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ABSTRACT 

Formulating an investment plan requires choosing among alterna

tive projects with different time-streams of costs and benefits. Plan

ners have to-define a decision criterion that reduces the stream of cost 

and benefit flows at different points in time to an index. This index 

can then be used to determine a project's admissibility and to select 

among admissible projects. Net present value. or cost-benefit analysis. 

is regarded as the most rational one for that purpose. However. appli

cation of cost-benefit analysis in a developing country involves many 

difficulties. A major one is estimation of the social rate of discount. 

This study is intended to develop a practical approach for 

measuring the social rate of discount under conditions in Iraq in order 

to improve the selection process for development projects. The study 

holds that any applicable methodology to determine this variable should 

be sensitive to the principal characteristics of the particular economy 

and to the underlyin.g meanings of available data. Accordingly. it was 

shown that the supply of savings is not appropriate for that purpose. 

since neither the individual nor the social time preferences are ade

quately reflected in its information. Likewise. the alternative of 

calculating the social rate of discount by observing the pre-tax rates 

of return on investment will yield misleading results due to serious 

distortions in different markets. 
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ix 

Based on the fact that more than 98 percent of investment fund

ing is provided by revenues from crude oil exports, the study recommends 

the need for solvable models of optimal path with exhaustible resources. 

These models should maximize the social welfare of both current and 

future generations. Meanwhile. optimal growth calculations would yield 

the required rate of discount as a by-product of the maximization pro-

cess. 

In the absence of such calculations, two methods were recommended 

to estimate the discount rate within the second best context. The first 

is to derive it from consumption information. The other way is to 

estimate the opportunity cost of investable funds by observing the long

term rate of interest prevailing in international capital markets. 



CHAPTER 1 

INI'RODUCTION 

The experience to date of the developing countries has not been 

entirely what was hoped for since the early 1950's. The record. how

ever. has been rather uneven. and it is now more clear than ever that 

there is little point in referring to these countries as a group. They 

are held up by different obstacles and are quite diverse in prospects 

for development. The case of the oil exporting countries is a clear 

example. Inadequate capital has traditionally been regarded as the 

major obstacle to economic growth in developing nations. while it seems 

irrelevant to the recent experience of the oil exporting countries. 

They enjoyed large increases in financial resources and foreign exchange 

since 1973. 

Given the magnitude of those increases, the event was seen as 

the sharp stimulus or the big push which ought to trigger the take-off 

stage in at least some of those countries. Yet. development did not 

occur as swiftly as the doctrine of the big push would have predicted, 

and a good test came in 1982 when oil prices started to decline. 

On the theoretical plane. oil revenues should assist those 

countries in two ways. One is through the expansion of their domestic 

markets. rise in income. and concomitant increase in aggregative demand. 

The other form of assistance is the acceleration of investment. 

On the empirical level. however. such an outcome is by no means 

1 
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automatic. If anything. history teaches that the presence of luxury 

imports and mil itary purchase s have always been maj or prob lems that 

impeded the acceleration of growth of oil exporting countries. 

While most of the oil exporting countries have learned how to 

deal with part of these problems and poised to undertake the investment 

task. their perception was not entirely correct. There are no 

significant differences between luxury imports and inefficient 

investments. The interest here is in the efficient allocation of 

available resources. These considerations provide the motivation for 

this study. and at the same time. make the concentration on a single 

country both logical and practical. 

The Purpose of the Study 

This study is an attempt to improve the public investment de

cisions in Iraq through the development of a practical approach to 

estimate the social discount rate. Such a discount rate can be used. 

within the framework of cost-benefit analysis. as a criterion for pro

ject selection instead of the ad hoc allocations of capital. Since most 

of the capital investment decisions in that country are taken within the 

structure of development planning. the study is designed als(l within 

tha t structure. 

The purpose of this study has been determined in view of the 

opportunities and constraints that obtained from Iraq's development 

experience. The country is endowed with huge natural resources which 

should give rise to a developing and prosperous economy. Meanwhile. the 

desire to use those resources for the needed growth has existed since 
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the first flow of oil revenues in the early 1950's. Yet, after more 

than three decades of development efforts, there is a general agreement 

that the actual performance has been below its true potential. The 

economy is still far from the take-off stage, in spite of the available 

resources and the great opportunity of the big push. 

No doubt there are many factors behind these disappointing 

results. However, there is considerable evidence that an important 

factor is the ad hoc allocation of capital, or the absence of an ad

equate system for evaluation and selection of development projects. It 

is also understandable that development projects are the building blocks 

of the economy, while their performance lies ultimately on the rational

ity of the selection process. 

Although the study is concentrated on Iraq, some of its results 

are applicable to other developing countries. The extent to which that 

would occur depends on the degree of similarity of the economic 

environments. 

An Overview of the Study 

Chapter 2 of the study is intended to serve as an economic 

background. The important role played by the oil sector is examined. 

Also discussed are the development experience of the country and the 

performance of the economy after three decades of development efforts. 

Chapter 3 concentrates on the formulation of the investment 

plan. The analysis proceeds from the estimation of gross investment and 

its allocation to different sectors of the economy to the selection of 
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development projects. Also examined is the role of the social discount 

rate in such calculations. 

The theoretical basis of the social discount rate is presented 

in Chapter 4. It is shown that there is substantial divergence of 

views in defining the conceptual foundation of this. variable and in 

determining its components. The different approaches regarding these 

issues are discussed in some detail to draw a conclusion about the 

extent to which these approaches could help in formulating a practical 

course for estimating and using this variable in a developing country. 

Chapter 5 is intended to determine an applicable approach for 

estimating the discount rate in an environment like that of Iraq. The 

basic factors that should be considered for that purpose are discussed 

first to demonstrate that any analytical method must be sensitive to the 

principal characteristics of the economy and to the underlying meaning 

of available data. Then, the recommended methods are analyzed under 

different contexts. Some sources of market distortion are introduced in 

the last part of the chapter as examples in order to emphasize the 

appropriate way to deal with their impacts on the project's cost and 

benefit. 

Finally. Chapter 6 provides a summary of the main conclusions of 

this study. Also discussed are the directions for further research 

needed to improve the selection process of development projects. 



CHAPTER 2 

ECONOMIC BACKGROUND 

The purpose of this chapter is to provide sufficient economic 

information on the Republic of Iraq in order to facilitate preparing and 

understanding of other chapters. 

The Economy 

Iraq is located in West Asia with an area of about 171.267 

square miles (44.358.150 hectares) and an estimated 1977 population of 

12 million growing at 3.4 percent a year.1 The unit of currency is the 

Iraqi dinar (ID) of 1.000 fils. The dinar official exchange rate is 

3.38 dollars.2 The government structure is made up of a central govern-

ment. local administrations. and a public sector. In like manner. the 

consolidated state budget consists of three elements: the ordinary 

budget. the autonomous budget. and the development plan. 

Economic Objectives 

In addition to the general objectives of increasing rates of 

economic growth. per capita income. and social services. balanced growth 

has been adopted as a primary goal since the early development of oil 

l Iraq• Ministry of Planning. Central Statistical Organization 
(CSO). Annual Abstract of Statistics. 1978. 

2Iraq• Central Bank of Iraq (CBI). Quarterly Bulletin. no. 4 
(October-December). 1979. 

5 
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industry in 1950. This was based on the fact that oil is an exhaustible 

resource which should be used to develop a self-sustained economy 

capab Ie of genera t ing suffic ient saving and inve stment for cont inued 

growth without depen~~nce on one economic sector. 

Besides. a new goal has been adopted since the 1958 revolution. 

which ended the monarchy. The goal is to create a socialistic society. 

As a part of it. in 1964 the government nationalized all banks. insur

ance companies. and major private industrial and commercial enter

prises.3 Later. the government controlled most important parts of eco

nomic £ctivities. using the rapid increases in oil revenues and public 

investment. However. policy shifted to some d~gree in the late 1970's 

toward greater private sector participation. 

The Economic Structure 

Until the late 1940's. Iraq's economy was a simple one dominated 

by agricul ture. A large proport ion of the output was either exported 

with minor transformation or processed by households for their own 

consumption. Following the rise in oil revenues after 1950. the economy 

has experienced considerable structural changes. Some of them could be 

measured by changes in the contribution of major economic sectors to the 

Gross Domestic Product (GDP). Table 1 illustrates some of these 

changes. 

As can be seen, the oil sector has been the dominant one since 

the early 1950's. It accounted for more than one third of the GDP 

3Republic of Iraq. Law No. 99 of 1964. 



Table 1. Contribution of Sectors to Gross Domestio Product (GDP) at Current Prices.a 

Contribution for Selected Years {Percent~ 
19796 Sector 1953 1963 1970 1973 1976 

Commodity Sectors 

Agriculture 22.1 16.3 17 .2 14.2 7.6 5.9 
Industry 10.4 13.7 15.3 15.2 15.9 15.8 

Total-excluding oil 32.5 30.0 32.5 29.4 23.5 21.7 

Oil Extraction 39.9 36.2 30.2 35.5 53.4 59.3 

Total-Commodity 72.4 66.2 62.7 64.9 76.9 81.1 

Distribution Sectors 13.1 14.6 15.6 14.2 11.0 8.4 

Services Sectors 14.5 19.2 21.7 20.9 12.1 10.5 

--
GDP at Factor Cost 100.0 100.0 100.0 100.0 100.0 100.0 

GDP (ID million) 322.9 670.6 1.202.4 1.587.5 4,582.8 10,380.1 

aSource: Derived from Iraq, CSO, Annual Abstract of Statistics, selected issues. 

bprovisional. 

-.J 
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during the 1953-73 period, and more than one half thereafter. On the 

other hand, the share of agriculture has declined sharply since the 

early 1950's. The share of industry increased slightly during the 1953-

70 period and remained stagnant for most of the period after 1970. 

Owinl to the poor performance of agriculture, the contribution 

of the commodity sector other than oil can be seen to decline with 

economic growth. Shares of both distribution and services activities 

increased substantially throughout the 1953-70 period and started to 

decline after that. 

On the other hand, Table 2 indicatl"o that the previous changes 

were not accompanied by similar ones in the structure of employment. 

The share of agriculture as a percentage of total employment went down 

from 48.9 to 30.9 percent during the period 1963-77, while that of the 

oil industry remained more or less stable around one percent. The shift 

away from agriculture has been largely absorbed by service activities 

which are labor intensive, but produce no commodities. This had led to 

more dependence on foreign exchange from oil exports to make up for the 

shortage in the supply of commodities. This is clearly indicated by the 

increase iu the country's import of agricultural products and other 

consumer goods, as shown in Table 3. 

Impact of the Oil Industry 

It was noted earlier that the oil sector has contributed more 

than one half of the GDP since 1974. The importance of the oil industry 

is also indicated by its substantial contributions in financing the 

ordinary budget, the development plan, and the balance of payments. For 



Table 2. The Structure of Employment in the Republic of Iraq.a 

Em~loIment for Selected Years {Percentl 
Sector 1963 1970 1973 1976 1977 

Agriculture 48.9 55.3 55.8 52.0 30.9 

Industry 10.4 9.2 9.2 12.3 20.6 

Mining (oil) 0.7 0.6 0.7 0.7 1.2 

Distribution 13.2 12.0 11.8 11.3 13.1 

Services 14.5 12.0 12.0 21.5 32.3 

Other 12.3 10.9 10.5 2.2 1.9 

--
Total (Percent) 100.0 100.0 100.0 100.0 100.0 

Total (millions) 1.8 2.S 2.8 3.0 3.1 

aSource: Compiled from Iraq. CSO. Annual Abstract of Statistics. selected issues; 
and Iraq. Ministry of Planning. The National Develo~ment Plan 1976-1980. p. 13. 

10 



Table 3. Value of Iraqi Imports by Major Category.a 

Value of Imports for Selected Years (Iraqi Dinar X 106) 
Category 1953 1963 1970 1973 1976 1979 

Consumer Goods: 

Foodstuffs 10.2 22.3 23.9 54.6 151.7 293.8 

Clothing 9.3 13.2 13.0 9.4 17.2 21.2 

Current consume%' goods 2.2 5.5 8.1 7.5 17.'7 44.3 

Durable consumer goods o.o 9.1 10.6 9.4 60.8 268.0 

Total Consumer Goodf 21.7 50.1 55.6 80.9 247.4 627.3 

Capital Goods: 

Raw materials 2.9 12.7 26.4 45.8 96.1 179.4 

Machinery and Equip. 19.7 14.4 28.0 28.0 282.5 479.4 

Other capital goods 1.1 25.2 50.3 76.3 416.3 764.8 

-- -- --
Total Capital Goods 23.7 52.3 104.7 150.1 794.9 1,423.6 

Others 10.1 10.0 19.1 32.0 108.6 15.9 

Total Imports 55.5 112.4 179.4 263.0 1,150.9 2,066.8 

asources: United Nations, Dept. of Economic and Social Affairs, 1980 Yearbook of 
International Trade Statistics, Vol. 1 (New York, 1981); Iraq, CBI, Quarterly Bulletin, 
s e 1 e c ted issue s. 
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instance. the contribution of oil revenues during the 1970-79 period was 

as high as 81.4 percent of the ordinary budget revenues. 90.2 percent of 

total development revenues. and 98.2 percent of foreign exchange 

earnings (Table 4). 

At the same time. the 1.8 percent share of all other items in 

total exports reflects the failure to develop other important commodit

ies to export in addition to crude oil. This was due largely to the 

concentration of the development efforts on import substitution indus

tries which had only limited success. as indicated by Table 3. 

Role of the Private Sector 

The objective of creating a socialistic society has translated 

in general to concentration of economic activities in the public sector. 

Due to the flexible application of this goal. and the fear of 

nationalization. the private sector has experienced an insignificant and 

unclear role since the early 1960's. 

When measured by its investment activities. Table 5 shows that 

in spite of the rising trend in private sector contributions to Gross 

Domestic Fixed Capital Formation. its share declined from 51 percent in 

1953 to 16.6 percent in 1977. However. the private share started to 

rise after that. which may confirm the new movement to expand the 

private sector participation in economic activities. 

On the other hand. in a developing country like Iraq where 

nothing resembling a capital market has existed. the money market 

becomes the dominant financial intermediary through which voluntary 

savings could be directed to finance the domestic investment. In such 



Table 4. Contributions of Oil Revenue to Ordinary Budget. Development Plans. and E~ports. 
1970-1979.a 

Oil Revenue Total Revenue Fraction of Total 
(IraQLDinar X 106) (Iraqi Dinar X 106) (Percent) 

Ordinary Budget 9.131.4 11.217 .9 81.4 

Development Plans 7.534.1 8.352.6 90.2 

Exports 20,881.2 21.264.8 98.2 

aSources: Compiled from Iraq, CSO. Annual Abstract of Statistics, selected issues; 
Iraq, CBI. Quarterly Bulletin, selected issues; and International Monetary Fund. International 
Statistics. 1980. 

.... 
t-) 



Table 5. 

Selected 
Years 

1953 

1963 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

Gross Domestic Fixed Capital Formation by Public and Private Sector at Current Prices.a 

Public Private Ratio 
Seotor Sector Total Private/Total 

(Iraqi Digar X 106) (Iraqi Dinar X 106) (Iraqi Dinar X 106) (Percent) 

40.3 41.9 82.2 51.0 

56.8 50.6 107.4 47.1 

101.1 84.0 185.1 45.4 

105.0 89.7 194.7 46.1 

114.6 102.4 217.0 47.2 

218.9 69.7 288.6 24.2 

446.0 85.9 531.9 16.1 

632.1 129.1 761.2 17.0 

1.112.4 224.1 1.336.5 16.8 

1.230.9 245.8 1.476.7 16.6 

1.261.0 312.5 1.573.5 19.9 

1.456.9 492.9 1.949.8 25.3 

aSources: Iraq. CSO. Annual Abstract of Statistics. selected issues. 
.... 
(J.) 
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circumstances. the money market should be expanded not only to increase 

the volume of voluntary savings. but also to channel those savings into 

investment. Otherwise. voluntary savings will shift away from capital 

formation to consumption. 

Unfortunately, Iraq's money market has had a limited role in 

carrying out those tasks. Savings deposits are very small in relation 

to the supply of money. while more than three quarters of the money 

supply is held in currency by the public (Table 6). 

Obviously. there are many economic and non-economic factors that 

determine the scope of the money market operations. Yet. a principal 

one is the real deposit rate of interest offered by the financial 

intermediaries. As an illustration of the magnitude of this variable. 

Table 7 was compiled to demonstrate that the real rate of return on the 

typical savings deposit was on the averag~ negative during the 1970's. 

This may demonstrate that the financial authority was not as 

sophisticated about nominal and real rates of interest as could be 

desired. 

Development Planning 

The concept of development planning is of comparatively recent 

origin. It has been used by many developing countries in an attempt to 

achieve a rapid and uninterrupted development of their economies. 

However, the concept has been adopted in various ways depending on many 

factors. Among the factors are the political system of the country and 

its endowments. This part summarizes the Iraqi experience in this 

aspect. 



Table 6. Private Deposits and the Supply of Money.a 

Saving Demand Currency in Money 
Denosits Deposits Circulation Supply 

Year (Iraqi Dinar X 106) (Iraqi Dinar X 106) (Iraqi Dinar X 106) (Iraqi Dinar X 106) (3)/(4) 
(1) (2) (3) .. (4)=(2)+(3) (Pjlrcent) 

1970 64.3 44.5 173.2 217.7 79.6 

1971 73.7 47.5 179.6 227.1 79.1 

1972 84.0 52.6 207.0 259.6 79.7 

1973 104.3 70.1 252.5 322.6 78.3 

1974 134.8 103.8 358.6 462.4 77.6 

1975 176.7 152.8 472.8 625.6 75.6 

1976 236.7 188.6 566.2 754.8 75.0 

1977 281.2 209.9 654.5 864.4 75.7 

1978 362.2 251.9 784.7 1.036.6 75.7 

1979 456.3 308.4 987.2 1.295.6 76.2 

aSources: Derived from Iraq, CBI, Quarterly Bulletin. selected issues; and Iraq. CSO, Annual 
Abstract of Statistics. selected issues. 

.... 
u. 



Table 7. Nominal and Real Interest Rates. a 

Nominal Rate on Change in Consumer 
Saving Deposits Price Index Real Rate 

Year (Percent) (Percent) (Percent) 
(1) (2) (3)=(1)-(2) 

1970 5.0 4.4 0.6 

1971 5.0 3.S 1.5 

1972 5.0 5.2 -0.2 

1973 5.0 5.3 -0.3 

1974 5.0 7.8 -2.8 

1975 5.0 9.5 -4.5 

1976 5.0 12.8 -7.8 

1977 5.0 9.1 -4.1 

1978 5.0 4.6 0.4 

1979 5.0 8.8 -3.8 

aSources: Derived from Iraq. CDI. Quarterly Bulletin. selected issues; and Inter
national Monetary Fund. International Financial Statistics. 1982. 

~ 
0\ 
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Historical Evolution 

Development planning in Iraq was inaugurated with the 

establishment of the Development Board (DB) in 1950. Since that time. 

the process has passed through three distinct phases. 

The first phase covered the era of the DB when the concept of 

development planning was taken in its narrow meaning to be a summation 

of public investment projects. The law establishing the DB provided 

that all revenues from oil be placed at the DB's disposal and allocated 

entirely to investment.4 The Board adopted six five-year programs 

during its eight year period of existence. but none of them were ever 

completed due to changes in either economic or political circumstances. 

The DB concentrated on infrastructure investment in the form of 

irrigation and drainage. transportation. health. and education.5 This 

was justified by Iraq's conditions at that time and by the limited role 

of the private sector in developing such essential activities. 

The creation of the Economic Planning Board (later named the 

Planning Board) and the Ministry of Planning in 1959 marked the 

beginning of the second phase of partial planning which lasted until 

1965.6 During that period. the principle of centralized planning and 

decentralized implementation was adopted and the Central Statistical 

Organization was attached to the Ministry of Planning. Oil revenues 

4Government of Iraq. Law No. 23 of 1950. 

5Iraq• Ministry of Planning. Results of the Follow Up of the Im
plementation of Economic Programs and Plans in Iraq: 1951-1971 (Baghdad. 
1972). pp. 8. 19. 

6Republic of Iraq. Law No. 74 of 1959. 
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we~e allocated equally between investment programs and ordinary budgets. 

Development emphasis was shifted in favor of industry mnd the government 

started to recognize industrialization as the key factor of economic and 

social development.' 

Comprehensive planning is the third and current phase in the 

evolution of the planning process. This phase began in 1965 when 

development plans started to cover all aspects of social and economic 

life. This was supported by a law broadening the authority of the 

Planning Board in an attempt toward the creation of an effective 

planning machinery.8 The law authorized the Board to coordinate the 

economic policies, express its opinion regarding the ordinary budget, 

and direct the private sector activities to ensure their harmony with 

the planning objectives. 

To sum up the development efforts during the three phases, Table 

8 shows the planned and the actual development expenditures over the 

period 1951 to 1979. As can be seen, the first priority was accorded 

the industry sector, while the agriculture sector came out second. The 

overall rate of implementation during the whole period was 71 percent. 

and the agriculture sector experienced the most disappointing rate of 

implementation (62 percent). 

The Organization of Planning 

The Development Board of five nonpolitical members was created 

7Iraq, Ministry of Planning, Results of the Follow Up of the Im
plementation of Economic Programs and Plans in Iraq: 1951-1971 pp. 46, 
49. 

8Republic of Iraq, Law No. 18 of 1966. 



Table 8. Planned Versus Actual Development Expenditures, by Sector, 1951-1979. a 

Sector 

Agriculture 

Industry 

Transportation and 
Communication 

Planned 
Expenditures 

(Iraqi Dinar X 106) 

2,811.4 

4,878.7 

2,382.0 

Buildings and Services 2,483.3 

Total 12,555.4 

Percent 

22 

39 

19 

20 

100 

Actual 
Expenditures 

(Iraqi Dinar X 106) 

1,748.1 

3,883.4 

1,711.4 

1,588.7 

8,931.6 

Percent 

20 

43 

19 

18 

100 

Proportion 
Actual/Planned 

(Percent) 

62 

80 

72 

64 

71 

aSources: Iraq, Ministry of Planning, Result of the Follow Up of the Implementation of Econom
ic Programs and Plans in Iraq:1951-1971 (Baghdad, 1972); Iraq, CBI, Quarterly Bulletin, selected 
issues; and Iraq, CSO, Annual Abstract of Statistics, selected issues. 
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in 1951 to represent the first planning agency in Iraq. Since that 

time, the planning machinery has developed and enlarged to adept to the 

rapid expansion in its functions. Some of the basic changes in its 

structure were introduced in the previous section. The current struc

ture consists of two major organs. the Planning Board and the Ministry 

of Planning. 

The Planning Board. headed by the Prime Minister. concentrates 

on overall strategic decisions concerning the planning process and the 

economy as a whole. The Ministry of Planning is to perform as the 

executive organ of the Board regarding the preparations for the 

calculations of the plan and the establishment of the major 

relationships. 

In addition to those two organs. there is a department within 

each ministry to assist in the planning and follow up activities and to 

serve as a link with the planning machinery. 

Performance of the Economy 

Over the period 1953 to 1979. the economy experienced 

substantial growth and considerable structural changes. At constant 

1969 prices. Net National Product (NNP) rose from ID 308.9 million in 

1953 to ID 2.826.9 million in 1979. implying an average rate of growth 

of about 8.9 percent annually (Table 9). Given the presumed growth rate 

of population. Per Capita National Income rose from just ID 55.6 in 1953 

to ID 220.5 in 1979. 

However. the economic expansion has been closely linked with oil 

revenues. This is clearly indicated by the structure of the gross 



Table 9. Net National Product (NNP) and Per Capita Share at Current Prices and Constant 
Prices of 1969.a 

Current Prices Constant Prices 
NNP Per Capita NNP Per Capita 

Year (IradDinar_X_1_0~ (Iraai Dinar) (IraQi Dinar X 106) (IraQi DinarJ 

1953 244.0 43.9 308.9 55.6 
1963 515.4 67.8 557.8 73.4 
1969 826.8 89.8 826.8 89.8 
1970 962.0 101.9 896.6 95.0 
1971 1.021.2 104.1 949.1 96.8 
1972 1.111.0 109.6 997.3 98.4 
1973 1.339.4 127.9 1.147.7 109.6 
1974 2.847.1 262.9 1.275.0 117.7 
1975 3.491.9 312.2 1.560.3 139.5 
1976 4.826.1 417.2 1.847.0 159.7 
1977 5.392.3 449.4 2.208.1 184.0 
1978 6.539.7 530.5 2.461.3 199.7 
1979b 9,792.2 763.8 2.826.9 220.5 

aSources: Organization for Economic Cooperation and Development, National Accounts 
of Less Developed Countries 1950-1966 (Paris. 1968); United Nations. 1979 Yearbook of Na
tional Accounts Statistics, Vol. 1; and Iraq, CSO, Annual Abstract of Statistics, selected 
issues. 

bprovisional. 
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domestic product. and by the heavy reliance on oil revenues to finance 

domestic and foreign operations. 

On the other hand. the growth of the economy has been 

unbalanced. The performance of the commodity sectors (excluding the oil 

industry) was declining with economic growth. Moreover. exports other 

than crude oil experienced no growth. whereas imports increased several

fold during that period. 

In conclusion. the performance of the economy was contrary to 

the stated objective of balanced growth and to the planning efforts to 

create a self-sustaining economy. 



CHAPTER 3 

INVESTMENT PLAN, PROJECT SELECTION, 
AND ROLE OF SOCIAL DISCOUNT RATE 

The investment plan, considered as the essential element of the 

five-year development plan in Iraq, is formulated to estimate the re-

quired aggregate investment for achieving the planned targets and its 

annual and sectoral allocations, and to specify the acceptable projects 

that should be implemented in each sector throughout the planned period. 

From the many fundamental issues related to the previous sub-

jects, the discussion in this chapter will be limited to those relevant 

to this study. The analysis will proceed from the estimation of aggre-

gate investment to the selection of development projects. Some basic 

ideas about the role of social discount rate will be presented in the 

last part of this chapter. 

Gross Investment 

A survey of the five-year development plans adopted by the 

planning organization showed that the Iraqi planners have utilized the 

famous Harrod-Domar growth model to estimate total developing investment 

and to allocate that total among the principal sectors of the economy. 

In estimating gross investment, a desired target was set 

exogenously, and total investment required for achieving that target was 

calculated under the assumption of a certain overall capital-output 

ratio. For instance, the overall target of the five-year plan (1965-69) 

23 
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was to i~crease the national income at a compound annual rate of 8 

percent. Taking this required rate of growth and a presumed overall 

capital-output ratio of 3.6. the plan estimated that a gross investment 

of ID 813 million was needed to achieve that target.1 

On the revenue side. however. the size of the investment plan is 

determined according to the planner expectations about income from oil 

exports. As noted in the previous chapter. this source has contributed 

more than 98 percent of total investment revenues during the 1970-79 

period. Income from other sources was relatively small and there is no 

indication that it will be significant in the near future. 

Due to the fluctuating state of the international oil market and 

other political elements. revenues from oil export and funds available 

for investment are influenced by factors out of the planners' control. 

which often make it hard to stick to the the original planned figures. 

For example. because of a downturn in oil revenues during the period 

covered by the five-year plan (1965-69). a total of ID 77.5 million (27 

percent of the total actual expenditures of that plan) was transferred 

from the investment plan to the ordinary budget.2 On the other hand, 

the rise in oil revenues during the five-year plan (1970-74) led to 

1Republic of Iraq. Law No. 87 of 1965: The Explanatory Memorand
.!!!!!, pp. 72-77. 

2~awad Hashim. Hussein Omar. and Ali AI-Monofy. Evaluation of 
Economic Growth in Iraq 1950-1970. Vol. 2 (Baghdad: The Ministry of 
Planning. 1970). p. 510. 
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formal revisions which raised total investment allocations from ID 536.9 

million to ID 1,932 million.3 

These examples may indicate that the planning au thor i ty 

allocates all income surplus to the investment plan after satisfying the 

consumption budget, regardless of the implementation experience or the 

expected rate of return. This observation is also indicated by the 

figures in Table 10, and supported by the government official policy to 

invest oi 1 revenues domestically. This po 1 icy was summed up by the 

Director General of the Industrial Department in the Ministry of 

Planning, who was quoted as saying, "You will not see us buying stocks, 

putting money into banks, or buying islands off Carolina • • •• We are 

going to spend every penny right here."4 

However, following the oil revenues boom of the 1970's - which 

came as a result of increases of both oil prices and export quantities -

funds allocated to investment rose sharply from ID 116.5 million in 

1970 to ID 3,283 million in 1979, implying an average growth rate of 

about 40 percent annual (Table 10). Given the immature state of the 

Iraqi economy. these allocations suggest that t~e planning authority has 

decided either to accept a very low marginal rate of return or to 

neglect it entirely. 

A situation in which the rate of return declines can be 

illustrated (Figure 1). Assuming that prior to the increase in oil 

3 Republic of Iraq, Law No. 158 of 1971; and Iraq, The Ministry 
of Planning, The Investment Program for the Year 1974-75 (Baghdad, 
1975). 

4Business Week, August 4, 1975, p. 34. 



Table 10. Oil Revenues and Planned Investment, 1970-1979. a 

Year 
Oi! Ex~orts 

(B~~r_d.LDay_Xml0~J (Iraqi Dinar X 106) 

1970 1.4 279.9 

1971 1.5 379.3 

1972 1.3 340.3 

1973 1.8 SSS.3 

1974 1.8 1,921.2 

1975 1.9 2.414.6 

1976 2.1 2,691.6 

1977 1.9 2,806.9 

1978 2.2 3,204.2 

1979 2.9 6,287.0 

Planned Investment 
(Iraqi Dinar X 106) 

116.5 

202.0 

134.5 

310.0 

1,169.0 

1,076.0 

1,493.5 

2,377 .1 

2,800.0 

3,283.0 

&Sources: International Financial Statistics, Yearbook 1980; and Iraq, eso, Annu
al Abstract of Statistics, selected issues. 
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Figure 1. Impact of the Investment Level on the Rate of Return. 
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revenues, the rate of return was rl and the level of aggregate invest

ment was 11, as given by (M), which relates the investment level to the 

rate of return. Now suppose that the authorities decided, after the 

increase in oil revenues, to expand the level of investment to 12, then 

the rate of return would have declined from rl to r2' It is entirely 

possible in our case that the investment level would have risen to 13 or 

14, Such a decision means that the authorities would accept a zero rate 

of return r3 or a negative rate of return such as r4' 

In addition to its inflationary effects, this policy of 

excessive allocation may encourage the government agencies to propose 

many unsound projects without accurate feasibility studies in order to 

completely expend their large budgets. Besides, bottlenecks and 

shortages resulting from large investment and excessive demands on 

resources may create a new cycle of unsound projects, as attention 

shifts to eliminate those shortages for political or social reasons. 

From the other side, the problem of stimulating faster economic 

development resulted in the economy failing to absorb available funds, 

leaving no alternative other than to invest abroad. Table 11 shows that 

funds invested outside the country rose from 8.6 billion dollars in 1978 

to 41 billion dollars in 1980. Obviously, these are regarded as un

planned investments, given the government policy and the fact that these 

funds have been allocated actually to the internal investment plans. 

Up to this point, it can be concluded that the size of the 

investment plan is determined largely by the size of the expected income 

from oil exports, with no real consideration of the opportunity cost of 



Table 11. Net Foreign Assets and Income from Overseas Investment 1978-1980. a 

Foreign Asse~s Investment Income 
Year (Dollar X 10 ) (Dollar X 106) 

1978 8.6 0.8 

1979 26.0 2.0 

1980b 41.0 4.0 

aSource: E. I. U.. Iraq a New Market in a Region of Turmoil. Special Report No. 88 
(London. 1980). p. 63. 

bEstimate. 

t-J 
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capital. This point will be discussed further in the last part of this 

chapter. 

Sectoral Allocation 

In theory. there are two basic methods to allocate total funds 

ava ilab Ie for inve stment among the princ ipal sectors of the economy. 

The first is to allocate sectoral budgets on more or less arbitrary 

bases. as in the case of the ordinary budget. The second method is to 

maximize the present value of the investment plan by setting a discount 

rate at such a level that the total of acceptable projects proposed by 

various sectors adds up to about the right figure. S 

Obviously. the second method is more sophisticated for achieving 

an efficient allocation of resources. However. there may be a strong 

argument in favor of the investment budgeting when the project selection 

has to take into account a complex set of objectives. while the 

government is not able or not willing to give quantitative weights for 

certain objectives.6 In such circumstances. allocating sectoral budgets 

can be seen as an implicit way of setting priorities. Then. the 

principles of present value maximization can be applied within each 

budget. 

SFor details. see I. M. D. Little and J. A. Mirrless. Project 
Appraisal and Planning for Developing Countries (New York: Basic Books 
Inc •• 1974). pp. 92-97. 

6Harmut Schneider. National Objectives and Project Appraisal in 
Developing Countries (Paris: Development Center of the Organization for 
Economic Co-operati~n and Development. 1975). pp. 28-29. 
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As in most developing countries, the budgeting method has been 

used in Iraq to allocate total investment among the major sectors. 

Again, sectoral output targets are set exogenously, and following the 

example of the Harrod-Domar model, allocations are arrived at under the 

assumption of certain sectoral capital-output ratios. 

Clearly, the validity of these calculations, and the priority 

argument as well is dependent on the accurate determination of the 

sectoral targets and ratio~ on one hand, and on the actual implementa-

tion within each sector on the other. Here, several observations could 

be made from past experience. 

First, some of the targets were unrealistic in view of past 

performance. As an example, Table 12 presents the actual and the 

planned rates of growth for the two major commodity sectors, agriculture 

and industry. It can be seen, for instance, that while the actual rates 

of growth during the period covered by the five-year plan (1970-74) were 

2.3 percent for agriculture and 7.2 percent for industry, the projected 

targets in the five-year plan (1976-80) were 7.1 percent and 32.9 

percent. respectively. 

Second, results of other studies on this subject show that there 

was no hard empirical evidence to substantiate the presumed capital-

output ratios. 7 

Finally, even under the assumption that these calculations meet 

7See for example, Kadhim Al-Eyd, Oil Revenues and Accelerated 
Growth: Absorptive Capacity in Iraq (New York: Praeger, 1979), pp. 56-
57; See also, Abbas Alnasrawi, Financing Economic Development in Iraq: 
The Role of Oil in Middle Eastern Economy (New York: Praeger, 1967), pp. 
87-88. 



Table 12. Planned and Actual Annual Growth Rates for Industry and Agriculture in Selected 
Periods. a 

1965-1969 
Planned Actual 

Agriculture 7.S 4.7 

Industry 21.0 7.0 

1970-1974 
Planned Actual 

6.9 2.3 

11.7 7.2 

1976-1980 
Planned 

7.1 

32.9 

aSources: Iraq. The Ministry of Planning. National Development Plan 1976-1980: and 
Arab League. Industrial Development Center. Industrial Investment Guide of Iraq (Cairo. 
1970). 
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the required level of accuracy, the planned set of priorities would be 

offset by two kinds of realities, the actual performance of each sector 

and a possible cut in the overall allocation. Past experience suggests 

that the ability to disburse funds was mixed (see Table 8), and there 

were variations in the levels of disbursements even among the different 

sections of each individual allocation. On the other hand, reduction in 

total funds available for investment in years of downturns in oil reve

nues would lead to a different set of priorities. The absence of 

present value calculations suggests that an ad hoc method would be used 

to allocate the total reduction among the original budgets. 

Proiect Selection 

Like the great majority of developing countries, many of the 

disappointing results of the development planning in Iraq could be 

related to the less sophisticated approaches to evaluating and selecting 

development projects. It seems that the planning authority is 

concentrating on choosing a particular planning model, input-output 

calculations, and other macro problems; little attention is paid to 

solve the serious difficulties of project evaluation. 

Proposals for development projects come up from different 

government agencies to fill the investment allocations. Some of them 

are working in non-quantifiable sectors such as health, education, and 

other services; project social benefits can hardly be expressed in 

quantifiable terms and may be decided as a matter of policy. Within the 

quantifiable area, the discussion of this part will be effectively 

limited to industrial projects. However, the technical aspect of the 
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selection process may not differ substantially in other sectors. 

The Planning Board prepares the industrial development plan 

based on studies by various ministries. The Directorate of Industry 

within the Ministry of Planning reviews ministry proposals for projects 

to be included in the industrialization plan. It provides. together 

with the Directorate of Economics. a preliminar)' technical-economic 

study of each proposed project for the Steering Committee of the 

Ministry of Planning. The Committee prepares detailed plans and annual 

investment priorities. The Ministry of Industry becfmes responsible for 

approved industrial projects. except those in oil. which come under the 

jurisdiction of the Ministry of Petroleum and Minerals. Foreign 

consultants often carry out most of the work required to advance a 

project from conception to implementation. The Department of Planning 

and Construction prepares preliminary project studies and 

specifications. supervises the work of contractors. monitors project 

implementation. and prepares investment follow-up research. 

Regardless of the organizational complexity. many observations 

could be made about the whole process. from the general industrial 

approach to the project implementation. However. the discussion will be 

limited to those related to this study. Here. it is important to 

mention first that the project feasibility study often pays close 

attention to the technical aspects. but little to the economic 

efficiency. Yet. neither the technical nor the economic studies are 

conducted on a sound basis. Estimates depend heavily on the foreign 

supplier for information. Foreign suppliers cannot be expected to have 

the required objectivity. since the supplier is financially interested 
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in having the project implemented. In addition. the domestic 

environment should not be expected to be identical with that of the 

exporting country. 

In addition. the estimates are made years before implementation. 

This. coupled with the inordinate delays which occur in execution due to 

various causes. makes the original estimate quite unrealistic. 

From the other side. the economic evaluation is concentrated on 

the macro effects of the project and the output size. Besides. the 

evaluation is based on market prices. despite the wide divergence 

between the market and the social cost-benefit due to currency 

overvaluation. tariffs and quotas. price controls and subsidies of both 

products and production factors. and inflation. 

Role of the Social Discount Rate 

The theoretical framework of analyzing the critical role of the 

social discount rate in dealing with the above issues will be addressed 

in the next chapter. However. close attention should be paid here to 

the special circumstances in the case of Iraq. and some other developing 

countries as well. 

The fact that more than 98 percent of the investment revenues is 

provided by crude oil exports should be taken as a clear indication of 

the missing inter-dependency between oil production decisions and 

capital investment decisions. For instance. the current rate of oil 

production influences the current consumption as well as the current 

developing investment. That in turn influences the marginal 

productivity of capital. On the other hand. the social opportunity cost 
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of capital (represented by the marginal utility of consumption. the 

marginal productivity of capital. the rate of return on investment 

abroad. and the expected capital gains or losses from possible 

fluctuations in the international oil prices) should influence the oil 

produ.ctioD rate. The problem is complicated more by the fact that oil 

is an exhaustible resource. Thus. at the heart of the controversy is 

the issue of inter-generational·equity. 

In sum. the case deals in its major part with the issue of 

optimal intertemporal allocation where the choice of the social discount 

rate is crucial to ~he outcome. 



CIIAP'l'ER 4 

THE THEORETICAL BASIS FOR SOCIAL DISCOUNT RATE 

Drawing an investment plan requires choosing among alternative 

projects with different time-streams of costs and benefits. Except in 

rare cases of clear dominance, the planner has to define a decision 

criterion that reduces the stream of cost and benefit flows at different 

points in time to an indo~ which can be used to accept or reject a 

project, or to rank it relative to other alternatives. 

For this purpose, the net present value (NPV) is regarded as the 

most rational measure to determine a project's admissibility and to 

select among admissible projects. The general formula of this technique 

is 

n 

NPV = 2 (4.1) 

t=O (1 + r) t 

where b t is the expected cash benefits of the project at time t, c t is 

the expected cash costs, and r is the discount rate. 

Obviously, the validity of the NPV calculations as a guide to 

the investment plan depends on the means of estimating b t , c t ' and r. 

Assuming that the accurate values of b t and c t are given, the NPV 

comparisons are quite sensitive to the choice of r, which can be defined 

as the minimum rate of return that a project should earn to be 

acceptable to an investor. 

37 
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In the evaluation of public sector investments, r usually refers 

to the •social discount rate," and the term "cost-benefit analysis" is 

the practice of using it in such evaluation. The common format for the 

cost-benefit analysis is the cost-benefit ratio (CDR) which is the 

present value of the project's benefits divided by the present value of 

the costs, both discounted at the social rate of discount. In mathemat-

ical terms this ratio is 

n bt 

2 
t=1 (1 + r)t 

CDR (4.2) 
n ct 

2 
t=O (1 + r)t 

where all terms are as defined previously. 

In general, economists agree on the important influence of the 

social rate of discount on: (1) the allocation of resources within the 

public sector, (2) the distribution of resources between the public and 

the private sectors of the economy, and (3) the intertemporal 

distribution of income and consumption between present and future 

generations. Therefore, the use of an imprecise estimate of this 

variable may lead to a very serious misallocation of economic resources. 

Howeve.r, the literature shows substantial divergence of views in 

defining the conceptual foundation of this variable, determining its 

components, and estimating it. This chapter intends to present the 

theoretical framework of the social discount rate throughout a brief 

discussion of the different approaches in defining and estimating this 
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variable. This might help in drawing a conclusion about the extent to 

which the literature could lead toward a practical course for estimating 

and using this variable for economic planning in a developing country. 

Perfect Market Interest Rate 

In the traditional capital theory, a single interest rate 

prevails in a perfect capital market and equates the marginal 

productivity of capital with the subjective rate of substitution of 

consumption over time to produce a Paretian Social optimum. This 

condition is derived from the equality between the marginal rate of 

return on capital earned by investors and the marginal rate of interest 

paid to savers. The interest rate that actually prevails will depend on 

the consumption time preference of individuals and on the technical 

capacity to produce future streams of output.1 In an open economy, this 

rate is also equal to the marginal cost of capital that might be 

imported from international sources. 

If such a rate existed, some have argued that it would be 

appropriate for evaluating pnblic investment.2 However, there are 

theoretical and practical reasons to suspect the usefulness of this 

approach to determine the social rate of discount. 

On the theoretical plane. the emphasis has been shifted from the 

1For development of the traditional theory, see I. Fisher. The 
Theory of Interest (New York: MacMillan Co •• 1930). 

2See for example. Otto Eckstein. nInvestment Criteria for 
Economic Development and the Theory of Intertemporal Welfare Economics." 
Quarterly Journal of Economics. 71 (February 1957). pp. 75-76. 
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traditional theory to others that emphasize the monetary nature of 

interest rate determination. As a result, there are arguments that 

saving is largely independent of the interest rate and individuals' time 

preference has l i ttle or nothiug to do with determining the rate of 

interest.3 Besides, the social time preference may differ from the 

individual time preference expressed by the market because the two are 

not based on the same parameters.4 From the investment side, the social 

rate of return on capital investment may be greater than the private 

rate of return bee a use investment enhances the productivity of other 

factors of production and increases their incomes, which is a gain to 

the society as a whole, but a cost to the private investor who calcu

lated his rate of return net of other factors payments.5 Therefore, 

using the perfect market interest rate in evaluating public investment 

would not produce socially optimal investment decisions. 

On the empirical level, the perfect market interest rate is not 

observable because of the imperfections in capital markets which give 

rise to the simultaneous existence of multiple market interest rates. 

Furthermore, even if the perfect market rate existed, it would not be 

3 see for example, K. J. Arrow~ "D i scou,nting and Public Invest
ment Criteria,• In Water Resources Research. ed. A. Kneese and S. Smith 
(Baltimore: Johns Hopkins University Press, 1966), p. 18. 

4P. A. Samuelson, "The Pure Theory of Public Expenditure,• 
Journal of Economics and Statistics, 36 (November 1957), pp. 387-389. 
For mathematical proof, see Stephen A. Marglin, "The Social Rate of 
Discount and the Optimal Rate of Investment," Quarterly Journal of Eco
nomics, 77 (February 1963), p. 104. 

5A. K. Sen, "On Optimizing the Rate of Saving," Economic Jour
nal, 71 (September 1961), p. 487. 
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adequate for this task unless all other assnmptions of perfect 

competition were also fulfilled. 6 

Alternatively, two other major approaches are suggested to 

determine the social rate of discount. These are the social time 

preference and the opportunity cost of capital. 

Social Time Preference 

Assuming that individuals have both private and social time 

preferences, this approach asserts that tho social discount rate should 

reflect the latter by measuring society's evaluation of the relative 

desirability ~f consumption at different points of time. In other 

words, the social rate of discount is a measure of society's marginal 

rate of substitution of future for present consumption. 

1'0 derive such a rate, it is obvious that social time preference 

maps must be somehow determined first, and this rahes the problem of 

whether it is possible to observe the social time preference. This 

problem has been approached in various ways. 

The Social Time Preference Function 

One way to deal with this problem is to determine the social 

time preference function and to derive the social rate of discount 

directly from it. This approach can be demonstrated graphically (Figure 

2) by imagining a simple closed economy and assuming two relevant 

periods, t and t+l. 

6R• Lipsey and K. Lancaster, "General Theory of the Second 
Best,· Review of Economic Studies, Vol. XXIV. No. 63 (1956). pp. 11-12. 
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With the assumption that economic planners know the minimum 

level of investment required in period t to achieve any particular 

consumption level in t+1, it is possible to locate the production possi-

bility curve represented by AB. The slope of this curve at any point 

indicates the marginal rate of return on investment. 

Given curve AD. the problem now is to choose a point on it. 

Obviously, the choice between points on AD is a question of social time 

preference, since it indicates the desired trade-off between consumption 

in t and t+1. Economists used the social indifference curves to answer 

this question. in spite of the theoretical objections of extending 

indifference curves from individuals to society. 

In an at.tempt to show the properties of social time preference 

function. Feldstein suggests in his article of 1964 three factors that 

determine the shape of the social indifference curves: the social 

utility-consumption function, the rate of population growth, and the 

pure time preference. He assumes that7 

U = f(P, i) (4.3) 

where U is the social utility. P is the popUlation. and C is the total 

consumption. The necessary conditions to move outwards to higher 

indifference curves are given by 

au 
a(c/p) > 0, 

au > 0 
ap 

(4.4) 

and to fulfill the convexity properties of indifference curves. it is 

7M• S. Feldstein. "The Social Time Preference Discount Rate." 
Economic Journal, 74 (June 1964), pp. 360-379. 
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assumed that 

< 0 and (4.5) 

a(C/P)2 

The assumption of decreasing marginal utility of per capita consumption 

has been used because there is no reason to accept the proposition of 

diminishing marginal utility of society's total consumption. Finally, 

the presumed pure time preference makes indifference curves steeper at 

all points. 

To maximize the value of consumption in this case, the location 

of the consumption, space would be at point E, where U2 is tangent to AB. 

Here, the social rate of discount is equal to the marginal rate of 

return and can be derived from the slope at point E. 

For practical purposes, the question that must be asked is 

whether it is possible to derive a precise ex-ante estimate of the 

social time preference discount rate. Unfortunately, this rate cannot 

be known beforehand because of the assumptions regarding the production 

possibility curve and the social indifference maps. The analysis will 

be complica ted further and require even further assumptions when the 

method is extended to more than two periods and to a mixed-open economy, 

where private investment decisions may not conform to the social time 

preference and international borrowing and lending would be significant. 

Some of these problems have given rise to much controversy over the 

operational validity of this method. As a result, other ways have been 

suggested to determine the social time preference discount rate. 
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The Government Borrowing Rate 

Since it is not possible to observe the social time preference 

directly, the emphasis has been turned to the possibility of inferring 

its nature by observing the results of the market behavior it induces. 

From the many rates that prevail in capital markets, the rate of 

interest on Ions-term government bonds is regarded as the most 

appropriate one to reflect the riskless social time preference, since 

the funds are freely loaned to the government which is virtually free of 

default risk. 

However, there are some major problems that complicate this 

issue. First, the government rate fluctuates with changes in monetary 

policies and with the shifts in the demand and supply of capital funds 

which only partially reflect the social time preference. Second, a 

large part of the relevant population buys no government bonds and 

therefore, do not express their time preference in this rate. Besides, 

the motives of the other part of the population who buy bonds may often 

be mixed. Finally, Schwartz suggests that the government's borrowing 

rate is, in fact, a reflection of the individual, not the social time 

preference. The individual decision to buy bonds represents only 

maximization of his own wealth, which is based on certain assumptions or 

predictions concerning the behavior and reaction of others. 8 

The Political Time Preference 

Based on the assumption that it is not possible to determine the 

8E• Schwartz, "The Cost of Capital and Investment Criteria in 
the Public Sector," Journal of Finance, 2S (March 1970), p. 136. 
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social time preference rate either directly or indirectly. some econ-

omis~s hav~ argued about the political determination of the social 

discount rate based on social objectives. Here. two views have been 

developed. Some economists suggest that the social discount rate should 

be based on public opinion as a matter to be debated and expressed 

through the democratic process.9 The interest of the future generations 

should be recognized only to the extent that the current population is 

willing to.IO Accordingly. the optimal rate of growth from which the 

social discount rate is derived would be determined by the level of 

public investment that elected officials approve in response to the 

demand of their constituents. 

Others believe that individuals are irrational in discounting 

their pleasures merely because of their futurity or fear of death. The 

government should correct this error by substituting a more rational 

time preference for the opinions or public preferences expressed through 

the ballot box. 11 Moreover. the government should impose a 

responsibility for the welfare of future generations greater than that 

which the current population would sanction.12 Hence. the social time 

preference discount rate would be determined from the rate of economic 

9See Otto Eckstein. p. 75; and Jan Tinbergen. "The Optimum Rate 
of Saving." Economic Journal. 66 (December 1956). pp. 603-604. 

10Marglin, pp. 97-98. 

IIF• P. Ramsey. "A Mathematical Theory of Saving." Economic 
Journal. 38 (December 1928). p. 543. 

12 Sen. p. 486. 
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growth and the level of investment that government agencies decided to 

be optimal for the society. 

Opportunity Cost of Capital 

According to this approach. the social discount rate must 

measure the social opportunity cost of capital. that is. the value to 

the society of the next best alternative use of the resources invested 

in a public project. Again. economists hold different positions with 

regard to the determination of the opportunity cost of capital rate. 

Borrowing Versus Taxation 

Xrutilla and Eckstein attempted to trace out the sources of the 

funds used to finance public investment. Their method is to ask whether 

this leads to further taxes or will be financed by further borrowing. 

and try to measure the opportunity cost by estimating the real conse

quences for taxpayers or lenders invo1ved~13 Accordingly. if all public 

projects are financed by borrowing at the expense of private investment. 

then there will be no effects on consumption arising from different 

rates of investment or from other sources. and the social discount rate 

might be based entirely on the opportunity cost of capital of alterna-

tive investments in the private sector. However. since public invest-

ment may be financed by a mixture of borrowing and taxation. then the 

social rate of discount should be based on a weighted average of the 

social time preference and the private cost of capital. 

13J • Xrutilla and O. Eckstein. liThe Social Cost of Federal Fi
nancing in Multiple River Development." Studies in Applied Economic 
Analysis (Baltimore: Johns Hopkins University Press. 1958). Chapter 4. 
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Following this approach. Arrow and Kurz argue that while the 

social time preference rate may remain below the opportunity cost of 

capital rate. it would not be socially advantageous to transfer 

resources from private to public investment. Yet it would be socially 

advantageous to transfer some resources from consumption to public 

investment because of the divergence between social and individual time 

~ 14 pre.:.erences. 

Baumol critici~es the source of funds approach and argues that 

what the government takes from the private sector is input resources and 

therefore. the relevant discount rate is the rate of return currently 

being earned by users of such inputs. He suggests that the difference 

between borrowing and taxation is a fiscal measure used mainly to offset 

inflationary pressures and relevant to the choice of strategy of stabil-

ization policy. b'ut from the social opportunity cost of capital point of 

view. it makes no difference whether resources for public investment are 

transferred by borrowing or taxation.1S 

Risk and Uncertainty 

One major factor that affects the determination of the private 

rate of return is "risk and uncertainty." Investors are generally 

averse to risk and require a premium to accept risk. This simply means 

that there should be a positive relationship between risk and return. 

\ 

14Kenneth Arrow and Mordecai Kurz. Public Inyestment. the Rate 
of Return and Optimal Fiscal Policy (Baltimore: Johns Hopkins University 
Press. 1970). pp. S-6. 

1SWillim Baumol. "On the Social Rate of Discount." American Eco
nomic Review. 58 (September 1968). pp. 792-793. 
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Determining the social discount rate in a way that reflects the 

private rate of return raises the controversial issue of whether risk 

and uncertainty influences public sector investment in the same way as 

in the private sector. 

In dealing with this issue, some economists use the diversifica-

tion argument to conclude that risk-bearing is not a social cost and 

therefore, it should not be factored into the riskless rate in determin-

ing the rate of discount for public investment. Follow ing this 

approach, Samuelson suggests that public projects should be regarded as 

risk neutral.16 

Arrow has argued that since the government takes a very large 

number of independent projects with an expected distribution of net 

benefits for each, actual return from the entire set should approximate 

the weighted average of the expected returns from the individual 

projects. Thus, the riskless rate should be used to discount the 

expected net benefits of each project.17 

Besides, Arrow and Lind point out that risk aversion arises 

because of the lack of insurance against risk, but it can be ignored in 

public investment since it would be negligible for each of the numerous 

beneficiaries of public projects.1S 

On the other hand, a different position has been taken by those 

who believe that the private risk premium should be included in the 

16p• A. Samuelson, "Principles of Efficiency: Discussion," Amer
ican Economic Reyiew, 54 (May 1964), pp. 88-96. 

17Arrow, pp. 28-30. See also Arrow and Kurz, pp. 7-8. 

18Baumol, pp. 793-796. 
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social rate of discount. They hold that the riskless rate will lead to 

an inefficient distribution of investment resources by forcing the 

transfer of these resources from private employment with a high rate of 

ret~rn to the public sector where the rate of return is lower. 

In reviewing the diversification argument. Baumol suggests that 

the law of large numbers cuts both ways from the social point of view. 

Since the society benefits from the entire set of private and public 

projects currently undertaken. then accepting this argument means that 

risk in both sectors is irrelevant for the returns society can expect. 

He concludes that transferring investment's sponsorship from the private 

to the public sector does not affect its flow of benefits. nor its risk 

to society.19 

Using a state-time preference model. Hirshleifer concludes that 

the assumption of public projects' independency and their zero 

covariance is not obviously as valid a representation of the facts as it 

is sometimes suggested. A substantial pooling of risks can be achieved 

in the private market and little further reduction of risk would be 

achieved by transferring projects from the private to the public 

sector. 20 

Somers criticizes the risk aversion view and points out that 

even if a national insurance market existed. there would still be a cost 

19Kenneth J. Arrow and Robert C. Lind. "Uncertainty and the 
Evaluation of Public Investment Decision," Americand Economic Review. 60 
(June 1970). pp. 365-366. 

20J • Hirshleifer. nInvestment Decision Under Uncertainty: Appli
cation of the State-Time Preference Approach." Quarterly Journal of Eco
nomics. 80 (May 1966), pp. 268-275. 
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involved, the insurance premium and a risk premium on the co-insured 

portion. Somers also argues that the users of private enterprise 

services are generally as large in number as the users of some public 

services. 21 

Bailey and ~ensen go beyond that and argue that the risk premium 

should be greater for public projects than it is for comparable private 

ones because cost and claims to benefits are exchanged easily in the 

private sector, while they can be exchanged only with great difficulty 

in the public sector. This would make the efficient allocation of risk 

bearing more difficult for public projects, and, therefore, raises the 

social cost of risk in the public sector.22 

The Private Rate of Return 

Assuming that the private rate of return is the more reliable 

measure of the social rate of discount, the problem now is which private 

rate should be used in the evaluation of public investment. 

It is important to mention first that there is general agreement 

on the elimination of the distortion created by the corporate income 

tax. Thus, the rate would be the before-tax private rate of return 

because it is the real rate that reflects what investment resources 

could yield if they were left to private uses. However, different 

21Harold M. Somers, ROn the Demise of the Social Discount Rate," 
~ournal of Finance, 26 (May 1971), pp. 569-570. 

22Martin ~. Bailey and Michael C. lensen, "Risk and the Discount 
Rate of Public Investment," In Studies in the Theory of Capital Markets, 
ed. Michael C. lensen (New York: Praeger, 1972), pp. 269-293. 
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solutions have been suggested to define 8 particular rate of return. 

Some of these solutions are discussed below. 

The Highest Private Opportunity Cost. Alan Nichols categorical-

ly insists on the highest conceivable private opportunity cost as a 

prec ise measure of the soc ial discount rate. He argues tha t if rx and 

ry are the before-tax rates on resources invested in two private uses X 

and Y, and rx > r y ' then the social rate of discount should at least 

equal r x ' even if the resources are derived from Y. Otherwise, it would 

be better from the efficient allocation point of view, to transfer 

resources from Y to X than from Y to public investment.23 

Weighted Ayerage of Market Rates. David Ramsey points out that 

the social discount rate is not directly observable. but it is given by 

a linear combination or weighted average of observable pre-tax market 

rates of return, where the weights depend on the private sector's 

reaction to the transferral resources. Or24 

n n 

and 2 ai = 1 
i=l 

(4.6) 

where rs is the social discount rate, ri is the observable pre-tax 

market rate of return including risk in the ith investment venture, and 

ai is the proportion of funds drawn from the corresponding ith private 

source, including loans. Ramsey argues that both risks and time 

preference are given their appropriate consideration in this weighting 

23Alan Nichols, "On the Social Rate of Discount: Comment," Amer
ican Economic Review, S9 (December 1969), pp. 909-911. 

24David D. Ramsey, "On the Social Rate of Discount: Comment," 
American Economic Review, S9 (December 1969), pp. 919-924. 
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process and neither needs to be explicitly considered again. 

Certainty Equivalents. Another approach to solve this problem 

is to consider risk explicitly by adjusting the risky net cash benefit 

at each period to an equivalent riskless flow at that period so that the 

public project can be evaluated on a riskless basis. The certainty 

equivalent formulation is 

n at(bt - c ) t 
NPV= 2 , O.i a i 1 

t 
(4.7) 

t=O (1 + r ) t 
f 

were at represents the certainty equivalent factor for the net cash 

benefit (bt - ct) of the project in period t and rf is the riskless 

discount rate. 

Preference for using this method in public investment evaluation 

is suggested by Fred Hoffman. former assistant of the Bureau of the 

Budget. in his testimony before an economic subcommittee. 25 

Comparable Private Risk Class. Hirshleifer and Shapiro suggest 

that public projects should be discounted at the same rate used to 

discount a private one in the same risk class. They point out that 

their model of time-state preference. which leads to this suggestion. is 

based on the systematic and predictable influence of differing 

riskiness. and differs from the justification of the use of a risk 

premium over the riskless rate on the basis of market segmentation and 

25u. S. Congress. Joint Economic Committee, Hearings on Economic 
Analvsis of Public Investment Decisions: Interest Rate Policy and Dis
counting Analysis. 84th Congress. 2nd Session (Washington. 1968). p. 27. 
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other market imperfections.26 

If so, then the social rate of discount is no longer a single 

one to be used for all public projects. Instead. there would be. as 

Somers sug8est~. a ·project-specific" rate which is the before-tax 

private rate for a project of the same degree of risk. 27 

Somers developed the project specific rate one step further by 

referring to the rate which is applicable to public projects without a 

comparable private one as a "project-unique" rate. This unique rate. as 

Somers argues. can only be established through the political time pref

erence appropriate to the particular project.28 

For this purpose, Mikese11 suggests that the best approach to 

estimate the project's unique rate is to employ the interest rate on 

long-term government bonds. adjusted for the corporate income tax. plus 

an allowance for risk determined on the basis of the probability 

coefficients for benefits and costs appropriate to the particular 

project.29 

Conclusion 

As a result of the imperfections in capital markets. two 

26J • Hirshleifer and D. Shapiro. "The Treatment of Risk and 
Uncertainty," In The Analysis and Evaluation of Public Expenditures, The 
PPB System. U. S. Congress. Joint Economic Committee. 91st Congress. 1st 
Session (Washington. 1969). pp. 505-530. 

27Somers. p. 573. 

28 Ibid •• pp. 573-575. 

29Raymond F. Mikesell. The Rate of Discount for Evaluating Pub
lic Projects (Washington: American Enterprise Institute for Public Pol
icy. 1977). p. 40. 
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different approaches in determining the social rate of discount have 

been developed; the social time preference approach and the opportunity 

cost approach. Differences between these approaches result basically 

from focusing on different optimality conditions that the social dis

count rate should satisfy; one on the social time preference functions 

and the other on the efficient allocation of resources. Each has sug

gested that the optimal rate of discount is the rate that satisfies the 

one corresponding optimality requirement. while the rate that satisfies 

the requirements of the first approach cannot meet the conditions of the 

second. except in a perfect capital market. 



CHAPTER 5 

MEASURING THE SOCIAL DISCOUNT RATE 
FOR PROJECT EVALUATION IN IRAQ 

This chapter is intended to define a practical approach for 

measuring the social rate of discount under conditions in Iraq. Using 

such a rate as an investment criterion may improve the selection of de-

velopment projects in that country. 

Basic Considerations 

It is clear that any applicable methodology to determine the 

social rate of discount should incorporate the principal characteristics 

of the particular economy. Depending on the previous chapters, this 

section presents a brief summary of some basic factors that should be 

considered here. 

Market Distortions 

As a developing country, the economic system of Iraq is char-

acterized by numerous and lasting departures from competitive markets 

and Pareto-optimality. Markets adjust more often by quantity movements 

than by prices. Distortions in different markets interact strongly, 

making the isolation task of their interdependence extremely difficult. 

While nothing much resembling capital markets has existed, the money 

market is considerably segmented and interest rates are fixed by the 

central financial authority. 

S6 
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In such circumstances. it is inappropriate to point to any 

interest rate as reflecting the individual or the social time prefer

ences. Savings are in large measure faced with negative real interest 

rates (see Table 7). There is no regular market for government bonds. 

In fact. the central bank did several time,s. in years of critical 

events. require the public to subscribe to small issues of state bonds. 

However. subscriptions were almost compulsory and bonds sold were not 

transferrable or redeemable and were subject to repeated conversions. 

Thus. bond yields which are slightly higher than savings returns cannot 

be taken as a risk free rate. 

On the other hand. the political time preference as defined in 

Chapter 4 has no place in most developing countries due to the nature of 

their political system. At the same time. their investment policies are 

largely influenced by political and other considerations. Yet. as long 

as the planning authorities do attach some significance to the economic 

value of projects. evaluation criteria of the sort discussed in this 

study are needed. 

Finally. ~he tempting alternative of calculating the social dis

count rate by observing the pre-tax rate of return on investment would 

yield misleading results due to the serious distortions in different 

markets. 

Source of Finance 

It was noted in Chapter 4 that some economists try to trace out 

the source of the funds used to finance public investment in an attempt 

to measure the social opportunity cost of the funds involved. Their 
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work has led to the famous "Borrowing versus Taxation" approach. 

Different conclusions could be derived in the case of Iraq by 

using a similar method. Since more than 98 percent of the investment 

fund is provided by revenues from oil, which is an exhaustible resource, 

then at the macro level the inv~stment decisions should be interdepend-

ent with the oil production decisions. This may indicate a need for 

solvable models of optimal growth path that maximize the social welfare 

of both current and future generations. The fact that the economy is a 

centrally planned one, in which the public sector has the leading role, 

will facilitate that task by providing the planning authority a great 

many alternative instruments that make the target policy controllable. 

Optimal Growth Paths 

A remarkable insight into the problem of planning capital in-

vestment offered by the theory of optimal economic growth could be 

utilized here. This theory suggests that public investment criteria 

must be derived from dynamic notions of efficiency and adequately re

lated to the macro problems of stability and growth.1 Accordingly, if 

the market rate of interest is not considered to be the appropriate rate 

of discount, the most satisfactory way to derive the social rate of dis-

count is through optimal growth calculations, which would yield such a 

rate as a by-product of the maximization process.2 

1Xenneth Arrow and Mordecai Kurz, p. vi. 

2See for example, Sukhamoy Charkravarty, Capital and Development 
Planning (Cambridge, Massachu~etts: The M.I.T. Press, 1969)' pp. 9-10; 
and D. M. G. Newbery, "Public Policy in the Dual Economy," Economic 
.Journal, 82 (.June 1972), pp. 567-590. 
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The computational problems of solv1ng optimal growth paths for 

the economy are beyond the scope of this study and not intended here. 

Instead, this section is intended to suggest qualitative answers that 

c o u 1 d no t b e o b t a in e d o the~ 1r i s e • The r e f o r e , a g en e r a 1 mode 1 b a s e d on 

simple basic premises will be used for that purpose. Premises which 

would complicate the analysis without enriching particular intended an

swers will be ignored here. 

Model Premises 

A centralized economy is postulated in which the total output 

rate Y(t) is a function of labor L(t), capital J{(t). and the usage rate 

of an exhaustible resource X(t). The technically efficient possibili

ties, which are unchanging over time, are known to the planning author

ity and are summarized in aggregate function 

Y(t) = F(K(t), X(t), L(t)) (5.1) 

The relationship exhibits constant returns to scale, where Y is 

a twice differentiable concave function with positive and diminishing 

marginal products with respect to K and X. The labor force and popula

tion are assumed to grow at the same positive rate, n, and the central 

planning agency has the authority to require all able persons to work, 

so that the whole labor force will always be productively employed. 

The output Y can be either consumed or invested 

Y = C + I (5.2) 

and the capital stock depreciated at the constant positive rate, Jl• so 

that 

K I - J1K (5.3) 
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Assuming that the stock of the exhaustible resource is known at 

the start of the plan to be Zo. then 

Q) £ X dt i Zo (5.4) 

Defining Z(t) to be the remaining stock at time t. then 

Z(t) = -X(t) (5.5) 

By using simple manipulations, and the assumption of constant 

returns, the previous relations can be expressed as 

k = f(k,x) - (~ + n)k - c (5.6) 

and 

z = -(x + nz) (5.7) 

where k, c, x, and z are the per capita quantities. 

At t=O, the planning board can choose any feasible growth path 

which starts from the historically given per capita capital stock ko and 

per capita exhaustible resource endowment %0. Investment plans implied 

by any such path are to be thought of as undertaken by the government. 

The planning authority wants to choose the optimum feasible 

growth path with respect to the criterion of maximizing social welfare, 

which is related to the ability of the economy to provide consumption 

over time. In specific terms, social welfare at any point of time is 

measured by a utility index of consumption per capita U(c(t». This 

index exhibits positive but diminishing marginal utility 

u' (c) > 0, u" (c) < 0 (5.8) 



and 

lim U' (c) = GO 

c ... O 
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(5.9) 

to indicate that an optimal path will never specify a zero level of 

consumption. 

The utility index is time invariant. However, along with the 

population growth, the planning authority recognizes that future con-

sumption is not the same as current consumption. Therefore, future wel-

fare is discounted at positive rate p where 

p > 7t (5.10) 

With these assumptions, the social welfare associated with any 

growth path can be expressed as3 

(5.11) 

In sum, the problem confronting the planning board is to deter-

mine a particular feasible growth path which maximizes (5.11) subject to 

(5.6), (5.7), (5.8), (5.9), and the initially specified ko and Xo. which 

is an optimal control problem with two state variables, k and z and two 

control variables, c and x. 

Optimality Conditions 

The properties of the optimal path could be determined 'using 

Pontryg in's Maximum Pr inc iple.4 The current Hamiltonian solution for 

3There exists disagreement in economic literature about the 
appropriate form of the criterion function. For a comprehensive discus
sion see Arrow and Kurz. pp. 10-14. 

4See Arrow and Kurz, Chapter II. 
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H = U(c) + qk(f«k(t),x(t» - c(t) - (~ + n)k) 

+ qz(-(x + nz» 
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(5.12) 

where qk and qz are the auxiliary variables (or the imputed prices). 

According to the Maximum Principle, the optimal controls maxi-

mize the Hamiltonian at each point of time. Thus 

aH = U' (c) - q_ = 0 
ac K 

or (S.13) 

qk = u' (c) 

indicating that the per capita price of capital is equal to the marginal 

utility of consumption. Also 

aH = q_ f' - q = 0 
ax K x z 

or (5.14) 

which states that exhaustible resources should be used at a rate such 

that its marginal product valued in terms of current utility is equal to 

its own per capita price qz. 

In addition, qk and qz must satisfy the following differential 

equations 

aH 
qk = (p - n)qk - ak 

or (5.15) 

qk = (~ + P)qk - f{ qk 

and 
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an 
qz = (p - n)qz ~ az = pqz (5.16) 

Equation (5.15) states that the gross returns from holding a unit of 

capital (pel: capita) over a time interval should equal the total cost. 

Equation (5.16) implies that ~he per capita price of the exhaustible 

resource must increase exponentially at the utility discount rate.S 

Equations (5.13) to (5.16) are the necessary conditions for 

optimality of any feasible growth path. 

Steady State Equilibria 

In view of the finiteness of the resource endowment, the problem 

reverts to the standard neoclassical formulation of optimal growth path. 

Then it can be shown that if f(k,O)=lO, then there exists a non-trivial 

steady state solution uniquely defined by6 

fk(k=, x=) = ~ + P 

(5.17) 

~nd since k and c approach positive finite limits, both K and Care 

asymptotically growing exponentially at the natural rate of growth, n. 

SThis result is essentially that of Koopmans. See T. C. 
Koopmans, Some Observations on Optimal Economic Growth and Exhaustible 
Resources, Cowles Foundation Paper No. 396, Yale University, 1973. 

6For a general outline of the proof, See K. Arrow and M. Kurz, 
Chapter III; David Cass, "Optimum Growth in an Aggregative Model of 
Capital Accumulation," The Review of Economic Studies, 32 (July 1965), 
pp. 233-240; and N. Vousden, "Basic Theoretical Issues of Resource 
Depletion," Journal of Economic Theory, 6 (April 1973), pp. 126-143. 

If f(k,O) = 0, then the unique steady state solution would be the 
trivial solution 
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Discount Rate 

If an optimal policy is adopted, then it is known from the 

standard theory of economic growth that the marginal return on capital 

would equal the consumption discount rate at all future times as a by

product of the optimization process over time. Hence, the discount rate 

appropriate for project selection can be determined by using this rela

tionship. 

To demonstrate, suppose first that the system is in the long

term steady state. Then, from (5.17), the consumption discount rate rc 

in our simple model would be given by 

rc = fi = ~ + P = w (5.18) 

where w is known as the asymptotic rate of interest. Accordingly, the 

consumption discount rate or the marginal productivity of capital must 

equal w which is determined by the basic parameters of the model. 

Now, consider the case where the system is not in a state of 

steady growth. Then it must be obvious that 

(5.19) 

Instead, rc and fk should be equated to an appropriate short-term inter

est rate which, together with the rate of investment. are simultaneously 

determined by solving the differential equations of the model. As a 

result. discounting of future benefits will not occur at a constant 

rate, unless the system is settled down in the steady state where all 

benefits are discounted at the same rate w. 

Exhaustible Resources 

The optimality conditions of our simple model can be used to 
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state several notes about discounting the monetary flows related to 

exhaustible resources. But first, it is necessary to mention the pio-

neering contribution to the economics of exhaustible resources by Harold 

HoteHing.' 

By using the assumption of an exogenously specified demand 

function, Hotelling showed that the profit (or social welfare) maximiz-

ing owner of an exhaustible resource who works in a competitive market 

will adjust the usage rate such that the resource price, p(t), net of 

any extraction cost, satisfies 

p(t) = p(o) ert (~.20) 

where r is the interest rate and p(o) is the initial price determined so 

as to synchronize the exhaustion of the resource with the attainment of 

a price at which there is no demand. 

A result which is similar to the Hotelling condition can be 

derived by introducing the monetary price (net of any extraction cost) 

of the exhaustible resource Px which is equal to its marginal return 

p = f' x x (5.21) 

and the prevailing rate of interest on capital, r, which is, after al-

lowing for depreciation, equal to the net marginal productivity of cap-

ital 

r = f~ - 11 

Now. from equation (5.14), Px is given by 

f' x 
= 

(5.22) 

(5.23) 

7Harold Hotelling, "The Economics of Exhaustible Resources," The 
Journal of Political Economy, 39 (April 1931), pp. 137-175. 
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= 

Equation S.lS can be written as 

qk = (p - (f~ - ~»qk 

or by using (S.22) 

qk = (p - r)qk 

Substitute (S.16). (S.22). and (S.2S) in equation (5.24) to get 

so that 

P (t) = p (0) ert 
x x 
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(5.24) 

(S.2S) 

(5.26) 

(5.27) 

which indicates that for optimality the return from the resource should 

be discounted in the same manner as the flows related to capital invest-

mente Thus. it is a matter of indifference to the owner whether he 

holds his assets in forms of capital or resource and whether he receives 

for one unit of his product px(o) now or Pxrt after time t. The return 

from any of these alternatives should be the same. 

Second Best Alternative 

It has been noted in the preceding section that the best way to 

determine the social discount rate is through solvable models of optimal 

growth calculations. Obviously. more general models are needed to 

incorporate the role of the private sector. the opportunities provided 
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by international trade, and whatever constraints may be imposed. 

Besides, much research should be done to define the technical possibil

ities of the economy and to determine the values of some exogenous pa-

rameters. 

In the absence of such calculations. the best that can be 

achieved (in an economy where the total rate of investment is determined 

by the planning authority while improvement of the macro policies does 

not lie under the jurisdiction of the project analysts) is to regard the 

entire process of project evaluation as taking place in a second best 

context. 

Within that context. two approaches could be utilized to assist 

the planner experience in estimating a reasonable value for the discount 

rate so that it can be used for project selection purposes. One is to 

base the de term ina t ion of soc ial time pre ferences on the consumpt ion 

information. The other is to estimate the social opportunity cost of 

capital by observing the long-term rate of interest in the international 

capital markets. 

Consumption Discount Rate 

Since the supply of savings was rejected in our case as an 

appropriate base to measure social time preferences. there is thus no 

alternative but to start from the consumption data. This is based on 

the realization that saving and consumption decisions are simultaneous 

and either one can by used to obtain as much information as the other. 

Yet. consumption data at the aggregate level are much easier to obtain 

and more reliable since the magnitudes are larger. 
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The derivation of the rate of discount from the consumption data 

(or the consumption discount rate) is feasible if one is willing to 

accept an utility index similar to that of the preceding section. and 

the two well-known grounds for the existence of interest: the systematic 

underevaluation of future consumption utility. and the decrease in the 

marginal utility of consumption owing to its growth. Accordingly. it 

can be shown that8 

rc = p + a(1/c)(dc/dt) (5.28) 

where 

rc = consumption rate of discount. 

p = pure rate of time preference. 

a = elasticity of marginal utility of consumption. 

c = per capita consumption. 

According to this simple formula. the estimation of rc is quite 

straightforward once a is determined. This is because per capita growth 

rate of consumption can be calculated easily from the consumption data. 

while the determination of p is a matter of value judgment.9 The diffi-

cult part in this model is the calculation of a. However. with the as-

sumption of additivity of the utility function. a can be derived from 

8This formulation is essentially that of F. P. Ramsey and 
further modified by Eckste in and Arrow and Kurz. See Ramsey pp. 543-
S59; Eckstein. pp. 56-58; and Arrow and Kurz. pp. 59-60. 

9Some economists reject any discounting of future welfare. at
tributing it to "weakness of the imagination" and "defect in our tele
scopic faculty." See Ramsey. p. 291; and A. C. Pignou. The Economics 
of Welfare (London: MacMillan. 1952). p. 25. 
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the information on price elasticities, income elasticities, and budget 

shares contained in the consumption data.10 

International Rate of Interest 

Much of the literature is predicated on the assumption that 

investment funds in developing countries are in short supply. There-

fore, they borrow foreign savings to finance part of their domestic in-

vestment. Borrowing implies that the rate of return from investment 

must be a.t: lea.st equal to the cost of borrowing, which is usually the 

long-term interest rate in the international capital markets. 

The reverse may be true in the case of those developing coun-

tries with surplus domestic savings. They can afford not to invest in 

projects whose rate of return is less than the long-term rate of inter-

est prevailing in the international capital markets to which any country 

has access. 

Thus , i t i s no t i 11 o g i c a 1 to e s t i m a t e the o p p or tun i t y c o s t o f 

investable funds in Iraq by observing the real rate of interest prevail-

ing in those markets. In fact, this will serve the internal needs of 

the country as well as the notion of efficient allocation of resources 

viewed from a global point of view. 

Some Related Adiustment 

The discussion so far has been centered on the determination of 

the risk-free real rate of discount. In this part, some principal 

10 See for example Ragnar Frisch, "A Complete Scheme for 
Computing All Direct and Cross Demand Elasticities in a Model with Many 
Sectors," Econometrica, 27 (April 1959), pp. 177-196; and Ragnar Frisch, 
"Dynamic Utility," Econometrica, 32 (July 1964), pp. 418-424. 
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elements of market imperfection are introduced as examples in order to 

demonstrate that once the discount rate is estimated by whatever means, 

it can be used as a criterion for project selection without need for any 

adjustment. Instead, it is more appropriate, in an environment 1 ike 

that of Iraq, to adjust the project's cash flows for distortion impacts. 

This approach will also eliminate the need to develop multiple rates for 

different sectors or projects, which are often based on subjective 

judgment. 

Inflation 

There are two basic ways to deal with inflation. The first is 

to estimate the future inflation rates and their impacts on the pro-

ject's cash flows so that discounting can be done at nominal rates. The 

general formula of this approach can be expressed as 

where 

n n 
T :E bit(l + A.it) - :E cjt(l + A.jt) 

NPV l i=l i=l (5.29) 

t=O (1 + rt + Art>t 

bit = the expected cash inflow in real term from item i at time 

t. 

Ait = the inflation adjustment rate applicable to i at t. 

cjt =the expected cash outflow in real term of item j at time 

t. 

A.jt = the inflation adjustment rate applicable to j at t. 

rt = the real discount rate at t. 

Art = the inflation adjustment rate applicable to r at t. 
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The other way is to make all the estimations on the basis of a 

constant general level of prices, so that 

n 

NPV = 2 <S.30) 

t=O (1 + r) t 

where r, b, and c are in real terms. 

There is no need to demonstrate the sophistication of the second 

technique. Rates of inflation in our particular case are affected by a 

set of complicated factors, and most of these factors are unpredictable. 

As a result, reasonable estimations of future rates of inflation are 

difficult to make for short-term forecasts and nearly impossible for 

long-term forecasts. Since capital inveGtment decisions extend well 

into the future, it will be also more accurate to make the estimations 

in constant prices. However, special attention should be paid to cer-

tain items which are fixed in monetary terms and whose real values are 

certain to depend on the future rate of inflation, such as loans to the 

private sector. 

Risk and Uncertainty 

It is not difficult to take a clear position regarding the 

controversial issue of dealing with risk in public investment decisions, 

which has been presented in Chapter 4. Due to many factors, risk should 

be considered in our case as a social cost and factored into the evalua-

t ion process. 

The public sector, as noted in Chapter 2, is the dominant one in 

the economy, where it accounted for more than two thirds of total in-

vestment. Thus, risk and return from public projects have substantial 
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effects on the country's national income and therefore, on the income of 

each individual. 

On the other hand. the law of large numbers is not valid in all 

cases. First, it is important to distinguish between two sources of 

risk. One is associated with the project itself and the other with its 

environment. The appeal to the law of large numbers may be justified 

for certain groups of small projects operating in the various sectors of 

the economy where their outcomes are fairly independent. For this 

reason, the second source of risk can be ignored. However, even in this 

case, any reduction in the first source of risk will reduce the failure 

possibilities and therefore, increase the contributions of this class of 

projects to the national income. Meanwhile, some major elements of risk 

have similar impacts on the different sectors of a small developing 

economy. On the other hand, many projects proposed by the development 

plans are not independent, and some of them require a huge commitment of 

funds. In such cases, ignoring uncertainties will plunge the economy 

into terrible fluctuations with serious risk of negative growth. 

The only kind of risk which may appear (viewed from a narrow 

point of view) to be negligible is the risk of bankruptcy and liquida

tion. Yet, the cost of selecting an unsound project is substantial, as 

the government usually is obliged to carryon with it and support its 

inefficient operation for social or political reasons. 

Given the necessities of considering risk in our case, the next 

issue is how to incorporate it in a project's evaluation. First, it is 

understandable that the approach of adjusting the discount rate for that 
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purpose is conceptually questionable because it adjusts the wrong ele-

mente The project cash flows are normally subject to risk. not the 

discount rate. Moreover. this method. which is called the "Risk Ad-

jus ted Discount Rate (RAD)" implies the ability to define a risk price 

or premium for the risk inherent in the project's cash flows so that RAn 

can be derived. To demonstrate. the mathematical notation of RAD is 

n b t - c t 

NPV = 2 (5.31) 

t=O (1 + ra) t 

where ra is the risk adjusted discount rate which. in fact. would be 

approximately the riskless discount rate. rf. plus a risk premium. m. 

that is 

(5.32) 

It should be clear that there is no way to determine the risk price in 

the absence of capital markets. 

Accordingly. there is no alternative other than adjusting the 

projected cash flows. Here. several techniques are suggested by the fi-

nance literature. 

A popular technique is the "Certainty Equivalent (CE)" by which 

risk is eliminated from project comparison so that it can be done on a 

riskless basis. The CE general formulation is 

n 

NPV = 2 (5.33) 

t=O (1 + r) t 

where a is the CE in period t. which when multiplied by the risky flow 

produces an equivalent riskless flow. 

While the CE method is appealing for its simplicity. it has 
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little to recommend it. Most important~ the actual determination of a 

is generally an art~ without any real quantitative basis for calcula-

tion. 

There is no need to go further in order to conclude that the 

appropriate approach to deal with risk here is to utilize all possible 

information about risk prospects to estimate the expected cash flows of 

the project. Several statistical techniques could be used to obtain a 

quantitative description of risks. Meanwhile~ techniques such as sens-

itivity analysis and simulation may be used in assessing the potential 

impact of risk and locating factors that are potentially risk sensitive. 

Others 

Impacts of other imperfections are usually defined in terms of 

differences between the project's cash flows and its social costs and 

benefits. Thus~ the practical way to deal with them is to adjust the 

cash flows for these differences. For this purpose~ the standard form-

ula of the NPV may be modified as follows 

n 

NPV = l (5.34) 

t=O 

where bst and est are the project's social benefit and social costs~ 

respectively. The first term of the equation is the project's cash 

flows. The second term represents the unpriced benefits of the project. 

It can be used~ for example~ to incorporate impacts on the private 

consumption or investment. The third term reflects the differences 

between the social cost and the cash outflows. This term can be used~ 
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for instance l in dealing with the impacts of currency overvaluation or 

import quotas and tariffs. 



CHAPTER 6 

CONCLUSIONS 

This chapter summarizes the main conclusions of this study and 

discusses the directions of further research needed to improve the 

quality of public investment decisions. 

Main Conclusions 

The first conclusion is related to the economy of Iraq as a 

whole. Over the last three decades. the overall performance of the 

economy was contrary to the officially stated objective of balanc0d 

growth. and to the development efforts aiming to create a self-sustained 

economy. Measured by changes in national accounts' statistics. the 

economy experienced substantial growth during that period. However. the 

growth has been unbalanced and closely linked with oil revenues. 

A related conclusion concerns formulation of the investment 

plans. Gross investment is determined ultimately by the size of ex

pected income from oil exports. All the income surplus after satisfying 

the consumption budget is allocated to the investment plan regardless of 

the implementation experience or the marginal productivity of capital. 

Sectoral allocations are done by using the budgeting technique 

where the sectoral priorities are set by ad hoc methods. Despite what

ever merits that these methods may claim. the planned set of sectoral 

priorities is usually offset by two kinds of realities. variations in 

76 
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the level of disbursement among the different sectors and possible cuts 

in total funds allocated to investment. 

The next major conclusion relates to the selection process of 

development projects. It is found that the project's feasibility stud

ies concentrate on the technical aspects. Yet, neither the technical 

nor the economic studies are conducted on a sound basis. Estimates 

depend heavily on the foreign supplier's information. and are made years 

before implementation. The economic evaluation is centered on the out

put size and based on market prices. 

Not unexpectedly, the social 6iscount rate does not play any 

role in the formulation of the investment plan, nor in the selection of 

the development projects. 

The other set of conclusions relates to the estimation of the 

discount rate under conditions in Iraq. First, it is shown that under 

such conditions, the supply of savings is not appropriate for that 

purpose. Neither the individual time preferences nor the social time 

preferences are adequately reflected in its information. Second. the 

alternative of calculating the discount rate by observing the pre-tax 

rates of return on investment will yield misleading results because of 

serions distortions in the different markets. 

Perhaps the most important conclusion of this study is that in

vestment decisions at the macro level should be interdependent with oil 

production decisions. This conclusion is based on the fact that more 

than 98 percent of the investable funds are provided by oil revenues. 

This indicates the need for solvable models of optimal growth that max

imize the social welfare of both current and future generations. 
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Meanwhile. optimal growth calculations would yield the required discount 

rate as a by-product of the maximization process. This is the best way 

to derive this variable when the market rates of interest are considered 

to be inappropriate for that purpose. 

In the absence of such calculations. the best that can be 

achieved is to regard the entire process of project evaluation as taking 

place in a second best context. Here. the study recommends two methods 

to estimate the discount rate for project selection purposes. The first 

is to derive it from the consumption information. The other way is to 

estimate the opportunity cost of investable funds by observing the long

term rate of interest prevailing in international capital markets. 

The last conclusion of the study is related to the appropriate 

way to deal with the various sources of market distortion. It is shown 

that once the discount rate has been estimated. then it can be used as a 

criterion for project selection with no need for any adjustment. In

stead. it would be more accurate and easier. in an environment like that 

of Iraq. to adjust the project's cash flows for the impacts of such 

distortions. This will also eliminate the need to develop multiple 

rates for the different sectors and projects which are often based on ad 

hoc rules. 

Suggestions for Further Research 

The work presented in this study is merely the first step to 

improve the selection process of development projects in an environment 

like that of Iraq. A lot more theoretical as well as empirical work is 

needed for that purpose. Studies in this regard may be conducted in two 
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broad areas, extension of this study and other major problems of devel-

opment projects. 

First, much research may be done to derive the social discount 

rate from optimal growth models with exhaustible resources. Other 

extensions will be to estimate the consumption discount rate from the 

actual consumption data. Further extensions may be to evaluate the 

performance, in terms of risk and return, of different groups of devel-.. 
opment projects against the performance of hypothetical portfolios con-

structed in the international markets over an appropriate period of 

time. 

Second, a lot of work is needed to dea 1 with the maj or source s 

of market distortion. This is based on the realization that, in addi-

tion to the social discount rate, the validity of cost-benefit calcula-

tions is dependent on the accurate estimation of the project's social 

costs and benefits. Given the substantial divergence between the social 

and market prices in our case, then there exists a great risk that 

investment decisions based on the market prices will not contribute to 

the national objectives. Therefore, several studies may be conducted to 

deal with issues like minimum wage legislation, price control, risk and 

uncertainty, currency overvaluation, quotas and tariffs, taxes and sub-

sidies, and external economies or diseconomies. 
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