Urea 99,000 84,150 55,883 66 
Complex fer- 

tilizer 330,000 280,500 113,154 40 
Nitric acid 105,600 89,760 53,282 59 
Sulphurlc acid 66,000 56,100 2l,O28 37 
Methanol 33,000 28,050 21,281 76 

aBased on 85 percent of installed capacity, which Mission 
officials believe to be appropriate for public sector fer- 
tilizer plants, such as Trombay 

Production figures for 1971, using actual output for 
the first three quarters and estimates for the last quarter, 
show overall increases, particularly for complex fertilizer, 
nitric acid, and methanol None of the individual products, 
however, has yet achieved the production expected on the 
basis of the designed capacities of the plant, 

The Trombay plant has operated at a comparatively low 
rate of production for several years At the request of 
the Government of India and AID, the Tennessee Valley Author- 
ity made a study of Trombay's operation in 1967 and con- 
cluded that a maJor problem was the low level of ammonia 
production. At the time of the study, the ammonia plant's 
output was higher than the current output but substantially 
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less than the level considered by the Tennessee Valley Au- 
thority to be appropriate 

Low-quality naphtha used by the plant had contributed 
substantially to reduced ammonia production, according to 
Tennessee Valley Authority officials Reduced ammonia pro- 
duction, in turn, limited the output of the plant's other 
products, such as nitric acid, urea, and complex fertilizer 

The Tennessee Valley Authority recommended a second 
naphtha reformer in 1967, to supplement the one already in- 
stalled in the prolectls methanol plant. (Reformers are 
used to convert naphtha, a raw material, into hydrogen gas 
which is used to produce ammonia and methanol > In the 
Authority's opinion, the additional naphtha reformer would 
enable the plant to increase its ammonia output to the level 
originally anticipated and thereby increase the output of 
other products which use ammonia in their production process 

Mission officials visited the plant in July 1969 and 
agreed with the Tennessee Valley Authority's finding and 
recommendation They also found that actions to procure 
the new reformer had been taken and that installation was 
expected by July 1971 Because of staffing limitations 
Mission officials have not visited the Trombay plant since 
July 1969 to inquire into the status of the reformer pro- 
curement and installation program 

Durink our visit in March 1971, Indian proJect offi- 
cials informed us that they did not expect the reformer to 
be installed until the first half of calendar year 1973 A 
reasonable installation period would have been about 
2-l/2 years, according to the proJect officials In this 
case a longer delay has been encountered because of (1) an 
unusually long design time for an Indian Government organi- 
zation to draw up plans for erecting the reformer and (2) 
an Indian Government policy requiring indigenous manufacture 
of certain reformer equipment A communication received 
from the Mission in October 1971 indicated that the new re- 
former would be available in May 1972 

The anticipated output for complex fertilizer was 
never achieved ProJect officials believed that this was 
due to design defects, and the proJectIs complex plant has 
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been redesigned The true capacity of the redesigned plant 
is not known, but project officials believe that an appro- 
priate standard for measuring output would be about 180,000 
metric tons a year, substantially less than the 330,000-ton 
capacity originally included in AID planning documents, 

Problems with complex fertilizer production also ac- 
count for the plant's low output of sulphuric acid, initially 
planned as a raw material for the fertilizer Because of 
the design changes referred to above, the quantity of sul- 
phurx acid needed to manufacture the type of complex fer- 
tilizer now being produced is minimal. As a result the 
plant's sulphurx acid output has been curtailed substan- 
tially, and most of the acid produced has been sold commer- 
cially. ProJect officials stated that they were in the 
process of constructing a phosphoric acid plant at the proJ- 
ect which, when completed in 1973, would require substantial 
amounts of sulphuric acid They estimated that the sul- 
phurac acid plant then would be producing at full capacity 

26 



Iron-ore plant 

AID has financed the procurement of commodities and 
services needed for Indra to export 2 mullion tons of iron 
ore yearly to Japan Total AID assistance for the proJect 
amounted to about $18 4 millron and was used as follows 

Amount 
Item (millions) 

Rails, bridge girders, and constructron 
equipment for a new railway $57 

25 diesel locomotives 70 
Material and equipment to construct a 

wharf and an ore-handling plant 57 

Total $18 4 

Productron goals have been exceeded each year from 1967, 
as shown by the followrng comparison of anticipated with 
actual ore exports 

Year 
Exports 

Anticipated Actual Percent 

(metric tons)- 

1967 2,000,000 2,162,OOO 108 
1968 2,000,000 2,820,OOO 141 
1969 2,000,000 4,950,ooo 247 
1970 2,000,000 4,273,260a 214 

aFor 12 months ended March 1970 

A mrssron official stated that the increase In exports 
in 1969 and 1970 resulted from opening a second iron-ore 
mine The anticipated level of 2 million tons was based 
on ore taken from only one mine He said that India planned 
to increase Iron ore exports to 8 mrlllon tons a year, by 
enlarging the harbor at Vlsakhapatnam to accommodate bigger 
ore transport ships This is being accomplished through 
Japanese assistance amounting to an equivalent of about 
$7 mallaon 
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Locomotives 

AID has financed 448 diesel-electric and electric loco- 
motives for India at a cost of about $111 mllllon. 

Mission offlclals stated that the best standard for 
measuring use of locomotives was the average ton-kilometers 
a day, which 1s the product of the average number of tons 
transported and the distance the average ton 1s hauled. 
The Government of India's Ministry of Rallways publishes 
monthly statlstlcs on locomotive use, lncludlng the average 
ton-kllometer a day performance of locomotives on broad- 
gauge (66 Inches) and meter-gauge (39-3/8 Inches) Indxan 
rallways. This lnformatlon 1s avallable In Indian publlca- 
tlons on an overall basis for each type of locomotive in use. 
It 1s not readily available for lndlvldual locomotxves, In- 
cludlng those financed by AID. 

AID-financed diesel-electric locomotives include about 
half the total locomotives of this type used in India 
Therefore the published overall usage figures for this type 
of locomotive In freight servxe should be meaningful lndl- 
caters of the use being made of AID-financed locomotives, 
all of which were designated to haul freight. 

AID Mlsslon personnel discussed with us certain stan- 
dards which had not been used In the past by AID but which 
were deemed sultable for measuring locomotive utlllzatlon 
In India. They indicated that the average dally use of 
diesel-electric locomotives on broad-gauge track should 
be 640,000 ton-kilometers. This was based on a frelght- 
train load of 1,600 tons hauled 400 kilometers. On meter- 
gauge track, for which no distance standard 1s avallable, 
they lndlcated that a l,OOO-ton dally pay load would be a 
reasonable standard. We dlscussed also the sultablllty of 
these standards with AID offlclals in Washington, who 
checked with their personnel In India AID belleves that 
the former Mission offlclal who provided us with these stan- 
dards had not made the proper background research on basic 
evaluative crrterla necessary to support such standards. 
(See AID comments in app I, pp* 41 and 42 .> 
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Indian diesel-locomotive use per day for 1970 was re- 
ported to be about 256,000 net ton-krlometers on broad- 
gauge track and 118,500 net ton-kilometers on meter-gauge 
track. The actual pay load on meter-gauge track averaged 
Just over 500 tons. It 1s evident that, of the many factors 
involved, track gauge alone had a marked effect on use sta- 
t1st1cs. (See GAO views on AID comments In app. II, p. 48.) 
In India four different rail gauges exist, with broad-gauge 
and meter-gauge representlng 49 percent and 44 percent, re- 
spectlvely, of the total rail length. 

Except for establlshlng the 400-kllometers-per-day crl- 
terlon used by AID in two instances In 1968, AID made no 
comparison or measurement of locomotive performance. For 
the standards given us at the Mission there seems to be no 
easy way of ascertaining, without extensive analysis, whether 
they were reasonable. When actual performance 1s compared 
with these particular standards, the dally-use rates of 
diesel-electric locomotives average less than 50 percent. 

Because of the many complex factors involved, we are of 
the oplnlon that the task of establishing and applying suit- 
able performance standards for AID-financed locomotives 
should be given to experienced AID technical personnel who 
would consult with appropriate Indran railway offlclals. 
Measurement standards and systematic comparisons of operating 
performances are essential for any meaningful evaluation of 
the effectiveness of U.S assistance to Indian railways 

In conclusion AID has not established or adopted defl- 
note standards for the utlllzatlon of the 448 AID-financed 
locomotives provided to India at a cost of about $111 mll- 
lion. Moreover AID has not obtained the necessary operating 
lnformatlon on the use of these locomotives that would enable 
It to ascertain whether these locomotives are being effec- 
tively used. 

We have noted that the last AID loan to finance loco- 
motives was made in 1964 and that AID 1s not planning to 
make any further loan for this purpose. We believe, how- 
ever, that good management practice--particularly one aimed 
at ensuring optimum effectiveness of U.S. assistance--re- 
quires that AID remain currently informed on the status of 
locomotive use. We belleve that, by doing so, AID would be 
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in a much better posltlon to offer constructive assistance 
and to encourage corrective actlon wherever and whenever the 
need for such assistance and actlon IS ldentlfled. As a 
practical matter AID's well-documented experience In monltor- 
lng this type of capital proJect assistance in India could 
be useful In guldlng exlstlng or contemplated railway aid to 
other countries. 
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Tire cord plant 

AID financed, at a cost of about $8 mllllon, a plant 
to produce rayon tire filament yarn and rayon tire cord 
from part of the plant's yarn production. Project data shows 
that yarn production goals have been substantially achieved 
and that the plant's output of rayon tire cord has exceeded 
the established goals 

Antlclpated annual productlon for yarn was 3,600 metric 
tons and for cord was 1,800 metric tons. Metric tons pro- 
duced from 1968 to 1970 have been 

Year Yarn Cord 
1968 3,740 1,956 
1969 3,347 2,534 
1970 3,558 2,714 

ProJect offrclals Informed us that the increased cord 
production was attributable, in part, to addltlonal equip- 
ment installed at the proJect. In order to better utlllze 
this equlpment,proJect offlclals have obtained a license to 
increase production levels to 5,000 tons of yarn and 2,500 
tons of cord a year. 

Coolev loan proiects 

Under sectlon 104(e) of Public Law 480, AID has made 
local-currency Cooley loans equivalent to about $141 mllllon 
as of December 31, 1970. We compared output with production 
goals for four plants that received loans equivalent to 
$47.6 mllllon. These plants were producing chemicals, 
fertlllzers, alumrnum, and power. 

Production data shows that three of the proJects were 
operating at 100 percent or more of the anticipated output 
level and that one proJect was operating at about 80 percent. 

CONCLUSIONS 

At the time of our review, AID had not established a 
management system to (1) systematically obtain productlon 
and utlllzatlon data to ascertaln whether antlclpated levels 
of production and utlllzatlon of capital development proJects 
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were being achieved and (2) ldentlfy and analyze reasons 
for shortfalls Consequently for some of the power plants, 
a fertlllzer plant, and the locomotives, AID has been 
llmlted ln Its ablllty to ldentlfy output problems quickly 
and assess the effectiveness of Its assistance and has 
lacked lnformatlon on which to propose and to negotiate 
corrective actlon with appropriate Indian Government agencies. 

In our oplnlon lnformatlon obtained and conclusions 
reached by analyzing output problems would be useful in 
revlewlng proposals for future proJects In India and in 
other countries We believe that such efforts are intended 
by section 611(e) of the Foreign Assistance Act (See 
p. 6.1 

We recognize that -Ln some cases AID assisted troubled 
proJects This assistance, however, had not always been at 
AID's lnltlatlve and generally had not resulted from the 
timely and systematic analyses of production and utlllzatlon 
data that could be expected under formal monltorlng arrange- 
ments. 

AID's large contrlbutlons to help finance power and 
manufacturing plants, locomotives, and other proJects In 
developing countries, substantiate the AID's need to obtain, 
on a systematic basis, lnformatlon on whether output goals 
are being achieved. The reclplent country should be agree- 
able to furnlshlng AID perlodlcally with appropriate output 
data and with explanations for shortfalls In anticipated 
output. Obtaining this type of lnformatlon should not involve 
a substantial commitment of manpower and would place needed 
emphasis on an Important aspect of AID-financed proJects-- 
the results being achieved. 

Some commitment of manpower may be involved when the 
production data and reasons for low output suggest the need 
for follow-up reviews by AID speclallsts and/or consultants 
Such reviews would enable AID to ldentlfy necessary self- 
help measures to be taken by the host country to accomplish 
production goals Information obtalned through these reviews 
should provide a good basis for AID's management to negotiate 
necessary remedial actions with the host country. 
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We are making no recommendations at this time, prlmarrly 
because of the revised and more deflnltlve monltorlng re- 
quirements adopted by AID in March and August 1971 and be- 
cause of the highly unsettled role that future U 5 assist- 
ance will play as a result of recent events on the troubled 
Asian subcontinent 

In commenting on these matters, AID has stated that 
performance standards are set, as appropriate, for the proJ- 
ects which AID helps to finance, that AID requests the bor- 
rower to provide production data for completed proJects In 
the sectors of the economy that AID expects to assist In the 
future, and that AID provides the services of speclallsts, 
when needed, to advise responsible Indian lnstltutlons on 
production problems, AID has expressed the belief that 
these actions should be taken on a carefully selected case- 
by-case basis, stating that its recently established manage- 
ment system provides for a reasonable cutoff of AID monl- 
torlng and assistance after a loan has been fully disbursed, 
the proJect completed, and AID's development obJectives met 

The actions planned by AID under its recently estab- 
lashed management system represent a forward step in strength- 
ening Its ability to obtain greater benefits from the eco- 
nomic assistance provided to developing countries. However, 
as we understand AID's plan to implement the new system, it 
does not propose to apply performance standards for prevl- 
ously financed proJects in which there 1s considerable In- 
vestment and a need for assuring that maximum effectiveness 
1s obtained from these proJects. 

Establishing a cutoff date or determining that condl- 
tlons of achievement have been met at a particular point in 
time would not assure that proJects or actlvltles continued 
to meet their Intended obJectives. Such assurance, in our 
view, IS important, partzcularly when the Unlted States con- 
tinues to provide substantial assistance rn the same sector 
of the economy. 
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CHAPTER3 

SCOPE OF REVIEW 

Our work was dzrected toward revrewlng the AID follow- 
up on the status of completed AID-financed capital proJects 
to ascertaln whether output goals were being achieved. In 
Instances of substantially unused capacity, we revlewed 
AID's efforts to analyze why output goals were not being 
achieved and to seek, when appropriate, remedial actron by 
the Government of Indaa. 

We Included all capital proJects lnvolvlng AID assls- 
tance of $5 mllllon or more which had been completed at 
least 1 year but not more than 10 years, except for loans 
to assist Indla"s automotive industry that were under a 
separate audit review at the time, 

The Office of the AID Area Auditor General (South Asia) 
gives sufflclent attention to the borrower's compliance with 
the terms and condltlons of the loan agreements and of 
letters of hmplementatlon, therefore, we excluded these 
matters from our review. 

We examined mlsslon puoJect flies, IntervIewed Indian 
Government offlclals at proJect locations that we vlslted, 
reviewed nnformatlon obtanned from these offlclals and held 
dsscussaons kslth epproprlate AID Mission offlclals. 

The overseas fieldwork was completed in July 1971, and 
some addItIona work was subsequently performed In Washlng- 
ton, D.C. 
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APPENDIX I 

DEPARTMENT OF STATE 
AGENCY FOR INTERNATIONAL DEVELOPMENT 

WASHINGTON DC 20523 

F'EB 17 1972 

Mr. Oye V. Stovall 
Director 
International Dlvlslon 
U.S. General Accounting Offxe 
Washlngton, D. C. 20548 

Dear Mr Stovall 

I am forwarding herewlth a memorandum dated February 15, 1972 
from Mr. Donald G, MacDonald, AssIstant Admlnlstrator for 
Near East and South Asia, whxh constitutes the comments of 
AID on the U.S. General Accounting Office's draft report 
titled, "Need for Management System to Assess Performance 
of AID-Financed ProJects In Inclla II 

Sincerely yours, 

Auditor General (A&l& 

Enclosure 4s 

GAO note GAO requested agency comments on a draft of this 
report on December 30, 1971. In view of these 
comments, changes were made to the draft and 
were Incorporated In this report 

GAO views on these comments are Included as ap- 
pendlx II. The letters In the margins on the 
following pages of appendix I correspond to the 
related GAO views expressed In appendix II 
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APPENDIX I 

ASSISTANT 
ADMINISTRATOR 

DEPARTMENT OF STATE 
AGENCY FOR INTERNATIONAL DEVELOPMENT 

WASHINGTON D C 20523 

FEB 15 1972 

l!@NOWUM FOR Mr. Laurence W. Acker 
Auditor General (Acting) 

Ei3BJTXT GAO Draft Report on Need fol Management 
System to Assess Performance of AID-Financed 
ProJects In India 

We are glad to have had an opportunity to review the draft report 
prepared by the GAC titled "Need for finagement System to Assess 
Performance of AID-Financed Proaects rn In&a." The GAO examned 
19 completed proJects wlvch AID helped to finance. On the basis of 
Its review of those proJects the GAO suggested that the AID Adrmnsstrator 
consider the development of a management system whch would provide 
meazllngful lnformatlon on completed proJects and a basis for manageme& 
action, It also suggested three steps which the AID Esslon to India 
should take to implement such a system. 

(A) Management @stem 

AD) recently establlshed a mnagement system,effectlve arch 3, 1971, 
to accomplish the ObJectlve stated above. As the draft report points 
out, AID now requrres that the offlees responsible for development 
Loans prepaae a loan contpletlon review report wlthm 90 days after 
the termznatbon ofdlsbursement under each loan. At that time AID 
decides what further reports will be required from the borrower and 
what further monltorlng should be done by AID. 

AJJJ monitoring of completed loans 1s focused on the basic ObJectlves of 
each loan. When AID has determined that the basic ObJectlves have been 
accomplished or that for good and sufflclent reasons they cannot be met, 
AID monltorlng wi!J. normally cease. In addrtlon, the Agency and its 
overseas tisslons wl1-1 continue to seek the kind of information about 
completed proJects which they can put to effective use. AID will 
evaluate the performance of slmzlar completed proJects when It 
undertakes an lntenslve review of an appllcatlon for AID financing of a 
proposed new proJect of the same lurid. The evaluation of such completed 
proJects wiLl be done on a selective basis to deterrmne whether AID 
flnanclng of slrmlar new proJects 1s warranted. The nature, extent and 
duration of reporting requirements and monltorlng of the performance of 
completed proJects wSl be determLned by AID's need for lnformatlon 
about them. The need will depend in large measure on what AID intends 
and 1s able to do with the information lt obtains. 
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APPENDIX I 

Implementation of Management *stem 

We have the following comments with respect to the three steps which 
the GAO suggested that the AID tisslon to India take to implement the 
proposed management system. 

1. ‘I- establish suitable performance standards or production goals, 
where they do not exist, and use them to measure proJect performnce 'I- 

(B) Performance standards or prcductlon goals are lnhercnt ~1 the protect 
reilpw and anpmlsal conducted by AID b-fore a proJeLt IC. approved. To 
be meaningflul, the nature of the performance standards for lndlvldual 
proJects must be tallored to proJect ObJectIves. For example, ~rl tnc 
LaSe Of the AID-financed diesel-electric locomotives cl-ted In the draft 
report, the aim was to assist the Indian Railways to meet the expected 
increase in freight traffic in future years. The utlllzatlon of the 
locomotives depends on th F) volume and pattern of freight movement which 
vary in different sections of the railway system and with the performance 
of the country's economy. It was not and 1s not practicable to set a 
ceountry-wide uttizatlon standard in terms of ton-kilometers per day 
for each locomotive rn India. 

The performance standards established by AID can be used to measure 
proJect performance, however, It should be borne In rend that these 
standards are derived from estimates and proJections made before the 
AID loan was authorized. After loan authorrzation several years 
elapse before the proJect 1s completed Although the estimates of plant 
production and proJections of demand for the product or services were 
based on the best information and Judgment available at the time, 
developmentswhich could not then be foreseen sometimes result In 
different levels of production and demand after the plant 1s completed 

2. ?I -- make arrangements with the Government of India to furnish AID, 
on a systematic basis , productlon data for slgnlflcant AID-financed 
proJects to show whether antlclpated production goals are being met 
and the reasons for shortfalls,"- 

(C)AID regularly receives production data on Indian fertlllzer plants and 
on AID-financed power plants. The Indian Railways publish detailed and 
comprehensive operating data on an annual basis. These are available 
and can be supplemented, if needed. AID will request the GOI to 
furnish production data on other completed proJects in those sectors 
of the economy which it plans to assist. 

One of the principal purposes of the 4ID program in India and elsewhere 
1s to assist in developing the capablllty of the local lnstltutlons 
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which are responsible for the management, operation and maintenance of 
proJect facilities. In cases where proJect performance is consistently 
less than anticipated, the responsible institution should deterrmne 
the reasons for the shortfall and take corrective action if feasible. 
Part of the task of economic development is to teach these institutions 
to rely on their own resources and to wean them from continued dependence 
on advice and assistance provided or financed by AID or other donors. To 
accomplish this ObJective AID's monitoring of completed proJects should 
be on a selective basis and lirmted in both scope and duration. 

3. "- provide appropriate specialists to follow up on production problems 
in instances where the data and reasons for lost production suggest 
that it may be advantageous for AID to seek speclfrc remedial action 
by the recipient country, and consider ways, if appropriate, to 
assist in the resolution of the problem."- 

(D)AID has p rovided specialists to advise and assist the GOI to resolve 
pro3lems affecting the performance of various AID-assisted proJects. 

In 1967 it arranged with the Tennessee Valley Authority for the services 
of a team of TVA specialists to study the operation of the AID-financed 
fertilizer plant at Trombay and determine what should be done to over- 
come production lirmtations In 1970 AID obtained the services of 
another TVA team to stucQ the rnairtenance problems of public sector 
fertilizer @ants in India, including Trombay. 

AID provided the services of six U.S. specialists in 1969 to help plan 
and organize the work of the Power Economy Committee which the Indian 
Government had established to analyze the performance of all electric 
power facilities in India, to recommend improvements in the operation 
of the exlstmg systems ar ~2 fo examine the expansion of these systems 
needed over the next ten years. In 197lAID provided technical 
assistance for the Northern Region Control Center which is designed 
to provide maximum operating econoq and security for the electric 
power system in northern India One of the functions of the Center 
will be to coordinate load dispatching throughout the region and 
thereby provide for more effective utilization of the individual power 
plants in the system. AID expects to continue to provide technical 
assistance for the Northern Region Control Center and for similar centers 
in other parts of the country when requested by the Government of India. 

AID can and will provide the services of specialists to assist in 
improving the performance of particular industries or sectors of the 
Indian economy but this should be done only when AID determines that 
it is needed, the GO1 concurs, and the assistance is related to AID's 
ongoing program and ObJectives in India. 
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We conslder that after a loan has been fully disbursed and the proJect 1s 
completed and In beneflclal operatxon, 1-t 1s up to the borrower (whether 
the Indlan Government or a private Indian company) or the lmplementlng 
agency, e.g., an Indxan State Electric Board, to provide for the 
management, operation and maintenance of the faclllty. In the Interests 
of good mnagement there must be a reasonable cutoff of AID monitorLng 
and assistance after proJect completion. The cutoff would not exclude 
further assistance by AID In an emergency sltuatlon such as the break- 
down or shutdown of an AID-financed plant, or rn other special sltuatLons 
such as those described above, but such assistance should be provided 
only in carefully selected cases. Neither the snterests of AD nor 
those of the ald reclplent would be well served by the maintenance 
ad mfm.ltum of an wnblllcal cord connecting aid donor and aid reclplent. 

GAO Review of Completed ProJects 

In the course of its review of 19 AID-assisted proJects m India, the 
GAO made a finding that nine thermal power plants were operating at an 
overall average of about 71 percent of antlclpated proJect production, 
one bydroelectr~c power plant was meeting '75 percent of Its production 
goal, the output of a government-owned fertlllzer plant was substantially 
less than antlclpated, and the diesel-electric locomotives financed by 
AID for the Indlan Railways were under-utlllzed, 

(E) fiwer 
The power stations whch AID helpe& to finance were planned to provide 
sufficient generating capacity to meet proJected system demand Ln areas 
where there was a good potential for econormc development. India has 
been plagued by power shortages with consequent load-sheddlr#which 
has had an adverse effect on industrial production and on investment 
In Industry. The AIL?-financed power stations have helped to relieve 
some of these shortages. 

The test of the economx benefit of these stations is not merely their 
intivldua.1 output but whether the demand on the system of which they 
form a part could be met without them. It 1s incorrect to assert that 
a plant operating at less than the anticipated average level of 
production 1s not being properly utilized, The load on each plant 
depends on the contitlon, interconnection and utilization of all the 
operating plants m the system, the location of the load, and the load 
on the system as a whole. It would be gratlfylng If proJectrons of 
required plant productLon were matched or exceeded by actual utilization, 
the fact that they are not does not equate to failure of the proJect. 
This 1s not to denigrate the importance of realizing the full potential 

%A0 note Load sheddmg describes a condltlon that occurs 
when the output of a unit or power plant 1s dls- 
connected when the demand IS greater than the 
avallable capacity to supply It. 
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of unutlllzed capacity as soon as possible and thus reap the full benefit 
of capital Investment already made. However, the key factor to bear 
m rend In a developing country 1s the extent to which sufflclent 
firm power In an area improves the performance of Its factories, mrlls 
and runes and of electrically driven pumps for the supply of water to 
lrrlgate farmland, and whether the avallablllty of firm power attracted 
investment both ln new lndustrles and In the expansion of existing 
factories and farms. 

The flavor of the draft report LS that the performance of most of the 
AID-assisted power plants examned by the GAO was unsatisfactory, 
Although we do not wish to argue nmbers with the GAO we think It would 
be lnformatlve to compare the performance of AID-asszsted power plants 
in India with the performance of power plants in typlcal sections of 
the Unrted States. As pornted out on page 11 of the draft report, a 
measure of plant utlllzatlon 1s the attasned "plant factorHc Other 
measures, such as the "load factorl'pare also In widespread uses The 
utlllzatlon attained In the AID-assisted plants 1-n In&a, using both 
factors, compares favorably with that attained sn at least one large 
area of the Unlted States. The East Central Regron 1s heavrly 
lndustrlallzed contalnrng, as It does, the states of Ohio, West Vlrgrnla, 
Indiana and fichlgan, together wnth portions of adJoilvng states. The 
West Central Region, rncludlng and extending from Minnesota to the 
Dakotas and Nebraska 1s essentially agricultural In overall character. 
The utilzzatlon attained In tidya 1s almost ldentlcal with that in 
the latter region, as shown In the following table 

U.S, l3ast Central 
U.S, West Central 
AID-assisted pLants in Xndla 

Plant Factor r/ Load Factor 2/ 
1965 1965 1970 

53.8 66.2 65.9 
59.6 58.4 
N.A. 58 

&/,I &droelectrzc Power Evaluation," Federal Power Comrmsslon, 1968 
(Data given 1s for thermal plants.) Data 1s not available for 1970r 
but load factor statlstlcs lndlcate that changes would have been rmnor. 

5/ From gdrts II and III, 1970 National Power Survey, Federal Power CoMrmsslon. 

Data for 1970, as plants were not rn full service rn 1965. 

Fertilizer 

The fertlllzer plants financed by AID provide for the dome&xc manufacture 
Of one of the prlnclpal Inputs required for the rapid growth In food 

"' GAO note' Load factor can be defined as the ratio of the 
average load supplied over a designated period 
to the peak or maximum load occurrmg m that 
same period, 
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grain production In. Indla which has occurred during the last few iears. 
Domestic production of fertlllzer 1s contrlbutlng to the "green 
revolutron" and to achievement of the Indian Government's goal of 
self-sufflclency In food grains. Also, as dornestlc fertlllzer 
productlon lnereases, 1-L will gradually relreve the burden of foreign 
exchange payments for fertlllzer Imports. 

The AID-financed fertlllzer plant at Trombay LS not yet producing as 
much fertll-lzer as It should, omng mainly to design defects, despite 
the input of a reputable U.S. firmwhose business LS the engrneerlng, 
design and construction of chermcal processing plants. Nest of these 
production problems are likely to be resolved In the course of a 
plant expansion to be financed by the World Bank. AID obtalned and 
paid for the services of a technlcal team from the Tennessee Valley 
Authority to study production problems at Trombw. The TVA team made 
a nMber of speclflc recommendations to improve the operation of the 
various units. The Indlan tinlstry of Petroleum and Chermcals 
and the Fertlllzer Corporation of India, the rnstltutlon responsible 
for operation of the Troxibay plant, accepted the TVA recommendations 
and undertook the necessary remedial action., 

During the period 1958-65 AID roade seven loans totalllng $184 mLlllon 
to the Government of India for the In&an railways, The planning 
document for the seventh and last of these loans, which was authorized 
In February, 1.965, concluded that the Indian rallwa.ys were more 
effective than highway trucks In meeting the transport demands most 
essential to basic econormc development, i.e., long dlstancc hauling 
of bulk loads such as coal, iron ore, lndustrlal raw materials, food 
grains, fertlllzer and the like. The AID loans were based on proJectIons 
of railway freight traffic which was expected to increase steadily 
In the future. In fact, the revenue-earning freight traffic of the 
Inban railways rose from 72,333 rmlllon net tonmlulometers in 1960-61 
to 13826 mlllon net ton,-kllometers ln 1969-70, an increase of 
54,6 percent over the ten-year perlod. We consider that the operating 
performance of the railways under the con&-Lions prevalllng in India 
has been and continues to be reasonably good. 

One infers from the draft report that because the utillzatlon of diesel- 
electric locomotives in India 1s less than 640,000 ton-kilometers per 
aa;Y, the Indian Railways are perforrmng badly. We do not think that 
this 1s the case and belleve that a comparison of railway performance 
in In&a and the Unlted States would lead to a better understanding of 
the sltuatlone The draft report refers, on page 26, to a standard for 
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average dally utlllzatlon of diesel-electric locomotives on broad-gauge 
track In India of 640,000 ton-kilometers. On the next page, the 
draft report notes that "1970 locomotive utillzatlon in the United 
States was in the neighborhood of 200,000 net ton-kilometers per 
locomotive unit per day." We questlon the appllcablllty of a locomotrve 
utlllzatlon standard for Indla whrch would be more than three times 
the average unst py load utillzatlon of locomotrves in the United 
States. The suggested standard for India may be attributable either 
to a rmsunderstandlng resulting from verbal dlscusslon or to 
consultation with a source in the USAID &sszon not fully conversant 
wsth railway operating practices and perfomnce, It should be corrected. 
The draft report states, on page 27, that "Indran diesel locomotive 
utlllzatlon per day for 1970, was reported to be about 256,000 net 
ton-kilometers on broad gauge track..olt This rate of utlllzatron 
compares favorably with the corresponbng rate In the United States 
cited rn the draft report, it lndlcates that the performance of the 
Indlan Rarlways IS not far from the norm by U.S. standards. 

(c)To sum up, AID does set performance standards as appropriate for the 
proJects which 1-L helps to finance, it requests the borrower to provide 
production data for completed proJects In sectors of the economy which 
AID expect5 to assist in the future, and it provides the services of 
speclallstb when needed to advise the responsible Indian lnstltutlon 
on productIon problems. But we belleve that these actlons should be 
taken on a carefully selected case-by-case basis. The management 
system recently established by AID provides for a reasonable cutoff 
of AID monltorlng and assistance after a loan has been fully disbursed, 
the proJect completed and AID's development obJectlves met. When this 
system has been fully Implemented, there will be an opportunity to 
evaluate its effectiveness, 

D.G. IkcDonald 
Bureau for Asxa 
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GENERAL ACCOUNTING OFFICE VIEWS 

ON AGENCY FOR INTERNATIONAL 

DEVELOPMENT COMMENTS 

On December 30, 1971, GAO requested the AID Administra- 
tor to review and comment on a draft of this report. The AID 
response, dated February 17, 1972, is included as appendix I. 
Changes were made to the draft and were incorporated in this 
report. 

The following comments are alphabetically keyed to the 
agencyfs letter In appendix I. 

(A) Manapement system 

AID's manual order regarding proJect monitoring 
was revised in March 1971 and again in August 1971. 
It calls for a loan completion review report after 
final disbursement has been made. Recommended fu- 
ture monstoring is to be limited to the original 
ObJectives not met at the time the report is made. 
The manual order requires also that a date be es- 
tablished or conditions of achievement be described 
after which monitoring by AID will no longer be nec- 
essary. 

The manual order, which AID describes as a 
management system, does not provide for the system- 
atic monitoring of the maintenance and utillzatlon 
of previously financed proJects. 

We agree that monitoring should focus on 
whether basic ObJectives have been accomplished. We 
also agree that the performance of similar completed 
proJects should be evaluated when an application for 
AID financing of a proposed new proJect of the same 
kind is being reviewed. We believe, however, that 
good management practice calls for some form of sys- 
tematlc monitoring which would provide a contlnulng 
and current check on utilization and performance of 
completed proJects. Information obtained would help 
to insure that officials at the highest practical 
level within the government of the assisted country 
would be made aware of conditions requiring correc- 
tive action. 
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Moreover, AID and the Mrssions would be rn a 
knowledgeable position to recommend corrective ac- 
tions to the recipient government and to render 
timely technical assistance, Waiting for a proposed 
new project of the same kind to come along before 
evaluate-ng similar completed ones could prejudice 
the chances for approval of the new project, partlc- 
ularly af detrimental conditions were found that 
might have been corrected if discovered earlier. 
Performance standards 

Performance standards and productlon goals are 
not always spelled out clearly m the appraisals 
conducted by AID before projects are approved. In 
such instances few, if any, measuring guidelines are 
provided for those who later are expected to evalu- 
ate performance and to report on project utilization. 

More rmportantly it seems unlikely to us that 
MD can realistically make a decision to finance a 
capital project unless It knows clearly, and with 
some precision, the ex=pected production to be 
achieved by the project. 

For the utilization of AID-financed diesel- 
electric locomotives, the volume and pattern of 
freight movements have been considered in a few in- 
stances and specific standards of expected locomo- 
tive performance have been indicated. No formal 
evaluation or measurement of utilization by these 
standards had been made, however, according to in- 
formation we obtained and records we examined. 

Our main concern is not that a strict utilrza- 
tion standard be established for each locomotive in 
India but rather that some form of reglonal or gen- 
eral performance standards be developed--on the ba- 
sis of expert evaluations, determlnatlons, and ex- 
pectations-- to allow a continuing performance analy- 
sis using the actual performance data currently 
available from Indian Government sources. No gen- 
eral or specific standards or set of criteria have 
been applied to measure the effectiveness of U.S.- 
provided assistance to the Indian railways. We 
have no such standards, nor are we in a position to 
develop them. 
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We recognize that specific performance compar- 
isons with the railway systems of other countries 
may not be feasible or warranted because of many 
differing factors and conditions, Cur point is 
that appropriate criteria should be identified and 
incorporated into suitable standards from which 
meaningful evaluations can be made of the effective- 
ness of U.S. assistance provided to India for the 
purchase of diesel-electric locomotives. 

With respect to when performance standards are 
established, we see nothing to preclude the revision 
or updating of expected performance standards orlg- 
lnally established to reflect subsequent develop- 
ments and current conditions, provided that such 
changes are properly justified and documented 
Such changes, upward or downward, could reasonably 
be expected to provide a more useful standard for 
measuring project performance 

(C) AID monitoring of production 

Although production data is generally avail- 
able upon request, AID does not obtain production 
data from the power plants covered in this report 
on a regular, systematic basis that would allow it, 
on a current basis, to analyze reasons for low out- 
put. Moreover, AID has not obtained the necessary 
operating information on the use of AID-financed 
locomotsves to enable it to ascertain whether these 
locomotives are being efficiently and effectively 
used. 

On several projects found to be performing 
below expected standards because AID apparently was 
not aware of the current situation, AID was not In 
a position to suggest corrective measures or to of- 
fer other assistance which might have been trans- 
lated into swifter correction of conditions causing 
poor utilization. 

45 



ASPENDIX II 

(D> @ovldlng specialists when needed 

There is no doubt that AID has provided very 
valuable technical assistance to the Indian Covern- 
ment in several areas. AID's role in implementing 
the work of the Indian CovernmentDs Power Edonomy 
Committee IS particularly noteworthy. In providing 
technical assistance to andivrdual proJects, AID 
almost invarrably acted after the fact, i.e., after 
problems had developed to a point where emergency- 
type assistance was needed. The systematic gather- 
ing and routsne appraisal of minimal performance 
data would help prevent the serious loss of produc- 
tion or substantial underutilization that can occur 
when problems go unrecognized or unremedied for 
long periods of time. 

AID, if informed In advance of arl approaching 
problem,would be able to suggest steps that the 
Government of India could take to ameliorate any 
actual or potential adverse condltron. Prompt tech- 
nlcal assistance could be nade available, or Indian 
Government officials could be advised to seek ex- 
pert outsrde help, possibly financed in part by AID. 
Such asslsta2ce, we believe, should not come only 
after emergency situations present themselves 

We do not suggest that AID maintain a perpet- 
ual donor-recipient connection to each completed 
proJect. The Interests of the Unlted States and 
the reclplent country would be better served, how- 
ever, by a systematic performance evaluation--by 
AID or by others for AID--to ensure the maximum 
utlllzatlon of U.S. funds as long as bilateral, 
concessional assistance continues to be provided to 
the reclplent country. 

(E) Power 

In responding to the sectlon of the report 
draft dealing with power plants, AID showed a com- 
parlson of plant factors and load factors, using 
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power plants In selected areas Df the United 
States, and states that utlllzation attained In In- 
dla was almost identical We wolld Like to point 
out, as AID did, that India has been plagued by 
power shortages-- a condition that rarely exists In 
the United States because increasing demand 1s an- 
ticipated in such a manner that adequate installed 
capacity and efficient interconnections are avall- 
able when needed. 

Because continued shortages and concurrent de- 
mands for power are the rule, rather than the ex- 
ception, in India, utilization of equipment, in our 
new, could be much better than it has been and at 
least on a par with the expected goals established 
by AID when proposed power proJects were being re- 
viewed and evaluated. 

We recognize that there are maJor factors in- 
volved in addition to producing electricity and hav- 
ing it available at the power plants, Important 
factors, including transmission and distribution 
facilities, interconnections, equipment operation, 
and maintenance, are part and parcel of efficient 
utilization and are all subJect to the influence of 
the planning, management, and monrtoring actions of 
responsible officials. 

With reference to AID's comparison with power 
plants in typical sections of the United States, we 
would like to point out that our overall estimate 
of plant factors, for example, was based on gross 
generation, which placed it on the conservative 
side. In the Unated States the Federal Power Com- 
mission uses net generation in computing plant fac- 
tors. On that basis the overall plant factor for 
the AID-assisted power plants in India averages 
41 percent. (See p* 12.1 

Including the West South Central States in 
AID? comparsson (AID+ 1965 plant factor of 
45.1 percent is for U.S. West North Central States 
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only), which are agricultural and which compare 
with India in climate, the figures would show aver- 
age plant factors of 47.4 percent compared with 
41 percent for India-- a performance difference of 
some 15 percent. 

(F) Railways 

We agree that the locomotive performance stan- 
dards originally given to us by the AID Mission in 
India may be open to questlons of validity and 
suxtability, 

Many factors would be involved in any direct 
comparison between countries or even within the 
same country, These factors include, but are not 
limited to track gauge, types of locomotives used, 
capacity and number of cars pulled, number of loco- 
motive units used for each train, hours of opera- 
tion, train speed, terrain traversed, weight capac- 
ity of rails, makeup of loads hauled, condition of 
track, and extent of modern dispatching equipment. 
Because of these and other complex factors, we have 
deleted from our report any reference to compari- 
sons between United States and Indian railway per- 
formance as being irrelevant to our main concern. 

The pornt we wish to emphasize IS that AID has 
not establlshed or adopted suitable standards for 
the utilization of AID-financed locomotives. We do 
not know what an appropriate standard would be, but 
we believe that experienced AID technxal person- 
nel, In consultation with appropriate Indian off%- 
coals, could establish suitable standards. Mean- 
lngful evaluations of the effectiveness of U.S. as- 
sistance to Indian railways should include current 
performance checks on the status of locomotive use 
(See comment B > 

(G) Summary 

See comments A and B 
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