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ABSTRACT
 

Written for USAID/Sanaa under the auspices of the Agricultural Policy 
Analysis Project, Phase II (APAP II), this report examines farm prices and 
incentives in the Yemen Arab Republic (YAR). The substantial economic 
progress made by the YAR since its founding in 1962 is due in large part to 
foreign grants and worker remittances from abroad. While YAR potential oil 
revenues are significant, the known and anticipated oil reserves are expected 
to last only 15 years at the rate of curreut extraction. The anticipated decline 
in oil revenues, foreign donations and worker remittances will leave agriculture 
as the dominant economic base. The manner in which investsYemen its oil 
and other revenue to increase productivity in the agricultural sector will 
heavily influence its overall economic performance. 

The main constrdints to agricultural development in YAR are limited 
water supplies, fragmented landholdings, inadequate supporting infrastructure, 
and macroeconomic and trade policies inhibiting growth. Two major objectives 
of the report are to explore the effects of agricultural import restrictions on 
the pricing structure and to investigate comparative advzntage in YAR 
agriculture. Nominal and effective protection coefficients indicate that
 
domestic 
prices are well above import parity for all commodities. The overall 
gap is so large in certain cases that the domestic price is 7 to 8 times higher 
than its international price equivalent. While Yemen has comparative
 
advantage in fruits, vegetables and poultry, it is 
 unlikely to have comparative 
advantage in coffee, and has a clear comparative disadvantage in cereals. 

Signs of departure from the successful policy formula are apparent in 
import duties, exchange and price controls, and a growing bureaucracy 
administering these interventions. The report shows that price and trade 
restrictions reduce national income and retard overall economic growth. For 
instance, welfare analysis of import restrictions on fruit and vegetables 
demonstrate that such restrictions reduce real income of consumers more than 
they raise income of producers, and that the new welfare loss markedly retards 
real national income growth. These and other conclusions indicate that 
substantial economic progress would be made by expanding outlays for 
infrastructure and social services while phasing out interventions. 
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Executive Summary 

The substantial economic progress made by the Yemen Arab Republic (YAR) since its founding in 

1962 has been driven in no small part by grants and by worker remittances from abroad. These 

sources f revenue to YAR are tied to petroleum revenues in Saudi Arabia and the Gulf States. 

The decline in grants and remittances promises to be offset by revenues from domestic oil 

produetion. However, known and anticipated YAR oil reserves are expected to last only 15 years at 

the current rate of extraction. 

Given its high ratio of population to natural resources, Yemen faces a formidable challe~ige to 
sustain economic progress after oil reserves are depleted. Agriculture (including qat), which 

accounts for 60 percent of employment and 40 percent of national income, is the major basic 

industry and must perform well if the national economy is to perform well after oil revenues fall. 

Policy and development efforts need to focus especially on agriculture during a 15-year transition 

period positioning the economy for sustained growth in the post-oil era. 

Agriculture faces formidable constraints, however, in becoming the vehicle for growth: 

Limited water supplies. Groundwater use exceeds natural recharge, and reserves are 

declining especially in the Sana's Basin. The Tihama Region is troubled by brackishwater 

from intrusion of seawater into the underground aquifer. Irrigation water is currently being 

used with low efficiency. 

" 	Fragmented landholdings. Fields are often too small and terrain too irregular for efficient 

field operations, including mechanized tillage. 

" 	Inadequate supporting infrastructure (roads, bridges, etc.) and public services (general and 

vocational education, agricultural extension and research, technology transfer, and 

information services). 

" 	Macroeconomic (monetary and fiscal) and trade policies inhibiting agricultural and national 

economic growth. 



The era of domestic oil production buys time and provides capital for the Gcvernment of Yemen to 

make changes in policy to revitalize agriculture. Failure to make these policy changes likely will 

lead to declining national income. 

Yemen's agricultural prices and incentives are distorted and growth inhibited by two principal 

macroeconomic characteristics not inique to YAPR 

" 	So called "Dutch disease" whereby the strong comparative advantage in oil supplies foreign 

exchange to meet demand for such exchange at a high value of the Yemen rial (YR). This 

undermines the ability of Yemen's agricultural products to be price-competitive in 

international markets. 

" 	The so called "internal immiserization process" characteristic of numerous developing 

countries (and some developed countries). Under the process, excess public spending relative 

to receipts leads to excessive external debt and debt service burden, to excessive creation of 

money supply and thereby to inflation, to an overvalued currency inforeign exchange when 

the inflated domestic currency (YR) is pegged to a more stable currency (US $), and to 

shortage and rationing of foreign exchange. 

Under "Dutch disease" the YR exchange rate is high but not overvalued. As compensation for this 

export disincentive and to position a disadvantaged agriculture for post-oil growth, the appropriate 

policy isto use oil export earnings to provide public goods with a high economic payoff and to 

p-ovide import tax relief. Examples of public goods beneficial to agric ilture include: 

* 	Supporting infrastructure, especially feeder roads and irrigation facilities; 

" 	Public services including especially general and technical-vocational education, and
 

agricultural research and extension;
 

" 	In addition, agricultural productivity and growth can be enhanced by phasing out of import 

taxes and other import restraints on highly productive agricultural inputs such as improved 

seeds, fertilizers, and pesticides. 



The internal immiserization process causes inflation, negative real interest rates, overvalued 
currency, and exchange rate controls damaging to agricultural and national economic growth. 
Compensation to agriculture is not feasible; the best solution is to avoid actions that energize the 
immiserization prucess: government deficits, internal and external borrowing for unproductive
 
spending, excessive creation of money supplies, fixed exchange rates, and exchange and price
 

controls. Exchange controls invite mismanagement and cause inefficiency, especially when they
 
restrict such vital imports as fertilizers and pesticides.
 

A moving-peg exchange rate is suggested. whereby the YR exchange rate is adjusted periodically (say 
every 6 months if inflation is high) for the inflation rate in Yemen versus that of currency of a 
weighted average of trading partners. Where inevitable errors are made, it is better to err on the 

side of too low rather than too high a value of the YR. 

The Government of Yemen has been, since the early 1980s, heavily involved in managing the flow of 
gricultural imports. In addition to the ban on the imports of fruits and vegetables that has been in 

effect since 1983, the Ministry of Economy, Supply and Trade has had responsibility for rationing 
the imports of three "strategic" agricultural commodities: wheat, flour and rice. To explore the 
effects of these import restrictions on the pricing structure in the agricultural sector, nominal and 
effective protection coefficients for individual commodities and groups of commodities were
 

estimated.
 

The nominal protection coefficients (NPCs), which measure the divergence between the domestic 
price and its border price equivalent, indicate that domestic prices were well above import parity for 
all commodities. The gap was so large in certain cases that the domestic price was 7 to 8 times its 
international price equivalent. The conclusion that the domestic price structure has offered 
unusually high incentives to producers holds whether the official exchange rate (OER) or the 
9hadow exchange rate (SER) is used to derive the coefficients. Incentives were highest for cereals 

and fruits, and lowest for vegetab!es, coffee and poultry. 

The effective protection coefficients (EPCs), which measure the net effects of domestic economic 
policy in both the input and output markets, were in general higher than the NPCs. The 
differential is due to the fact that a number of distortions exist both in favor of producers (e.g., 
fertilizer and pesticides) and against producers (e.g., fuel), with a net effect reflecting a subsidy on 
the input side. However, the EPCs did not differ significantly from the NPCs, an expected result 
when tradable inputs represent, as in Yemen, a small fraction of production costs. 
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A major objective of the report is to investigate comparative advantage in YAR agriculture. 

Following most studies in this research area, the domestic resource cost (DRC) approach was used 

to determine Yemen's comparative advantage in the production of cereals, fruits, vegetables, coffee 

and poultry. The DRC coefficient can be interpreted as a social cost/benefit ratio that measures the 

rate at which a country is substituting domestic resources to produce one unit of a given commodity 

for each unit of foreign exchange saved by not importing that commodity. The DRC concept is 

essentially an indicator of the efficiency of domestic production relative to the international market. 

It shows whether there are social costs or social benefits in producing the commodity rather than 

importing it. If domestic resource costs are, for instance, higher than foreign exchange saved, then 

it is less costly to import the commodity than to produce it. The DRC coefficients are constructed 

such that a coefficient less (greater) than 1 indicates comparative advantage (disadvantage). 

The overall picture which emerges from the DRC analysis is that Yemen has comparative advantage 

in fruits, vegetables and poultry, is unlikely to have comparative advantage in coffee, and has a clear 

comparative disadvantage in cereals. It is debatable whether the wage rate in the YAR reflects the 

opportunity cost of labor. However, the foregoing conclusion remains valid even when labor is 

valued at 25 percent of market wage. Nor is the classification fundamentally altered when t." 

official rather than the shadow exchange rate is utilized, except for broilers where exchange rate 

policies seem to determine whether comparative advantage exists in that industry. It should, 

nevertheless, be noted that horticultural crops are more solidly on the side of comparative advantage 

when the SER is used and when labor is valued at below actual market wage levels. 

Coefficients for individual fruits and vegetables are not sufficiently different so as to allow confident 

inferences on which of the crops considered has more comparative advantage, except for banana 

production where farming practices that include chemical control display an unambiguous 

comparative disadvantage. 

It is extremely important to stress that the DRC coefficients are highly sensitive to yield increases 

and domestic price levels relative to import parity. Reducing the present disparity between domestic 

and international prices would greatly enhance Yemen's comparative advantage in horticultural 

crops. Yield increases are in large part a function of fertilizer and other modern inputs. The 

substantial benefits from chemical use are illustrated in banana production. It has also been shown 

that fertilizer application can generate unusually high returns in the YAR. This evidence 

strengthens the rationale for liberalizing imports of fertilizer and agricultural chemicals, including 

removal of foreign exchange restrictions. 
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Most of the results in the foodgrain sector indicate comparative disadvantage, suggesting that cereal 
production is the least competitive economic activity. As indicated by the DRC coefficients, 3 to 4 

units of domestic resources are substituted for each unit of foreign exchange saved by not importing 

foodgrains. This finding runs counter to a widespread belief in Yemen that an extensive program 

should be designed to reduce cereal imports so as to contain the massive drain on scarce foreign
 

exchange resources. The high DRC coefficient for foodgrains indicates that, if not generated by
 
further intensification and improved farming practices, a production increase would result in
 

economic inefficiency and reduced national income. 
 The lower DRC coefficients for fruits and
 

vegetables also suggest that, as 
agricultural production expands, efforts should be concentrated to 

encourage that expansion in the horticultural sector. Such an implication should, however, consider 

the fact that fruits and vegetables are heavy users of irrigation water, a most limiting resource in 
Yemeni agriculture. Further research to determine the opportunity cost of irrigation water would 

place social efficiency in the horticultural sector relative to other sectors in a better perspective. 

It is important to note that some of the conclusions suggested by the DRC analysis should be 

tempered by the severe data limitations encountered during the study. Further analysis based on a 

more reliable and more complete set of farm budgets prepared for major modes of production, crop 

rotations and agro-climatic zones wotdd ensure better understanding of Yemen's comparative 

advantage in the agricultural sector. 

This study shows that import restrictions on fruits and vegetables reduce real income of consumers 

more than they raise income of producers, and that such restrictions markedly retard real national 

income. Based on data for 1987, additions to full national income from fruit and vegetable trade 

liberalization are estimated at approximately YR 3 billion, with more than YR 2 billion for fruits 

and less than YR 1 billion for vegetables. National income is reduced by the import restrictions 

because income gains to producers are more than offset by real income losses to consumers whose 

buying power declines with higher prices for fruits and vegetables. 

The loss in full national income per YR transferred to producers through market interventions is 

estimated at YR 1.63 for fruits and YR 1.45 for vegetables. If the Government of Yemen deems that 
transfers to producers are warranted, more efficient transfer mechanisms than trade restrictions are 

available. Such mechani;3ms range from direct payments unrelated to production to public 

investment in irrigation facilities, roads, education and health services. Adjustment to a more open 

market would be least difficult while oil revenues can be used to cushion adjustments of producers. 
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In short, economic progress will be made by expanding government outlays for infrastructure and 

social services that expand national income while phasing out interventions that reduce national 

income. 

As 	such, recommendations in the study include: 

" 	Phase out price controls and public involvement in activities that can be performed by the 

private sector. Markets were found to function well in Yemen. Merchants and traders are 

innovative and competition is keen. Release of the public sector from activities which the 

private sector can perform more efficiently frees public employees and funds to concentrate 

on provision of public goods which the private sector does not provide but are essential for 

an 	efficient private sector and growing economy. 

" 	Concentrate export promotion on crops in which Yemen has a competitive advantage. 

Yemen is now only marginally competitive in international agricultural markets, mainly in 

fruits and vegetables filling seasonal niches in Saudi Arabia and the Gulf States. In the 

post-oil era, however, agricultural commodities of Yemen will enjoy a much stronger 

competiti-ve position as the YR falls in value. 

" 	Encourage consolidation of fragmented holdings through use of fertilizer price, credit cost, 

and property tax incentives or other means. 

" 	Stimulate formation of cooperative community banks and credit unions and of branch 

commercial banking for savings mobilization at positive real interest rates. Savings could, in 

turn, be invested in high payoff activities such as bubble irrigation. We suggest that the 

private market rather than the government determine most credit allocations. 

" 	 Irrigation efficiency incentives. The market alone will not provide proper incentives for 

irrigation efficiency because water prices (costs) do not reflect scarcity value of water -- the 

most limiting agricultural resource. Public involvement to raise irrigation efficiency from 

currently low levels, to develop additional water where appropriate, and to ration available 

supplies should include: 

1. 	 Irrigation technical assistance and education to farmers. 
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2. 	 Prohibitions against excessive drilling where groundwater supplies are being depleted (In 
some instances, this may mean diversion of water from low value farm irrigation to high 

value urban and industrial use.). 

3. 	 Public development of irrigation infrastructure where the economic payoff is favorable but 
where the scale is too large and risk too great for development by private firms. An 

example is spate irrigation. 

4. 	 Impose user charges to covr at least operating and maintenance costs of public irrigation 

projects. 

5. 	 Appropriate incentives for crops to irrigate. With appropriate pricing and absence of 
market intervention, the market will make efficient decisions regarding what crops to 

irrigate and export. 

Yemen is commended for following policies in early years after the revolution that have proven most 
successful for growth in developing countries. Such policies emphasized the public sector providing 
public goods such as infrastructure and social services, reliance on the private sector for other goods 
and services with minimal interventions (e.g., subsidies, price controls, excessive taxes, etc.), an open 
economy in terms of access to world markets, and an atmosphere of national stability where long
term plans and private contracts can be made and carried out. Signs of departure from the 
successful policy formula are apparent in import duties, exchange and price controls, and a growing 
bureaucracy administering these interventions. This report shows that these interventions reduce 
national income. The government of Yemen will need to determine whether it can afford to 
maintain these interventions which detract from high-priority public sector needs in the transition 
period preparing for the post-oil era. Because provision of public goods of the type noted in this 
report is so vital to increase national income, market interventions that reduce national income 
must be scrutinized carefully at a time when many nations are trying vainly to rid themselves of 

such interventions. 
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1.0 	 Introduction 

This 	study, conducted for USAID/Sanaa under Phase II of the Agricultural Policy Analysis Project 

(APAP H), examines the agricultural sector in the Yemen Arab Republic (YAR) to identify the 

country's comparative advantage in agricultural production and assess the effects of government 

policies on producers, consumers and the nation. 

The study team, consisting of three Agricultural Economists, visited Yemen in March 1989. During 

this period, they reviewed existing documents and previous studies, collected data and met with 

various Yemeni officials in Sanaa, Dhamar, Taiz, Zabid and Hodeidah. They also met with 

representatives of internati.0nal organizations, regional development authorities, and development 

projects. Interviews were conducted throughout the period with farmers, commission agents, 

wholesalers, retailers and exporters engaged in the distribution and sale of agricultural commodities 

and inputs. The information obtained in Yemen was analyzed during April-June. An initial 

presentation of the results was made in March to USAID/Sanaa and selected Yemeni officials in 

preparation for the final report. 

The YAR has made substantial economic progress since the Republic was established following the 

revolution in 1962. That progress has been driven by grants and by worker remittances from 

abroad, both of which have been closely tied to petroleum revenues in Saudi Arabia and the Gulf 

States. The decline in these outside sources of income is being offset by oil revenues from 

production in Yemen. Howeer, reserves are projected to be exhausted in about 15 years. To 

maintain living standards after that 15-year transition period, Yemen will need to formulate and 

implement a policy during the transition for long-term sustained economic growth. As the major 

sector of the economy, agriculture must be a key element in that policy. 

Specific objectives of this study tire to: 

1. 	 Examine macroeconomic, trade, and market policies to determine whether they are 

supportive of domestic agricultural and national growth; 

2. 	 Determine YAR's comparative advantage in agricultural commodities; 
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3. 	 Provide wdfare analysis Df government interventions, measuring their impact on the level 

and distribution of income among producers, consumers, the public sector, and the nation 

as a whole; and 

4. 	 List policy options to enhance the contribution of agriculture to a sustainable, growing 

national economy. 

Unfortunately, agriculture is not currently postioned for sustaine national growth. It faces 
formidable constreints which need to be addressed in the transition period. These constraints 

include a high man-land ratio, fragmented Landholdings and fields, declining groundwater supplies 

for irrigation and low water use efficiency, an underdeveloped agricultural researcb and extension 

effort, and macroeconomic and pricing policies that work against agricultural development. Policies 

will need to be changed during the transition program to position agriculture for the productive role 
it must play in a sustainable, growing economy. Constraints and opportunities for supportive trade, 

monetary, fiscal, and pricing policies are emphasized in this report, along with measures of 

comparative advantage identifying which agricultural commodities can compete in world export 

nu.-kets. 
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2.0 Agriculture in Yemen's Economy
 

Major socioeconomic progress in the Yemen Arab Republic is apparent:
 

1. During the 1970s, real gross domestic product (GDP) grew on average nearly 9 percent 

annually. 

2. 	Inflow of remittances from Yemenis working abroad expanded sharply in the 1970s with 

high oil prices and reached a peak of US $1.4 billion in 1977/78. Remittances accounted for 

about half of Yemen's GDP from 1973 to 1980 (Taha, p. 6). 

3. 	 Primary school enrollment rates increased from 9 percent in 1965 to over two-thirds in 

1988. 

4. 	The number of primary health care units increased from none in 1962 to 399 in 1986 

(Wolters, p. B.4.27). Life expectancy increased to 45 years. 

Signs of Economic Difficulties in the l980s
 

The impressive socioeconomic progress noted above rested heavily on an external economic base.
 

The following data show Gross Domestic Product (income of Yemen generated within the country)
 

and Gross National Product (income of Yemen from inside and outside the country) (Wolters, p. 15):
 

Income 	 1982 1983 1984 1985 1986 1987 

(Prelim.) 

(YR billion) 

GDP 19.9 21.9 24.8 31.0 38.4 43.4 

GNP 26.7 27.9 30.9 37.3 45.6 50.3 

Net income from 
rest of world 6.8 6.0 6.1 6.3 7.2 6.9 

Percent of GNP 25.5 21.5 19.7 16.9 15.8 13.7 
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The above data indicate that: 

1. Net income from the rest of the world dropped in the mid-1980s but was nearly the same 

nominal value in 1987 as in 1982. Adjusted for 54 percent inflation, real income from 

external sources was 18 percent less in 1987 than in 1982.1 

2. 	Net income from the rest of the world fell from 26 percent of GMP in 1982 to 14 percent of 

GNP in 1987. 

Net income from outside Yemen was primarily grants and remittances. Grants fell from 10'percent 
of GNP in 1982 (YR 2.0 billion) to 3 percent of GNP in 1987 (YR 1.5 billion). Remittances (mainly 

from workers abroad) fell from 16 percent of GNP in 1982 to 11 percent of GNP in 1987 
(preliminary). The declining real external income reduced real GNP annual growth to 2.4 percent 

in the decade preceding 1987. Per capita real income was lower in 1987 than in 1977 (Central 

Planning Office, p. 419). 

For several reasons, income from grants and remittances is expected to decline in real terms in the 

future: 

1. Revenue of Saudi Arabia and Gulf States from petroleum and petroleum products is 

expected to be down from the 1980s. 

2. 	Saudi Arabia's and Gulf States' infrastructure (roads, ports, buildings, etc.) development, 

requiring large numbers of relatively unskilled foreign workers, has matured. Fewer foreign 
worker-, will be required and those retained will have high levels of education and of skills 

or willingness to work for low wages. Competition for the reduced numbers of jobs will be 

keen. 

3. Foreign grants are likely to decline because Yemen has made considerable socioeconomic 

progress, because Saudi Arabia and the Gulf States have les3 oil revenue than in the 1970s, 

and because the South Arabian Peninsula is politically more stable than formerly. 

'Inflation measured by retail prices averaged for five major cities in Yemen. 
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Industrial Structure 

Yemen remains an agricultural country with some 60 percent of workers employed in that industry. 
GNP (at factor cost, 1981 constant prices) by basic sectors is as follows (Central Planning 
Organization): 

Industry 1982 1983 1984 1985 1986 1987 

(Prelim.) 

(YT 1981 millions) 

Agriculture, 
forestry,
and fishing 
(%of total) 

3,854 
(24.9) 

3,418 
(21.8) 

3,414 
(21.1) 

3,704 
(21.7) 

4,126 
(22.3) 

4,221 
(21.1) 

Mining and 
Quarrying 
(% of total) 

163 
(1.1) 

178 
(1.1) 

187 
(1.2) 

172 
(1.0) 

424 
(2.3) 

556 
(2.8) 

Manufacturing 
(% of total) 

1,627 
(10.5) 

2,005 
(12.8) 

2,153 
(13.3) 

2,404 
(14.1) 

2,662 
(14.4) 

2,875 
(14.4) 

Other 
(%of total) 

9,818 
(63.5) 

10,089 
(64.3) 

10,454 
(64.4) 

10,751 
(63.1) 

11,269 
(61.0) 

12,358 
(61.7) 

GDP at Factor 
Cost 
(%) 

15,462 
(100.0) 

15,690 
(100.0) 

16,208 
(100.0) 

17,031 
(100.0) 

18,481 
(100.0) 

20,010 
(100.0) 

1. The share of agriculture (including forestry and fishing) fell from one-fourth of GDP to one
fifth of GDP from 1982 to 1987. Including qat, the share of agriculture was approximately 
40 percent in 1987 (World Bank, May 1986, p. 3). Population increased nearly 3 percent 
per year while agricultural output (less qat) increased 1.8 percent per year. With qat 
included, agricultural output growth averaged a more impressive 5 percent per year. 

2. Revenue will expand sharply as oil output and revenue expand. Oil and gas were discovered 
in commercial quantities in 1984 and a pipeline from oil fields to the Red Sea was 
completed in December 1987. Output is expected to rise to nearly 200,000 barrels per day 
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from proven reserves of nearly 500 million barrels and anticipated reserves of 1 billion 
barrels. Thus current forecasts call for reserves to last only 15 years. If Yemen's share of 
gross oil revenue averages 70 percent, annual oil revenue would be US $1.24 billion at $17 
per barrel from which Yemen would earn $870 million. 

3. 	In contrast, private remittances fell from US $1.2 billion in 1982 to US $670 million in 1986 
(Yandle et aL, p. 30). Budgetary transfer support from neighboring countries fell from US 
$0.5 billion in 1982 to US $0.16 billion in 1987. Thus the gain of US $870 million in oil 
revenues is offset by the US $870 million loss from worker remittances and government 

donor grants. 

In short: 

1. Oil will not be a major new source of economic growth; it mostly will compensate for past 
losses of other income from abroad. 

2. 	 Oil revenue goes mostly to the public sector whereas worker remittances go mostly to the 
private sector. The shifting sources of national income will influence the public-private 
sector mix, the way income is spent, and the rate of economic growth. 

3. 	 Oil production is expected to have a relatively short life; even a doubling of reserves would 
maintain oil revenues for only one generation at rates of extraction listed above. 

4. 	 How Yemen chooses to divide its oil revenues between investment and consumption will 
have a major impact on future generations as well as the present generation. 

5. 	The decline of oil revenues, foreign donations, and worker remittances will leave agriculture 
as the dominant economic base. How Yemen invests its oil and other revenue to make 
agriculture productive will heavily influence the income and quality of life enjoyed by the 

people of Yemen after the year 2000. 

6. Without emerging oil revenues, Yemen now would be experiencing economic adjustments to 
a lower standard of living. Without an early start on wise use of resources, Yemen's 
economy will not be sustainable after oil reserves are exhausted. Oil revenues buy time 
and, if used properly in a well-planned transition program, can make much more tolerable 
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the economic quality of life in a Yemen without oiL Much of the remainder of this report 

focuses on economic policy problems and opportunities for the transition 

pvrogram. Because of the long gestation period for sound economic policies to bring results, 

a sense of urgency is warranted. The focus is on agriculture but we recognize that 
agricultural development alone will be inadequate for sustained growth. Public investments 

in vocational-technical training of workers for other industries, in tourism, and other areas 

also can have high economic payoff. 



3.0 Monetary-Fiscal e ) and Trade Policies 

Sound macroeconomic policies aid agriculture by:
 

a maintaining economic growth and attendant demand for food,
 

a providing employment for workers freed from agriculture, 

a 	 avoiding inflation which distorts interest rates and tends to raise prices paid by 

producers for inputs more than it raises prices received by farmers for produce, 

a 	 avoiding overvalued currency in foreign exchange which encourages farm commodity 

imports competition with domestic production while making domestic products 

uncompetitive in world markets, and 

restraining overall government spending and thereby holding down taxes on agricultural 

input imports and commodity exports. Such taxes retard agricultural and national 

income growth. 

Considerable evidence indicates that the exchange value of the rial is excessive (overvalued) because of 

the "internal economic immiserization process" and is high because of 'Dutch disease". 

8
 



Dutch Disase 

The term "Dutch disease" refers to economic problems faced by traditional basic sectors of an economy 

finding a major new source of exports such as oil that supplies its demand for foreign exchange.1 This 

raises the value of its currency, reducing exports and. employment in traditional sectors such as 

agriculture. The economy is able t o import more food from abroad and to export less of its own farm 

commodities because it has foreign exchange available from oil. That situation has characterized Yemen 

for many years, first raising the value of the rial with grants and worker remittances and later with 

oil exports. Although under Dutch disea'e the rial value is high but not necessarily overvalued, the 

result nonetheless is to encourage imports of agricultural commodities and discourage exports. 

Work opportunities abroad have decreased labor for agriculture and raised the reservation wage at 

which workers are willing to be hired for farm labor. Still, substantial underemployed labor remains 

in agriculture -- 43 percent according to one estimate (World Bank, May 1986, p. 9). Partly as a result 

of the high reservation wage, much marginal farmland has been abandoned. 

Internal Economic Immiserization Process 

Development analysts (see Kidd et aL; Tweeten) have observed an "internal economic immiserization 

process." That is, in many countries macroeconomic policies detrimental to pricing and incentives in 

agriculture follow a pattern of (1) public spending in excess of revenues, (2) borrowing at home and 

abroad until debt service becomes burdensome -- requiring a large portion of export receipts, (3) 

creation of money to service public expenditures by borrowing from the Central Bank in excess of real 

output growth when revenue and debt are exhausted, (4) inflation as money supply increases faster 

'Whether domestic oil productioa expands oil exports or reduces oil imports, the result for foreign 
exchange is the same. 
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than real output, (5) an overvalued currency in international exchange as the nominal fixed foreign 

exchange rate is not adjusted proportional to domestic inflation, and (6) rationing of foreign exchange. 

The above practices including overvalued currency and shortage of foreign exchange retard agriculture 

because critical production input imports are either unavailable or untimely. Similar shortages in other 

production sectors slow economic growth. 

The conclusion of analysis in Annex 1 is that the rial was overvalued at least 16 percen in March 1989. 

Without proper policies, Dutch disease and the working of the internal economic immiserization process 

described above will cause continuing setbacks and stagnation of the agricultural economy. Instead the 

transition period should be used to prepare the agricultural economy for the central role it must play 

as an efficient, dynamic contributor to a sustainable economy after the transition period. 

Implications for Agriculture of a Highxihange Rate 

An overvalued currency is a tax on industries such as agriculture competing for exports or with imports 

and a subsidy to consumers -- especially higher-income urban consumers depending most on imports. 

A high value of the currency in international exchange means that it is difficult to export and attractive 

to import.2 

The "subsidy" on agricultural input imports does not benefit farmers, however. An overvalued currency 

causing a shortage of foreign exchange also caused shortages of critical agricultural inputs. Importers 

reported experiencing delays in attaining clearance to import. Shortages of fertilizer and pesticides 

retards agricultural output and Yemen's economy. The low price of farm input imports potentially 

2For example, if the exchange rate were YR 11.30 instead of YR 9.75 to the U.S. dollar, importers
would have to pay more (YR 11.30 instead of YR 9.75) to obtain $1 of imports from the U.S. And 
exporters selling US $1 of Yemen's goods and services in world markets would be able to buy YR 
11.30 rather than only YR 9.75 of goods and services in Yemen -- an incentive to export. 
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made possible by an overvalued currency does not benefit producers also because importers and input 

dealers charge a high price to ration limited supplies to farmers. 

Even if the YR were devalued to say YR 11.30 instead of the current YR 9.75 per US $, the value of 

the YR is likely to remain unusually high for a decade or more. The reason is because the comparative 

advantage of Yemen will be in oil and worker remittances. After transitory oil revenues decline, the 

value of the rial will be much lower than currently. Every country has a comparative advantage in 

some commodities; Yemen is no exception. The comparative advantage is in oil and worker remittances 

now, but comparative advantage will shift to selected agricultural commodities as the exchange rate falls 

when oil reserves are depleted. 

Suggested Macroeconomic Policy Reforms 

Yemen needs to devalue its currency at least 16 percent. A major devaluation risks civil 

unrest. A series of smaller adjustments is preferred. 

In the future, it is better for YAR to err on the side of an undervaluedrather than an 

overvalued currency so to viability of industries such asas maintaix agriculture on 

which it must rely in the long run. 

For long-term economic vitality, Yemen needs to use its transitory oil revenues not for 

coL-umption but for investment in the highest payoff human, technological, and material 

capital. As noted, many of the highest payoff activities are in agriculture. 

Following a sound fiscal-monetary policy will help the agricultu-al economy. A basic 

source of the overvalued exchange rate is excess government spending relative to 

revenues which activates the internal economic immiserization process. If government 
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spending is aligned with receipts, pressures for excessive money supply, inflation, -nd 

overvalued currency will be relieved. Because an overvalued currency is an implicit 

subsidy on imports and a tax on exports, it could be argued that the actual explicit tax 

on imports merely offsets the overvalued currency. Following that same line of 

reasoning, an explicit subsidy to agricultural exports would be appropriate to offset the 

implicit tax of an overvalued currency. The appropriate policy, however, is aeither to 

tv.' imports nor subsidize agricultural exports to correct for an overvalued currency but 

rather to pursue sound macroeconomic policies. 

To create pricing incentives for agriculture by avoiding an overvaued currency, it would 

be well for Yemen to adjust the value of its currency semi-annually for purchasing 

power parity (PPP). If inflation is 10 percent more in Yemen than in countries with 

which it trades in a given period, the YR is devalued 10 percent in nominal terms. This 

keeps its value constant in real terms. If inflation in Yemen subsides, adjustments can 

be less frequent. The US $ is not necessarily the appropriate currency for setting the 

moving currency peg. More useful would be the SDR of the International Monetary 

Fund which represents the price level of a more comprehensive set of trading nations. 

Even better would be a specially designed price index weighted by Yemen's trade with 

other countries. The rate of inflation in this index relative to that in Yemen would be 

used systematically and periodically to adjust the YR exchange rate. Such policy risks 

some capital flight to other currencies in anticipation of devaluation but a series of small 

devaluations causes fewer problems overall than a very large devaluation. If even the 

official "moving peg' exchange rate is found to differ markedly from the parallel market 

rate, further exchange rate adjustment may be required. 
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Import taxes and exchange controls on fertilizers and other agricultural inputs reduce 

agricultural output, income, and GDP. It is suggested that oil revenues replace input 

taxes. Sound fiscal-monetary policy and devaluation will eliminate the need for exchange 

controls. 

Government expenditures need to be for essential public services rather than for 

bureaucracies to administer price controls or other interventions in markets. Many 

public employees in price monitoring and banking activities could be released to more 

productive employment in the private sector (Stimson and Shoraka (p. vi) estimated that 

Yemen Bank for Reconstruction and Development was overstaffed by 25-30 percent.). 

Yemen is an old country but has been fortunate to have a relatively new government 

that has not developed excessive bureaucracy and administrative rigidities which other 

countries around the world are now mightily, though often vainly, struggling to shed. 

It would be most unfortunate if Yemen fails to profit from the mistakes made by other 

countries whick they now find it politically very difficult to undo. Funds freed from 

price monitoring and other market intervention activities would have a higher payoff 

in (say) agricultural research and extension to improve farming methods, in tourism 

promotion to bring in more foreign currency, or a host of other employments. 

Other policies to overcome disadvantages to agriculture from 'Dutch disease" and high-valued currency 

in general include investments out of oil revenues in infrastructure for agriculture. Main roads have 

been much improved but secondary roads are inadequate, raising marketing costs and inhibiting 

movement from subsistence to commercial agricultural production. Sorghum and millet account for the 

major crop acreage and cereal production but have received little research emphasis. New varieties 

increasing yields could add substantially to the well-being of Yemen's farm families. 
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Qat also has received little research emphasis. Qat production entails difficult social and political 

questions only the people of Yemen can answer. However, it may be argued that if qat is to continue 

to be legal and account for over half of real value uf agricultural output, then varieties and practices 

need to be improved through research. If qat can be produced more efficiently, land and water 

resources could be freed from qat to produce crops for export or domestic consumption. 

Other sections of this report, showing that returns to agricultural land and labor resources are very 

low or negative for agricultural exports valued at border prices, suggest lack of comparative advantage 

in many agricultural products. Small market niches, mostly in Saudi Arabia and the Gulf States, are 

outlets, and then only with narrow profit margins. This situation is likely to persist in the transition 

period but will be minimized by avoiding an overvalued rial. When oil revenues are depleted, demand 

for foreign exchange will remain strong and will be large relative to supply reduced by less oil eernings. 

Consequently, the exchange value of the rial will fall to a level giving comparative advantage in 

commodities to the point where foreign exchange supply equals exchange demand -- if markets are 

allowed to operate. That comparative advantage (profit margin) will be strongest in commodities with 

favorable domestic resource cost coefficients. 
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4.0 Import and Price Regulations 

The Central Bank of Yemen has provided foreign exchange to all holders of valid import licenses since 

1986. Money changers are tolerated but not officially permitted. Even though there is an active 

informal market for foreign currency, traders are permitted to use their own foreign exchange only if 

obtained through exports and only to import goods for which they have an import licence. Since 

January 1988, exporters have Lco= permitted to utilize all their foreign exchange obtained through 

exports, compared with 50 percent previously. 

Even through import licenses were required before 1983, they were freely issued, as they were used 

only for statistical purposes. In 1983, a ban on imports of fruits and vegetables was imposed, most 

foodgrain imports were either prohibited or strictly regulated, and other restrictions were established 

to protect local industry. The Ministry of Economy, Supply and Trade has also since had responsibility 

for planning of "strategic" commodity imports including wheat, flour, rice and sugar. Sixty percent of 

total imports have been assigned to 4 government companies and 40 percent to the private sector, with 

the winning private bidder getting 10 percent and the remainiag 30 percent distributed among some 

25-30 other traders according to their competitiveness relative to the winning bidder. 

In addition to the applicable customs duty, imports are subject to a defense tax of 5 percent, a statistical 

tax of 2 percent and a 1 percent earthquake tax, the proceeds of which are used by the Supreme 

Council for Reconstruction and Rehabilitation for reconstruction related to earthquake damage. 

Customs duties for agricultural and related commodities are as follows: 
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Item Customs duty
 
(percent of import value)
 

wheat 5
 
wheat flour 5
 
other flour 10
 
barley 10
 
coffee 100
 
pullets 10
 
feed 10
 
seeds 	 5
 
fertilizer (in bags) 5
 
fertiliier (liquid and in cans) 10
 
other agricultural chemicals 10
 
farm machinery 5
 
fuel
 

diesel 10
 
other 30
 

Sources: 1. 	 Ministry of Finance, Customs Department, Customs Duty, special publication no. 46,
 
April-June 1987 (in Arabic)
 

2. Interview with Customs Department officials 
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5.0 'e Input Market: Constraints and Policy Reforms 

This section addresses irrigation, fertilizer, and land resource problems and policies. Issues of savings 
mobilization, credit, and agricultural labor are dealt with briefly. 

5.1 hrgaton 

Yemen's tillable land in its geographic base of 20 million hectares is utilized as follows: 

Million Hectares 

Cultivated 1.35
Rainfed 1.10 
Irrigated 0.25 
Cultivable 	if
 

irrigation Available 3.45
 

Tillable 4.80 

Of the 250,000 hectares irrigated, 130,000 hectares by spate (surface water) and 120,000 are byare 

groundwater. 
 Value added in agriculture indicates a large contribution of pump irrigation (World Bank, 
May 1986, p. 6): 

Percent 

Pump Irrigation 48
 
Spate 
 7
 
High Rainfall Rainfed 37
 
Other 
 8 

Total 100 

Up to half of all cultivated land is terraced, leveled, surrounded by bounds or in other ways designed 
to capture and retain rainfall. Most irrigation is by the private sector and is largely unplanned and 
unregulated by government. (Legislation regulating spacing of boreholes is largely ignored.) The 
individual farmer has incentives to use irrigation water to the point where his incremental costs equal 
incremental private benefits. Such system does nota 	 recognize the public need to ration a limited 
supply of water for future generations or to allocate water to those producers and uses offering highest 
returns. 
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An estimated 20,000 tubewells have been installed since 1982. Most irrigation in Yemen is from 

groundwater which is common property. Given fixed costs for systems, irrigators pay only pumping 

cost for additional water -- a cost usually falling well short of the scarcity cost of water. Each producer 

has an incentive to pump groundwater before other producers deplete the pool. Thus what is optimal 

for e- producer does not ration water properly for society (see USAID, p. 3). One estimate places 

groundwater depletion in the Sana'a basin at 1-2 meters annually. Agriculture as the main user of 

groundwater faces major challenges in bringing utilization into line with needs for long-term 

sustainability in a land of very scarce water supplies. 

While the market provides appropriate pricing decisions in most agricultural markets, it fails when used 

alone to allocate water, Yemen's most limiting resource and one in which proper allocation is of utmost 

importance. Expert teams have studied the issue in depth and we do not attempt to duplicate their 

work. However, several observations of importance are listed here. 

1. The economy ofYemen would benefit by shifting some public administration from controlling 

prices of commodities which are capable of being efficiently regulated by markets to proper 

pricing of irrigation water where public interventions are needed. Although regulations limit 

tubewell placing in some areas, regulations are not enforced and decisionr are left to 

individuals. Limiting tubewell numbers has the advantage of reducing incentives for 

irrigating marginal land and crops and avoiding, the boom-bust tendency for large 

infrastructure investments in roads, buildings, and the like only to realize early obsolescence 

as the groundwater base is depleted. Social disruption is likely to be less by pumping 

groundwater at a modest rate for 100 years than to pump at 10 times the rate to exhaust 

the economic life of an aquifer in 10 years. 

2. 	 The Sana'a basin water table is being depleted at a rate of 1-2 meters per year. The 

principal use of groundwater is farm irrigation but the value of water for urban uses is 

several times that for agricultural use. Perhaps no more wells for farm irrigation should be 

drilled in the Sana'a basin. If further steps are warranted, farmers who irrigate should be 

compensated for releasing or conserving water for urban uses. Agricultural throughout 

Yemen will need to depend more on surface water irrigation in the long run. 

3. 	 Current irrigation application efficiency is 25-35 percent whereas 70-90 percent is feasible 

with proper technology and incentives. Technical assistance and education can close some 
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of the gap but creating proper use incentives is difficult for lack of institutional framework 

and cultural climate for imposing user charges. 

4. 	 Irrigation incentives and commodity price incentives interact. For example, the ban on fruit 

and vegetable imports may unduly encourage irrigation of higher-water-using crops when a 

better functioning market would encourage irrigation of lower-water-using crops to conserve 

water for future years. 

5. 	 Controlled source irrigation offers one of the most promising options to improve irrigation 

efficiency. Galvanized or PVC pipe can bring water to fragmented parcels with no water loss 

and can target water efficiently to fruit trees or other uses. The pipe system can be used 

for 	sprinkler, trickle, or bubble irrigation. 

6. 	 Economic feasibility should be determined before new dams and other public irrigation 

infrastructure are built. Economic feasibility of large dams on wadis for spate irrigation and 

of many small retention dams is in doubt. Personnel trained to determine economic benefits 

relative to costs can also identify noneconomic factors that can also help government decision 

makers decide whether to install dams or other public infrastructure. Planning needs to go 

beyond determining whether a structure is feasible from a technical and engineering 

standpoint. Provision for recovery of at least operation and maintenance costs needs to be 

established before construction. 

7. 	 The government can provide technical assistance and organizational help to cooperative 

irrigation groups of producers. These producers can organize to allocate irrigation water to 

serve the best interests of the group. 

5.2 Fertilizer 

Commercial fertilizers offer substantial opportunity to increase agricultural productivity. Table 5.1 

lustrates not only that fertilizer applications on wheat and alfalfa can generate benefits (real output) 

up to 43 times the cost but also that interventions restricting fertilizer imports can sharply reduce 

agricultural output. Fertilizer -'eturns are even greater in fruits and vegetables. 
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Table 5.1- Summary of Selected Response Trials at Dhama Agricultural Improvement Center, 
1978-82.
 

Level of N 
(kg/ a) 

Response of Irrigated 'Ahmar' 
Wheat to Nitrogen: 

0 
30 
60 
90 

120 

Response of Irrigated 'Red River' 
Wheat to Nitrogen: 

0 
50 

100 
150 

Response of Irrigated'Red River' 
Wheat to Phosphate: 

0 
20 
40 
60 
80 

Respouse of Irrigated Alfalfa to 
Phosphate: 

0 
50 

100 
150 
200 

Grain Yield 
(kg ha) 

(kg/ha) 

513 
994 

1,062 
1,281 
1,467 

1,902 
3,213 
3,725 
3,980 

4,725 
5,092 
5,624 
5,809 
5,902 

Total Green 
Matter 
(kg/ha) 

78.8 
124.0 
160.1 
174.6 
186.9 

Marginal Benefit-
Product Cost Ratio 

(1982 prices) 

16.0 12.1 
2.3 1.7 
7.3 5.5 
6.2 4.7 

26.2 19.8 
10.2 7.7 
5.1 3.9 

18.4 12.2 
26.6 17.6 
9.3 6.1 
4.7 3.1 

.90 43.3 
.72 34.6 
.29 13.9 
.25 11.8 
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Experience offers important lessons for improving fertilizer markets and utilization. Farmers have 

used good judgment on the whole in use of fertilizer -- given incentives. Operators of small farms are 

as 	responsive to fertilizer use as are operators of large commercial farms - in fact statistical results 
indicate smaller farms apply higher rates of fertilizer than do larger farms, other things equal (Fitch 

and Halvorson, p. 3). The Fitch-Halvorson study (p. 3) concluded that long-term fertilizer requirement 

would be almost 10 times the level used in 1982-83 and more than 20 times the 1987 level of use." 

Growth to appropriate fertilizer levels will require research to determine optimal fertilizer use, 

consistently available supplies at world prices, increased availability of improved seeds, improved 

allocation of irrigation water, a stronger extension education program, and access to credit. 

In the past many of these conditions have not been met. Private companies supplied fertilizer from 

1970 to 1976 but the Cooperative and Agricultural Credit Bank began distribution in 1976 subsidized 

by foreign donations. The result was to drive some private suppliers out of fertilizer sales. The 

Cooperative and Agricultural Credit Bank discontinued sales after 1983 for various reasons, presumably 

including a reduced supply of donations from abroad, inefficiency in distribution, and losses from a poor 
record of collection (Fitch and Halvorson, p. 7). The private sector was again poised to provide 

commercial fertilizers but could not because the government instituted strict import licensing and 
exchange controls. Private fertilizer imports were almost terminated due to import restrictions in 1984

86. Rather modest donations from Japan and Saudi Arabia then became the only official source of 
supplies with the Ministry of Agriculture and Fisheries (MAF) the distributor. Although the MAF 
distributed mixed fertilizers at YR 150 to 175 per bag, produ.:. rs reported paying nearly double this 

amount (Fitch and Halvorson, p. 7). The MAF regularly gave approval to private suppliers to import 

fertilizers but foreign exchange shortages prompted the Ministry of Economy, Trade, and Supply and 
the Central Bank to control licensing and the granting of foreign exchange for purchases. Import 

limitations reduced annual fertilizer use from 27,400 tons in 1981-83 to 8,800 tons in 1984-87. 

In short, the economic immiserization process was apparent with the shortage of foreign exchange 

prompting restrictions on a highly productive import. Shortages created excessive profit for middlemen 

and price disincentives for use by farmers. The situation has improved since 1987 but the underlying 

problems of shortage of foreign exchange and government intervention remain. Several suggestions are 

offered: 

1. 	Leave distribution of fertilizers to the private sector, encouraging competition among firms 

to the extent possible. 
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2. 	 Remove restrictions on fertilizer imports including foreign exchange controls and duties. 

3. 	 Sell foreign donations of fertilizers at full market prices to private suppliers to avoid unfair 
competition. Use the proceeds to fund agricultural research, extension, and infrastructure. 

However, selective use of donated fertilizer by the Agricultural Research Authority (ARA) 

and demonstration projects is justified. 

4. 	 The Ministry of Agriculture and Fisheries or other government agency needs to monitor 
fertilizer imports. Knowledge of the volume of imports provides all parties with important 

information needed to balance fertilizer supply with demand in orderly markets. 

5.3 Savings Mobilization 

Savings (foregone consumption) invested in high-payoff human, material, and technological capital 
generates a future flow of income -- the essence of economic growth. Agricultural producers near 
subsistence levels can postpone consumption only at great sacrifice to save and invest for the future. 

Yet Yemen sorely needs savings for economic growth. 

In January 1988 the Central Bank lending rate to commercial banks was 14 percent and the commercial 
bank lending rate was 15 percent (Wolters, p. 2.9). At the same time, depending on the term structure, 
the deposit payment rate ranged from 4.5 to 7.5 percent at the Central Bank and from 8.5 to 13 percent 

at commercial banks. 

The implications for potential savers is clear: with inflation at 16 percent and interest on deposits 
typically about 10 perce-nt, the real rate of interest was a negative 6 percent. That means that banks 
were being paid by saver to use savers' money. The saver had less buying power after receiving back 
the principal and interest than when he made the deposit. Because most savers demand compensation 

to defer consumption, negative real interest rates reduce savings and economic growth. 

Several approaches are suggested to improve savings mobilization and the credit structure: 

Allow interest rates to rise gradually to market clearing levels which are expected to equal 
the inflation rate plus a real interest rate of up to 10 percent. If demand for credit will not 

support this interest rate, of course, the market rate needs to adjust accordingly. 
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" 	 Macroeconomic policy reforms discussed earlier should be implemented to reduce the inflation 

rate. With a low inflation rate, the current interest rates quoted above will be positive and 

provide savings incentives. 

" 	 New institutions need to be explored to mobilize savings and provide credit. These include 
cooperative credit unions, postal savings, and community banks supervised by the Central 

Bank but operated cooperatively. The latter banks would be allowed to accept deposits and 

make loans. They require public supervision but not public subsidy except for start-up. The 

above changes will help to avoid price distortions such as overvalued farmland which arises 

because inadequate alternatives exist for savings. 

5.4 Land Tenure and Fragmentation of Holdings 

According to Taha (p. 26), 23 percent of the cultivated farmland is share-cropped or rented on other 
terms. The World Bank (,May 1986, p. 7) lists only 10-15 percent of cropland as share cropped, the 

remainder being owner-occupied. Although some holdings are large especially in the Tihama, problems 
of tenancy and concentration in Yemen are overshadowed by problems of fragmentation of holdings. 

Efficiency of agricultural production is markedly constrained by dominance of small landholdings and 
parcelization of holdings into separate, often widely separated, individual fields. Nearly 90 percent of 

holdings are smaller than 5 hectares and nearly 60 percent are smaller than 1 hectare (Taha, p. 24). 
At the national level, the average holding has 4.6 parcels. Fragmentation measured by size of holdings 
and parcelization resulting in small farming units is most severe in the Ibb, Mahweet, Taiz, and 
Dhamar governorates and least severe in the Hodeidah governorate (Taha, p. 25). 

Several factors explain fragmented landholding in Yemen: 

1. 	 Inheritance law dividing parcels among heirs. 

2. 	 High birth rates, large families. and high population relative to arable farmland. 

3. 	 Terracing of hillsides resulting in fragmented fields. 
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4. 	 Variation within micro-climates of rainfall, water flow in wadis, exposure to frost, and of 

land quality making diversification of crops among parcels a risk-reducing strategy. 

Fragmentation well exceeds risk-aversion advantages, however, and reduces efficiency by foreclosing 

benefits of mechanization and by losing productive time going from one parcel to another. Irrigation 

water use efficiency is reduced because numerous landowners receiving water from the same source 

cannot coordinate allocation to commodities and parcels with highest returns at the margin. 

Fragmentation of farmland is one of the most severe and intractable problems in Yemen. Most of the 

solutions confront difficult political obstacles. We note several options but Yemen officials will have to 

decide whether they are socially desirable and politically feasible. 

1. 	 Strengthen family planning programs to reduce birth rates and pressures on the land. The 

impact would be felt mainly in the long run. 

2. 	 Change inheritance laws. 

3. 	 Use property taxes with tax rates graduated to higher levels for very small and very large 

farms as measured by value. (Land area is a poor measure of real farm size because quality 

of land varies markedly.) The median or "optimal" size farm in each governorate could be 

taxed at the lowest rate per unit of value. 

4. 	 Provide special inducements to farmers who trade parcels to consolidate holdings. Such 

inducements could include greater access to credit, improved seeds, or other benefits. 
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5.5 Food Security versus Self-Sufficiency 

Self-sufficiency in food production is sought by many countries including Yemen. The costs of such 

a 	policy can be high for several reasons: 

1. 	 As shown by the welfare analysis of fruit and vegetable production, consumers lose more 

than producers gain in monetary benefits from self-sufficiency, hence national income is 

reduced. 

2. 	 Efforts for import substitution can so weaken an economy that when domestic crops fail 
due to weather or pestilence, foreign exchange is unavailable to purchase supplies in foreign 

markets. 

3. 	 Domestic crop failure is more probable than lack of access to food supplies in world markets. 

Potential foreign imports are the lowest-cost national reserve stock. (Of course, individual 

farmers traditionally have and will hold reserves under almost any policy.) The lowest cost 

and most secure food security is not self-sufficiency but rather a strong economy providing 

options to purchase food in world markets if local crops fail. 

4. 	 Long-term reserve production capacity and food security can be compromised by short-term 
emphasis on self-sufficiency. For example, rapid groundwater depletion from self-sufficiency 

in fruit can reduce chances for supplying Yemen's food needs in future years. 

5. 	 Even relatively wealthy countries such as Singapore, Japan, and the Netherlands rely heavily 

on external food sources. A useful strategy is to allow market price signals to provide 

incentives regulating self-sufficiency. The best strategy may be to export (say) cotton and 

tobacco and import some bananas. 

5.6 Role of the Private Sector Resource Allocation as an Economic Growth Strategy 

To promote economic efficiency and growth the most successful economies worldwide have been mixed. 
That is, the government supplies public goods while other goods are provided by the private sector 
relying on market signals in an economy open to world trade to promote economic efficiency and 

growth. Government activities are 	confined to providing public goods such as roads, irrigation 
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infrastructure, schooling, agricultural research and extension; a supportive macroeconomic environment; 

and a secure and orderly but competitive economic environment where long-term contracts and 

investments can be made and carried out. 

Yemen's most abundant resource is an energetic and innovative people. We talked to numerous private 

traders who are entrepreneurs diligently seeking means to increase sales in a highly competitive market. 

They are a great resource, poised to expand exports if opportunities exist (and they actively seek them 

out) and if public policy is supportive. They also reduce their operations in the face of losses. Public 

enterprises frequently lack that dynamic flexibility and low overhead, hence are less efficient. The 

private sector is highly competitive and will perform well if the public sector provides a facilitative 

atmosphere and avoids price supports and controis, import and export restrictions, and other 

interference with market forces. Of course, the private sector responds only to private incentives. If 

the government deems that social cost exceeds private cost as in the case of qat, a tax is appropriate. 

We conclude by summarizing several suggestions: 

1. 	 Policies that increase national income are preferred to those that decrease national income. 

For example, policies that tax farm inputs such as fertilizers and pesticides reduce rather 

than raise national income. 

2. 	 Policies emphasizing public funding of high-payoff public investments such as feeder roads, 

schooling, and agricultural research and education are preferred to consumption subsidies. 

Examples of potentially high-payoff investments in agricultural and other sectors include: 

Vocatonal-technical training for a more technologically advanced YAR economy and 

also for workers from Yemen who become employed in other countries. Better trained 

and educated Yemeni workers abroad will effectively compete with other workers, will 

earn more, and will raise worker remittances. 

If high-payoff uses of oil earnings cannot be immediately located in Yemen, it is 

appropriate to place such earnings in sound financial assets outside the country while 

awaiting opportunities for high-payoff uses in Yemen. 
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3. 	 Sustainable policies are preferred. For example, an irrigation project is best not begun if 

it requires continuing subsidies that cannot be sustained in a more austere od-deficit 

economy. 

4. 	 An even higher premium than in the past needs to be placed on phasing out policies with 

low economic payoff. Appropriate agricultural pricing and incentives deserve special 

attention. Of critical concern here is macroeconomic monetary, fiscal, and trade policies 

designed to ensure an economically viable agriculture and other industries. 

5. 	 Interventions in markets need to turn from commodity mark& 'i which are highly competitive 

and need little more than price reporting (and sometims grade, standards, and safety 

regulations) by government and to resource allocation mhere markets do not work well -

notably the market for water. 
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6.0 Estimated Economic Impact of Removing Trade Restrictions on Fruits and Vegetables 

Restrictions on imports of fruits and vegetables were imposed by the Government of Yemen to stimulate 

local production, reduce foreign exchange outlays, and raise agricultural income. Markets are also 

distorted by an overvalued rial which keeps import prices low and a duty on imports which earns 

government revenue and reduces imports to save foreign exchange. These interventions reduce national 

income because income gains to producers and government are more than offs . by buying power (real 

income) losses to consumers who pay higher prices for fruits and vegetables. Domestic fruit and 

vegetable production has been encouraged at a cost in loss of production of other crops and depletion 

of groundwater supplies for irrigation. Scarce water and other resources could have been conserved for 

the future o:' utilizcd producing other commodities. 

Fruits 

Estimated short-run benefits of eliminating fruit import restrictions are shown in Table 6.1. Welfare 

(income) gains to consumers from liberalization of trade range from YR 22 million for apples to YR 1.9 

billion for grapes. Estimated overall gains to consumers from removal of restrictions on all fruit imports 

total YR 3.2 billion. (See Annex 3 for conceptual framework and detailed calculations.) 

Losses to producers tend to be largest where gains to consumers from trade liberalization are largest. 

Producers' losses range from YR 5 million for apples to just over YR 1 billion for grapes. Overall losses 

to producers from fruit trade liberalization total an estimated YR 2.2 billion in the short run for all 

fruits. 

The annual monetary benefit to consumers in excess of the loss to producers and government, the net 

social gain in Table 6.1, can be interpreted as the addition to full national income of Yemen from fruit 

trade liberalization. It ranges from YR 17 million for apples to YR 780 million for grapes, and totals 

YR 916 million for all fruits. The results are based on 1987 initial conditions but would apply broadly 

for years 2 and 3 after trade barriers are removed. 
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Table 6.L Impact of Eliminating Fruit Import Restrictions, 1987. 

Item Apples Grapes Dates Bananas 	 Total
 
Fruits
 

(YR 1,000)
 
Gain to Consumers (24)' 21,603 1,884,762 83,046 156,386 3,236,595
 

Loss to Producers (23) 4,624 1,082,674 57,671 102,947 	 2,222,161 

Loss to Government (22) 343 21,987 5,678 2,495 	 98,237 

Net Social Gain (21) 16,636 780,101 19,698 50,944 916,197 

Net Social Gain (YR): 

Per YR lost by 
producers (25) 3.60 0.72 0.34 0.49 0.41 

Per YR gross 
revenue (27) 2.42 0.35 0.10 0.20 0.19 

Imports, metric tons (14) 806 161,835 7,379 21,386 226,870 

See short-run estimates A in Annex 3. Numbers in parenthesis are rows in Table 3.1, Annex 3. 

Measures of the relative inefficiency of transfers to producers through trade restrictions are shown in 

Table 6.1 for fruits. The loss in full national income per YR transferred to producers ranges from YR 

0.34 for dates to YR 3.60 for apples. Each YR transferred to producers through fruit market 

interventions reduced full national income by YR 0.41. Transfers to producers averaged YR 0.19 per 

unit of revenue from fruit. 

These figures can be compared with other more efficient income transfer methods. A direct payment 

unrelated to production would have zero transfer inefficiency, ignoring administrative costs. Public 

investment in infrastructure such as efficient irrigation facilities and roads might increase full national 

income per YR transferred to producers. The same could also apply to public investments in education 

and health services. Thus if the Government of Yemen deems that transfers to producers are 

warranted, more efficient transfer mechanisms than trade restrictions are available. 

Yemen currently exports minimal quantities of fruits and vegetables but in the absence of trade 

restrictions would become an importer as noted in the last row of Table 6.1. Imports of some fruits 
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and vegetables would exceed domestic production. In aggregate, however, domestic production would 
well exceed imports. Estimates presume a lower exchange value of the YR and no agricultural input 
duties. However, the value of the rial could fall even lower than assumed as oil reserves decline so that 
imports would be less than shown in Tables 6.1 and 6.2. 

Vegetables 

The interpretation of welfare analysis in Table 6.2 from liberalizing vegetable trade largely parallels that 
for fruits. Hence, discussion of Table 6.2 results is brief (see Annex 3). In general, absolute gains to 
consumers and losses to producers are less for vegetables than for fruits because base vegetable 

production and value are less. 

Among the vegetables included separately in the welfare analysis, onions display the largest losses to 
producers and gains to consumers from trade liberalization. For an aggregate of all vegetables, 
elimination of trade barrier would lower net revenue to producers by an estimated YR 1.4 billion -and 
to the government by YR 264 million and would raise benefits to consumers by YR 2.4 billion for a net 

addition to full national income of YR 674 million. 

Transfer inefficiency is comparable in aggregate for fruits and vegetables. For vegetables, an estimated 

YR .60 of full national income is lost per YR transferred to producers by trade restrictions and YR .26 
of full income is lost per YR of total revenue from vegetables. Greater price protection for tomatoes 
than for potatoes explains the higher transfer inefficiency for tomatoes than for potatoes. As in the case 
of fruits, more efficient means are available to transfer income to producers of vegetables. 

The last row in Table 6.2 reveals that imports of vegetables would increase substantially in the absence 
of trade restrictions by Yemen. To minimize adjustment costs and dislocation to fruit and vegetable 
producers, a gradual phase out of trade restrictions over a (say) 5-year period has merit over an abrupt 
termination. Restricting imports is one means to conserve foreign exchange when the YR is overvalued. 
However, a superior strategy is to devalue the rial and remove import restrictions. 

In short, the loss to producers would be substantial but would be offset by a gain in welfare to 
consumers from open trade. The adjustment to a more open market would be least difficult while oil 

revenues can be used to cushion adjustments of producers. 
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Table 6.2. Impact of Eliminating Vegetable Import Restrictions, 1987. 

Item Tomatoes 

Gain to Consumers (24)a 13,631 

Loss to Producers (23) 5,586 

Loss to Government (22) 914 

Net Social Gain (21) 7,130 

Net Social Gain (YR): 

Per YR lot by 
producers (25) 1.28 

Per YR gross 
revenue (27) 0.62 

Imports, metric tons (14) 2,386 

aSee short-run estimates A in Annex 3. 

3. 

Onions Potatoes Total Vegetables 

(YR 1,000) 
73,161 22,446 2,374,176 

37,568 3,641 1,435,843 

11,484 18,104 264,469 

24,109 701 673,863 

0.64 0.19 0.47 

0.21 0.002 0.18 

27,439 6,291 436,684 

Numbers in parenthesis refer to rows in Table 3.2, Annex 
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7.0 Price Seasonality and Fxport Potential 

For Yemen to export horticultural products successfully on a commercial scale, it will be necessary to 

identify appropriate target markets and products, seasonal opportunities within those markets, required 

grades and other standards, and modes of transportation and then to evaluate whether the right 

combination of these conditions exists. One must naturally consider the market potential of Saudi 

Arabia and whether seasonal factors there are likely to influence producer returns. The decision to 

focus on Saudi Arabia was based on an assumption that proximity, similar market condition., cultural 

factors, understanding of quality standards and pre-existing commercial relations would make expansion 

by yemeni producers into the Saudi Arabian market less difficult than into, say, the European 

Community. 

Saudi Market Potential 

Saudi Arabia is a natural export market for the horticultural crops under review. Of course, this 

presupposes demand sufficient to justify initiating or expanding production in Yemen. To give some 

indication about available supplies and curent demand in Saudi Arabia, we compiled supply and use 

data on all of the designated fruit and vegetable crops except melons and papayas for which sufficient 

information was not available. 

Unfortunately, the data in the tables are not without problems. The figures were drawn from FAO 

production and trade yearbooks, but the data series were not always consistent. In a few cases 

historical data were identified by FAO as "forecasts". Some of the more obvious questions relate to 

production figures for potatoes and onions. In both cases major changes in the level of output seem 

to have occurred between 1984 and 1985. 

The trade data appear to be generally reliable. To cite one example, the sudden decline in Saudi apple 

imports is paralleled by a sharp drop in recorded U.S. apple exports to Saudi Arabia. In our review, 

we assumed no change in stocks (if stocks even exist) and derived the domestic disappearance numbers 

by subtracting exports from total supply. 
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The supply and use data in Table 7-1 suggest that Saudi Arabia would be a reasonable outlet for nearly 

all of the designated perishable commodities. The most obvious exception is dates. Saudi Arabia is a 

net exporter of dates, and domestic production appears to be more than adequate to satisfy demand. 

A different situation exists for tomatoes and grapes. In both cases imports average about a quarter of 

annual domestic disappearance. It seems probable that for these crops imports are currently meeting 

Saudi demand when domestic production is unavailable. While competition with domestic Saudi 

producers cannot be ruled out, Yemen's locational advantage could be capitalized on most readily if 

producers were able to supply the Saudi market counter-seasonally. However, judging from the harvest 

periods for other countries in the region (shown in Table 7-2), there is ample competition. 

Even for those products that are not produced in Saudi Arabia encouraging Yemeni exports could be 

a source of potential conflict of which USAID should be cognizant. Several other countries receiving 

assistance from USAID are likely to be completing for shares of the Saudi market -- Egypt and Jordan 

among them -- and introducing a new source of supply is likely to depress prices. The extent to which 

prices may drop in relation to production costs not only in yemen but in these competing countries 

should be carefully considered as part of any program to expand Yemen's exports within the region. 
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Table 7-1 

Saudi Arabia: Supply and Use of Selected Perishable Commodities 

Total Domestic 
Production Imports Supply Eports Disappearance 

------------------------------------- 1,000 metric tons ........................... 

Grapes 
1982 100 29 129 1 128 
1983 72 37 109 0 109 
1984 75 37 112 0 112 
1985 80 19 99 1 98 
1986 80 10 90 1 89 
1987 80 9 89 1 88 

Dates 
1982 392 1 393 21 372 
1983 440 1 441 21 420 
1984 450 5 455 22 433 
1985 456 1 457 27 430 
1986 480 2 482 26 456 
1987 480 2 482 26 456 

Bananas 
1982 4 146 150 2 148 
1983 4 148 152 2 150 
1984 4 126 130 2 128 
1985 4 85 89 2 87 
1986 4 58 62 1 61 
1987 4 70 74 1 73 

Peaches 
1982 0 24 24 0 24 
1983 0 29 29 0 29 
1984 0 24 24 0 24 
1985 0 13 13 1 12 
1986 0 10 10 1 9 
1987 0 6 6 1 5 
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Table 7-1 (Continued) 

Saudi Arabia: Supp!y and Use of Selected Perishable Commodities 

Total Domestic 

Production Imports Supply Eports Disappearance 
---------------------------------- 1,000 metric tons ............................... 

Onions
 
1982 60 109 169 2 167
 
1982 70 118 188 
 3 185 
1984 75 127 202 3 199 
1985 17 96 113 
 2 111
 
1986 17 62 79 3 76 
1987 17 42 59 3 56 

Potatoes
 
1982 3 86 89 
 2 87
 
1983 3 111 114 
 2 112
 
1984 3 102 105 2 
 103
 
1985 25 62 87 5 82 
1986 25 39 64 6 58
 
1987 25 50 75 4 71 

Apples 
1982 0 107 107 1 106 
1983 0 138 138 4 134 
1984 0 125 125 2 123 
1985 0 78 78 8 70 
1986 0 42 42 8 34 
1987 0 45 45 8 37 

Tomatoes
 
1982 310 113 423 4 419
 
1983 349 136 485 2 
 483
 
1984 350 140 490 2 488
 
1985 331 110 441 4 
 437
 
1986 330 93 
 423 4 419
 
1987 330 100 430 4 
 429
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Table 7-2 

Harvest Periods for Selected Countries 
in Red Sea - Mideast Region 

a Jordan Lebanon Syria Sudan Ethiopia Eritrea Egypt Israel 

Onions 

Potatoes 

Tomatoes 

Peaches 
Melons 
Grapes 

Bananas 

Apples 
Dates 

May-Jul 

Jun-Oct 

May-Jul 

.... 
--

Jun-Nov 

--

Jun-Sep 
Aug-Oct 

Apr-Aug 

Jan-Feb 
Jun-Jul 
Dec-Jan 

Jun 

Jun-Jul 
--

Oct-Mar 

Jul-Sep 
...... 

Jun-Oct 

Mar-Oct 

May-Dec 

Jun-Sep 
Jun-Oct 
Jun-Dec 

Yr round 

Jun-Oct 

Sep-Oct 

May-Oct 

Jul-Nov 

........ 
Jun-Aug 

...... 

--

Jun-Sep 

.... 

Apr-May 

.... 

.... 

Yr round 

Jul-Nov 

Oct-Jan 

--

Yr round 

(Oct)
Oct 

Yr round 
(Nov) 

Mar 
Yr round 

(Aug)
Yr round 

(May) 

Feb-Apr 

Jan-Mar 
May-Jul 
Jan-Dec 

Jul-Aug 
May-Sep 
Jun-Oct 

Sep-Mar 

Jun-Aug 
Aug-Oct 

Yr round 

(Jul)
Nov-Dec 
Mar-Jul 

Yr round 
(Jun-Jul) 

--

Jun-Oct 
May-Nov 

Yr round 

(Dec-May) 
Jun-Sep 

--

Wheat 
Millet 
Barley 
Corn 
Sorghum 

May-Jun. 
Jul-Sep 
Apr-Jun 
Jul-Aug 

--

May-Jul 
--

Apr-Jun 
--

Aug-Sep 

Jun-Aug 
Sep-Oct 
Jun-Aug 
Jul-Oct 
Sep-Oct 

May-Jul 
Aug-Oct 
Apr-Jun 
Jul-Sep 

--

Feb-Apr 
Oct-Dec 
Jan-Feb 
Sep-Oct 
Dec-Jan 

Oct-May 
Oct-Feb 
Sep-Mar 
Oct-Feb 

Aug-Mar 

Nov 
Oct 
Oct 
Nov 
Dec 

Apr-Jun 
.... 

Apr-May 
--

May-Jun 

Apr-Jun 
Aug-Sep 
Jul-Aug 

Coffee Nov-Feb May 

Source: FAO, World Crop Harvest Calendar 



Seasonality Issues 

Another question that may arise in connection with production for the Saudi market, 
or other export markets for that matter, is whether there are significant seasonal price 
influences that are likely to affect producer returns in Yemen -- negatively or positively. 
With the exception of the crops mentioned above, the Saudi market for horticultural 
products is completely dominated by imports. Consequently price variation would be 
expected to be a function of availability rather than seasonal production patterns. If 
shipments arrive regularly prices will vary as a function of (among other things) demand, 
storage capacity, storability and frequency of delivery. If delivery is uneven, prices will tend 
to move erratically. 

Using monthly price data for 1985-1988 for Sana'a, Jeddah, and Riyadh we constructed 
price indexes in order to explore whether there are significant differences in seasonality 
between YAR and Saudi Arabia. Usable data were available for five products: tomatoes, 
potatoes, okra, melons and bananas. The indexes are plotted in Figures 7-1 through 7-5. 
The actual data assembled are provided in Annex 7. 

Only in the case of melons was there adistinctive difference, with the pattern suggesting 
potential export opportunities in the January-June period. For okra, Yemen may have some 
advantage in the November-February period, and for potatoes in May-July. The one month 
seasonal window for tomatoes in September is too narrow to be of any use. In the case of 
bananas, the pattern of price variation in Yemen isprobably exaggerated by the import ban 
and therefore does not offer much guidance. 

This brings us to a more general point about seasonality. The fact that there isseasonal 
weakness in the exporting country at a time of seasonal strength in the importing country 
is irrelevant if prices in the former are still higher than those in the latter. Ideally, seasonal 
opportunities should be additive to a production cost advantage, not looked to in the hope 
that they will offset a production cost disadvantage. 
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Figure 7-1 

Price Seasonality for Tomatoes 
(1985-1988) 
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Figure 7-2 

Price Seasonality for Potatoes 
(1985-1988) 
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Figure 7-3 

Price Seasonality for Okra 
(1985-1988) 
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Figure 7-4 

Price Seasonality for Melons 
(1985-1988) 
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Figure 7-5 

Price Seasonality for Bananas 
(1985-1988) 
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While domestic prices for imported food products may be subject to fairly wide swings 

because of short term changes in any of the conditions just mentioned, seasonality has 

become a somewhat less important source of export niches as trade has increased among 

Mediterranean and Northern European countries. One could infer from rising fruit exports 

fom the Southern Hemisphere countries (e.g. Chile, South Africa, New Zealand and 

Australia) to developed country markets that the "off-season" prices in those markets, 

particularly in North America and Europe, are sufficient to justify expanded production. 

Alternatively, however, this development might just as easily be more of a commentary on 

relative production costs than seasonally induced price fluctuations. 
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For apples, one of the staples being considered as export crops by USAID/Yemen, 
seasonal price differentials appear to exist. But they are probably neither large enough nor 
sufficiently predictable to play a useful role in calculating international reference prices. 
Like most of the perishables included on the list, apples are storable and are produced in 
commercial (i.e. exportable) quantities in both the northern and southern hemispheres. 
Thus one would expect over a long period on a global basis that seasonal price factors would 
diminish, though product could still be more plentiful in international commerce at certain 
times of the year. 

As the table below shows, the U.S. has been an important supplier of apples to the 
Saudi market in the last several years. 

Table 7-3 

U.S. Apple Exports to Saudi Arabia 

Fiscal Year Quantity Value 
mt 1000 dol 

1983/84 29,742 18,724
1984/85 26,215 17,208 
1985/86 8,284 6,049 
1986/87 11,976 7,972 
1987/88 17,381 6,415 

Source: Foreiin AL-ricultural Trade of the United States 

A recent ERS study of fruit prices i the United States indicates that the seasonal price 
swings for apples are quite weak. The following chart shows that the estimated seasonal 
price pattern for apples from 1981 to 1987 expressed as an index varied from a low of 90 
to a high of 112. The irregularity among prices was greatest between June and August. 
While the study's conclusions apply most directly to grower prices, one would expect to 
observe a similar pattern in wholesale and export pricing. Thus, while the prices observed 
for U.S. apples in export markets may be considerably above those seen by domestic 
consumers, there is little reason to believe that export prices would be subject to much 
seasonal variation. 
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Figure 7-6 

Seasonal Price Index: U.S. Fresh Apples 
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Cropq" Economic Research Service, USDA 
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8.0. Protection and Comparative Advantage 

The objectives of this section are (1) to measure the degree of protection accorded to Yemeni farmers 

through the import ban on certain commodities and the import restrictions on others; and (2) to 

investigate the country's comparative advantage in agricultural production. Protection analysis in the 

following section will set the stage for the assessment of comparative advantage in Section 8.2. 

1. Protection 

Protection can be measured using two different but closely related concepts, nominal protection and 

effective protection. The two concepts will be examined in turn. 

8.1.1. Nominal Protection 

Nominal protection measures, for a given commodity, the actual divergence between its domestic price 

and its international or border price. The nominal protection coefficient (NPC) for a commodity is the 
ratio of its domestic price to its border price. Domestic output prices are, in developing and developed 

countries alike, influenced by a variety of policy instruments such as price support or taxes. Such 

distortions drive a wedge between domestic and international prices that can be captured by the NPC. 

The NPC is, thus, a summary indicator of all protection or twaation measures that prevent equality 

between domestic and border prices, and can be used to show whether the price structure works as an 

incentive or a disincentive to local producers. 

An N-PC greater than 1 means that the domestic price is higher than the border price and implies an 

implicit subsidy to producers. An NPC less than 1 implies that the border price is lower than the 

international price, reflecting an implicit tax on farmers. The absence of any price intervention is 

indicated by an N-PC equal to 1. 

Details on the NPC concept and the calculation procedures utilized in deriving the coefficients for the 

various crops under study are provided as Annex 4. This section presents only a brief summary of 

the main findings. 

As expected in a situation such as Yemen's where agricultural imports are banned or strictly rationed, 

the NPCs in Table 8.1.1 offer ample evidence that domestic prices are well above border prices for 
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Table 8.1.L Nominal Protection
 
Coefficients, 1987-1988
 

Commodity Coefficient 

1987 1988 

SER OER SER OER 

Cereals 4.00 4.75 3.87 4.59 

Wheat 1.55 1.84 1.24 1.48 
Barley 3.94 4.68 3.36 4.00 
Sorghum 4.63 5.48 5.15 6.09 
Millet 5.65 6.69 6.16 7.29 
Maize 4.27 5.05 3.43 4.08 

Vegetables 1.84 2.20 2.06 2.45 

Tomatoes 2.75 3.28 2.85 3.40 
Onions 1.82 2.17 2.17 2.58 
Potatoes .96 1.14 1.16 1.38 

Fruits 2.74 3.27 2.68 3.17 

Apples 6.45 7.72 6.61 7.91 
Grapes 2.17 2.60 1.76 1.92 
Dates 1.53 1.83 1.52 1.82 
Melon 1.72 2.05 1.73 2.07 
Bananas 1.81 2.16 1.78 2.13 

Other 

Coffee 2.26 2.72 2.12 2.54 
Poultry 1.50 1.80 1.56 1.83 
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almost all commodities. The gap is so large in certain cases that the domestic price is 7 to 8 times its 
international price equivalent. It should be noted that even if market-to-port charges are doubled or 
tripled to protect against understatement of these charges, the conclusion that the domestic price 
structure offers unusually high incentives to producers will still hold. The conclusion also holds whether 
the official exchange rate (OER) or the shadow exchange rate (SER) is used to derive the coefficients. 

(The rationale for using each exchange rate is explained in Annex 4). 

As apparent in Table 8.1.1, incentives are highest for cereals and fruits, and lowest for vegetables, coffee 
and poultry. Domestic prices are closer to border prices for potatoes, wheat, wheat flour, dates and 
poultry. There is no apparent explanation as to why domestic prices are not higher for potatoes, except 
that the calculations may have a greater margin of error than for the other commodities. The absence 

of an import ban on wheat, wheat flour and dates has caused their prices to be more in line with 
international prices. Price controls ati more strictly enforced for the local broiler industry so that 

poultry prices are only 1.5 to 2 times their international level. 

Even though the NPC is a useful tool that can be used to obtain a preliminary assessment of the 
incentive structure facing producers, effective protection is a more accurate measure of price incentives. 

8.1.2. Effective protection 

Effective protection is a natural extension of the nominal protection concept in that it makes allowance
 
for distortions 
 in the output as well as the input markets. Indeed, it is conceptually easy to envisage 
a case where output prices are high relative to world prices, but where the disincentives in the input 
market are so large that net incentives are negative. Effective protection analysis is, therefore, an 
attempt to measure the net effect of domestic economic policy in both the output and input markets. 

The effective protection coefficient (EPC) is the ratio of value-added in domestic prices to value-added 
in border prices, where value-added is defined as output price minus the costs of the tradable inputs 

necessary to produce one unit of output. 

Similar to the NPC, an EPC greater (smaller) than 1 implies a net incentive (disincentive) to producers. 
A detailed description of the NPC concept, together with calculation procedures and complete results 
for each commodity are provided as Annex 5. The following is a brief discussion of the main findings 

in the annex. All results are for 1988. 
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Table & .2 EPC by Type of Crop 
or Enter 

Item Coefficient 

SER OER 

Cereals 4.21 5.27 
Fruits 1.46 1.82 
Vegetables 1.44 1.80 
Coffee 1.87 2.33 
Poultry 1.37 1.72 

Table &L3. EPCa for Cereals 

Crop Coefficient 

SER OER 

Millet 6.36 7.95 

Spate irrigation 6.34 7.93 
Spate irrigation 6.38 7.98 

Sorghum 4.18 5.23 

Rainfed 3.02 3.78 
Well irrigation 3.53 4.41 
Well irrigation N N 
Well irrigation 4.33 5.41 
Well irrigation 5.85 7.31 

Maize 5.27 6.59 

Spate irrigation 3.47 4.34 
Well irrigation 2.29 2.86 
Well irrigation 2.49 3.11 
Well irrigation 4.63 5.78 
Well irrigation 14.02 17.53 
Well irrigation 3.36 4.40 
Well irrigation 6.66 8.33 

Wheat 1.03 1.29 

Rainfed 1.04 1.30 
Well irrigation 1.03 1.28 

Note: N. means that the coefficient is negative due to negative value-added in border prices. 

46 



Table 8.1.4. EPC's for Fruits 

Crop Coefficient 

SER OER 

Melon 1.10 1.37 

Deciduous fruits 2.69 3.37 

Bananas 1.36 1.70 

With chemical control 1.27 1.59 
Without chem. control 1.44 1.88 

Grapes 1.30 1.63 

Table 8.1.5. EPCs for Vegetables 

Crop Coefficient 

SER OER 

Onions 1.48 1.85 

Well irrigation 1.51 1.88 
Well irrigation 1.45 1.81 

Potatoes 1.01 1.26 

Well irrigation 1.02 1.27 
Well irrigation 1.00 1.24 

Tomatoes 1.83 2.29 

Well irrigation 1.78 2.23 
Well irrigation 1.78 2.23 
Well irrigation 1.94 2.43 
Well irrigation 1.80 2.25 
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Tables 8.1.2-8.1.4 summarize the EPC results for each activity or group of activities. Two aspects of the 

results are noteworthy. First, The EPCs are in general higher than the NPCs (compare with Table 

8.1.1). The differential is due to the fact that a number of distortions exist both in favor of producers 

(e.g., fertilizer and other chemicals) and against producers (e.g., fuel), with a net effect reflecting a 

subsidy on the input side. Second, the EPCs do not differ significantly from the NPCs. This is to be 

expected when tradable inputs are, as in Yemen, a small percentage of the costs of production. 

Nominal and effective protection analysis does not reveal any startling conclusions when the price 

structure is characterized by a heavy bias either against producers (as in many developing countries) 

or in favor of farmers (as in Yemen). The investigation is, however, helpful in the analysis of 

comparative advantage, to which the next section is devoted. 

8.2. Comparative Advantage 

8.2.1. Definitions and data limitations 

Following economists' tradition in the analysis of comparative advantage, the domestic resource cost 

(DRC) concept is used in this section to assess Yemen's comparative advantage in the production of 

cereals, fruits, vegetables, coffee and poultry. The DRC coefficient can be interp cted in at least two 

ways: 

First, the DRC coefficient is a social cost/benefit ratio. It measures the incremental increase in primary 

inputs valued at their shadow prices for an incremental increase in net output valued at its shadow 

price. Primary inputs (land, labor and capital) are the non-tradable inputs ( Le., non-tradable in the 

international market) used in domestic production. Net output is defined as value-added or output price 

minus costs of tradable inputs. Border prices for tradables are usually taken to represent their shadow 

prices. The opportunity costs of non-tradables or primary factors are their shadow prices. Opportunity 

costs, however, are not known with certainty and must be estimated. 

Second the DRC coefficient is the rate at which a country is substituting domestic resources to produce 

one unit of a commodity for each unit of foreign exchange saved by not importing that commodity. If 

domestic resource costs are higher (lower) than foreign exchange saved, then it is more (less) costly to 

produce the commodity than to import it. 
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The DRC concept is essentially a measure of the efficiency of domestic production relative to the 
international market. It indicates whether there are social costs or social benefits in producing the 

commodity rather than importing it. 

A detailed description of the DRC coefficient, along with the calculation procedures utilized in deriving 
it are provided as Technical Annex 6. The coefficients in this section as well as in Annex 6 are 
constructed such that a coefficient less than 1 indicates comparative advantage; that is, the costs 
associated with importing the commodity are greater than the costs of producing it domestically. 
Conversely, a coefficient greater than 1 indicates comparative disadvantage or that the country is better
off importing the good than producing it. DRCs are presented in SER and OER terms to both reduce 
the doubts on the reliability of the SER calculations and illustrate the effect of the exchange rate on 
efficiency in production and trade. It is a controversial issue whether the market wage rate in the YAR 
reflects the opportunity cost of labor. It has indeed been argued that a substantial gap must exist 
between the prevailing and shadow prices of labor, due to migration of a significant proportion of the 
labor force to neighboring countries, and to the limited availability of non-family employment 
opportunities for rural women who account for more than 50 percent of the agricultural labor force. 
Taking this methodological difficulty into consideration, labor is valued in the following results at 100, 
75, 50 and 25 percent of the wage rate. The alternative scenarios will provide concerned researchers 

with a choice of which estimate is more appropriate. 

Several limitations 6hould be stressed before analyzing the results and their policy implications: 

1. Sources of the farm budgets used in the analysis are presented in Annex 3. Although not based 
on recommended technical packages, most budgets are for "representative" enterprises. It was 
not possible for the study team to assess either the representativeness or reliability of the data 
used, nor did it have access to the sampling procedure and other indicators to assess the figures 
pertaining to survey data. Even though a modest attempt was made to update many of the 
outdated budgets and to check the consistency of the cost components of the different sources, 
time constraints did not allow elimination of all inconsistencies or potential errors. In addition, 
at the farm, crops are produced in combination; by considering one crop at a time, the budgets 
utilized here do not capture complementarily among crops. It would have also been preferable 
to distinguish between regional differences and the wide variety of farming systems within each 

region. 
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These and other limitations in the cost of production data carry over into the DRC analysis. The 
various assumptions made in calculating the DRC coefficients due to other data limitations (see 

A.6.2.) further reduce the degree of confidence in the results obtained. Consequently, the 
estimated coefficients must be examined with great caution and should be taken to represent 

an order of magnitude rather than an absolute level. 

Another notable limitation is that most of the budgets used in the analysis consist mainly of 
variable costs. As a result, the value of fixed assets used up in the production of each crop are 
not built into the DRCs. It is evident that exclusion of fixed costs from total expenditure will 
understate the DRC estimates. Nor do the farm budgets cover all variable costs. For instance, 
in the absence of any economic analysis on the opportunity cost of groundwater, only pumping 
costs are considered. Not pricing water, perhaps Ycmen's most limiting resource, at its scarcity 
cost further understates the DRC coefficients. Consequently, the absolute level of the DRC 

coefficients should perhaps be best interpreted as minimum estimates. 

Even though the results can still be used to show whether Yemen is likely to have comparative 
advantage in the activities considered, ranking the commodities according to their relative 
likelihood of being comparative advantage activities is less subject to error. The ranking can be 
regarded as a scale measuring the efficiency of each enterprise relative to other enterprises. 

2. 	 Comparative advantage is dynamic. It changes with exogenous fluctuations in world prices, but 
also with technological factors such as yield increases and substitution of imported inputs for 
domestic inputs. Border prices at the relevant marketing level, a central notion in DRC analysis, 
are affected by marketing efficiency in the domestic market. Since border prices for inputs as 
well as outputs are affected by such factors as port charges and domestic transport costs, 
changes in these elements will alter comparative advantage without there being any structural 

or 	technological changes in production. 

3. 	 If a country does not have comparative advantage in the production of a particular commodity, 
it should produce other commodities for which comparative advantage exists. Yet, it is quite 
possible that the region where the commodity is produced does not have other production 

options. 
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4. 	 Comparative advantage and competitiveness in the export market are two closely related but 

separate concepts. Comparative advantage simply shows whether a country is better-off 

producing a commodity than importing it, but does not provide a proof that the country can 

effectively compete in the international market. A country can have comparative advantage in 

producing a commodity, but its marketing system may prove unable to profitably move the 
commodity to potential import markets. Competitiveness can also be artificially created by 

subsidies and other policy measures that will enable exporters from one country to offer lower 

prices than its competitors. 

8.2.2. Results 

In the following tables, DRCs are presented using the shadow exchange rate (SER) and the official 

exchange rate (OER). Several alternatives are also calculated in each category, reflecting different 

shadow price assumptions for labor, except for poultry where the relative insignificance of the labor 
input precluded the need for such a detail. Labor costs as a percentage of prevailing wage rate are set
 

according to the following schedule:
 

(a) 	100 

(b) 	 75 

(c) 50 

(d) 	 25 

Table 8.2.1. presents DRC coefficients by category of crop or enterprise. The overall picture which 
emerges from this summary table is that Yemen has comparative advantage in fruits, vegetables and 

poultry, is unlikely to have comparative advantage in coffee, and has a clear comparative disadvantage 

in 	cereals. This fundamental result remains valid even when labor is valued at 75 percent below the 

market wage. The classification is not altered in any fundamental way when the official rather than the 
shadow exchange rate is applied, except for broilers where exchange rate policies seem to determine 

whether comparative advantage exists in that industry. 
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Table 8.2.L DRC Coeffcienta by Type of Crop 
or Fnterprise 

Item Coefficient 

(a) (d) 
OER OER SER OER 

All Fruits and Veg. .73 .91 .55 .70 

All Fruits .68 .85 .51 .65 
All Vegetables .77 .97 .59 .74 

.89 1.11 ........
P oultry 

Coffee 1.79 2.25 1.07 1.33 

All Cereals 3.15 3.93 1.85 2.31 

Although the coefficients are lower for fruits, concluding that Yemen enjoys an unambiguous 

comparative advantage in this category may be misleading for two reasons: 

First, the results for each fruit are based on a single budget which, in addition to potential data 

errors, may not be representative of the region where the crop is grown, and certainly does not 

reflect regional differences or the wide array of farming practices within a given region. 

Second, when averaging the coefficients of all fruits, an unexpectedly high coefficient for one of the 

crops (bananas) was excluded. Inclusion of that coefficient (in SER terms and charging full wage) 

would have increased the overall coefficient from .68 to 2.01, an increase that would have 

dramatically altered the status of fruit production as a comparative advantage activity. 

Coefficients for melon, grapes and deciduous fruits ( Table 8.2.2) are not significantly different and 

do not allow any meaningful inferences on which of these fruits has more comparative advantage. 

For bananas, comparative advantage exists only with farming practices that include chemical control 

This is not a surprising outcome for a crop particularly vulnerable to pest and insect infestation. 

Insufficient use of pesticides, insecticides and fungicides will result in reduced yields and a lower 

value-added per unit of output. Comparison of the coefficients for banana production with and 

without chemical control (.49 and 11.21 in (a), for instance) underlines the vital importance of this 

input for Yemeni farmers. 
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Table 8.2. DRC Coefficients for Fruits 

Crop Coefficient 

(1) SER Basis 

(a) (b) (c) (d) 

Melon .73 .67 .62 .57 

Deciduous fruits .66 .57 .50 .45 

Bananas 

With chemical control .49 .44 .41 .38 
Without chemical control 11.21 10.12 9.28 8.63 

Grapes .81 .75 .69 .65 

(II) OER basis 

Melon .91 .83 .77 .72 

Deciduous .82 .71 .63 .56 

Bananas 

With chemical control .61 .55 .51 .48 
Without chemical control 14.01 12.65 11.6110.79 

Grapes 1.02 .933 .87 .82 
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Table 8.2.3. DRO Coefficients for Vegetables 

Crop Coefficient 

(I) SER basis 

(a) (b) (c) (d) 

Onions .75 .69 .63 .59 

Well irrigation .80 .75 .70 .65 
Well irrigation .69 .63 .58 .53 

Potatoes .71 .67 .64 .61 

Well irrigation .71 .67 .64 .61 

Well irrigation .71 .68 .65 .62 

Tomatoes .85 .76 .67 .58 

Well irrigation .80 .69 .59 .49 
Well irrigation .90 .79 .69 .59 
Well irrigation .98 .87 .76 .65 
Well irrigation .73 .67 .62 .57 

(I) OER basis 

Onions .94 .87 .80 .74 

Well irrigation 1.01 .94 .88 .82 
Well irrigation .86 .90 .72 .66 

Potatoes .89 .84 .80 .77 

Well irrigation .89 .84 .80 .76 
Well irrigation .89 .85 .81 ,.78 

Tomatoes 1.07 .95 .83 .72 

Well irrigation 1.00 .87 .74 .62 
Well irrigation 1.13 .87 .74 .74 
Well irrigation 1.23 1.09 .95 .84 
Well irrigation .91 .73 .77 .72 
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The results for vegetables are not only more uniform, but also show that comparative advantage is the 
conclusion in the majority of the coefficients (Table 8.2.3). Given that the calculations based onwere 

at least two farm budgets for each crop, and that no significant discrepancies between the coefficients 

can be noted, the conclusion should be accepted with a higher degree of confidence. This conclusion 

must be, howe-er, tempered by the fact that the coefficients are pr bably understated. If it is, in 

addition, believed that the market wage is the true price of labor and that more confidence should be 
placed on the official exchange rate, then vegetables are only on the margin between comparative 

advantage and comparative disadvantage. In contrast, even if the coefficients are understated the results 
are on the side of comparative advantage if the exchange rate is overvalued and if the wage rate is 

overstated (two quite likely possibilities). 

It is extremely important to note that the DRC coefficients are highly sensitive to yield increases and 

domestic price levels in relation to border prices. Given the large disparities between domestic and 

international prices of fruits and vegetables in Yemen as a result of the ban on their imports, bringing 

domestic prices more in line with border prices would greatly enhance the country's comparative 

advantage in this subsector by increasing value-added and, therefore, lowering the DRC coefficients. An 

increase in yield would bring about similar results. Yield increases are large!y dependent on fertilizer 

and other modern inputs. The substantial benefits from agricultural chemicals are illustrated in the case 

of bananas, where chemical contr'l appears to draw an unambiguous line between comparative 

advantage and comparative disadvantage for this crop. Fertilizer application offers equal or more 

substantial opportunity to increase agricultural productivity. As illustrated in the section on input use, 

fertilizer applications can generate real output up to more than 40 times the cost for some crops, and 
even higher returns for fruits and vegetables. These findings provide abundant evidence that a policy 

intervention to liberalize imports of fertilizer and agricultural chemicals, including removal of foreign 

exchange restrictions, would dramatically increase Yemen's comparative advantage in the horticultural 

sector.
 

The foodgrain sector offers a much less optimistic picture than fruits and vegetables (Table 8.2.4). 

Indeed, most of the results in cereal production are more solidly on the side of comparative 

disadvantage. The DRC coefficients range on average between a low of 1.21 for wheat and a high of 4.35 

for millet (scenario [a] on an SER basis). Even when labor is valued at 25 percent of the prevailing 
wage (scenario [d)) and only the SER is considered, most of the coefficients remain on average above 

unity, indicating that Yemen is less likely to have comparative advantage in foodgrains. This is not 
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surprising in a country where the ratio of' border prices to domestic wholesale prices for barley, 

sorghum, millet and maize are 30, 19, 16, and 29 percent, respectively (see Technical Annex 7). 

The case of wheat merits particular mention. While restrictions on cereal imports remain stringent, 

Yemen has imported increasing quantities of wheat and wheat flour in recent years. Even though the 

government still determines import quantities and grades, the import policy has brought domestic wheat 

prices to a level only slightly higher than border prices. The effects of this policy are reflected in the 

DRC coefficients. The average coefficient for wheat in scenario (a) for instance is 1.21, much lower than 

for millet (4.35), maize (4.20) and sorghum (2.82). The DRC coefficient is even significantly below unity 

in the case of irrigated wheat, suggesting that Yemen has comparative advantage in this commodity. 

However, the probability of such an outcome is likely to be lower if it is remembered that the DRC is 

likely to be understated because of inadequate treatment of fixed costs in the farm budgets and more 

particularly because the scarcity value of underground water, a crucial input in an irrigated crop, was, 

for lack of data, excluded from the DRC calculation. 

Table 8.2.5 above displays somewhat neutral results with respect to poultry. The DRC coefficients for 

broilers range between .89 and 1.11, depending on whether SER or OER is utilized in the calculations. 

Note that the coefficients are almost inntical for large-scale and medium-sized operations. Coffee is, 

in contrast, more clearly on the side of comparative disadvantage, although its position along the 

comparative advantage scale is more favorable than most cereal crops. 

In sun, despite the tentative nature of the analysis presented in this section due to the severe data 

limitations encountered, several broad conclusions are noteworthy: 

1. 	 Yemen is likely to have comparative advantage in fruits, vegetables, and poultry. The DRC 

coefficients for vegetables are not only more uniform but are also derived from a larger number 

of farm budgets, suggesting that a higher degree of confidence can be placed on these 

coefficients. None of the vegetable crops can be singled out with any degree of confidence as 

the least or most comparative advantage crop. Differences among coefficients are sufficiently 

small that they can be attributed to potential data errors in the farm budgets. In the fruit 

category, bananas represent an interesting case where chemical control appears to transform 

a clearly comparative disadvantage commodity into a socially-advantageous crop. 
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Table &24.a. DRC Coefficients for Cereals 
SER Bas 

Crop Coefficient 

(a) (b) (c) (d)
 
Millet 4.35 3.85 3.37 2.88
 

Spate irrigation 3.00 2.52 2.04 1.56 
Spate irrigation 5.68 5.17 4.69 4.20 

Sorghum 2.82 2.38 1.96 1.53 

Rainfed 2.32 1.94 1.55 1.17
 
Well irrigation 1.52 1.30 1.08 .86
 
Well irrigation N. N. N. N.
 
Well irrigation 2.54 2.17 1.81 1.44
 
Well irrigation 4.86 4.12 3.38 2.64
 

Maize 4.20 3.60 2.97 2.34 

Spate irrigation 5.35 4.50 3.65 2.81
 
Well irrigation 1.72 1.48 1.19 .91
 
Well irrigation 1.91 1.55 1.18 .81
 
Well irrigation 3.33 2.81 2.26 1.72
 
Well irrigation 10.58 9.26 7.73 6.21
 
Well irrigation 1.94 1.71 1.47 1.24
 
Well irrigation 4.59 3.91 3.29 2.68
 

Wheat 1.21 1.03 .84 .66 

Rainfed 1.68 1.44 1.19 .95
 
Well irrigation .75 .62 .49 .36
 

Note: N. means that the coefficient is negative due to negative value-added in border prices. 
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Table 82.4.b. DRC Coefficients for Cereals 
OFR Basis 

Crop Coefficient 

(a) (b) (c) (d) 

Millet 5.42 4.81 4.20 3.60 

Spate irrigation 3.75 3.15 2.55 1.95 
Spate irrigation 7.09 6.46 5.85 5.25 

Sorghum 3.51 2.98 2.44 1.91 

Rainfed 2.90 2.42 1.94 1.46 
Well irrigation 1.89 1.62 1.35 1.08 
Well irrigation N. N. N. N. 
Well irrigation 3.18 2.72 2.26 1.79 
Well irrigation 6.07 5.15 4.22 3.30 

Maize 5.25 4.41 3.71 2.93 

Spate irrigation 6.68 5.62 4.56 3.51 
Well irrigation 2.21 1.e5 1.49 1.14 
Well irrigation 2.39 1.93 1.48 1.02 
Well irrigation 4.17 3.51 2.83 2.15 
Well irrigation 13.23 11.57 9.67 7.76 
Well irrigation 2.43 2.13 1.84 1.55 
Well irrigation 5.65 4.88 4.12 3.35 

Wheat 1.52 1.29 1.05 .82 

Rainfed 2.10 1.80 1.49 1.18 
Well irrigation .93 .77 .61 .45 

Note: N. means that the coefficient is negative due to negative value-added in border prices. 
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Table 82.5. DRC Coe ients for Coffee and Poultry 

(I) SER basis 

Item Coefficient 

(a) (b) (c) (d) 

Coffee 1.79 1.49 1.25 1.07 

(1) 
(2) 

1.98 
1.60 

1.61 
1.36 

1.33 
1.17 

1.12 
1.01 

Poultry .89 

Medium-sized operation 
Large-scale operation 

.89 

.88 

(11) OER basis 

Item Coefficient 

(a) (b) (c) (d) 

Coffee 2.25 1.86 1.57 1.33 

(1) 2.48 2.02 1.67 1.40 
(2) 2.01 1.70 1.46 1.26 

Poultry 1.11 

Medium-sized operation 1.12 
Large-scale operation 1.09 
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2. 	 Foodgrain production and, to a lesser extent, coffee production are most likely to be the least 

socially-desirable farming activities at the present time. DRC coefficients for cereals and coffee 

are consistently high even when farm labor is valued at only 25 percent of market wage. 

Among foodgrains, irrigated wheat offers the least cost/benefit ratio; its low coeffici..nt suggests 

that it may, in fact, be a comparative advantage crop. However, inclusion of a scarcity price for 

irrigation water in the DRC calculation would probably alter this conclusion. 

3. 	 It follows from 1 and 2 that as agricultural production expands in Yemen, measures should be 

taken to encourage that expansion in the horticultural sector. This policy implication should 

be, however, tempered by the fact that fruits and vegetables are heavy users of irrigation water. 

Further research to determine a shadow price for this limiting resource, including the non

economic factors determining its costs, would place social efficiency in this sector relative to 

other sectors in a better perspective. 

4. 	 One objective of agricultural import restrictions in Yemen is to save foreign exchange. Results 
of the DRC analysis provide a strong case against an intensive program designed to curtail 

foodgrain imports so as to contain the drain on foreign exchange resources. As indicated by the 

coefficient for all cereals, 3 to 4 units of domestic resources are substituted for each unit of 

foreign exchange saved, suggesting that foreign exchange savings are likely to be achieved at 

a high domestic resource cost, and that substantial benefits would accompany liberalization of 

the foodgrain market. 

5. 	 Even though foreign exchange savings are achieved at a significantly lower cost in the 

horticultural sector, elimination of the import ban on fruits and vegetables would generate 

substantial gains. The relatively low DRC coefficients imply that domestic production of fruits 

and vegetables is efficient relative to the international market; however, removing the import 

ban would bring the presently high domestic prices more in line with border prices. Output 

prices that do not exceed their international price equivalents would raise value-added in border 

price terms, thus lowering the DRC coefficients and increasing economic efficiency of domestic 
production relative to the foreign market. Also from the definition of the DRC, a lower 

coefficient translates into lower real resource costs being spent to save a dollar's amount of 

foreign exchange. 
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6. 	 Two other objectives of the import ban are to improve farmers' income through higher output 

prices and to achieve agricultural self-sufficiency through increased production. The case against 
self-sufficiency is detailed elsewhere in this report (see Sections 5 and 6 and Technical Annex 
3) and will not be repeated here. While positive incentives are essential in raising farm income, 

higher revenue for farmers can also be achieved through increased production. Higher 

production levels are determined not only by upward movements along the supply curve as a 

result of the higher prices, but also and more importantly by productive investments improving 
agricultural productivity and moving the supply curve to the right. As explained in 5 above, 

protection of producers beyond what is necessary to keep domestic prices in line with border 

prices will result in reduced comparative advantage. It has been shown in this section (see the 
case of banana production) and elsewhere in the report (see fertilizer in Section 5) that more 

intensive us.- of yield-enhancing inputs offers substantial opportunity to increase agri..ultural 

productivity and, thereby, enhance comparative advantage. 

7. 	 As pointed out earlier, 1-4 above should be regarded as preliminary conclusions. To ensure 

better understanding of Yemen's comparative advantage in agriculture, a more complete set of 

production costs is needed. Farm budgets should be prepared for major modes and agro

climatic zones of production (e.g., highland vs. lowland farming, rainfed production vs. tubewell 
vs. spate or surface irrigation). The next step would be to ascertain the various crop rotations 
during the agricultural year. Linear programming techniques can then be used to determine 

the mix and level of enterprises maximizing returns to fixed resources, and to construct more 
realistic DRC combination coefficients. Further analysis should also include carrying out 	a 
comparative advantage analysis every two to three years using expanded, refined and up-to

date 	information. Shadow prices derived with linear programming would show the scarcity 

value of irrigation water, a parameter useful in planning. 
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ANNEX 1
 

Macroeconomic Poliies and Agriculture
 

The Internal Economic Immiserization Process
 

The internal economic immiserization process detrimental to the agricultural economy follows a pattern 
described in the text of (1) public spending in excess of revenues, (2) borrowing at home and abroad 
until debt service becomes burdensome -- requiring a large portion of export receipts, (3) creation of 
money to service public expenditures by borrowing from the Central Bank in excess of real output 
growth when revenue and debt are exhausted, (4) inflation as money supply increases faster than real 
output, (5) an overvalued currency in international exchange as the nominal fixed foreign exchange rate 
is not adjusted proportional to domestic inflation, and (6) rationing of foreign exchange. The above 
practices including overvalued currency and shortage of foreign exchange retard agriculture because 
critical production input imports are either unavailable or untimely. Similar shortages in other 

production sectors slow economic growth. 

At issue is to what extent this process has characterized Yemen. The figures below on government 

financing indicate that: 

Revenue plus grants fell shot of government expenditures each year from 1982 to 1987, 
but the deficit declined as a proportion of GDP each year from 1982 through 1986. 
The sharp rise in expenditures in 1987 was in part due to nonrecurring outlays 
associated with expansion of oil production facilities and services. 

Deficits could be justified if expenditures were for capital investments which will 
generate a stream of futurt income excess of debt service Some debt wasin costs. 

indeed justified for building infrastructure to handle oil produced in Yemen. However, 
the government deficit considerably exceeded capital outlays in each year from 1982 to 

1987. 

The deficit grew more rapidly than real and nominal GDP, hence debt became a greater 
burden relative to GDF. The stock of medium- and long-term debt as a proportion of 

GDP increased from 32 percent in 1982 to 72 percent in 1987. 
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External debt was seven times exports in 1987. Debt service (interest and principal 
payments) as a proportion of GDP mid exports would have constituted a severe burden 
except that much debt was provided on concessional terms requiring only modest 

service. 

Item 

Government Revenue 
Grants 

Total 

Government 
Expenditures 

Overall Government 
Deficit 

As Percent of GDP 

1982 1983 1984 1985 1986 1987 
(Prelim-) 

(YR billions)
3.7 4.4 4.7 5.4 7.2 7.5 
2.0 0.9 0.8 0.7 1.8 1.5 

5.7 5.3 5.5 6.1 9.0 9.0 

11.0 10.1 10.0 11.1 12.8 18.8 

5.3 4.8 4.5 5.0 3.8 9.5 

26 22 19 16 10 22 

Source: Yandle et al. (pp. iv, v). 

The government expanded the money supply to service the public deficit. The annual rates of increase 
in GDP, money supply, and inflation are shown below: 

Item 1982 1983 1984 1985 1986 1987 

(Prelim.) 

(Percent annual increase) 

Real GDP -- 2.4 3.4 4.5 9.4 4.8 

Money Supply 26.4 27.5 27.5 20.0 25.5 10.1 

Price Level 
(Inflation rate)a 2.7 4.8 12.4 27.7 28.4 16 2 

Source: Wolters, p. 1.1. 
a Average of five major cities' retail prices. 
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With money supply increasing more rapidly than real GDP, the general price level rose -- by over 20 

percent annually in 1985 and 1986. Earnings of many farmers and others did not keep pace with 

inflation, hence they lost purchasing power. 

The exchange rate fixed at YR 4.5 = US $1 from 1973 to 1982 was successively depreciated thereafter. 

The official exchange rate and purchasing power parity of the rial in international exchange were as 

follows: 

Item 	 1982 1983 1984 1985 1986 1987 1988 1989 

(YR per US $) 

Official Exchange Rate 4.54 4.58 5.35 6.41 7.40 8.99 8.99 9.75 

Purchasing Power Parity 4.54 4.60 4.97 6.13 7.71 8.65 9.79a 

* Approximation for 1988 based on U.S. inflation rate of 4 percent and assumed Yemen rate of 15 

percent. 

Various approaches can be used to judge whether the rial was appropriately valued. 

1. 	 The parallel (cash) market exchange rate was YR 11.30 = US $1 in March 1989 compared with 

the official exchange rate of YR 9.75 -- indicating 16 percent overvaluation. This overvaluation 

was down from the 23 percent difference between the open market rate and the bank rate in 

December 1986 (Yandle, p. 26). 

2. 	 Another consideration is trends in the real exchange rate as measured by purchasing power 

parity (PPP). PPP is defined as an exchange rate with the same real purchasing power in any 

given year as that in a base year, here assumed to be 1982. For example, the U.S. Consumer 

Price Index in 1983 was 103.2 percent of the 1982 Index and the Yemen Retail Price Index 

(five city average) in 1983 was 104.8 percent of the 1982 Index. Thus for the 1983 exchange 

rate to have the same purchasing power as in 1982, other things equal, the official exchange rate 

in 1982 of YR 4.54/US $ had to increase to (104.8/103.2) x YR 4.54 = YR 4.60/US $. The PPP 
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for 	each year shown in the above table indicates the rial was not more overvalued from 1983 
to 1986 than in 1982, other things equal, but became increasingly overvalued in 1988 and 1989 
because the inflation rate was much higher in than the U.S. while theYemen in official 
exchange rate remained nearly unchanged. 

For PPP as calculated above to hold, data must be accurate and other things must be equal 
- assumptions that do not hold. The U.S. $ to which the YR is pegged is not necessarily the 
appropriate comparison for PPP because only 3 percent of its trade is with the U.S. The YR 
has held up in part because of anticipated oil revenues despite large trade deficits. But as 
indicated elsewhere, oil revenues have a modest expected life. In the absence of oil revenues, 
the YR would be considerably lower in foreign exchange, and Yemen's pricing and incentive 
structures would thereby be more favorable than currently to agriculture. Even gz eater pressure 
would have existed to lower the value of the rial and a greater difference would be found 
between parallel market and official exchange rates if the U.S. dollar would not have declined 
40 percent in real terms from 1982 to 1986 -- effectively devaluating the YR against currency 
of Yemen's trading partners in Europe and Japan. 

3. 	 Consultations with numerous persons in Yemen, knowledgeable regarding foreign trade, surfaced 
several times the problem of foreign exchange shortages and rationing. The exchange rate 
shortage, which can be lowered by devaluation, was being experienced by traders. 

4. 	 Foreign exchange and trade restrictions reduce demand for foreign exchange and hence raise the 
value of the rial above that which would prevail in a well-functioning market. 

5. 	 Finally, continuation of large international payment deficits suggest an overvalued currency as 
noted in the table below. Principal conclusions from these data are that: 

" 	 Merchandise exports are a small fraction of merchandise imports. 

" 	 The large trade deficit in merchandise has declined to less than half of the 1982 level. If the 
income from transfers (mainly worker remittances but also grants from abroad) had remained 
at the 1982 level, the current account deficit would have been small. But because transfer and 
services income fell more than the merchandise trade deficit, the current account deficit was 
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greater in 1987 than in 1982. The large deficit in 1987 (preliminary) in part was due to 

nonrecurring outlays needed to prepare for delivery of Yemen's oil reserves. 

Item 1982 1983 1984 1985 1986 1987 

(Prelim.) 

(US $ million)
 

Exports 4.9 9.8 9.0 8.2 16.4 69.Oa
 

Imports .1,952.4 -1,796.0 -1,413.7 -1,106.1 -867.7 -1,370.7
 

Trade -1,947.5 -1,786.2 -1,404.7 -1,097.9 -851.3 -1,301.7
 

Deficit
 

Services -37.3 -51.5 -45.8 -71.6 -77.0 -184.9
 

Transfers 1,392.7 1,293.1 1,137.3 850.2 835.9 879.8
 

Current
 
Account
 
Deficit -592.1 -544.6 -313.2 -319.3 -92.4 -606.8
 

Source: Yandle, p. 25.
 

a $37.8 million of $69 million exports was from oil revenue.
 

The large current account deficit required additional borrowing from abroad and indicated 

a large demand relative to supply for foreign exchange, drawing up the value of the riaL 

With real foreign debt more than doubling in 1987 compared to 1986, pressures exist to 

reduce the value of the rial. Restrictions include bans on imports of fruits and vegetables, 

duties on other imports, and difficulties and delays in obtaining import licenses. 

In conclusion, it seems reasonable to conclude that the official exchange rate of the rial was at least 16 

percent overvalued in March 1989. 
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ANNEX 2 

Analysis of Impact of Fruit and Vegetable
 

Import Restriction on the Welfare of
 

Consumers, Producers, and the Nation of Yemen
 

Annex Tables 2.1 and 2.2 quantify the welfare effects of restricting imports of fruits and vegetables to 
promote self-sufficiency, raise producers' incomes, and save foreign exchange. Critical results are 
discussed in the text; Annex 3 emphasizes the conceptual framework and important assumptions 
underlying calculations in Annex Tables 2.1 and 2.2. 

1. 	Import duties on inputs and an overvalued rial are presumed to be ended. The ratio of 
variable cost with unrestricted market to variable cost in 1986 is called the border cost 
adjustment B. The ratio was calculated from budgets and is generally annear 1.0 because 
overvalued YR nearly offsets the import duty on imports. R ducing import duties on 
production inputs would reduce the losses to producers from removing fruit and vegetable 

import restrictions. 

2. 	 Fruits and vegetables consumed on farms where the crops are produced are omitted from 
the welfare analysis. Only the marketed surplus is assumed to influence the welfare analysis. 
The assumption that the economic welfare of subsistence production and producers is not 
influenced by trade policies does not fully hold, of course. 

3. 	 Exports are treated as if they were domestic consumption, in part because they are very 
small and in part because they are likely to be offset by illegal imports. No data are 

available on the latter, however. 

4. 	 Prices are for the Hodeidah wholesale market, the largest in Yemen. Producers are 
presumed to deliver commercial produce to that market at the indicated supply prices. 

5. 	 Supply and demand elasticities are interpreted from several sources'. They are for fruits 
and vegetables produced and/or consumed in Middle Eastern countries such as Jordan, 
Egypt, Saudi Arabia, and Syria because estimates are not available for Yemen. Results for 

'See Henneberry; Askari and Cummings; Jiron et al. 
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a range of parameter estimates are reported. Estimate A for lower (absolute values) of 

elasticities apply mainly to a short run of 1-2 years whereas estimate B for higher elasticities 

apply to the long run of 5 years and longer. Alternatively, estimates A and B can be 

interpreted as a sensitivity analysis showing results for alternate elasticity assumptions. 

Estimate A is considered to be more reliable than estimate B in part because an even lower 

exchange rate (applying to estimates A and B alike) than presumed is likely for Yemen in 

the long run after oil revenues decline. The presumed 16 percent devaluation of the rial in 

border price estimates reflects equilibrium only in the short to intermediate run while off 

revenues remain high. 

6. 	 The partial-equilibrium analysis does not include cross-elasticities of supply and demand. 

The aggregate analysis is from a weighted average of fruit and vegetable prices and quantities 

and is not from a general equilibrium model. It is not possible to sum results for individual 

fruits or vegetables to obtain the aggregate in part because not all fruits and vegetables are 

included in results for specific crops. 

7. 	The conceptual framework is illustrated graphically in Annex Figure 2.12. Import restrictions 

currently provide self-sufficiency in fruits and vegetables at equilibrium price P and quantity 

Q given by the intersection of domestic supply Sd and demand D in Annex Figure 3.1. 

Domestic supply is Sdb in the absence of import duties and overvalued currency. The ratio 

of Sdb to Sd at any given quantity is B3 . 

Import supply is assumed to be perfectly elastic at border price Pb, the domestic price in the 

absence of import restrictions. Consumers surplus is decreased by area 1 to 8 when trade 

restrictions raise price from Pb to P -- an amount indicated by row (24) in Annex Tables 2.1 

and 2.2. Producers surplus or net return to fixed inputs is increased by area 1 + 8 - 9 when 

imports are restricted and prices raised from Pb to P -- a value indicated by row (23) in 

Annex Table Figures 2.1 and 2.2. Import duties less the implicit subsidy from an overvalued 

2For a more comprehensive discussion of assumptions, see Tweeten, 1989. 

3For example, for grapes per hectare tradable variable input costs were YR 5,658, nontradable costs 
were YR 151,610, and total variable costs were YR 157,268 per hectare. Tradable input costs fell to 
YR 3,712 without duties at the official exchange rate and were YR 4,646 without duties at the shadow 
exchange rate. If nontradable input costs remain unchanged, total variable costs become YR 4,646 + 
YR 151,610 = YR 156,250 per hectare. Thus the border cost adjustment factor B is YR 
156,250/157,268 = .99. The presumption of B is that the ratio of marginal border costs to actual costs 
remains the same over levels of output considered in the analysis. 
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Annex Figure 2.1 Conceptual Framework for Welfare Analysis in Annex Tables 2.1 and 2.2 
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rial bring a net gain to government of area 2 + 7 + 9. Thus consumers lose more than 

producers and government gain from restricting imports of fruits and vegetables. Area 3 to 

6 is called the net social cost and is the full national income sacrificed by interventions 

bringing self-sufficiency. Area 3 to 6, quantified in row (21) of Annex Tables 3.1 and 3.2, 

is comprised of the excessive resource cost (area 6) from domestically producing a commodity 

that could be obtained with fewer resources from imports plus the net sacrifice in value of 

consumption (area 3 + 4 + 5) foregone. The domestic price Pb and quantity QP minimizing 

social cost result from equilibrium of domestic demand D and total supply SdbaS formed by 

allowing open trade. Domestic supply QP plus imports of Qr-Qp allow consumption Q. in 

the absence of trade restrictions. 

Impacts of market interventions to bring self-sufficiency based on the framework in Annex 

figure 3.1 are summarized below: 

Line in Tables Area in 
2.1 and 2.2 Figure 3.1 

Gain to producers (23) 1+8-9
 
Loss to consumers (24) 1+2+3+4+5+6+7+8
 
Gain to government (22) 2+7 + 9
 

Net social cost 	 (21) 3+4+5+6. 

8. 	 Policy transfer inefficiency measures in rows (25) and (27) do not include administrative costs 

of the interventions. Row (25) measures national income sacrificed per rial transferred to 

producers and would equal zero if no national income were sacrificed to transfer a rial to 

producers. Row (27), the ratio of social cost to initial revenue PQ, also would be zero for 

a pure transfer. Trade restrictions are only one means to transfer income to producers. 

Other means such as direct money transfers or research to lower production costs through 

improved technology may give transfer inefficiency ratios near zero or even negative (the 

latter a transfer to producers that increases full national income). 

9. 	 Social costs are calculated from linear approximations to the curvilinear supply and demand 

curves. 
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10. Finally, analyses are as refined as available data permit but all data are subject to 

considerable error. Hence, results must be interpreted as approximations in need of 

refinement as additional information and more accurate parameter estimates become 

available. 
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Annex Table 3.1. Welfare Analysis of Import Restrictions on Fruits, 1987.
 

Symbol- Apples** Grapes
 

A 8 A 
 B
 

Data
 

(1) Domestic "roduction (1,000 mt) 
 0 0.2 0.2 129.4 129.4
 
(2) Proportion Marketed 
 m 
 0.7 
 0.7 0.95 0.95
 
(3) Exports (1,000 mt) 
 x 2.5 2.5
 
(4) WhoLesale Price, Hodeidah (YR/t) 
 P 49000 49000 17886 17886
 
(5) Border Price, Hodeidah (YR/t) Pb 
 7593 7593 
 8226 8226
 
(6) Elasticity of Supply 
 Es 0.2 1 0.2 1
 
(7) Elasticity of Demand 
 Ed 
 -1 -2 
 -1 -2
 
(8) Border Cost Adjustment 
 9 0.95 0.95 0.99 0.99
 

Results
 

........-----------------------------------------------------------------------------------------------------------------------------------------

(9) Domestic Mktd. Consup. and Prod. (1,000 mt) 
 O--On 0.1400 0.1400 122.9300 122.9300
 
-J (10) Supply Intercept a=Q/PEs 
 0.01614689 0.00000236 
 17.34423848 0.00687297
 

(11) Demand Intercept b=Q/P^Ed 
 6860.0000 336140000.0000 
 2198725.9800 39326412878.2800
 
(12) Production at Border Price (1,000 mt) Op=a(Pb/B)^Es 0.09741521 0.02283609 
 105.45469949 57.10815976
 
(13) Marketed Consumption (1,000 mt) OcubPbAEd 
 0.90346372 5.83033348 
 267.28981036 581.17499976
 
(14) Imports at Border Price (1,000 mt) Oc-Op 
 0.80604850 5.80749739 
 161.83511086 524.06684000
 
(15) Change in Production (1,000 mt) 
 ^Qp=Q-Qp 0.04258479 0.11716391 
 17.47530051 65.82184024
 
(16) Change in Consumption (1,000 mt) 
 ^Oc=Gc-O 0.76346372 
 5.69033348 144.35981336 458.24499976
 
(17) Change in Price (YR) 
 P-Pb 41407.0000 41407.0000 96,0.0000 
 9660.0000
 
(18) Ratio, wholesale/Border (M) 100(P/Pb) 645.3312 
 645.3312 217.4325 
 217.4325
 
(19) Net Social Cost from Production (YR 1,000) Psc=.5^Op(BP-Pb) 
 829.4878 2282.1772 82842.8853 312033.0412
 
(20) Net Social Cost from Consumption (YR 1,000) Csc=.5^OcP 
 15806.3711 117809.8192 
 697257.8840 2213323.3489
 
(21) Total Net Social Cost (YR 1,000) Psc.Csc 
 16635.8589 120091.9964 
 780100.7693 2525356.3900
 
(22) Gain to Government (YR 1,000) (1-B)PO 
 343.0000 343.0000 
 21987.2598 21987.2598
 
(23) Addition to Producer Surplus (YR 1,000) (24)-(21)-(22) 4624.4922 
 3171.8028 1082673.6549 853483.4990
 
(24) Loss of Consumers Surplus (YR 1,000) (9)(17)+(20) 21603.3511 
 123606.7992 1884761.6840 3400827.1489
 
(25) Social Cost/Producers Surplus Gain (R) (21)1(23) 3.5973 
 37.8624 0.7205 
 2.9589
 
(26) Revenue (YR 1,000) 
 PO 6860.0000 6860.0000 2198725.9800 2198725.9800
 
(27) Social Cost/Gross Revenue (YR) 
 (21)1(26) 2.42505231 17.50612193 0.35479672 1.14855440
 

*The caret in rows (10) to (13) designates an exponent. The cret in rows (15), 
(16), (19). and (20) refers to the change in price and quantity.
 
**See text for explanation of estimates A and B.
 



Annex Table 3.1. Welfare Analysis of Import Restrictions on Fruits, 1987.
 

Symbol- Dhrs Bananas
 

A B A 

Data 
..................--------------------------------------------------------.---------------------------------------------------------------------------

(1) Domestic Production (1,000 mt) 0 
 15.2 15.2 
 31.1 31.1
 
(2) Proportion Marketed 
 0.8
m 0.8 0.75 0.75 
(3) Exports (1,000 mt) 
 x
 
(4) Wholesale Price, Hodeidah (YR/t) 
 P 
 15564 15564 10696 
 10696
 
(5) Border Price, Hodeidah (YR/t) Pb 
 10167 10167 5919 5919
 
(6) Elasticity of Supply 0.2
Es 
 1 0.2 1

(7) Elasticity of Demand 
 Ed 
 -1 -2 
 -1 -2
 
(8) Border Cost Adjustment B 0.97 
 0.97 0.99 
 0.99
 

Results
 

...................-----------------------------------------------------------------------------------------------------------------------------------

(9) Domestic Mktd. Consutp. and Prod. (1,000 mt) O=Om 12.1600 12.1600 23.3250 23.3250 
(10) Supply Intercept a=O/PEs 1.76404366 0.00078129 3.64734944 0.00218072 
(11) Demand Intercept b=Q/PEd 189258.2400 2945615247.3600 249484.2000 2668483003.2000 
(12) Production at Border Price (1,000 mt) Op=a(Pb/B)^Es 11.23552960 8.18904848 20.76347325 13.03807286 
(13) Marketed Consurption (1,000 mt) Qc=bPbEd 18.61495426 28.49642453 42.14972124 76.16715971 
(14) Iimports at Border Price (1,000 mt) Oc-Op 7.37942466 20.30737605 21.38624790 63.12908686 
(15) Change in Production (1,000 mt) ^Op=Q-Qp 0.92447040 3.97095152 2.56152675 10.28692714 
(16) Change in Consumipticn (1,000 mt) A0c=Oc-Q 6.45495426 16.33642453 18.82472124 52.84215971 
(17) Change in Price (YR) P-Pb 5397.0000 5397.0000 4777.0000 4777.0000 
(18) 

(19) 

Ratio, Whotesale/Border (X) 

Net Social Cost from Production (YR 1,000) 

100(P/Pb) 

Psc=.5-0p(BP-Pb) 
153.0835 

2278.8565 

153.0835 

9788.5543 

180.7062 

5981.2162 

180.7062 

24020.1806 
(20) Net Social Cost from Consumption (YR 1,000) Csc=.5-oc'P 17418.6941 44083.8416 44962.8467 126213.4985 
(21) Total Net Social Cost (YR 1,000) PscCsc 19697.5506 53872.3959 50944.0629 150233.6791 
(22) Gain to Government (YR 1,000) (1-B)PQ 5677.7472 5677.7472 2494.8420 2494.8420 
t23) Addition to Producer Surplus (YR 1,000) (24)-(21)-(22) 57670.9163 50161.2185 102947.4668 84908.5024 
(24) Loss of Consurmers Surplus (YR 1,000) (9)(17)(20) 83046.2141 109711.3616 156386.3717 237637.0235 
(25) Social Cost/Producers Surplus Gain (YR) (21)/(23) 0.3416 1.0740 0.4949 1.7694 
(26) Revenue (YR 1,000) PQ 189258.2400 189258.2400 249484.2000 249484.2000 
(27) Social Cost/Gross Revenue (YR) (21)/(26) 0.10407764 0.28465020 0.20419755 0.60217713 

*The caret in rows (10) to (13) designates an exponent. The caret 
in rows (15), (16), (19), and (20) refers to the change in price and quantity.
 
**See text for explanation of escimates A and B.
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Annex Table 3.1. Welfare Analysis of Import Restrictions on Fruits, 1987.
 

Symbl 
 Total Fruits
 

A B 

Data
 

..........----------------------------------------------------------------------------------------------------------------------------------------

(1) Domestic Production (1,000 mt) 0 
 410 '10 
(2) Proportion Marketed m 
 0.72 0.72
 

(3) Exports (1,000 mt) x
 

(4) Wholesale Price, Hodeidah (YR/t) P 16639 16639
 
(5) Border Price, Hodeidah (YR/t) Pb 
 8535 8535
 

(6) Elasticity of Supply Es 
 0.1 0.8
 
(7) Elasticity of Demand Ed 
 -0.8 -1.7
 
(8) Border Cost Adjustment B 0.98 0.93
 

Results
 

.........-------------------------------------------------------------------------------------------------


(9) Domestic Mktd. Consup. and Prod. (1,000 mt) O=Om 295.2000 295.2000
 
X (10) Supply Intercept 
 a=Q/P^Es 111.68725855 0.12394088
 

(11) Demand Intercept b=O/PEd 703101.6717 4426216268.7497
 
(12) Production at Border Price (1,000 mt) Qp=a(Pb/B)^Es 276.69504118 175.87193245
 
(13) Marketed Consumption (1,000 mt) Oc-bPbEd 
 503.56473690 918.30434001
 

(14) Imports at Border Price (1,000 mt) Dc-Op 
 226.86969572 742.43240756
 
(15) Change in Production (1,000 mt) ^0p=o-op 
 18.50495882 119.32806755
 
(16) Change in Consumption (1,000 mt) -Qc=Qc-Q 
 208.36473690 623.10434001
 
(17) Change in Price (YR) P-Pb 
 8104.0000 8104.0000
 
(18) Ratio, Wholesate/Border () 100(P/Pb) 194.9502 
 194.9502
 
(19) Net Social Cost from Production (YR 1,000) Psc=.50Qp(BP-Pb) 
 /1903.0530 463662.3326
 
(20) Net Social Cost from Consumption (YR 1,000) Csc=.5OcP 
 844293.9139 2524818.7857
 

(21) Total Net Social Cost (YR 1,000) Psc+Csc 
 916196.9670 2988481.1183
 

(22) Gain to Government (YR 1,000) (1-B)PQ 
 98236.6560 98236.6560
 

(23) Addition to Producer Surplus (YR 1,000) (24)-(21)-(22) 2222161.0910 1830401.8114
 
(24) Loss of Consuers Surplus (YR 1,000) (9)(17)(20) 
 3236594.7139 4917119.5857
 

(25) Social Cost/Producers Surplus Gain (YR) (21)/(23) 0.4123 
 1.6327
 
(26) Revenue (YR 1,000) Pa 
 4911832.8000 4911832.8000
 

(27) Social Cost/Gross Revenue (YR) (21)/(26) 
 0.18652853 0.60842485
 

*The caret in rows (10) to (13) designates an exponent. The caret in rows (1!), (16), (19). 
and (20) refers to the change in price and quantity.

**See text for explanation of estimates A and B. 
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Annex Table 3.2. Welfare Analysis of Import Restrictions on Vegetables, 
1987.
 

Symbol Tomatoes Onions 
A B A B 

Data
...................................................................................................................................................
 

(1) Domestic Production (1,000 mt) 
 0 
 1.331 
 1.331

(2) Proportion Marketed 33.6 33.6
 

m 0.9 0.9 
 0.85

(3) Exports (1,000 nt) 

0.85 
x 0.1


(4) Wholesale Price, Hodeidah (YR/t) 
0.1
 

P 
 9543 
 9543 
 4021 
 4021
(5) Border Price, Hodeidas (YR/t) Pb 
 3472 
 3472 
 2206
(6) Elasticity of Supply 2206
 
Es 
 0.3 
 0.6 
 0.3
(7) Elasticity of Demand 0.6

Ed 
 -1 
 -1
(8) Border Cost Adjustment 

-2 -2

B 0.92 
 0.92 
 0.90 
 0.90
 

Results
 

(9) Domestic Mktd. Consmp. and Prod. (1,000 mt) a=Om 1.1979u (10) Supply Intercept 1.1979 28.5600 28.5600a.Q/P^Es 0.07665052 0.00490467 2.36841597 0.19640736(11) Demand Intercept b=O/P^Ed 11431.5597 109091374.2171(12) Production at Border 114839.7600 461770674.9600Price (1,000 mt) Qpxa(Pb/B)^E* 0.90688591 
(13) 

0.68656988 24.61880003 21.22147462Marketed Consumption (1,000 Ut) QcabPb'Ed 3.29249991 9.04963326 52.05791478 94.88888274(14) Importm at Border Price (1,000 mt) Oc-Op 2.38561400 8.36306338 27.43911474 73.66740812(15) Change in Production (1,000 Ut) Qp=Q-Op 0.29101409 0.51133012 
 3.94119997 
 7.33852538
(16) Change in Consuaiption (1,000 at) 5Qc=Qc. Q 2.09459991 7.85173326 23.49791478 66.32888274(17) Change in Price (YR) 
 P-Pb 
 6071.0000 
 6071.0000 
 1815.0000 
 1815.0000
(18) Ratio, Wholessle/Border (Z) 
 100(P/Pb) 
 274.8560 
 274.8560 
 182.2756 
 182.2756
(19) Met Social Cost from Production (YR 1,000) Psc=.5^0p(BP-Pb) 
 772.2874 
 1356.9577 
 2784.2607 
 5184.3013
(20) Net Social Cost from Consumption (YR 1,000) Csc=.5 5 c'P 
 6358.1580 
 23833.9363 
 21324.3577 
 60193.4611
(21) Total Net Social Cost (YR 1,000) 
 Psc+Csc 
 7130.4454 
 25190.8940 
 24108.6184 
 65377.7623
(22) Gain to Government (YR 1,000) 
 (l-B)PQ 
 914.5248 
 914.5248 
 11483.9760 
 11483.9760
(23) Addition to Projcer Surplus (YR 1.000) 
 (2)-(21)-(22) 
 5585.6388 
 5000.9685 
 37568.1633
(24) Loss of Consumers Surplus (YR 1,000) 35168.1227(9)(17)*(20) 
 13630.6089 
 31106.3872 
 73160.7577 
 112029.8611
(25) Social Cost/Producers Surplus Gain (YR) (21)/(23) 
 1.2766 
 5.0372 
 0.6417
(26) Revenue (YR 1,000) PO 
1.8590
 

11431.5597 
 11431.5597 
 114839.7600 
 114839.7600
(27) Social Cost/Gross Revenue (YR) 
 (21)1(26) 
 0.62375088 
 2.20362703 
 0.20993268 
 0.56929553
 
.. aa. . . = - -- ..a . -=. .a .. . . .f. .- = == =. 


= 
= === 
 . . .
 . .
 



-----------------------------------------------------------------------------------------------------------------------------------------------------

Annex Table 3.2. Welfare Analysis of Import Res~rictions on Vegetables, 1987.
 

.......... . .. = 


Symbol Potatoes Total Vegetables
 

A B A R
 
2 

UU*35 8U2322=S................~n~u n a ==-n===:=Sn......
 

Data
 

(1) Oomestic Production (1,000 mt) 0 110.3 110.3 665.1 665.1
 

(2) Proportion Marketed m 0.85 0.85 0.85 0.85
 

(3) Exports (1.000 mt) x 0.4 0.4 0.5 0.5
 

(4) %MoLesate Price, Hodeidah (YR/t) P 3862 3862 66&73 6683
 

(5) Border Price, Hodeidah (YR/t) Pb 3630 3630 3532 3532
 

(6) Elasticity of Supply Es 0.3 0.6 0.2 0.5
 

(7) Elesticity of Demand Ed -1 -2 -0.8 -1.7
 

(8) Border Cost Adjustment 8 0.95 0.95 0.93 0.93
 

Results
 
........................................................................................................................................................

(9) Domestic Mktd. Conump. and Prod. (1,000 mt) QOm 93.7550 93.7550 565.3350 565.3350 

01 (10) Suply Intercept aS=/P^Es 7.86956555 0.66055210 97.12065022 6.91544518 

(11) Demand Intercept b=0/P^Ed 362081.8100 1398359950.2200 649057.3054 1797866157.4848
 

(12) Prodkrtion at Border Price (1.000 mt) QOpa(Pb/B)-Es 93.45567170 93.15729905 504.91599717 426.17602678
 

(13) Marketed Consumption (1,000 mt) Qc-bPb^Ed 99.74705510 106.12207349 941.60007954 1671.56079318
 

(14) Imports at Border Price (1,000 mt) Qc-Qp 6.29138340 12.964T7445 436.68408237 1245.38476640 

(15) Change in Production (1,000 mt) ^Op=Q-Op 0.29932830 0.59770095 60.41900283 139.15897322 

(16) Change in Consumption (1,000 mt) ^Qc-Qc-Q 5.99205510 12.36707349 376.26507954 1106.22579318
 

(17) Change in Price (YR) P-Pb 232.0000 232.0000 3151.0000 3151.0000
 

(18) Ratio, Wlhotesate/Border (1) 100(P/Pb) 106.3912 106.3912 189.2129 189.2129
 

(19% Net Social Cost from Production (YR 1,000) Psc=.5^Qp(BP-Pb) 5.8219 11.6253 81057.8321 186694.9827
 

(20) Net Social Cost from Consumption (YR 1,000) Csc=.5Qc^P 695.0784 1434.5805 592805.6328 1742858.7372
 

(21) Total Net Social Cost (YR 1,000) Psc+Csc 700.9003 1446.2058 673863.4649 1929553.7198
 

(22) Gain to Government (YR 1,000) (1-B)PQ 1810-4.0905 13104.0905 264469.3663 264469.3663
 

(23) Addition to Producer Surplus (YR 1,000) (24)-(21)-(22) 3641.2476 3635.4442 1435843.3865 1330206.2360
 

(24) Loss of Consumers Surplus (YR 1,000) (9)(17)+(20) 22446.2384 23185.7405 2374176.2178 3524229.3222
 

(25) Social Cost/Producers Surplus Gain (YR) (21)1(23) 0.192r 0.3978 0.4693 1.4506
 

(26) Revenue (YR 1,000) PO 362081.8100 362081.8100 3778133.8050 3778133.8050
 

(27) Social Cost/Gross Revenue (YR) (21)/(26) 0.00193575 0.00399414 0.17835881 0.51071609
 



ANNEX 3 

Cost of ProdMtion Data 

This annex presents cost of production data collected in the YAR in March 1989. Most of the farm 
budgets were collected in Sanna, and the various regional development authorities and project sites 
throughout the country. Other data were obtained from published studies on specific agricultural 
commodities. The number of budgets identified ranged from 7 for maize to 1 for most fruits. No costs 
of production could be obtained for barley, dates and papayas. 

Since these budgets had been prepared over differing time periods, using different approaches and 
costing procedures, they had to be reviewed for completeness and revised to reflect representative costs 
for 1988. In particular, returns to land and well owners were added. The following sharecropping 
arrangements were used to determine returns. 

Source of irrigation Party Share 

rainfed land owner 1/4 
tenant 3/4 

spate(l) land owner 1/2 
tenant 1/2 

tubewell(1) land owner 1/4 
well owner 1/4 
tenant 1/2 

(1) Harvesting costs are deducted before output is shared. 

Net returns are to fixed capital, operating capital and management. Costs of production are on a per
hectare basis and in financial (actual) prices. Returns and costs are expressed in accounting (economic) 
terms throughout the EPC and DRC calculations in Annexes 5-6. 

Even though some of the farm budgets pertain to specific regions (Dhamar and Tihama) mnd reflect 
specific farming practices, it was not possible to obtain sufficient data enabling the study team to 
prepare a complete set of production costs by major modes of production and agro-climatic zones. Nor 
wa it possible to ascertain the various crop rotations during the agricultur- year. These and other 
limitations underline the urgent need for further efforts to prepare a mcre complete set of farm budgets 
using expanded, refined and up-to-date information. 
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Costs of production in the following pages are classified by crop. Each budget is identified by location 

and type of irrigation. The source from which the budget was obtained is indicated by a number. 

Numbers refer to the following sources: 

1. 	Central Highlands Rural Development Project (Dhamar) 

2. 	 Tihama Development Authority (data pertaining to the Southern Tihama region) 

2.a Tihama Development Authority (data pertaining to Wadi Siham in Tihama) 

2.b Tihama Development Authority (data pertaining to Central and Northern Tihama) 

3. 	USAID Farming Practices for Productivity Study Team (Budgets prepared by Bob Morrow 

in 1985) 

4. 	Abaker Abuel Beshar, August 1984. Comparative Economics of Maize Production and 

Marketing in the Tihama Region, YAR. 

5. 	Ministry of Agriculture and Fisheries, August, 1982. Economics of Sorghum Production ad 

Marketing in the Tihama Rezion. 

6. 	Ministry of Agriculture and Fisheries, February, 1982. Grape Production and Marketing in 

YAR. 

7. 	A.M.Abuel Bashar and Ablul Hamid AL Mujahed. May, 1983. Economics of Banana 

Production, Marketing and Imports in YAR. 

8. 	M.A. Chaudry, October, 1980. Coffee Production and Marketing in YAR1 

9. 	Floyd A. Lasley, April, 1988. The Poultry Industry in Yemen: Changing Economics and 

Structure. 
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Millet
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Budget 1 
Crop: millet 
Location: Southern Tihama 
Type: spate irrigation 
Source: (2) 

INPUTS UNIT NUMBER UN.COST TOTAL COST (YR) 

Land preparation 
(YR) (/Maad) (/Ha) 

Ploughing Hr 1 75 75 201 
Levelling Hr 1 100 100 271 
Canal preparation Worker 2 30 60 16' 
Other Hr 2 80 160 449 

Planting & subsequent 
operations 

Planting Worker 6 20 120 33. 
Weeding & related op. Worker 4 20 80 22 
Thinning & repair Worker 2 25 50 13 
Irrigation Worker 7 25 175 48 
Plant protection Worker 
Fertilizer application Worker 2 20 40 11 
Harvesting & related op. 465 129 

Other inputs 

Seed Kg 10 7 70 194 
Fertilizer Sacks 2 200 400 111 
Other chemicals 

Subtotal inputs 1795 498E 

Other costs 

Returns to land owner 1834 509] 

Total costs 3629 10079 

OUTPUT 

Yield Kg 540 5.8 3132 8700 
By-product 1000 2778 

Gross returns 4132 11478 
Net returns 504 1399 
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Budget 2
 
Crop: millet
 
Location: Wadi Siham (Tihama)

Type: spate irrigation
 
Source: (2.a)
 

INPUTS UNIT NUMBER UN. COST TOTAL COST (YR)
 

(YR) (/Ha)
 

Seed, fertilizer, irrig.
 

Seed Kg 19 12 
 232
 
Seedlings 
 Each
 
Fertilizer Kg

Organic fert. Donk.load 4 6 24
 
Herbic., fungic., insect. Li/kg
 

Mechanical power Hour 
 11 100 1080
 

Animal draft Day 2 100 200
 

Labor 
 Day 18 44 
 792
 

Subtotal inputs 
 2328
 

Other costs
 

Returns to lan : .mer 
 1797
 

Total costs 
 4125
 

OUTPUT
 

Yield Kg 512 6.5 3329
 
By-product 
 731
 

Gross returns 
 4060
 
Net returns
 
If hired labor 
 -65
 
If family labor 
 727
 
Returns to family labor/day 
 40
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Sorghum
 

82
 



Budget 1 
Crop: sorghum 
Location: Dhwaar 
Type: rainfed 
Source: (1) 

INPUTS UNIT NUMBER UN.COST 
(YR) 

TOTAL COST 
(YR) 

Seed, fertilizer & chemicals 360 

Seed 
Seedlings 
Urea 
TSP 
Sul. of potash 
Organic fertilizer 
Herbic., fungic., insect. 

Kg 
Each 
Kg 
Kg 
Kg 
Mt 

30 

100 

4 

2.4 

120 

240 

Tractor, animal traction 4500 

Tractor 
Oxen 
Donkey 

Hr 
Day 
Day 

27 
30 

150 
15 

4050 
450 

Labor 123 12300 

Land preparation 
Planting 
Irrigation 
Fertilizer application 
Thinning 
Spraying 
Weeding 
Harvesting 
Threshing 
carrying to house 

Day 
Day 
Day 
Day 
Day 
Day 
Day 
Day 
Day 
Day 

15 
20 

1 
8 

4 
35 
10 
30 

100 
100 

100 
100 

100 
100 
100 
100 

1500 
2000 

100 
800 

400 
3500 
1000 
3000 

Sacks Each 32 1.5 48 

Subtotal 17208 

Other costs 
Returns to land owner 6100 

Total costs 23308 

OUTPUT 
Yield 
By-product 

Kg 
Kg 

1600 
6000 

4 
3 

6400 
18000 

Gross returns 
Net returns 

24400 
1092 
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Budget 2
 
Crop: sorghum

Location: Dhamar
 
Type: well irrigation
 
Source: (3)
 

INPUTS 
 UNIT NUMBER UN.COST TOTAL COST
 

(YR) (YR)

Land Preparation 


Ploughing 
 Hr 16 100 1600
 
Levelling Hr 
 4 100 400
 
Labor Day 2 100 200
 

Planting
 
Preparation Day 
 3 100 300
 
Seed Kg 15 6 90
 
Labor Day 100
4 400
 
Covering Hr
 

Irrigation
 
Water M3
 
Labor 
 Day 14 100 1400
 

Fertilizer application
 
Nitrogen Kg
 
Phosphate Kg
 
Potassium Kg
 
Organic fert. Mt
 
Labor Day
 

0. chemicals/weeding
 
Chemicals/sprayers
 
Labor Day
 

Harvesting

Cutting & carrying Day 8 100 800
 
Threshing 
 Hr 3 100 300
 
Labor Day 4 100 
 400
 
Sacks Each 27 1.5 41
 

Subtotal 
 5931
 

Other costs
 

Returns to land owner 
 4490
 
Returns to well owner 
 4490
 

Total costs 
 14910
 

OUTPUT
 

Yield Kg 1500 4 
 6000
 
By-product Kg 
 4500 3 13500
 

Gross returns 
 19500
 
Net returns 
 4590
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Budget 3
 
Crop: sorghum
 
Location: Southern Tihama
 
Type: well irrigation
 
Source: (2)
 

INPUTS 
 UNIT NUMBER UN.COST TOTAL COST (YR)
 
Land preparation (YR) (/Maad) (/Ha)
 

Ploughing 
 Hr 1 100 100 278
Levelling Hr 
 1 100 100 278
Canal preparation Worker 2 60
30 167
Other 
 Hr 2 100 200 556
 

Planting & subsequent
 
operations
 

Planting Worker 5 100
20 278
Weeding & related cp. Worker 4 
 20 80 222
Thinning & repair Worker 4 80
20 222
Irrigation Worker 
 8 25 200 556

Plant protection Worker
 
Fertilizer application Worker 
 2 
 20 40 ill
Harvesting & .elated op. 
 200 556
 

Other inputs
 

Seed Kg 
 10 6 60 167
Fertilizer 
 Sacks 2 
 200 400 i111
 
Other chemicals
 

Subtotal 
 1620 4500
 

Other costs
 

Returns to land owner 
 854 2372
 
Returns to well owner 
 854 2372
 

Total costs 
 3328 9243
 

OUTPUT
 

Yield 
 Kg 603 5 3015 8375
 
By-product 


600 1667
 
Gross returns 
 3615 10042
 
Net returns 
 288 799
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Budget 4
 
Crop: sorghum
 
Location: Tihama
 
Type., well irrigation
 
Source: (5)
 

INPUTS 
 UNIT NUMBER UN.COST TOTAL COST
 
(YR) (YR)


Mechanical & draft power
 

Land preparation

Tractor Hr 100
4 400
 
Oxen Day 
 4 100 400
 

Levelling
 
Tractor Hr 
 5 100 500
 
Oxen Day 100
5 500
 

Sowing 
 3 100 300
 

Labor
 

Land preparation Day 4 
 44 176
 
Levelling Day 6 44 264
 
Sowing & ert. applic. Day 9 44 396
 
Irrigation Day 10 44 440
 
Harvesting & cutting Day 19 44 
 836

Threshing Day 3.5 44 154
 
Winnowing Day 3.5 44 154
 

Other inputs
 

Seed Kg 6 6 36
 
Fertilizer Kg 3 2 6
 

Subtotal 
 4562
 

Other costs
 

Returns to land owner 
 2291
 
Retlurns to well owner 
 2291
 

Total costs 
 9144
 

OUTPUT
 

Yield Kg 1400 
 5 7000
 
By-product Bundle 
 1500 2 3000
 

Gross returns 
 10000
 
Net returns 
 856
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Budget 5
 
Crop: Sorghum

Location: Wadi Siham (Tihama)

Type: well irrigation
 
Source: (2.a)
 

INPUTS UNIT NUMBER UN. COST TOTAL COST (YR)
 

(YR) (/Ha)
 

Seed, fertilizer, irrig.
 

Seed 
 Kg 
 25 10 239
 
Seedlings 
 Each
 
Fertilizer Kg
 
Organic fert. Donk.load 1 3 3
Herbic., fungic., insect. Li/kg
 

Mechanical power 
 Hour 13 
 100 1269
 

Animal draft 
 Day 2.43 100 243
 

Labor 
 Day 
 27 44 1200
 

Subtotal 
 2954
 

Other costs
 

Returns to land owner 
 1633
Returns to well owner 
 1633
 

Total costs 
 6220
 

OUTPUT
 

Yield 
 Kg 1099 4.7 5165
 
By-product 


1958
 
Gross returns 
 7122
 
Net returns 
 902
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Maize 
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Budget 1
 
Crop: Maize (sub-tropical)
 
Location: Dhamar
 
Type: spate irrigation
 
Source: (1) 

INPUTS UNIT NUMBER UN.COST TOTAL COST 
(YR) (YR) 

Seed, fertilizer & chem. 5360 

Seed Kg 60 6 360 
Urea 
TSP 

Kg 
Kg 

Sul. of potash 
Organic fertilizer 

Kg 
Mt 10 500 5000 

Herbic., fungic., insect. 

Tractor, animal traction 3240 

Tractor Hr 
Oxen Day 27 110 2970 
Donkey Day 18 15 270 

Labor 131 13100 

Land preparation 
Planting 
Irrigation 

Day 
Day 
Day 

15 
24 
35 

100 
100 
100 

1500 
2400 
3500 

Fertilizer application Day 3 100 300 
Thinning Day 4 100 400 
Spraying 
Weeding 

Day 
Day 10 100 1000 

Harvesting Day 16 100 1600 
Threshing Day 6 100 600 
carrying to house Day 18 100 1800 

Sacks Each 35 1.5 53 

Subtotal 21753 
Other costs 

Returns to land owner 7012 
Irrigation (wadi pumped) M3 7280 0.05 364 

Total costs 29129 

OUTPUT 
Yield Kg 1750 6 10500 
By-product Kg 2625 3 7875 

Gross returns 18375 
NeL returns 
If hired labor -10754 
If family labor 2346 
Returns to family labor/day 18
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Budget 2
 
Crop: maize (temperate)
 
Location: Dhamar
 
Type: borehole irrigation
 
Source: (1)
 

INPUTS 
 UNIT NUMBER UN.COST TOTAL COST
 
(YR) (YR)
 

Seed, fertilizer & chem. 
 5840
 

Seed 
 Kg 60 
 6 360

Urea 
 Kg 200 2.4 480
 
TSP 
 Kg

Sul. of potash Kg

Organic fertilizer 
 Mt 10 500 5000
 
Herbic., fungic., insect.
 

Tractor, animal traction 
 2325
 

Tractor 
 Hr 18 
 100 1800
 
Oxen 
 Day

Donkey 
 Day 35 15 
 525
 

Labor 
 100 10000
 

Land preparation Day 
 3 100 300
Planting 
 Day 10 100 1000

Irrigation 
 Day 35 100 3500

Fertilizer application Day 
 3 100 300
Thinning Day 4 100 400
 
Spraying 
 Day

Weeding 
 Day 10 
 100 1000

Harvesting 
 Day 15 100 1500
Threshing Day 5 100 500
carrying to house 
 Day 15 
 100 1500
 

Sacks 
 Each 30 
 1.5 45
 

Subtotal 
 18210
 
Other costs
 

Returns to land owner 
 6054

Irrigation 
 M3 11200 0.4 4480
 

Total costs 
 28744
 

OUTPUT
 
Yield Kg 
 1500 6 9000
By-product 
 Kg 2250 3 6750
 

Gross returns 
 15750
 
Net returns
 
If hired labor 
 -12994

If family labor 
 -2994

Returns to family labor/day 
 -30
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Budget 3
 
Crop: maize
 
Locationt Dhemar
 
Type: well irrigation
 
Source: (3)
 

INPUTS 
 UNIT NUMBER UN.COST TOTAL COST
 
(YR) (YR)

Land Preparation
 
Ploughing Hr 100
20 2000
 
Levelling 
 Hr 3 100 300
 
Labor Day 100
4 400
 

Planting
 
Seed Kg 6
25 150
 
Labor Day 
 4 100 400
 
Covering Hr 100
1.5 150
 

Irrigation

Labor Day 100
14 1400
 

Fertilizer application
 
Nitrogen Kg

Phosphate Kg
 
PotassiLun Kg

Organic fert. Mt 
 250
 
Labor Day
 

0. chemicals/weeding
 
Chemicals/sprayers
 
Labor Day 8 100 
 800
 

Harvesting

Cutting & carrying Day 25 100 
 2500
 
Threshing Hr
 
Labor Day

Sacks Each 27 1.5 41
 

Subtotal 
 8391
 
Other costs
 

Returns to land owner 
 2365
 
Returns to well owner 
 2365
 

Total costs 
 13120
 

OUTPUT
 
Yield Kg 1500 
 4 6000
 
By-product 
 Kg 2000 3 6000
 

Gross returns 
 12000
 
Net returns
 
If hired labor 
 -1120
 
If family labor 
 1880
 
Returns to family labor/day 63
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Budget 4 
Crop: maize 
Location: Southern Tihama 
Type: well irrigation 
Source: (2) 

INPUTS 

Land preparation 

UNIT NUMBER UN.COST 
(YR) 

TOTAL COST (YR) 
(/Maad) (/Ha) 

Ploughing Hr 1.5 100 150 417 
Levelling Hr 1 100 100 278 
Canal preparation Worker 4 20 80 222 
Other Hr 

Planting & subsequent 
operations 

Planting Worker 3 30 90 250 
Weeding & related op. Worker 6 15 90 250 
Thinning & repair Worker 1 15 15 42 
Irrigation Worker 5 25 125 347 
Plant protection Worker 2 25 50 139 
Fertilizer application Worker 2 20 40 ill 
Harvesting & related op. 555 1542 

Other inputs 

Seed Kg 14 6.6 92 257 
Fertilizer Sacks 2 200 400 111 
Other chemicals 50 139 

Subtotal 1837 5104 

Other costs 

Returns to land owner 765 2125 
Returns to well owner 765 2125 

Total costs 3367 9354 

OUTPUT 

Yield Kg 603 5 3015 8375 
By-product 600 1667 

Gross returns 3615 10042 
Net returns 248 688 
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Budget 5
 
Crop: maize

Location: Central & Northern Tihama 
Type: well irrigation
 
Source: (2.b)
 

INPUTS TOTAL COST (YR)
 

(/Ha)
 

Seed & fertilizer
 

Seed 
 150
 
Seedlings
 
Fertilizer 
 1430
 
Herbic., fungic., insect.
 

Mechanical power 
 1218
 

Labor
 

Land preparation 143
 
Planting 
 200
 
Weeding & related operat. 143
 
Thinning & maintenance 63
 
Irrigation 
 463
 
Spraying
 
Fertilizer application 93
 
Harvesting & related oper. 635
 

Subtotal 
 4535
 

Other costs
 

Returns to land owner 
 2020
 
Returns to well owner 
 2020
 

Total costs .8574
 

OUTPUT 
 8713
 

Gross returns 
 8713
 
Net returns 
 139
 

93
 



Budget 6
 
Crop: maize
 
Location: Wadi Siham (Tihama)
 
Type: well irrigation
 
Source: (2.a)
 

INPUTS UNIT NUMBER UN. COST TOTAL COST (YR)
 

(YR) (/Ha)
 

Seed, fertilizer, irrig.
 

Seed Kg 24 10 239
 
Seedlings Each
 
Fertilizer Kg 3 5 15
 
Organic fert. Donk.load 1 3 3
 
Herbic., fungic., insect. Li/kg 1 128 128
 

Mechanical power Hour 16 100 1600
 

Animal draft Day 2.7 100 270
 

Labor Day 32 44 1408
 

Subtotal 3663
 

Other costs
 

Returns to land owner 2316
 
Returns to well owner 2316
 

Total costs 8296
 

OUTPUT
 

Yield Kg 1072 7.5 8040
 
By-product 1958
 

Gross returns 9998
 
Net returns 1702
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Budget 7 
Crop: maize 
Location: Tihama 
Type: well irrigation 
Source: (4) 

INPUTS UNIT NUMBER UN.COST TOTAL COST 
(YR) (YR) 

Seed, fertilizer, irrig. 1883 

Seed Kg 49 6.6 323 
Seedlings Each 
Fertilizer Kg 390 4 1560 
Herbic., fungic., insect. 

Mechanical power 1510 

Ploughing Hr 4 100 400 
Cultivation Hr 2 100 200 
Levelling Hr 5.6 100 560 
Ridging Hr 2.3 100 230 
Canal preparation Hr 1.2 100 120 

Labor 2139 

Canal preparation Worker 3 44 132 
Weeding Worker 7 44 308 
Thinning Worker 3 44 132 
Irrigation & maintenance Worker 15 44 660 
Sowing/resowing Worker 5 44 220 
Fertilizer application Worker 3 44 132 
Harvesting & related oper. Worker 12 44 555 

Subtotal 5532 

Other costs 

Returns to land owner 2858 
Returns to well owner 2858 

Total costs 11249 

OUTPUTS 

Yield Kg 1801 6 10806 
By-product Bundle 591 2 1182 

Gross returns 11988 
Net returns 739 
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Budget 1
 
Crop: Wheat
 
Location: Dhamar
 
Type: rainfed
 
Source: (1)
 

INPUTS 
 UNIT NUMBER UN.COST TOTAL COST
 
(YR) (YR)
 

Seed, fertilizer & chem. 
 850
 

Seed Kg 4.25
200 850
 
Urea Kg
 
TSP Kg
 
Sul. of potash Kg
 
Organic fertilizer Mt
 
Herbic., fungic., insect.
 

Tractor, animal traction 
 3365
 

Tractor Hr
 
Oxen 
 Day 25 110 2750
 
Donkey Day 41 15 
 615
 

Labor 
 i01 10100
 

Land preparation 
 Day 15 100 1500
 
Planting Day 20 100 
 2000
 
Irrigation Day
 
Fertilizer application Day
 
Thinning Day

Spraying Day

Weeding Day

Harvesting Day 25 
 100 2500
 
Threshing 
 Day 30 100 3000
 
carrying to house Day 11 100 
 IICo
 

Sacks Each 1.5
32 48
 

Subtotal 
 14363
 
Other costs
 

Returns to land owner 
 2400
 

Total costs 
 16763
 

OUTPUT
 
Yield Kg 1200 4 4800
 
By-product Kg 3
1600 4800
 

Gross returns 
 9600
 
Net returns
 
If hired labor 
 -7163
 
If family labor 
 2937
 
Returns to family labor/day 29
 

97 



INPUTS 


Land Preparation

Ploughing 

Levelling 

Labor 


Planting
 
Preparation 

Seed 

Labor 

Covering 


Irrigation
 
Labor 


Fertilizer application
 
Nitrogen 

Phosphate 

Potassium 

Organic fert. 

Labor 


0. chemicals/weeding
 
Chemicals/sprayers
 
Labor 


Harvesting
 
Cutting & carrying 

Threshing 

Labor 

Sacks 


Subtotal 


Other costs
 

Returns to land owner 

Returns to well owner 


Total costs 


OUTPUT
 

Yield 


By-product 


Grosr returns 

Net returns 


Budget 2 
Crop: Wheat 
Location: Dhamar 
Type: well irrigation 
Source: (3) 

UNIT NUMBER UN.COST TOTAL COST 
(YR) (YR) 

Hr 6 100 600 
Hr 
Day 

Day 3 100 300 
Kg 150 5 750 
Day 2 100 200 
Hr 

Day 12 100 1200 

Kg 
Kg 
Kg 
Mt 
Day 

Day 

Day 20 100 2000 
Hr 6 100 600 
Day 5 100 500 
Each 16 1.5 24 

6174 

2094 

2094 

10362 

Kg 1500 5 7500 
Kg 2000 2 4000 

11500 
1138 
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Budget 1 
Crop: onions 
Location: Southern Tihama 
Type: well irrigation 
Source: (2) 

INPUTS UNIT NUMBER UN.COST TOTAL COST (YR) 

Land preparation (YR) (/Maad) (/Ha) 

Ploughing Hr 1.5 100 150 417 
Levelling Hr 1 100 100 278 
Canal preparation Worker 2 25 50 139 
Other Hr 1 100 100 278 

Planting & subsequent 
operations 

Planting Worker 4 25 100 278 
Weeding & related op. Worker 2 25 50 139 
Thinning & reparation 
Irrigation 

Worker 
Worker 7 20 140 389 

Plant protection Worker 2 20 40 11i 
Fertilizer application Worker 1 10 10 28 
Harvesting & related op. 300 833 

Other inputs 
Seed 
Fertilizer 

Kg 
Sacks 

3 
2 

300 
200 

900 
400 

2500 
1111 

Other chemicals 36 100 

Subtotal 2376 6600 

Other costs 

Returns to land owner 2425 6736 
Returns to well owner 2425 6736 

Total costs 7226 20072 

OUTPUT 

Yield Sack 50 200 10000 27778! 
By-product 

Gross returns 10000 27778 1 
Net returns 2774 7706 
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Budget 2
 
Crop: onions
 
Location: Dhamar
 
Type: well irrigation
 
Source: (3)
 

INPUTS 
 UNIT NUMBER UN.COST TOTAL COST
 
(YR) (YR)
 

Land Preparation
 
Ploughing 
 Hr 15 100 1500
 
Levelling Hr 
 4 100 400
 
Labor Day 1 100 100
 

Planting
 
Preparation Day 
 15 100 1500
 
Seed 
 Kg 5 475 2375
 
Labor Day

Transplanting 
 Day 16 100 1600
 

Irrigation
 
Water 
 M3
 
Labor 
 Day 10 100 1000
 

Fertilizer application

Nitrogen 
 Kg 90 2.4 216
 
Phosphate KQ
 
Potassium Kg

Organic fert. Mt
 
Labor Day
 

0. chemicals/weeding
 
Chemicals/sprayers

Labor 
 Day 10 100 1000
 

Harvesting

Cutting & carrying Day 
 15 100 1500
 
Threshing Hr
 
Labor Day 100
15 1500

Sacks Each 
 150 1.5 225
 

Subtotal 
 12916
 

Other costs
 

Returns to land owner 
 21694
 
Returns to well owner 
 21694
 

Total costs 
 56304
 

OUTPUT
 

Yield 
 Kg 15000 6 90000
 

Gross returns 
 90000
 
Net returns 
 33697
 

101 



Potatoes
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Budget 1
 
Crop: potatoes
 
Location: Dhamar
 
Type: well irrigation
 
Source: (1)
 

INPUTS 
 UNIT NUMBER UN.COST TOTAL COST
 
(YR) (YR)
 

Seed, fertilizer & chem. 
 43946
 

Seed 
 Kg 3000 7.5 22500
Urea 
 Kg 340 2.4 816
TSP 
 Kg 175 3.6 630
 
Sul. of potash Kg

Organic fertilizer Mt
 
Herbic., fungic., insect. 
 200 100 20000
 

Tractor, animal traction 
 4200
 

Tractor 
 Hr 36 
 100 3600
 
Oxen 
 Day

Donkey 
 Day 
 40 15 600
 

La')or 
 92 9200
 

Land preparation Day 3 100 300
Planting 
 Day 20 100 
 2000
Irrigation 
 Day 
 31 100 3100
Fertilizer application Day 1 100 100
 
Thinning 
 Day
Spraying 
 Day 2 100 200
Weeding 
 Day 
 10 100 1000
Harvesting 
 Day 25 100 2500
 
Threshing 
 Day
 
carrying to house 
 Day
 

Sacks 
 Each 240 
 1.5 360
 

Subtotal 
 57706
 

Other costs
 
Returns to land owner 
 20225
Irrigation 
 M3 10000 0.4 4000
 

Total costs 
 81931
 

OUTPUT
 

Yield 
 Kg 12000 7 84000
 
By-product 
 Kg
 

Gross returns 
 84000
 
Net returns 


2069
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Budget 2
 
Crop: potatoes
 
Location: Dhamar
 
Source: (3)
 

INPUTS UNIT NUMBER UN.COST TOTAL COST
 
(YR) (YR)
 

Land Preparation
 
Ploughing Hr 13 100 1300
 
Levelling Hr 13 100 1300
 
Labor Day
 

Planting
 
Preparation Day
 
Seed Kg 2500 7.5 18750
 
Labor Day 4 100 400
 
Covering Hr
 

Irrigation
 
Water M3
 
Labor Day 20 100 2000
 

Fertilizer application
 
Nitrogen Kg 50 2.4 120
 
Phosphate Kg
 
Potassium Kg
 
Organic fert. Mt
 
Labor Day 1 100 100
 

0. chemicals/weeding
 
Chemicals/sprayers
 
Labor Day 2 100 200
 

Harvesting
 
Cutting & carrying Day 25 100 2500
 
Threshing Hr
 
Labor Day
 
Sacks Each 240 1.5 360
 

Subtotal 27030
 

Other costs
 
Returns to land owner 23875
 
Returns to well owner 23875
 

Total costs 74780
 

OUTPUT
 

Yield Kg 14000 7 98000
 
By-product Kg
 

Gross returns 98000
 
Net returns 23220
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Budget 1
 
Crop: tomatoes
 
Location: Dhamar
 
Type: borehole irrigation
 
Source: (1)
 

INPUTS 
 UNIT NUMBER UN.COST TOTAL COST
 
(YR) (YR)
 

Seed, fertilizer & chem. 
 3600
 

Seed 
 Kg 5 600 3000
 
Urea 
 Kg 250 2.4 600
 
TSP Kg

Sul. of potash Kg
 
Organic fertilizer Mt
 
Herbic., fungic., insect.
 

Tractor, animal traction 
 3000
 

Tractor 
 Hr 30 100 3000
 
Oxen Day

Donkey Day
 

Labor 
 142 14200
 

Land preparation Day 5 100 500

Planting Day 100
10 1000
 
Irrigation Day 
 59 100 5900

Fertilizer application Day 1 100 100
 
Thinning Day 100
15 1500
 
Spraying Day

Weeding 
 Day 10 100 1000
 
Harvesting Day 
 42 100 4200
 
Threshing Day

carrying to house Day
 

Boxes Each 100 20 2000
 

Subtotal 
 20900
 

Other costs
 
Returns to land owner 
 17700

Irrigation 
 M3 19000 0.4 7600
 

Total costs 
 46200
 

OUTPUT
 
Yield Kg 15000 
 5 75000
 
By-product Kg
 
Gross returns 
 75000
 

Net returns 
 28800
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INPUTS 


Ploughing 

Levelling 

Labor 


Planting
 
Preparation 

Seed 

Labor 

Covering 


Irrigation
 
Water 

Labor 


Fertilizer application

Nitrogen 

Phosphate 

Potassium 

Organic fert. 

Labor 


0. chemicals/weeding
 
Chemicals/sprayers

Labor 


Harvesting
 
Cutting & carrying 

Threshing 

Labor 

Boxes 


Subtotal 


Other costs
 
Returns to land owner 

Returns to well owner 


Total costs 


OUTPUT
 

Yield 


By-product 


Gross returns 

Net returns 


Budget 2
 
Crop: tomatoes
 
Location: Dhamar
 
Type: well irrigation
 
Source: (3)
 

UNIT NUMBER UN.COST TOTAL COST
 
(YR) (YR) 

Hr 18 100 1800
 
Hr
 
Day
 

Day
 
Kg 2 600 1200
 
Day 3 100 300
 
Hr
 

M3
 
Day 45 
 100 4500
 

Kg 50 2.4 120
 
Kg
 
Kg
 
Mt
 
Day
 

Day 30 
 100 3000
 

Day 53 100 5300
 
Hr
 
Day
 
Each 100 20 2000
 

18220
 

18675
 
18675
 

55570
 

Kg 16000 5 80000
 
Kg
 

80000
 
24430
 

107 



Budget 3 
Crop: tomatoes 
Location: Southern Tihama 
Type: well irrigation 
Source: (2) 

INPUTS UNIT NUMBER UN.COST TOTAL COST (YR) 
(YR) (/Maad) (/Ha) 

Land preparation 
Ploughing Hr 1 100 100 278 
Levelling Hr 1.5 100 150 417 
Canal preparation Worker 2 25 50 139 
Other Hr 2 100 200 556 

Planting & subsequent 
operations 

Planting Worker 5 20 100 278 
Weeding & related op. Worker 4 20 80 222 
Thinning & repair Worker 
Irrigation Worker 9 20 180 500 
Plant protection Worker 4 20 80 222 
Fertilizer application Worker 1 20 20 56 
Harvesting & related op. 1580 4389 

Other inputs 
Seed Kg 2 420 840 233 
Fertilizer Sacks 3 200 600 1667 
Other chemicals 62 17 

Subtotal 4042 11221 

Other costs 
Returns to land owner 3355 931S 
Returns to well owner 3355 931S 

Total costs 10752 2986, 

OUTPUT 

Yield Box 300 50 15000 4A166 

Gross returns 15000 4166 
Net returns 4248 11801 
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Budget 4
 
Crop: tomatoes
 
Location: Wadi Siham (Tihama)
 
Type: well irrigation
 
Source: (2.a)
 

INPUTS 
 UNIT NUMBER UN. COST TOTAL COST (YR)
 

(YR) (/Ha)
 

Seed, fertilizer, irrig.
 

Seed 
 Kg 
 2 600 1333
 
Seedlings 
 Each
 
Fertilizer 
 Kg 86 1.3 112
Organic fert. 
 Donk.load 4 3 12
Herbic., fungic., insect. Li/kg 
 556
 

Mechanical power 
 Hour 5 
 100 500
 

Animal draft 
 Day 1.4 100 140
 

Labor 
 Day 
 35 44 1540
 

Subtotal 
 4193
 

Other costs
 

Returns to land owner 
 9921
 
Returns to well owmer 
 9921
 

Total costs 
 24036
 

OUTPUT
 

Yield 
 Kg 8105 5 40524
 
By-product
 

Gross returns 
 40524
 
Net returns 
 16489
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Melon 
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Crop: melon 
Location: Southern Tihama 
Type: well irrigation 
Source: (2) 

INPUTS UNIT NUMBER UN.COST TOTAL COST (YR) 

Land preparation 
(YR) (/Maad) (/Ha) 

Ploughing Hr 3 70 210 583 
Levelling Hr 
Canal preparation Worker 5 15 75 208 
Other Hr 1 70 70 194 

Planting & subsequent 
operations 

Planting Worker 5 10 50 139 
Weeding & related op. Worker 10 20 200 556 
Thinning & repair Worker 1 20 20 56 
Irrigation Worker 5 50 250 694 
Plant protection Worker 5 20 100 278 
Fertilizer application Worker 2 17.5 35 97 
Harvesting & related op. 655 1819 

Other inputs 
Seed Can 1 80 80 222 
Fertilizer Sacks 1 220 220 611 
Other chemicals 

Subtotal 1965 5458 

Other costs 

Returns to land owner 3036 8434 
Returns to well owner 3036 8434 

Total costs 8038 22326 

OUTPUT 

Yield Kg 3000 4 12000 33333 
By-product 800 2222 

Gross returns 12800 35556 
Net returns 4763 13229 
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Deciduous Fruits
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Crop: deciduous fruits
 

Location: Dhamar
 

Source: (1) 

I1puTS/ AR 2 3 4 5 6 7 8 9-15 16-18 19-20 

Land preparation 

Ploughing A cultiv. 4U00 

Marking out 1200 

Hole preparation I0000 

Windbreaks 

Planting material 2000 

Transport cost 250 

Labor 

Security fence 

Fence 30000 

Metal post 18000 

Labor 5040 

Planting 

Planting material 16000 

Transport charge 250 

Fertilizer 

Manure 5000 
Urea 625 1500 1250 1250 1250 1250 1250 1250 1250 1250 
Compound I000 3750 5000 5000 5000 5000 5000 5000 5000 5000 5000 
Labor 4800 240 360 360 360 360 360 360 360 360 360 

:rrigation 

Conetuction of 
channols & basins 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 

Pumping 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 
Labor 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 

Plant protection 
Fungicide 675 675 675 675 675 675 675 675 675 675 675 
Sprayer 3000 
Labor 1800, 1800 1800 1800 100 1800 1800 1800 1800 1800 1800 

Pruning 1200 3000 3000 3600 3600 3600 3600 3600 3600 3600 
Harvesting 10000 13333 13846 14400 18000 19800 25200 19800 18000 
Land rental (25% of output) 9375 18750 28125 37500 56250 75000 93750 75000 56250 

Total cost 116815 22090 45510 57968 68456 78385 100735 121285 145435 121285 100735 

Net revenue -116815 -22090 -8010 17032 44044 71615 124265 178715 229565 178715 124265 
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Land preparation: 

Marking out: 

Sole preparation: 

Planting: 

Irrigation: 

Year 1 : 

Plant protection: 

Windbreakj: 

Security fence: 

Irrigation: 

Fertilizer: 

Year 2 : 

Fungicide: 

Pruning: 

Irrigation: 

Fertilizer: 

Year 3 : 

Fungicide: 

Pruning: 

Irrigation: 

Fertilizer: 

Year 4 : 

Fungicide: 

Pruning: 

Irrigation: 

Fertilizer: 

Year 5 : Fungicide: 

Pruning: 

Year 6-20: 

Production Cost Calculations
 

Ploughing ficultivating: 20 hours 0 YR 100/hour 

10 man-days @ YR 120/man-day 

40 hours @ Yr 250/hour - hired mechanical digger 

400 trees @ YR 40 each 

Manure: lOmt @ 500/mt 

Compound (23-23-0): 200kg @ YR 5/kc 

Labor: planting & fertilizer application - 40 man-days @ YR 120/man-day 

Construction of channels & basins: 15 man-days 0 YR 120/man-day 

Pumping costs: 30 applications oi 4 :ours for 0.2 ha @ YR 10/hour 

application: every 7-10 days during summer season
 

Labor: 50 man-days @ YR 120/man-day
 

Fungicide: 3 applications of 0.45kg of Boyleton 5 @ YR 300/kg
 

Labor: 15 man-days @ YR 120/man-day
 

1000 tzees @ YR 2 each
 

Labor: included under fruit tree planting
 

600m by 2m high @ YR 50/m
 

Metal posts: 120 @ YR 150 each
 

Labor: 42 man-days @ 120/man-day
 

Same as year 1
 

Urea: 175kg @ YR 5/kg
 

Compound (23-23-0): 750kg @ YR 5/kg
 

Same as year 1, except sprayer
 

10 man-days @ YR 120/man-day
 

Sane as year 1
 

Urea: 300kg @ YR 5/kg
 

Compound (23-23-0): 1000kg @ YR 5/kg
 

Same as year 2
 

25 man-days @ YR 120/man-day
 

Same as year 1
 

Urea: 225kg @ YR 5/kg
 

Compound (23-23-0): 1000kg @ YR 5/kg
 

Same as year 2
 

25 man-days @ YR 120/man-day
 

Same as year 1
 

Same as year 4
 

Same as year 2
 

30 man-days @ YR 120/man-day
 

Same as year 5
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Harvesting Costs
 

Year Yield Picking Rate Labor Required Labor
 
(mt) (kg/man-day) (man-days) Cost (*)
 

(YR)
 

1
 

2
 
3 2.5 30 
 83 10000

4 5 45 ill 13333
5 7.5 
 60 125 15000
 
6 10 
 85 118 14118
 
7 
 15 100 
 150 18000

8 
 20 120 
 167 20000


9-15 25 
 120 208 
 25000
16-18 20 
 120 167 
 20000

19-20 15 100 150 
 18000
 

(*) At YR 120/man-day
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Net Revenue Calculations
 

Gross Prod. Net
 
Year Yield Revenue Cost Revenue
 

(mt) (YR) (1) (YR) (YR)
 

1 116815 -116815 
2 22090 -22090
 
3 2.5 37500 45510 -8010
 
4 5 75000 57968 17032
 
5 7.5 112500 68456 44044 
6 10 150000 78385 71615 
7 15 225000 100735 124265 
8 20 300000 121285 178715 

9-15 25 375000 145435 229565
 
16-18 20 300000 121285 178715
 
19-20 15 225000 100735 124265
 

(1) Gross revenue calculated using
 
a farmgate price of YR 15/kg
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Net Present Worth (in YR/ha)
 

Net 
Year Revenue 

(YR) 

1 -116815 
2 -22090 
3 -8010 
4 17032 
5 44044 
6 71615 
7 124265 
8 178715 
9 229565 

10 229565 
11 229565 
12 229565 
13 229565 
14 229565 
15 229565 
16 178715 
17 178715 
18 178715 
19 124265 
20 124265 

Total 

Discount Present 
factor worth 
(10%) (10%) 

0.909 -106195 
0.826 -18256 
0.751 -6018 
0.683 11633 
0.621 27348 
0.564 40425 
0.513 63768 
0.467 83372 
0.424 97358 
0.386 88507 
0.350 80461 
0.319 73147 
0.290 66497 
0.263 60452 
0.239 54956 
0.218 38894 
0.198 35358 
0.180 32144 
0.164 20318 
0.149 18471 

762637 
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Grapes
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Crop: grapes
 
Location: Yemen
 
Source: (6)
 

INPUTS 
 UNIT QUANT. UN.COST TOTAL COS
 

(YR) (YR)
 

Establishment Costs
 

Ploughing

Oxen 
Labor 

Digging & planting 

Day 
Day 
Day 

12 
12 
67 

140 
100 
100 

1680 
1200 
6700 

Stone pillars Each 4000 46 184230 
Wooden poles

Main 
Small 

Protective nets 

Each 
Each 
Each 

690 
1055 

27 

70 
32 

1125 

48283 
33470 
30375 

Vine support
Poles 
Labor 

Tubewell costs (1) 

Each 
Day 4.5 100 

8534 
450 

188480 
Other labor (irrig., 
pillars, poles, etc.) Day 368 100 36800 

Establishment costs 540202 

Annual Maintenance & Production Costs
 

Ploughing & weeding

Oxen 
 Day 20 140 2800
 
Labor 
 Day 51 100 5100
 

Pruning 
 Day 52 100 5200
 
Removing leaves & buds 
 Day 151 100 15100
 
Soil dusting


Transport cost 
 4842
 
Labor Day 166 100 16600
 

Irrigation
 
Tubewell op. & maint. (1) 
 26226
 
labor Day 123 100 
 12300


Harvesting & packing 
 Day 71 100 7100

Land rental (25% of output) 
 62000
 

Maint. & prod. costs 
 157268
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Establ. 

Year cost 


1 540202 

2 

3 

4 

5 

6 

7 

8 

9 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Note: 


Net Revenue Calculations (in YR/ha)
 

Operat. & Gross 
 Net
 
maintenance rev. (1) 
 revenue
 

-540202
 
157268 
 -157268
 
157268 248000 90732
 
157268 248000 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 
157268 248000 
 90732
 

(1) Yield=31mt/ha; price=8/kg
 

120
 



Net 

Year revenue 


1 -540202 

2 -157268 

3 90732 

4 90732 

5 90732 

6 90732 

7 90732 

8 90732 

9 90732 


10 90732 

11 90732 

12 90732 

13 90732 

14 90732 

15 90732 

16 90732 

17 90732 

18 90732 

19 90732 

20 90732 


Total 


Present Worth (in YR/ha) 

Discount Present 
factor worth 
(10%) (10%) 

0.909 -491093 
0,826 -129974 
0.751 68168 
0.683 61971 
0.621 56337 
0.564 51216 
0.513 46560 
0.467 42327 
0.424 38479 
0.386 34981 
0.350 31801 
0.319 28910 
0.290 26282 
0.263 23893 
0.239 21721 
0.218 19746 
0.198 17951 
0.180 16319 
0.164 14835 
0.149 13487 

-6082 
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Bananas
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Crop: bananas
 
Location: Yemen
 
Source: (7)
 

INPUTS UNIT QUANT. UN.COST TOTAL COST
 

(YR) (YR)
 

Establishment Costs
 

Ploughing & Levelling
 
Tractor Hour 4 100 400
 
Oxen Day 5 140 700
 
Labor Day 5 100 500
 

Digging, transp., & fert. Day 133 100 13300
 
Fertilizer
 

Manure Sack 457 8 3656
 
Urea Sack 14 120 1680
 

Irrigation canals
 
Canals Day 20 100 2000
 
Tubewell costs 76000
 

Sprayer Each 1 1125 1125
 

Establishment costs 99361
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Operation & Maintenance Costs 
(with chemical control)

Fertilizer 
Manure Sack 457 
Urea Sack 14 

Irrigation
Tubewell op. & maint. 
Labor Day 64 

Weeding & related oper. Day 68 
Chemical control 

Chemicals 
Labor Day 140 

Harvesting Day 24 
Cutting trees & cleaning Day 20 
Land rental (25% of output) 

8 
120 

100 
100 

100 
100 
100 

3656 
1680 

10575 
6400 
6800 

10787 
14000 
2400 
2000 

68750 

Maint. & prod. costs 127048 

Operation & Maintenance Costs 
(without chemical control) 

Fertilizer 
Manure Sack 457 
Urea Sack 14 

Irrigation
Tubewell op. & maint. 
Labor Day 64 

Weeding & related oper. Day 68 
Harvesting Day 24 
Cutting trees & cleaning Day 20 
Land rental (25% of output) 

8 
120 

100 
100 
100 
100 

3656 
1680 

10575 
6400 
6800 
2400 
2000 

35000 

Maint. & prod. costs 68511 
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Net Revenue Calculations (with chemical control)
 

Year 
Establ. 
cost 

Oper.& 
maint.(1) 

1 99361 
2 127048 
3 127048 
4 127048 
5 127048 
6 128173 
7 127048 
8 127048 
9 127048 

10 127048 
11 167673 
12 127048 
13 127048 
14 127048 
15 127048 
16 128173 
17 127048 
18 127048 
19 127048 
20 127048 

Gross Net
 
rev.(2) revenue
 

-99361
 
275000 147953
 
275000 147953
 
27500j 147953
 
275000 147953
 
275000 146828
 
275000 147953
 
275000 147953
 
275000 147953
 
275000 147953
 
275000 107328
 
275000 147953
 
275000 147953
 
275000 147953
 
275000 147953
 
275000 146828
 
275000 147953
 
275000 147953
 
275000 147953
 
275000 147953
 

Notes: (1) Cost of a new sprayer added in years 6, 11 & 16.
 
Cost/ha of a new pump added in year 11.
 

(2) Yield=55000kg; price=YR 5/kg. Production generally
 
starts 12 months after planting.
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Net Revenue Calculations (without chemical control)
 

Establ. 

Year cost 


1 99361 

2 

3 

4 

5 

6 

7 

8 

9 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Oper.& 

maint.(1) 


68511 

68511 

68511 

68511 

68511 

68511 

68511 

68511 

68511 


108011 

68511 

68511 

68511 

68511 

68511 

68511 

68511 

68511 

68511 


Gross Net
 
rev.(2) revenue
 

-99361
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 31989
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 
140000 71489
 

Notes: (1) Cost/ha of a new pump added in year 11.
 
(2) Yield=28000kg; price=YR 5/kg. Production generally
 

starts 12 months after planting.
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Net Present Worth (with chemical control)
 

Net 

Year revenue 


1 -99361 

2 147953 

3 147953 

4 147953 

5 147953 

6 146828 

7 147953 

8 147953 

9 147953 


10 147953 

11 107328 

12 147953 

13 147953 

14 147953 

15 147953 

16 146828 

17 147953 

18 147953 

19 147953 

20 147953 


Total 


Discount Present
 
factor worth
 
(10%) (10%)
 

0.909 -90328
 
0.826 122275
 
0.751 111159
 
0.683 101053
 
0.621 91867
 
0.564 82880
 
0.513 75923
 
0.467 69021
 
0.424 62746
 
0.386 57042
 
0.350 37618
 
0.319 47142
 
0.290 42857
 
0.263 38960
 
0.239 35419
 
0.218 31954
 
0.198 29272
 
0.180 26611
 
0.164 24191
 
0.149 21992
 

1019654
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Net Present Worth (without chemical control)
 

Net 

Year revenue 


1 -99361 

2 71489 

3 71489 

4 71489 

5 71489 

6 71489 

7 71489 

8 71489 

9 71489 


10 71489 

11 31989 

12 71489 

13 71489 

14 71489 

15 71489 

16 71489 

17 71489 

18 71489 

19 71489 

20 71489 


Total 


Discount Present
 
factor worth
 
(10%) (10%)
 

0.909 -90328
 
0.826 59082
 
0.751 53711
 
0.683 48828
 
0.621 44389
 
0.564 40354
 
0.513 36685
 
0.467 33350
 
0.424 30318
 
0.386 27562
 
0.350 11212
 
0.319 22779
 
0.290 20708
 
0.263 18825
 
0.239 17114
 
0.218 15558
 
0.198 14144
 
0.180 12858
 
0.164 11689
 
0.149 10626
 

439463
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Coffee
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Budget 1
 
Crop: coffee (improved package)
 
Location: Dhamar 
Source: (1) 

INPUTS/YEAR 1 2 3 4 5 6 

Land preparation 
Tractor 1200 
Oxen 600 
Labor 1500 

Planting 
Seedlings 13200 
Labor 8000 

Fertilizer 
Urea 480 480 640 640 640 640 
TSP 570 570 190 190 190 190 
Potash 110 110 440 440 440 440 
Labor 300 300 300 300 300 300 

Irrigation 8640 4800 4800 4800 4800 4800 
Micro-nutrients 
Nutrients 7200 7200 2880 2880 2880 2880 
Labor 2000 2000 2000 2000 2000 2000 

Weeding 
Oxen 800 800 800 800 800 800 
Labor 6800 6800 2000 2000 2000 2000 

Pruning 300 300 300 4000 4000 
Spraying 1350 1350 1350 1350 
Picking & drying 4500 13500 18000 18000 
Stumping 
Land rental 2500 7500 10000 10000 

Total cost 51400 23360 22700 36700 47400 47400 
Gross revenue 12500 37500 50000 50000 
Net revenue -51400 -23360 -10200 800 2600 2600 
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INPUTS/YEAR 7 8 9 10 11 12-20 

Land preparation 
Tractor 
Oxen 
Labor 

Planting 
Seedlings 
Labor 

Fertilizer 
Urea 640 640 640 480 640 640 
TSP 190 190 190 570 190 190 
Potash 
Labor 

440 
300 

440 
300 

440 
300 

110 
300 

440 
300 

4,0 
300 

Irrigation 4800 4800 4800 4800 4800 4800 
Micro-nutrients 
Nutrients 2880 2880 2880 2880 2880 
Labor 2000 2000 2000 2000 2000 

Weeding 
Oxen 800 800 800 800 800 800 
Labor 2000 2000 2000 6800 2000 2000 

Pruning 4000 4000 4000 4000 4000 
Spraying 1350 1350 1350 1350 1350 
Picking & drying 18000 18000 18000 1800 14400 18000 
Stumping 4000 
Land rental 10000 10000 10000 1000 8000 12500 

Total cost 47400 47400 47400 20660 41800 49900 
Gross revenue 50000 50000 50000 5000 40000 50000 
Net revenue 2600 2600 2600 -15660 -1800 100 
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Production Cost Calculations
 

* 	 Land preparation: 12 tractor hours @ YR 100/hour
 

15 oxen days @ 40/day
 

15 man-days @ 100/man-day
 

: Planting: 2640 seedlings @ YR 5 each
 

80 man-days @ YR 100/man-day
 

: Fertilizer: Urea: 150kg @ YR 3.2/kg
 

Year 1 : TSP: 150kg @ YR 3.8/kg
 

Potash: 50kg @ YR 2.2/kg
 

Labor: 3 man-days @ YR 100/man-day
 

* Irrigation: 	 864 pump-hours @ YR 10/hour including labor 

: 	 Micro-nutrionts: 300kg @ YR 24/kg
 

Labor: 20 man-days @ YR 100/man-day
 
* 	 Weeding: 20 oxen-days @ YR 40/day (owned)
 

Labor: 
20 man-days to operate oxen 	& 48 for hand weeding @ 100/man-day
 

: Fertilizer: 	 Urea: 150kg @ YR 3.2/kg
 

TSP: 150kg @ YR 3.8/kg
 

Potash: 50kg @ YR 2.2/kg
 

Labor: 3 man-days @ YR 100/man-day
 
Year 2 : Irrigation: 480 pump-hours @ YR 10/hour including labor
 

: Micro-nutrients: 300kg 8 YR 24/kg
 

Labor: 20 man-days @ YR 100/man-day
 

: Weeding: 20 oxen-days @ YR 40/day (owned)
 

Labor: 20 man-days to operate oxen A 48 for hand weeding Q 100/man-day 
: Pruning: 	 3 man-days @ YR 100/man-day
 

* 	 Fertilizer: Urea: 300kg @ YR 3.2/kg 

TSP: 50kg @ YR 3.8/kg 

Potash: 200kg @ YR 2.2/kg 

Labor: 3 man-days @ YR 100/man-day 

Irrigation: 480 pump-hours @ YR 10/hour including labor 

Year 3 : Micro-nutrients: 28.8kg @ YR 100/kg 

Labor: 20 man-days @ YR 100/man-dayLabor Cost () 
: Weeding: 20 oxen-days @ YR 40/day (owned) (YR) 

Labor: 20 man-days to operate oxen 

Pruning: 3 man-days @ YR 100/man-day 

Spraying: 91 @ 150/1
 

Picking & drying: 45 man-days @ YR 100/man-day
 

Fertilizer: Urea: 300kg @ YR 3.2/kg
 

TSP: 50kg @ YR 3.8/kg
 

Potash: 200kg @ YR 2.2/kg
 

Labor: 3 man-days @ YR 100/man-day
 
Irrigation: 480 pump-hours @ YR 10/hour including labor
 

Year 4 : Micro-nutrients: 28.8kg @ YR 100/kg
 

Labor: 20 man-days @ YR 100/man-day
 

Weeding: 20 oxen-days @ YR 40/day (owned)
 

Labor: 20 man-days to operate oxen
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Pruning: 

Spraying: 

Picking & d '4ng: 

Fertilizer: 

Year 5-9: 

Irrigation: 

Micro-nutrients: 

Weeding: 

Pruning: 

Spraying: 

Picking & drying: 

Fertilizer: 

Year 10 : Irrigation: 

Weeding: 

Stumping 

Picking & drying: 

Fertilizer: 

Year 11 : 

Irrigation: 

Micro-nutrients: 

Weeding: 

Pruning: 

Spraying: 

Picking & drying: 

Fertilizer: 

Year 

12-20 

: 

: 

Irrigation: 

Micro-nutrients: 

Weeding: 

Pruning: 

Spraying: 

Picking & drying: 

3 man-days @ YR 100/man-day 

91 @ 150/1
 

135 man-days @ YR 100/man-day 

Urea: 300kg @ YR 3.2/kg
 

TSP: 50kg @ YR 3.8/kg
 

Potash: 200kg @ YR 2.2/kg
 

Labor: 3 man-days 0 YR 100/man-day 

480 pump-hours @ YR 10/hour including labor
 

28.8kg @ YR 100/kg
 

Labor: 20 man-days @ YR 100/man-day
 

20 oxen-days @ YR 40/day (owned) 

Labor: 20 man-days to operate oxen
 

40 man-days @ YR 100/man-day (twice thinning A "raising the skirt-) 

91 @ 150/1
 

180 man-days @ YR 100/man-day
 

12 tractor hours @ YR 100/hour
 

15 oxen days @ 40/day
 

15 man-days @ 100/man-day
 

Labor: 3 man-days @ YR 100/man-day
 

480 pump-hours @ YR 10/hour including labor
 

20 oxen-days @ YR 40/day (owned)
 
Labor: 20 man-days to operate oxen & 48 for hand weeding 
 @ 100/man-day 

40 man-days @ YR 100/man-day (60 trees/man-day) 

18 man-days @ YR 100/man-day 

Urea: 300kg @ YR 3.2/kg
 

TSP: 50kg @ YR 3.8/kg
 

Potash: 200kg @ YR 2.2/kg
 

Labor: 3 man-days @ YR 100/man-day
 

480 pump-hours @ YR 10/hour including labor
 

28.8kg @ YR 100/kg
 

Labor: 20 man-days @ YR 100/man-day
 

20 oxen-days @ YR 40/day (owned)
 

Labor: 20 man-days to operate oxen
 

40 man-days @ YR 100/man-day (twice thinning " raising the skirt")
 

91 @ 150/1
 

144 man-days @ YR 100/man-day
 

Urea: 200kg @ YR 3.2/kg 

TSP: 50kg @ YR 3.8/kg
 

Potash: 200kg @ YR 2.2/kg
 

Labor: 3 man-days @ YR 100/man-day
 

480 pump-hours @ YR 10/hour including labor
 

28.8kg @ YR 100/kg
 

Labor: 20 man-days @ YR 100/man-day
 

20 oxen-days @ YR 40/day (owned)
 

Labor: 20 man-days to operate oxen
 
40 man-days @ YR 100/man-day (twice thinning A "raising the skirt")
 

91 @ 150/1
 

180 man-days @ YR 100/man-day
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Net Revenue Calculations
 

Gross Prod. Net
 
Year Yield Revenue Cost Revenue
 

(kg) (YR) (1) (YR) (YR)
 

1 51400 -51400
 
2 23360 -23360
 
3 250 12500 22700 -10200
 
4 750 37500 36700 800
 
5 1000 50000 47400 2600
 
6 1000 50000 47400 2600
 
7 1000 50000 47400 2600
 
8 1000 50000 47400 2600
 
9 1000 50000 47400 2600
 

10 100 5000 20660 -15660 (2)
 
11 800 40000 41800 -1800 (2)
 

12-20 1000 50000 49900 100
 

Notes:
 
(1) Gross revenue calculated using a farmgate
 

price of YR 50/kg
 
(2) Net returns are negative because of
 

stumping in year 10
 

134
 



Net Present Worth
 

Net Discount Present

Year revenue factor worth
 

(10%) (10%)
 

1 
2 
3 
4 
5 

-51400 
-23360 
-10200 

800 
2600 

0.909 
0.826 
0.751 
0.683 
0.621 

-46727 
-19306 
-7663 

546 
1614 

6 
7 

2600 
2600 

0.564 
0.513 

1468 
1334 

8 
9 

10 
11 

2600 
2600 

-15660 
-1800 

(1) 
(1) 

0.467 
0.424 
0.386 
0.350 

1213 
1103 

-6038 
-631 

12 
13 
14 
15 
16 
17 
18 
19 
20 

100 
100 
100 
100 
100 
100 
100 
100 
100 

0.319 
0.290 
0.263 
0.239 
0.218 
0.198 
0.180 
0.164 
0.149 

32 
29 
26 
24 
22 
20 
18 
16 
15 

Total -72885 

(1) See note (2) in net revenue calculations 
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Budget 2
 
Crop: coffee
 
Location: Yemen
 
Source: (8) 

INPUT UNIT QUANT. UN.COST TOTAL COST 
(YR) (YR) 

Establishment Costs 

Land preparation

Oxen Day 10 
 40 400

Labor Day 
 10 100 1000
 

Digging & refilling

Digging Day 100 100 
 10000
 
Refilling Day 
 40 100 4000


Seedlings Each 2200 5 
 11000
 
Transplanting Day 
 20 100 2000
 
Staking Day 
 24 100 2400

Temporary shading 
 Day 12 100 1200
 
Irrigation
 
Canals Day

Tubewell costs 
 76000
 

Total 
 108000
 

Annual Maintenance & Production Costs
 

Weeding
 
Oxen Day 10 
 40 400

Labor Day 
 16 100 1600
 

Irrigation

Tubewell op. & maint. 
 10575
 
Labor 
 Day 45 100 4500


Picking 
 1/6 of output 5000

Land rental 20% of output 
 6000
 

Maint. & prod. costs 
 28075
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Net Revenue Calculations
 

Year Establishment Oper. & Gross Net
 
cost maintenance revenue (1) revenue
 

1 108000 -108000
 
2 28075 -28075
 
3 28075 32500 4425
 
4 28075 32500 4425
 
5 28075 32500 4425
 
6 28075 32500 4425
 
7 28075 32500 4425
 
8 28075 32500 4425
 
9 28075 32500 4425
 

10 28075 32500 4425
 
11 28075 32500 4425
 
12 28075 32500 4425
 
13 28075 32500 4425
 
14 28075 32500 4425
 
15 28075 32500 4425
 
16 28075 32500 4425
 
17 28075 32500 4425
 
18 28075 32500 4425
 
19 28075 32500 4425
 
20 28075 32500 4425
 

Note:
 
(1) Yield=650kg/ha (dried beans); price=YR 50/kg.
 

Production starts 2 years after planting.
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Net 

Year revenue 


1 -108000 

2 -28075 

3 4425 

4 4425 

5 4425 

6 4425 

7 4425 

8 4425 

9 4425 


10 4425 

11 
 4425 

12 4425 

13 4425 

14 4425 

15 4425 

16 
 4425 

17 4425 

18 4425 

19 
 4425 

20 4425 


Total 


Net Present Worth 

Discount Present 
factor worth 
(10%) (10%) 

0.909 -98182 
0.826 -23202 
0.751 3325 
0.683 3022 
0.621 2748 
0.564 2498 
0.513 2271 
0.467 2064 
0.424 1877 
0.386 1706 
0.350 1551 
0.319 1410 
0.290 1282 
0.263 1165 
0.239 1059 
0.218 963 
0.198 875 
0.180 796 
0.164 724 
0.149 658 

-91391 
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Poultry 
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Budget 1
 
Broilers
 
Type: medium-sized operation
 
Source: (9)
 

Item Total Per bird sold ( 

INVESTMENT 

Building (2) 

Equipment 

Well 

Generator 

Truck 


FIXED COSTS 

Depreciation 

Repair/maintenance 

Interest on investment (10%)


VARIABLE COSTS 

Chicks (15000 @ YR 7)

Feed (35 mt @ YR 3500)

Elecricity/water 

Fuel 

Litter 

Medication/vaccination 

Vehicle operation 

Labor 

Guaranty 

Interest on operating capital

Miscelleneous 


TOTAL COSTS 


GROSS RETURNS (3) 


NET RETURNS 


Notes:
 

YR 

780000 
360000 
120000 
150000 
75000 
75000 
18600 
10800 
1300 
6500 

261225 
105000 
1225(0 

4000 
8100 
3375 
8100 
4050 
5400 
700 

1.3 
0.8 
0.lI 
0.41 

19.3. 
7.71 
9.01 
0.3( 
0.6( 
0.2! 
0.6( 
0.3C 
0 4C 
0 0c 
0.0c 
0.00 

279825 20.73 

310500 23.00 

30675 2.27 

(1) 13500 birds sold (10% mortality) every 2 months
(2) 12 x 80 
or 1056 square meters (includes 56 sq. m.
service area). Capacity 15000 birds placed in
 
house each 60 day cycle


(3) 13500 birds @ YR 23/bird
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Budget 2
 
Broilers
 
Type: large-scale operation
 
Source: (9)
 

Item 


INVESTMENT 

Building (2) 

Equipment 

Well 

Generator 

Truck 


FIXED COSTS 

Depreciation 

Repair/maintenance 

Interest on investment (10%)

Telephone 

G & A 


VARIABLE COSTS 

Chicks (15000 @ YR 7)

Feed (35 mt @ YR 3500) 

Elecricity/water 

Fuel 

Litter 

Medication/vaccination 

Vehicle operation 

Labor 

Guaranty 

Interest on operating capital (12%)

Miscelleneous 


TOTAL COSTS 


GROSS RETURNS (3) 


NET RETURNS 


Total 


3600000
 
1200000
 
100000
 
200000
 
150000
 
150000
 
195000 

73000 

9000 


45000 

2000 


66000 

2523000 

975000 


1190000 

27000 

70000 

34000 

50000 

35000 

72000 


48000 

22000 


2718000 


3105000 


387000 


Per bird sold (1)
 

YR
 

1.44
 
0.54
 
0.07
 
0.33
 
0.01
 
0.49
 

18.69
 
7.22
 
8.81
 
0.20
 
0.52
 
0.25
 
0.37
 
0.26
 
0.53
 
0.00
 
0.36
 
0.16
 

20.13
 

23.00
 

2.87
 

Notes:
 
(1) 135000 birds sold (10% mortality) every 2 months

(2) 10 houses 12 x 80 
or 1056 square meters (includes


service areas). Capacity 15000 birds placed in
 
each house each 60 day cycle


(3) 135000 birds @ YR 23/bird
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ANNEX 4
 

Nominal Protection Coefficients
 

A.4.1. Definition 

The nominal protection coefficient (NPC) for a commodity is the ratio of its domestic price to its border 

price, or 

NPCi = pdip bi 

where NPC, = nominal protection coefficient of the ith commodity, 

pd = domestic price of the ith commodity;, and 
Pb = border price of the ith commodity. 

To illustrate the NPC concept, suppose that the import (c.i.f.) price of wheat under a free trade regime 
is $173/mt and that the exchange rate is $1 = YR 9.8, then the price paid by consumers, ignoring 

transport and other marketing costs, is 173" 9.8=YR 1695.4/mt or YR 1.7/kg. If a 13 percent import 

tax (customs duty, defense, statistics and earthquake tax) is levied on wheat imports, the price paid by 
consumers is now [(173*1.13)*9.8=YR 1915.8/mt or YR 1.95/kg. Thus, the difference between 

consumer prices before and after imposition of the import tax is 

(1915.8 -1695.4)/1695.4 = 0.13, or 13 percent 

This rate can equivalently be interpreted as the nominal protection accorded to local wheat producers 
who can now raise their output prices as a result of the higher import price. 

Applying the NPC formula described above yields 1915.8/1695.4 = 1.13, meaning that the price received 

by farmers after imposition of the tax is 113 percent of the price that would have prevailed under free 

trade. This result may be generalized as follows: 

NPC = 1 implies no distortio, 3n output prices;
 

NPC > 1 implies an.implicit subsidy to producers; and
 

NIPC < 1 implies an implicit tax on producers.
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While the above example describes, for convenience, only the effect of an import tax, the NPC concept 

includes all policy decisions, tariff or otherwise (e.g., a transport subsidy or an import quota), which 
prevent equality between Pd and Pb or, equivalently, causes the NPC to be different from 1. Thus, the 
NPC for a given commodity is a summary indicator of all protection or taxation measures accorded to 

or imposed on that commodity. 

To the extent that such distortions have adverse effects on production, consumption and the national 
economy (see Technical Annex 2), the NPC is also an indicator of economic efficiency. Assuming no 

externalities or monopolistic behavior, an NPC significantly different from 1 carries a strong 

presumption that the policy measures prevent the market mechanism from achieving maximum 

economic efficiency. 

A.4.2. Calculation Procedures 

A.4.2.1. Domestic and border prices 

For the NPCs to be meaningful, care must taken to compare domestic and border prices in relation to 
a particular economic agent (e.g., producers or consumers) and a specific marketing level (e.g., farm, 
wholesale or retail). Since one of the main objectives of this study is to investigate the incentive 

structure provided to farmers, the relevant Pd is the price received by producers at the farmgate. To 

obtain an equivalent Pb, the c.i.f. price must be translated into a "border" or "international farmgate 
price" by adjusting for unloading, handling, transport and other costs necessary to bring the commodity 

back to the farmgate. Due to the limited availability of farmgate prices in the YAR., this approach 
could not be followed, however. Domestic wholesale prices and their international wholesale price 

equivalent were instead used to calculate the NPCs in this annex. A detailed description of the prices 

used in the calculations can be found in Technical Amex 7. 

A.4.22. The exchange rate 

As explained in A.4.1, the NPC is the ratio of domestic prices to their equivalent international price 
converted into local currency. One approach is to convert border prices via the official exchange rate 

using 

NPC = pd/ ( pbs * OER) 
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Where pb$ = border price expressed in foreign currency; and 

OER = official exchange rate. 

However, the OER does not reflct the equilibrium or "true"domestic value of foreign currency. The 

equilibrium or shadow exchange i ate (SER) is the exchange rate which would prevail under free trade 

in both the foreign currency, and goods and services markets. Due to the wide array of controls on 

payments and trade, the OER differs from the SER by a significant margin in many developing 

countries. Although the marginal difference between the free or parallel market exchange rate and the 

SER is significantly smaller, the former does not necessarily reflect the equilibrium value of domestic 

currency.
 

The need to use a SER arises, for instance, when the OER is overvalued. Suppose the OER is YR 

10 = $1 and the SER is YR 12 = $1, then a mt of imported wheat at $173 would cost YR 1730 (173*10) 

instead of YR 2076 (173*12), or 20 percent below its scarcity price, with a resulting disincentive effect 

on domestic production. Similarly, an overvalued OER discourages exports by understating their 

domestic currency value. 

Estimation of the SER requires a complex macroeconomic model and is beyond the scope of this study. 

A more simplified technique which assumes unitary elasticity for all goods is sometimes used to 

estimate the SER by relating the OER to the gross and net value of imports and exports. However, 

assuming that the elasticities of all goods are unity may yield misleading results, particularly in the 

context of the YAR where no reliable data exist on import and export duties, export subsidies, customs 

receipts, and refunds and drawbacks. To calculate nominal protection, effective protection and domestic 

resource cost coefficients in this study, the SER was assumed to be 20 percent above the OER or 

slightly above the free market exchange rate (16-17 percent higher than the OER in March, 1989). 

A.4.3. Results 

NPCs for individual crops are summarized in Table A.4 below. The coefficients are presented in both 

OER and SER terms for comparison. 
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Table A.4. Nominal Protection Coefficients 

Commodity Coefficient 

1987 1988 

SER OER SER OER 

Wheat 1.55 1.84 1.24 1.48 
Wheat Flour 1.36 1.61 1.11 1.32 
Barley 3.94 4.68 3.36 4.00 
Sorghum 4.63 5.48 5.15 6.09 
Millet 5.65 6.69 6.16 7.29 
Maize 4.27 5.05 3.43 4.08 

Tomatoes 2.75 3.'!8 2.85 3.40 
Onions 1.82 2.17 2.17 2.58 
Potatoes .96 1.14 1.16 1.38 
Apples 6.45 7.72 6.61 7.91 
Grapes 2.17 2.60 1.76 1.92 
Dates 1.53 1.83 1.52 1.82 
Melon 1.72 2.05 1.73 2.07 
Bananas 1.81 2.16 1.78 2.13 

Coffee 2.26 2.72 2.12 2.54 
Poultry 1.50 1.80 1.56 1.83 

Source: Technical Annex 6. 
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ANNEX 5
 

Effective Protection Coefficients
 

A.5.1. Definition 

The effective protection coefficient (EPC) is a more accurate measure of protection than the NPC, in 
that the EPC makes allowance for distortions in both the output and the input markets. The net effect 
of domestic economic policy in the two markets is measured by the ratio of value-added (output price 
minus the cost of tradable inputs) in domestic prices to value-added in border or free-trade prices. 

More formally,
 

EPC = VAdi/NAb i = (pd. - pda ) / _ ai )
_aij (pb pbi 

Where VAdi = value of the ith output minus the value of all tradable inputs used to produced that unit 

of output, in domestic prices; 

VAbi = value of the ith output minus the value of all tradable inputs used to produce that 

unit of output, in border prices; 

aij = quantity of the jth input used to produce one unit of the ith output;
 
pdi = domestic price of the ith output;
 

pbi = border price of the ith output;
 

pd = domestic price of the jth input; and
 

pb = border price of the jth input.
 

Tradable inputs are of two types: (1) those which have a recognizable border price (e.g., fuel and 
fertilizer); and (2) the traded components of primarily non-traded inputs (e.g., fuel expenses embodied 

in the cost of operating a tractor). 

To illustrate the EPC concept, assume, as in the N-PC example in A.4.1, that the price of wheat is YR 
1695/mt under free trade, and that the only tradable input necessary to produce it is YR 500, then the 
value-added in wheat production is YR 1695 - YR 500 = YR 1195. If we introduce into this free trade 
situation a 13 percent tariff on wheat imports and a 15 percent import tariff on the tradable input, 
domestic prices become YR 1695 * 1.13 = YR 1915 for wheat and YR 500 * 1.15 = YR 575 for the 

input, with a resulting value-added of YR 1915 - YR 575 = YR 1340. Taking the ratio of value-added 
with distortions to value-added without distortions (i.e., under free trade) yields 1195/1340 = 0.89, 
indicating a net disincentive to wheat producers. More generally, 
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EPC = 1 implies no distortion; 

EPC > 1 implies effective protection or a net incentive to producers; 

EPC < 1 implies effective taxation or discrimination against producers. 

A sharp divergence of the EPC from unity, due to any policy measure that prevents equality between 

value-added at domestic prices and value-added at border prices, is, as in the NPC (see A.4.1), an 
indication that the policy environment does not achieve maximum economic efficiency. 

A.5.2. Assumptions and Calculation Procedures 

A.5.2.1. Domestic prices, border prices and the exchange rate 

The cost of production data presented in Annex 3 were used to identify the quantity and price of all 
outputs and inputs in order to calculate value-added for each enterprise. Since output prices in the 
enterprise budgets were farmgate prices, border prices used in the NPC calculations at the wholesale 

level had to be adjusted. The adjustment was made using the following conversion factors: 

Wholesale Marketing Margin 

as a Percentage of Farmgate Price 

Commodity Percent 

Cereals and coffee 15 
Potatoes 10 
Melon 20 
Other fruits and vegetables 25 

A detailed description of wholesale prices is presented in Annex 7. For a discussion of the exchange rate 
used in the EPC calculations, see A.4.2.2 in Annex 4. Border prices in the denominator of the EPC 
formula were derived for each input or output by multiplying domestic prices by the ratio of border 

prices to domestic prices. The ratios used to derive border prices in the detailed EPC calculations 

presented in A.5.3 below are summarized in the following table. 
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Table A.5. Ratios of Border Prices (SER) 
to Domestic Prices 

Commodity Ratio 

Wheat .96 
Sorghum .34 
Millet .31 
Maize .44 
Tomatoes .60 
Onions .71 
Potatoes .98 
Apples .40 
Grapes .77 
Melon .89 
Bananas .81
 
Coffee .62 
Poultry .80 
Chicks .82 
Broiler feed .82 
Medication for chicks .82 
Fertilizer, chemicals 

& imported seed (1) 1.25 
Fuel & lubricants (1) .82 
Tractor ownership cost (1) .87 

(1) See section below 

A.5.2.2. Tradable inputs 

Fertilizer, agricultural chemicals, and fuel and lubricants are obvious candidates for the "tradable inputs" 

category. Border prices for fertilizer are derived in Annex 7. These prices were found 25 percent higher, 

on average, than domestic prices. The differential is due to the fact that foreign donations, accounting 

for a large part of total fertilizer supply in YAR, have been sold by the Ministry of Agriculture and 

Fisheries at below market prices. Due to the many varieties of pesticides, insecticides and fungicides 

used by Yemeni farmers, the lack of international price data for each variety, and the similarity in the 

domestic distribution system between fertilizer and other chemicals, the fertilizer border/domestic price 

ratio was used for these inputs. Domestic prices minus the import tariff were taken to represent border 

prices for fuel and lubricants. The same procedure was used to derive border prices for poultry, chicks, 

medication/vaccination and feed. 
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Seedlings and seeds were assumed to be indigenously-produced with no comparable border price, except 

for tomatoes. Domestic price minus the import tariff was taken to represent the border price for tomato 

seeds. 

Tractor services were divided into labor services, a non-tradable element, and two tradable components, 

ownership cost and expenditure on fuel and lubricants. The two tradable components were assumed 

to represent 25 and 60 percent of total expenditure on tractor services, respectively. Domestic price 

minus the import tariff on farm machinery was used to derive the border price for ownership cost. 

Tubewell costs were divided into fuel and lubricants and two non-tradable elements, labor and capital. 
Fuel and lubricants, labor and capital were estimated at 46, 18 and 36 percent of total tubewell costs, 

respectively. For details on this estimation, see Technical Annex 9. 

A.5.3. Results 

EPCs for individual enterprises are presented in the following tables. The coefficients are in OER and 

SER for comparison. 
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Millet (1)
 

Item 
Domestic 

Price or cost 
Border 

SER OER 

1. Output 11478 3558 2847 
2. Fertilizer 1111 1389 1111 
3. Pesticides 
4. Tractor 

Fuel & lub. 558 458 366 
Ownership cost 233 202 162 

5. Tubewell fuel & lub. 
6. Total tradable inputs 

(Sum 2-5) 1902 2049 1639 
7. Value added (1-6) 9577 1510 1208 

8. EPC (7. domestic/7. border) 6.34 SER 
7.93 OER 

Source: Budget (1) 
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Millet (2)
 

Item Price or cost
 
Domestic Border
 

SER OER
 

1. Output 4060 1259 1007
 
2. Fertilizer
 
3. Pesticides
 
4. Tractor
 

Fuel & lub. 648 531 425
 
Ownership cost 270 235 188
 

5. Tubewell fuel & lub.
 
6. Total tradable inputs
 

(Sum 2-5) 918 766 613
 
7. Value added (1-6) 3142 492 394
 

8. EPC (7. domestic/7. border) 6.38 SER
 
7.98 OER
 

Source: Budget (2)
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Sorghum (1)
 

Item Price or cost
 
Domestic Border 

SER OER 

1. Output 
2. Fertilizer 
3. Pesticides 

24400 
240 

8296 
300 

6637 
240 

4. Tractor 
Fuel & lub. 
Ownership cost 

5. Tubewell fuel & lub. 
6. Total tradable inputs 

(Sum 2-5) 
7. Value added (1-6) 

240 
24160 

300 
7996 

240 
6397 

8. EPC (7. domestic/7. border) 

Source: Budget (1) 

3.02 
3.78 

SER 
OER 

Sorghum (2)
 

Item Price or cost
 
Domestic Border
 

SER OER
 

1. Output 19500 6630 5304
 
2. Fertilizer
 
3. Pesticides
 
4. Tractor
 

Fuel & lub.
 
Ownership cost
 

5. Tubewell fuel & lub. 2065 1694 1355
 
6. Total tradable inputs


(Sum 2-5) 2065 1694 1355
 
7. Value added (1-6) 17435 4936 3949
 

8. EPC (7. domestic/7. border) 3.53 SER
 
4.41 OER
 

Source: Budget (2)
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Sorghum (3)
 

Item 
 Price or cost
 
Domestic 
 Border
 

SER OER
 

1. Output 
 10042 3414 2731
2. Fertilizer 
 iiii 1389 1111
 
3. Pesticides
 
4. Tractor
 

Fuel & lub. 
 667 
 547 438
Ownership cost 
 278 242 193
5. Tubewell fuel & lub. 
 2065 1694 
 1355
 
6. Total tradable inputs


(Sum 2-5) 4122 3871 3097
7. Value added (1-6) 5920 
 -457 -366
 

8. EPC (7. domestic/7. border) High SER
 
High OER
 

Source: Budget (3)
 

Sorghum (4)
 

Item 
 Price or cost
 
Domestic 
 Border
 

SER OER
 

1. Output 
 10000 3400 2720
2. Fertilizer 
 6 8 6
 
3. Pesticides
 
4. Tractor
 

Fuel & lub. 
 540 443 354
Ownership cost 
 225 196 157
5. Tubewell fuel & lub. 
 1054 864 691
 
6. Total tradable inputs


(Sum 2-5) 1825 1510 1208
7. Value added (1-6) 8175 
 1890 1512
 

8. EPC (7. domestic/7. border) 4.33 SER
 
5.41 OER
 

Source: Budget (4)
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Sorghum (5)
 

Item Price or cost
Domestic Border
 

SER OER
 

1. Output 7122 2421 1937
 
2. Fertilizer
 
3. Pesticides
 
4. Tractor
 

Fuel & lub. 761 624 499
 
Ownership cost 317 276 221
 

5. Tubewell fuel & lub. 751 616 493
 
6. Total tradable inputs
 

(Sum 2-5) 1830 1516 1213
 
7. Value added (1-6) 5292 905 724
 

8. EPC (7. domestic/7. border) 5.85 SER
 
7.31 OER
 

Source: Budr~et (5)
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Maize (1)
 

Item Price or cost 
Domestic Border 

SER OER 

1. Output 15750 6930 5544 
2. Fertilizer 480 600 480 
3. Pesticides 
4. Tractor 

Fuel & lub. 1080 886 708 
Ownership cost 450 392 313 

5. Tubewell fuel & lub. 2061 1690 1352 
6. Total tradable inputs

(Sum 2-5) 4071 3567 2854 
7. Value added (1-6) 11679 3363 2690 

8. EPC (7. domestic/7. border) 3.47 SER 
4.34 OER 

Source: Budget (1) 
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Maize (2)
 

Item 
 Price or cost
 
Domestic 
 Border
 

SER OER
 

1. Output 18378 8086 6469
 
2. Fertilizer
 
3. Pesticides
 
4. Tractor
 

Fuel & lub.
 
Ownership cost
 

5. Tubewell fuel & lub. 167 137 110
 
6. Total tradable inputs


(Sum 2-5) 167 137 
 110
7. Value added (1-6) 18211 7949 6359
 

8. EPC (7. domestic/7. border) 2.29 SER
 
2.86 OER
 

Source: Budget (2)
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Maize (3)
 

Item 
 Price or cost

Domestic 
 Border
 

SER OER
 

1. Output 12000 
 5280 4224
 
2. Fertilizer
 
3. Pesticides
 
4. Tractor
 

Fuel & lub.
 
Ownership cost
 

5. Tubewell fuel & lub. 1088 
 892 714
 
6. Total tradable inputs


(Sum 2-5) 1088 892 714
 
7. Value added (1-6) 10912 4388 3510
 

8. EPC (7. doniestic/7. border) 2.49 SER
 
3.11 OER
 

Source: Budget (3)
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Maize (4)
 

Item Price or cost
 
Domestic Border
 

SER OER
 

1. Output 10042 4418 3535
 
2. Fertilizer 1111 1389 1111
 
3. Pesticides 139 174 139
 
4. Tractor
 

Fuel & lub. 417 342 274
 
Ownership cost 174 151 121
 

5. Tubewell fuel & lub. 978 802 641
 
6. Total tradable inputs


(Sum 2-5) 2818 2857 2286
 
7. Value added (1-6) 7224 1561 1249
 

8. EPC (7. domestic/7. border) 4.63 SER
 
5.78 OER
 

Source: Budget (4)
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Maize (5)
 

Item Price or cost
 
Domestic Border
 

SER OER
 

1. Output 8713 3834 3067
 
2. Fertilizer 1430 1788 1430
 
3. Pesticides
 
4. Tractor
 

Fuel & lub. 769 630 504
 
Ownership cost 320 279 223
 

5. Tube.7ell fuel & lub. 929 
 762 610
 
6. Total tradable inputs


(Sum 2-5) 3448 3458 2767
 
7. Value added (1-6) 5265 375 300
 

8. EPC (7. domestic/7. border) 14.02 SER
 
17.53 OER
 

Source: Budget (5)
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Maize (6)
 

Item Price or cost
 
Domestic Border
 

SER OER
 

1. Output 9998 4399 3519
 
2. Fertilizer 15 19 15
 
3. Pesticides 128 160 128
 
4. Tractor
 

Fuel & lub. 960 787 630
 
Ownership cost 400 348 278
 

5. Tubewell fuel & lub. 1065 874 699
 
6. Total tradable inputs
 

(Sum 2-5) 2568 2188 1750
 
7. Value added (1-6) 7430 2212 1769
 

8. EPC (7. domestic/7. border) 3.36 SER
 
4.20 OER
 

Source: Budget (6)
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Maize (7)
 

Item Price or cost
 
Domestic Border
 

SER OER
 

1. Output 11988 5275 
 4220
 
2. Fertilizer 1560 1950 1560
 
3. Pesticides
 
4. Tractor
 

Fuel & lub. 906 743 594

Ownership cost 378 328 263
 

5. Tubewell fuel & lub. 1315 1078 862
 
6. Total tradable inputs


(Sum 2-5) 4158 4099 3280
 
7. Value added (1-6) 7830 1175 940
 

8. EPC (7. domestic/7. border) 6.66 SER
 
8.33 OER
 

Source: Budget (7)
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Wheat (1)
 

Price or cost
Item 

Domestic Border
 

SER OER
 

1. Output 9600 9216 7373
 
2. Fertilizer
 
3. Pesticides
 
4. Tractor
 

Fuel & lub.
 
Ownership cost
 

5. Tubewell fuel & lub.
 
6. Total tradable inputs
 

(Sum 2-5)
 
7. Value added (1-6) 9600 9216 7373
 

8. EPC (7. domestic/7. border) 1.04 SER
 
1.30 OER
 

Source: Budget (1)
 

Wheat (2)
 

Item Price or cost
 
Domestic Border
 

SER OER
 

1. Output 11500 11040 8832
 
2. Fertilizer
 
3. Pesticides
 
4. Tractor
 

Fuel & lub.
 
Ownership cost
 

5. Tubewell fuel & lub. 963 790 632
 
6. Total tradable inputs
 

(Sum 2-5) 963 790 632
 
7. Value added (1-6) 10537 10250 8200
 

8. EPC (7. domestic/7. border) 1.03 SER
 
1.28 OER
 

Source: Budget (2)
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Onions (1)
 

Price or cost 
Item Border 

Domestic SER OER 

1. Output 
2. Fertilizer 

27778 
1111 

19722 
1389 

15778 
i111 

3. Pesticides 
4. Tractor 

Fuel & lub. 584 479 383 
Ownership cost 243 212 169 

5. Tubewell fuel & lub. 3099 z541 2033 
6. Total tradable inputs

(Sum 2-5) 
7. Vaue added (1-6) 

5037 
22741 

4620 
15102 

3696 
12082 

8. EPC (7. domestic/7. border) 1.51 SER 
1.88 OER 

Source: Budget (1) 

Onions (2)
 

Price or cost
 
Item 
 Border
 

Domestic SER OER
 

1. Output 90000 63900 
 51120
 
2. Fertilizer 216 270 216
 
3. Pesticides
 
4. Tractor
 

Fuel & lub. 1140 935 748
 
Ownership cost 475 413 331
 

5. Tubewell fuel & lub. 9979 8183 6546
 
6. Total tradable inputs


(Sum 2-5) 11810 9801 7841
 
7. Vaue added (1-6) 78190 54099 43279
 

8. EPC (7. domestic/7. border) 1.45 SER
 
1.81 OER
 

Source: Budget (2)
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Potatoes (1)
 

Price or cost 
Item Border 

Domestic SER OER 

1. Output 84000 82320 65856 
2. Fertilizer 1446 1808 1446 
3. Pesticides 
4. Tractor 

Fuel & lub. 2160 1771 1417 
Ownership cost 900 783 626 

5. Tubewell fuel & lub. 1840 1509 1207 
6. Total tradable inputs 

(Sum 2-5) 6346 5871 4696 
7. Vaue added (1-6) 77654 76450 61160 

8. EPC (7. domestic/7. border) 1.02 
1.27 

SER 
OER 

Source: Budget (1) 

Potatoes (2)
 

Price or cost
 
Item Border
 

Domestic SER OER
 

1. Output 98000 96040 76832
 
2. Fertilizer 120 150 120
 
3. Pesticides
 
4. Tractor
 

Fuel & lub. 1560 1279 1023
 
O(nership cost 650 566 452
 

5. Tubewell fuel & lub. 10983 9006 7205
 
6. Total tradable inputs
 

(Sum 2-5) 13313 11000 8800
 
7. Vaue added (1-6) 84688 85040 68032
 

8. EPC (7. domestic/7. border) 1.00 SER
 
1.24 OER
 

Source: Budget (2)
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Tomatoes (1)
 

Price or cost
 
Item 
 Border
 

Domestic SER OER
 

1. Output 75000 45000 36000
 
2. Seed 3000 2610 2088
 
3. Fertilizer 600 750 600
 
4. Pesticides
 
5. Tractor
 

Fuel & lub. 1800 1476 1181
 
Ownership cost 750 653 522
 

6. Tubewell fuel & lub. 3496 2867 2293
 
7. Total tradable inputs
 

(Sum 2-6) 9646 8355 6684
 
8. Value added (1-7) 65354 36645 29316
 

9. EPC (8. domestic/8. border) 1.78 SER
 
2.23 OER
 

Source: Budget (1)
 

Tomatoes (2)
 

Price or cost
 
Item Border 

Domestic SER OER 

1. Output 80000 48000 38400 
2. Seed 1200 1044 835 
3. Fertilizer 120 150 120 
4. Pesticides 
5. Tractor 

Fuel & lub. 1080 886 708 
Ownership cost 450 392 313 

6. Tubewell fuel & lub. 8591 7044 5635 
7. Total tradable inputs 

(Sum 2-6) 11441 9515 7612 
8. Value added (1-7) 68560 38485 30788 

9. EPC (8. domestic/8. border) 1.78 SER 
2.23 OER 

Source: Budget (2) 
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Tomatoes (3)
 

Price or cost
 
Item Border
 

Domestic SER OER
 

1. Output 41667 25000 20000
 
2. Seed 2333 2030 1624
 
3. Fertilizer 1667 2084 1667
 
4. Pesticides
 
5. Tractor
 

Fuel & lub. 417 342 274
 
Ownership cost 174 151 121
 

6. Tubewell fuel & lub. 4287 3515 2812
 
7. Total tradable inputs
 

(Sum 2-6) 8877 8122 6497
 
8. Value added (1-7) 32790 16879 13503
 

9. EPC (8. domestic/8. border) 1.94 SER
 
2.43 OER
 

Source: Budget (3)
 

Tomatoes (4)
 

Price or cost
 
Item 

Domestic 
Border 

SER OER 

1. Output 
2. Seed 
3. Fertilizer 
4. Pesticides 
5. Tractor 

Fuel & lub. 
Ownership cost 

6. Tubewell fuel & lub. 
7. Total tradable inputs 

(Sum 2-6) 
8. Value added (1-7) 

40524 
1333 
112 

300 
125 

4564 

6434 
34090 

24314 
1160 
140 

246 
109 

3742 

5397 
18918 

19452 
928 
112 

197 
87 

2994 

4317 
15134 

9. EPC (8. domestic/8. bo

Source: Budget (4) 

rder) 1.80 
2.25 

SER 
OER 
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melon
 

Price or cost
 
Item 
 Border
 

Domestic SER OER
 

1. Output 35556 31645 25316
 
2. Seed 222 193 155
 
3. Fertilizer 611 764 611
 
4. Pesticides
 
5. Tractor
 

Fuel & lub. 466 382 306
 
Ownership cost 194 169 135
 

6. Tubewell fuel & lub. 10270 8421 6737
 
7. Total tradable inputs


(Sum 2-6) 11763 9930 7944
 
8. Value added (1-7) 23793 21715 17372
 

9. EPC (8. domestic/8. border) 1.10 SER
 
1.37 OER
 

Source: Budget
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Deciduous fruits 

Item 
Domestic 

Price or cost 

SER 
Border 

OER 

1. Output 
2. Fertilizer 
3. Pesticides 
4. Tractor 

Fuel & lub. 
Ownership cost 

5. Tubewell fuel & lub. 
6. Total tradable inputs 

(Sum 2-5) 
7. Vaue added (1-6) 

243725 
5906 
675 

2760 

9341 
234384 

97490 
7383 
844 

2263 

10490 
87000 

77992 
5906 
675 

1811 

8392 
69600 

8. EPC (7. domestic/7. border) 

Source: Budget 

2.69 
3.37 

SER 
OER 
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Grapes
 

Price or cost 
Item Border 

Domestic SER OER 

1. Output 234222 180351 144281 
2. Fertilizer 
3. Pesticides 
4. Tractor 

Fuel & lub. 
Ownership cost 

5. Tubewell fuel & lub. 5658 4640 3712 
6. Total tradable inputs 

(Sum 2-5) 5658 4640 3712 
7. Vaue added (1-6) 228564 175711 140569 

8. EPC (7. domestic/7. border) 1.30 SER 
1.63 OER 

Source: Budget 

169
 



Bananas (1)
 

Price or cost 
Item Border 

Domestic SER OER 

1. Output 261250 211613 169290 
2. Fertilizer 1680 2100 1680 
3. Pesticides 10787 13484 10787 
4. Tractor 

Fuel & lub. 
Ownership cost 

5. Tubewell fuel & lub. 4865 3989 3191 
6. Total. tradable inputs 

(Sum 2-5) 17332 19573 15658 
7. Vaue added (1-6) 243919 192040 153632 

8. EPC (7. domestic/7. border) 1.27 SER 
1.59 OER 

Source: Budget - with chemical control 

Bananas (2)
 

Price or cost
 
Item 
 Border
 

Domestic SER OER
 

1. Output 13300 10773 8618
 
2. Fertilizer 1680 2100 1680
 
3. Pesticides
 
4. Tractor
 

Fuel & lub.
 
Ownership cost
 

5. Tubewell fuel & lub. 4865 3989 3191
 
6. Total tradable inputs


(Sum 2-5) 6545 6089 4871
 
7. Vaue added (1-6) 6756 4684 3747
 

8. EPC (7. domestic/7. border) 1.44 SER
 
1.80 OER
 

Source: Budget - without chemical control
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Coffee (1)
 

Price or cost
 
Item 
 Border
 

Domestic SER OER
 

1. Output 39750 24645 19716
 
2. Fertilizer 1234 1543 
 1234
 
3. Pesticides 1148 1435 
 1148
 
4. Micro-nutrients 3168 3960 3168
 
5. T.-actor
 

Fuel & lub. 36 30 24
 
Ownership cost 15 13 10
 

6. Tubewell fuel & lub. 2061 1690 1352
 
7. Total tradable inputs


(Sum 2-6) 7662 8670 6936
 
8. Value added (1-6' 32088 15975 12780
 

9. EPC (7. domestic/7. border) 2.01 SER
 
2.51 OER
 

Source: Budget (1)
 

Coffee (2)
 

Price or cost
 
Item Border 

Domestic SER OER 

1. Output 29250 18135 14508 
2. Fertilizer 
3. Pesticides 
4. Micro-nutrients 
5. Tractor 

Fuel & lub. 
Ownership cost 

6. Tubewell fuel & lub. 4865 3989 3191 
7. Total tradable inputs

(Sum 2-6) 4865 3989 3191 
8. Value added (1-6) 24386 14146 11317 

9. EPC (7. domestic/7. border) 1.72 SER 
2.15 OER 

Source: Budget (2) 
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Broilers (1)
 

Price or cost
 
Item Domestic Border
 

SER OER 

1. Output 23.00 18.40 14.72 
2. Chicks 7.78 6.38 5.10 
3. Feed 9.07 7.44 5.95 
4. Fuel 0.60 0.53 0.43 
5. Medication/vaccination 0.60 0.49 0.39 
6. Total tradable inputs 

(Sum 2-5) 18.05 14.84 11.87 
7. Value added (1-6) 4.95 3.56 2.85 

8. EPC (7. domestic/7. border) 1.39 
1.74 

SER 
OER 

Source: Budget (1) 

Broilers (2)
 

Price or cost
 
Item Domestic Border
 

SER OER
 

1. Output 23.00 18.40 14.72
 
2. Chicks 7.22 5.92 4.74
 
3. Feed 8.82 7.23 5.79
 
4. Fuel 0.52 0.46 0.37
 
5. Medication/vaccination 0.26 0.21 0.17
 
6. Total tradable inputs
 

(Sum 2-5) 16.82 13.83 11.06
 
7. Value added (1-6) 6.18 4.57 3.66
 

8. EPC (7. domestic/7. border) 1.35 SER
 
1.69 OER
 

Source: Budget (2)
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ANNEX 6 
Domestic Resource Cost Coefficients 

A.6. Definition 

The domestic resource cost coefficient (DRC) is an extension of the EPC concept. While the EPC 
measures economic efficiency in of border and financialterms or actual prices, the DRC evaluates 
efficiency using international or border prices and accounting or shadow prices; i.,e., the oportunitv 
costs of domestic resource use. Thus, the DRC is the ratio of value-added in terms of opportunity costs 
to value-added in border prices, or 

DRC = ( Sij VI) / (pb - aij PbJ) 
Where aij = quantity of the jth input used to produce one unit of the ith output; 

Sij = accounting price of the jth primary factor used in the production of one unit of the ith 
output; 

Vii = physical input/output coefficient for the jth primary factor; 
Pb = border price of the ith uutput; and 

pb = border price of the jth input. 

Thus, the difference between the DRC and the EPC is a mere reflection of the difference between 
domestic prices and opportunity costs of the factors in their best alternative use . As can also be seen 
in the definition, value-added in the DRC numerator is calculated directly by the primary factors of 
production, not as in the denominator or in the EPC formula (see A.5.1.) where tradable inputs are 
subtracted from output price. 

The DRC is the rate at which a country is substituting domestic resources to produce one unit of a 
commodity for each unit of foreign exchange saved by not importing that commodity. Suppose that the 
cost of domestic resources to cultivate one ha of wheat is YR 15485 and that the border price of 
output/ha minus the expenditure on tradable inputs/ha is YR 9216 (on an SER basis), yielding a DRC 
of 1.68, then it is (68 percent) more costly to produce wheat locally than to import it. More generally, 
the DRC indicates comparative advantage or disadvantage in the production of a given commodity by 
measuring the real costs in terms of domestic resources of earning or saving a unit of foreign exchange 
in the production of that commodity, and is evaluated as follows: 
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DRC < 1 indicates comparative advantage, or that the activity under consideration makes 
efficient use of domestic resources to save or earn a unit of foreign exchange. 

DRC > 1 indicates comparative disadvantage, or that the activity is inefficient. 

DRC = 1 indicates an inconclusive test. 

Note that the DRC can be negative (see results below). A negative DRC is a reflection of 
a negative value-added in border prices in the denominator of the DRC formula, and 
indicates that the activity results in a net waste of foreign exchange. 

Due to the various assumptions made in calculating the coefficients (see next section) and the lack of 
reliable production cost data in the YAR, an analysis that focuses exclusively on the absolute value of 
the DRCs may be misleading. Even though the DRCs can still be used to show whether the country 
is likely to have comparative advantage in the production of a particular commodity, ranking the 
commodities according to their relative likelihood of being comparative advantage enterprises provides 
an alternative less subject to error. The ranking can then be used to show the efficiency of each 
enterprise relative to alternative enterprises. 

A.6.2. Assumptions and Calculation Procedures 

The denominator of the DRC formula was already calculated in A.5.3. For details on the assumptions 
and procedures used to calculate it, see A.5.2. To compute the numerator, the various costs included 
in each enterprise budget were decomposed into their land, capital and labor components. The three 
factors of production were then valued at their opportunity costs. 

The labor category covers labor costs for each farming activity (e.g., land preparation, weeding and 
harvesting) and labor costs embodied in tractor use and tubewell operation. Tractor labor was assumed 
to represent 15 percent of total expenditure on tractor services (see A.5.2). The remainder of tractor 
operating expenses (fuel expenses and ownership cost) had already been taken out as tradable elements 
of a non-traded input in calculating value-added. The labor component associated with tubewel 
operation was estimated at 18 percent (Technical Annex 9). Tubewell capital was obtained by 
subtracting fuel and labor costs from total expenditure on tubewel operations. 
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Since there was little basis to think that the opportunity cost of capital was different from its actual 
cost, the full cost of capital was treated as its opportunity cost. Owing to the widespread sharecropping 
system in the YAR, returns to land owner assumedwere to be paid in-kind. In-kind payments were 
valued not at domestic prices but at their respective border prices, reflecting their scarcity or best 

alternative value. 

It is a controversial issue whether the prevailing wage rate reflects the opportunity cost of labor in a 
particular country. The issue is even more problematical in the YAR where a significant portion of the 
domestic labor force has been seeking more remunerative employment opportunities in oil-producing 
neighboring countries. In a highly traditional society such as the YAR where non-family employment 
opportunities for women are extremely limited in both the agricultural and non-agricultural sectors 
and where women account for more than 50 percent of agricultural labor, appropriate pricing of female 
abor poses another methodological problem. To overcome this difficulty, labor was valued in the DRC 

calculations alternatively at 100, 75, 50 and 25 percent of market rate, providing concerned readers with 
a choice of which estimate is most representative. 

Two other items needed to be valued at their opportunity costs: animal traction and seeds. Since, as 
with capital, there was little basis to think that oxen and donkey operations were not properly priced, 
the full cost of these operations was treated as the opportunity cost of animal traction. Where not
 
treated as a tradable input, seed 
was linked to the corresponding crop and its cost was multiplied by 
the ratio of border to domestic prices. 

A.6.3. Results 

DRCs for individual enterprises are presented in the following tables. The coefficients are in both SER 
and OER terms for comparison. Labor is valued at 100, 75, 50 and 25 percent of market weges in 
columns (i), (ii), (iii) and (iv), respectively. The budget number at the bottom of the tables refers to the 
budget number used for each crop in Technical Annex 3. 
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Millet (1) 

Item (i) (ii) (iii) (iv) 

YR 
Labor 

1. Ploughing 
2. levelling 
3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

167 
333 
222 
139 
486 

1292 
11 

125 
250 
167 
104 
365 
969 
83 

84 
167 
il 
70 

243 
646 
56 

42 
83 
56 
35 

122 
323 
28 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation 
15. Labor component 
16. Capital component 

Other inputs 
17. Seed 
18. Land 

140 

60 
1579 

105 

60 
1579 

70 

60 
1579 

35 

60 
1579 

19. DRC/ha (sum 1-18) 
20. Value-added, border price (SER) 
21. Value-added, border price (OER) 

4528 
1510 
1208 

3806 
1510 
1208 

3084 
1510 
1208 

2361 
1510 
1208 

DRC coeffic. 
DRC coeffic. 

(19/20) 
(19/21) 

- SER 
- OER 

3.00 
3.75 

2.52 
3.15 

2.04 
2.55 

1.56 
1.95 

Source: Budget (1) 
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Millet (2)
 

Item 


Labor 

1. Ploughing
 
2. levelling
 
3. Canal preparation
 
4. Planting
 
5. Weeding & related op.
 
6. Thinning
 
7. irrigation
 
8. Harvesting & related op.
 
9. Fertilizer application
 

10. 	Chemical application
 
11. 	Other labor
 

Animal traction
 
12. 	Oxen 

13. 	Donkey
 

Tractor use
 
14. 	Labor component 


Tubewell operation
 
15. 	Labor component
 
16. 	Capital component
 

Other inputs
 
17. 	Seed 

18. 	Land 


19. 	DRC/ha (sum 1-18) 

20. 	Value-added, bo'der price (SER) 

21. 	Value-added, border price (OER) 


DRC coeffic. (19/20) - SER 

DRC coeffic. (19/21) - OER 


Source: 	Budget (2)
 

(i) 


792 


200 


162 


60 

1579 


2793 

492 

394 


5.68 

7.09 


(ii) 	 (iii) (iv)
 

YR
 

594 396 198
 

200 200 200
 

122 81 41
 

50 50 50
 
1579 1579 1579
 

2545 2306 2068
 
492 492 492
 
394 394 394
 

5.17 4.69 4.20
 
6.46 5.85 5.25
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Sorghum (1) 

Item (i) (ii) (iii) (iv) 
YR 

Labor 
1. Ploughing 
2. levelling 
3. Canal preparation 
4. Planting 2000 1500 1000 500 
5. Weeding & related op. 400 300 200 100 
6. Thinning 800 600 400 200 
7. irrigation 
8. Harvesting & related op. 4500 3375 2250 1125 
9. Fertilizer application 100 75 50 25 

10. Chemical application 
11. Other labor 4500 3375 2250 1125 

Animal traction 
12. Oxen 4050 4050 4050 4050 
13. Donkey 450 450 450 450 

Tractor use 
14. Labor component 

Tubewell operation 
15. Labor component 
16. Capital component 

Other inputs 
17. Seed 41 41 41 41 
18. Land 1732 1732 1732 1732 

19. DRC/ha (sum 1-18) 18572 15497 12422 9347 
20. Value-added, border price (SER) 7996 7996 7996 7996 
21. Value-added, border price IOER) 6397 6397 6397 6297 

DRC coeffic. (19/20) - SER 2.32 1.94 1.55 1.17 
DRC coeffic. (19/21) - OER 2.90 2.42 1.94 1.46 

Source: Budget (1) 
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Sorghum (2) 

Item (i i) (i) (iv) 

Labor YR 

1. Ploughing 
2. levelling 
3. Canal preparation
4. Planting 
5. Weeding & related op. 
6. Thinning
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

Other inputs
17. Seed 
18. Land 

400 

1400 
1200 

200 

300 

808 
1616 

31 
1527 

300 

1050 
900 

150 

225 

606 
1616 

31 
i527 

200 

700 
600 

100 

150 

404 
1616 

31 
1527 

100 

350 
300 

50 

75 

202 
1616 

31 
1527 

19. DRC/ha (s... 1-18) 
20. Value-adde.:, border price (SER)
21. Value-added, border price (OER) 

7482 
4936 
3949 

6405 
4936 
3949 

5328 
4936 
3949 

4251 
4936 
3949 

DRC coeffic. (19/20) 
DRC coeffic. (19/21) 

- SER 
- OER 

1.52 
1.89 

1.30 
1.62 

1.08 
1.35 

0.86 
1.08 

Source: Budget (2) 
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Sorghum 	(3)
 

Item 	 Mi (i (iii) (iv)
 

YR
 
Labor
 

1. Ploughing
 
2. levelling
 
3. Canal preparation 	 167 125 84 42
 
4. Planting 	 378 284 189 95
 
5. Weeding & related op. 	 222 167 11 56
 
6. Thinning 	 222 167 i1 56
 
7. irrigation 	 556 417 278 139
 
8. Harvesting & related op. 	 556 417 278 139
 
9. Fertilizer application 	 ill 83 56 28
 

10. Chemical application
 
11. 	Other labor
 

Animal traction
 
12. Oxen
 
13. 	Donkey
 

Tractor use
 
14. 	Labor component 42 31 21 10
 

Tubewell operation
 
15. Labor component 	 427 320 213 107
 
16. 	Capital component 854 854 854 854
 

Other inputs
 
17. Seed 	 57 57 57 57
 
18. Land 	 806 806 806 806
 

19. DRC/ha (sum 1-18) 	 4398 3728 3058 2387
 
20. Value-added, border price (SER) -454 -454 -454 -454
 
21. Value-added, border price (OER) -366 -366 -366 -366
 

DRC coeffic. (19/20) - SER High High High High
 
DRC coeffic. (19/21) - OER High High High High
 

Source: Budget (3)
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Sorghum (4) 

Item Labor(i) 
Labor 

(ii) 
Y 

iii (iv) 

1. Ploughing
2. levelling 
3. Canal preparation
4. Planting 
5. Weeding & related op. 
6. Thinning
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

Animal traction
12. Oxen 
13. Donkey 

Tractor use
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

Other inputs
17. Seed 
18. Land 

264 

396 

440 
1144 

400 

135 

412 
825 

12 
779 

198 

297 

330 
858 

400 

101 

309 
825 

12 
779 

132 

198 

220 
572 

400 

68 

206 
825 

12 
779 

66 

99 

110 
286 

400 

34 

103 
825 

12 
779 

19. DRC/ha (sum 1-18) 
20. Value-added, border price (SER)
21. Value-added, border price (OER) 

4807 
1890 
1512 

4109 
1890 
1512 

3412 
1890 
1512 

2714 
1890 
1512 

DRC coeffic. 
DRC coeffic. 

(19/20) 
(19/21) 

- SER 
- OER 

2.54 
3.18 

2.17 
2.72 

1.81 
2.26 

1.44 
1.79 

Source: Budget (4) 
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Sorghum (5) 

Item Mi i) ii (iv) 

YR 
Labor 

1. Ploughing 
2. levelling 
3. Canal preparation 167 125 84 42 
4. Planting 378 284 189 95 
5. Weeding & related op. 222 167 ill 56 
6. Thinning 222 167 ill 56 
7. irrigation 556 417 278 139 
8. Harvesting & related op. 556 417 278 139 
9. Fertilizer application il 83 56 28 

10. Chemical application 
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 42 31 21 10 

Tubewell operation 
15. Labor component 427 320 213 107 
16. Capital component 854 854 854 854 

Other inputs 
17. Seed 57 57 57 57 
18. Land 806 806 806 806 

19. DRC/ha (sum 1-18) 4398 3728 3058 2387 
20. Value-added, border price (SER) 905 905 905 905 
21. Value-added, border price (OER) 724 724 724 724 

DRC coeffic. (19/20) - SER 4.86 4.12 3.38 2.64 
DRC coeffic. (19/21) - OER 6.07 5.15 4.22 3.30 

Source: Budget (5) 
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Maize (1) 

Item (i i) (i) (iv) 

YR 
Labor 

1. Ploughing 1500 1125 750 375 
2. levelling 
3. Canal preparation
4. Planting 
5. Weeding & related op. 

2400 
1000 

1800 
750 

1200 
500 

600 
250 

6. Thinning 
7. irrigation 
8. Harvesting & related op.
9. Fertilizer application 

400 
3500 
2200 
300 

300 
2625 
1650 
225 

200 
1750 
1100 
150 

100 
875 
550 
75 

10. Chemical application 
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 

2970 
270 

2970 
270 

2970 
270 

2970 
270 

Tractor use 
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

66 
131 

49 
131 

33 
131 

16 
131 

Other 
17. Seed 
18. Land 

inputs 
158 

3085 
140 

3085 
140 

3085 
140 

3085 

19. DRC/ha (sum 1-18) 
20. Value-added, border price (SER)
21. Value-added, border price (OER) 

17980 
3363 
2690 

15121 
3363 
2690 

12279 
3363 
2690 

9438 
3363 
2690 

DRC coeffic. (19/20) - SER 5.35 4.50 3.65 2.81 
DRC coeffic. (19/21) - OER 6.68 5.62 4.56 3.51 

Source: Budget (1) 
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Maize (2) 

Item (i) (ii) (iii) (iv) 
YR 

Labor 
1. Ploughing 300 225 150 75 
2. levelling 
3, Canal preparation 
4. Planting 1000 750 500 250 
5. Weeding & related op. 1000 750 500 250 
6. Thinning 400 300 200 100 
7. irrigation 3500 2625 1750 875 
8. Harvesting & related op. 
9. Fertilizer application 

1500 
300 

1125 
225 

750 
150 

375 
75 

10. Chemical application 
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 25 525 525 525 

Tractor use 
14. Labor component 270 203 135 68 

Tubewel1 operation 
15. Labor component 806 605 403 202 
16. Capital component 1613 1613 1613 1613 

17. 
Other inputs

Seed 158 158 158 158 
18. Land 2664 2664 2664 2664 

19. DRC/ha (sun 1-18) 14036 11767 9498 7229 
20. Value-added, border price (SER) 7949 7949 7949 7949 
21. Value-Edded, border price (OER) 6359 6359 6359 6359 

DRC coeffic. (19/20) - SER 1.77 i.48 1.19 0.91 
DRC coeffic. (19/21) - OER 2.21 1.85 1.49 1.14 

Source: Budget (2) 
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Maize (3) 

Item (i) 
_______ 

(ii) 
___ YR 

(iii) 
_ _ _ _ _ _ 

(iv) 
_ _ 

Labor 
1. Ploughing 
2. levelling 
3. Canal preparation
4. Planting 
5. Weeding & related op. 
6. Thinning
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

Other inputs
17. Seed 
18. Land 

400 

400 
800 

1400 
2500 

150 

368 

426 
851 

66 
1041 

300 

300 
600 

1050 
1875 

113 

276 

319 
851 

66 
1041 

200 

200 
400 

700 
1250 

75 

184 

213 
851 

66 
1041 

100 

100 
200 

350 
625 

38 

92 

106 
851 

66 
1041 

19. DRC/ha (sum 1-18) 
20. Value-added, border price (SER) 
21. Value-added, border price (OER) 

8401 
4388 
3510 

6790 
4388 
3510 

5180 
4388 
3510 

3569 
4388 
3510 

DRC coeffic. 
DRC coeffic. 

(19/20) 
(19/21) 

- SER 
- OER 

1.91 
2.39 

1.55 
1.93 

1.18 
1.48 

0.81 
1.02 

Source: Budget (3) 
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Maize (4) 

Item (i) (ii) (iii) (iv) 

YR 
Labor 

1. Ploughing 
2. levelling
3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op.
9. Fertilizer application 

10. Chemical application 

222 
250 
250 
42 

347 
1542 
il1 
139 

167 
188 
188 
32 

260 
1157 

83 
104 

ill 
125 
125 
21 

174 
771 
56 
70 

56 
63 
63 
11 
87 

386 
28 
35 

11. Other labor 
Animal traction 

12. Oxen 
13. Donkey 

Tractor use
14. Labor component 104 78 52 26 

Tubewell operation
15. Labor component 
16. Capital component 

383 
765 

287 
765 

191 
765 

96 
765 

Other inputs
17. Seed 
18. Land 

113 
935 

140 
935 

140 
935 

140 
935 

19. DRC/ha (sum 1-18) 
20. Value-added, border price (SER)
21. Value-added, border price (OER) 

5203 
1561 
1249 

4383 
1561 
1249 

3535 
1561 
1249 

2688 
1561 
1249 

DRC coeffic. (19/20)
DRC coeffic. (19/21) 

- SER 
- OER 

3.33 
4.17 

2.81 
3.51 

2.26 
2.83 

1.72 
2.15 

Source: Budget (4) 
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Maize (5)
 

Item (i) (i(ii))(v)
 

Labor 
1. Ploughing 
2. levelling 
3. Canal preparation
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Hanresting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

143 

200 
143 
63 

463 
635 
93 

YR 

107 

150 
107 
47 

347 
476 
70 

72 

100 
72 
32 

232 
318 
47 

36 

50 
36 
16 

116 
159 
23 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

Other inputs
17. Seed 
18. Land 

183 

364 
727 

66 
889 

137 

273 
727 

140 
889 

91 

182 
727 

140 
889 

46 

91 
727 

140 
889 

19. DRC/ha (sum 1-18)
20. Value-added, border price (SER)
21. Value-added, border price (OER) 

3968 
375 
300 

3471 
375 
300 

2900 
375 
300 

2328 
375 
300 

DRC coeffic. 
DRC coeffic. 

(19/20) 
(19/21) 

- SER 
- OER 

10.58 
13.23 

9.26 
11.57 

7.73 
9.67 

6.21 
7.76 

Source: Budget (5) 
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Maize (6) 

Item (i) 
_______ 

(ii) 
___ YR 

(iii) 
_ _ _ _ _ _ 

(iv) 
_ _ 

Labor 
1. Ploughing 
2. levelling 
3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

1408 1056 704 352 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

Other inputs
17. Seed 
18. Land 

270 

240 

417 
834 

105 
1019 

270 

180 

313 
834 

105 
1019 

270 

120 

208 
834 

105 
1019 

270 

60 

104 
834 

105 
1019 

19. DRC/ha (sum 1-18) 
20. Value-added, border price (SER) 
21. Value-added, border price (OER) 

4293 
2212 
1769 

3777 
2212 
1769 

3260 
2212 
1769 

2744 
2212 
1769 

DRC coeffic. 
DRC coeffic. 

(19/20) 
(19/21) 

- SER 
- OER 

1.94 
2.43 

1.71 
2.13 

1.47 
1.84 

1.24 
1.55 

Source: Budget (6) 

188
 



Maize (7) 

Item (i) (ii) (iii) (iv) 

Labor 
YR 

1. Ploughing 
2. levelling
3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op.
9. Fertilizer application 

132 
220 
308 
132 
660 
555 
132 

99 
165 
231 
99 

495 
416 
99 

66 
110 
154 
66 

330 
278 
66 

33 
55 
77 
33 

165 
139 
33 

10. Chemical application 
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
i4. Labor component 227 170 113 57 

Tubewell operation
15. Labor component 
16. Capital component 

514 
1029 

386 
1029 

257 
1029 

129 
1029 

Other inputs
17. Seed 
18. Land 

142 
1258 

142 
1258 

142 
1258 

142 
1258 

19. DRC/ha (sum 1-18) 
20. Value-added, border price (SER)
21. Value-added, border price (OER) 

5308 
1175 
940 

4588 
1175 
940 

3868 
1175 
940 

3149 
1175 
940 

DRC coeffic. (19/20) 
DRC coeffic. (19/21) 

- SER 
- OER 

4.52 
5.65 

3.91 
4.88 

3.29 
4.12 

2.68 
3.35 

Source: Budget (7) 
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Wheat (1) 

Item (i i) (i) (iv) 

YR 
Labor 

1. Ploughing 1500 1125 750 375 
2. levelling 
3. Canal preparation 
4. Planting 2000 1500 1000 500 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op. 5500 4125 2750 1375 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

Animal traction 
12. Oxen 2750 2750 2750 2750 
13. Donkey 615 615 615 615 

Tractor use 
14. Labor component 

Tubewell operation 
15. Labor component 
16. Capital component 

Other inputs 
17. Seed 816 816 816 816 
18. Land 2304 2304 2304 2304 

19. DRC/ha (sum 1-18) 15485 13235 10985 8735 
20. Value-added, border price (SER) 9216 9216 9216 9216 
21. Value-added, border price (OER) 7373 7373 7373 7373 

DRC coeffic. (19/20) - SER 1.68 1.44 1.19 0.95 
DRC coeffic. (19/21) - OER 2.10 1.80 1.49 1.18 

Source: Budget (1) 
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Wheat (2) 

Item 

Labor 
1. Ploughing 
2. levelling 
3. Canal preparation
4. Planting 
5. Weeding & related op. 
6. Th-nning
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application
11. Other labor 

(i) (ii) 
________ YR 

500 375 

1200 900 
3100 2325 

(iii) 
__ _ _ 

250 

600 
1550 

_ _ 
(iv) 

_ _ 

125 

300 
775 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

Other inputs
17. Seed 
18. Land 

90 

377 
754 

720 
921 

68 

283 
754 

720 
921 

45 

188 
754 

720 
921 

23 

94 
754 

720 
921 

19. DRC/ha (sum 1-18) 
20. Value-added, border price (SER)
21. Value-added, border price (OER) 

7662 
10250 
8200 

6345 
10250 
8200 

5029 
10250 
8200 

3712 
10250 
8200 

DRC coeffic. (19/20) 
DRC coeffic. (19/21) 

- SER 
- OER 

0.75 
0.93 

0.62 
0.77 

0.49 
0.61 

0.36 
0.45 

Source: Budget (2) 
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Onions (1) 

Item (i) (ii) _ __(iii) (iv) 

Labor 
I. Ploughing 
2. levelling 
3. Canal preparation 
4. Planting 

139 
278 

104 
209 

78 
156 

59 
117 

5. Weeding & related op. 139 104 78 59 
6. Thinning 
7. irrigation 389 292 195 97 
8. Harvesting & related op. 833 625 417 208 
9. Fertilizer application 28 21 14 7 

10. Chemical application 
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 146 1U9 73 36 

Tubewell operation
15. Labor component 1212 909 606 303 
16. Capital component 2425 2425 2425 2425 

Other inputs
17. Seed 1775 1775 1775 1775 
18. Land 4783 4783 4783 4783 

19. DRC/ha (sum 1-18) 12147 11356 10599 9869 
20. Value-added, border price (SER) 15102 15102 15102 15102 
21. Value-added, border price (OER) 12082 12082 12082 12082 

DRC coeffic. (19/20) - SER 0.80 0.75 0.70 0.65 
DRC coeffic. (19/21) - OER 1.01 0.94 0.88 0.82 

Source: Budget (1) 
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Onions (2) 

Item (i) (ii) (iii) (iv) 

YR 
Labor 

1. Ploughing 100 75 56 42 
2. levelling 
3. Canal preparation 
4. Planting 3100 2325 1744 1308 
5. Weeding & related op. 1000 750 563 422 
6. Thinning 
7. irrigation 1000 750 500 250 
8. Harvesting & related op. 3000 2250 1500 750 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 285 214 143 71 

Tubewell operation 
15. Labor component 3905 2929 1952 976 
16. Capital component 7810 7810 7810 7810 

17. 
Other inputs 

Seed 1686 1686 1686 1686 
18. Land 15403 15403 15403 15403 

19. DRC/ha (sum 1-18) 37289 34191 31356 28718 
20. Value-added, border price (SER) 54099 54099 54099 54099 
21. Value-added, border price (OER) 43279 43279 43279 43279 

DRC coeffic. (19/20) - SER 0.69 0.63 0.58 0.53 
DRC coeffic. (19/21) - OER 0.86 0.79 0.72 0.66 

Source: Budget (2) 
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Potatoes (1) 

Item (i i) (iii) (iv) 

YR 
Labor 

1. Ploughing 300 225 169 127 
2. levelling 
3. Canal preparation
4. Planting 
5. Weeding & related op. 

2000 
1000 

1500 
750 

1125 
563 

844 
422 

6. Thinning
7. irrigation 3100 2325 1550 775 
8. Harvesting & related op.
9. Fertilizer application 

3000 
100 

2250 
75 

1500 
50 

750 
25 

i0. Chemical application 200 150 100 50 
11. Other labor 

Aninal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 540 405 270 135 

Tubewell operation
15. Labor component 
16. Capital component 

720 
1440 

540 
1440 

360 
1440 

180 
1440 

Other inputs
17. Seed 
18. Land 

22050 
19821 

22050 
19821 

22050 
19821 

22050 
19821 

19. DRC/ha (sum 1-18) 54271 51531 48997 46618 
20. Value-added, border price (SER) 
21. Value-added, border price (OER) 

76450 
61160 

76450 
61160 

76450 
61160 

76450 
61160 

DRC coeffic. (19/20) - SER 0.71 0.67 0.64 0.61 
DRC coeffic. (19/21) - OER 0.89 0.84 0.80 0.76 

Source: Budget (1) 
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Potatoes (2)
 

Item (i) 
_______ 

(ii) 
___ YR 

(iii) 
_ _ _ _ _ _ 

(iv) 
_ _ 

Labor 
1. Ploughing 
2. levelling 
3. Canal preparation
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

400 
200 

2000 
2500 
100 

300 
150 

1500 
1875 

75 

225 
113 

1000 
1250 

50 

169 
84 

500 
625 
25 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation 
15. Labor component 
16. Capital component 

390 

4298 
8595 

293 

3223 
8595 

195 

2149 
8595 

98 

1074 
8595 

Other inputs
17. Seed 
18. Land 

18375 
23398 

18375 
23398 

18375 
23398 

18375 
23398 

19. DRC/ha (sum 1-18) 
20. Value-added, border price (SER) 
21. Value-added, border price (OER) 

60255 
85040 
68032 

57783 
85040 
68032 

55349 
85040 
68032 

52943 
85040 
68032 

DRC coeffic. (19/20) 
DRC coeffic. (19/21) 

- SER 
- OER 

0.71 
0.89 

0.68 
0.85 

0.65 
0.81 

0.62 
0.78 

Source: Budget (2) 
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Tomatoes (1) 

Item (i i) (iii) (iv) 

YR 
Labor 

1. Ploughing 
2. levelling 
3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

500 

1000 
1000 
1500 
5900 
4200 
100 

375 

750 
750 
1125 
4425 
3150 

75 

281 

563 
563 
844 

2950 
2100 

50 

211 

422 
422 
633 

1475 
1050 
25 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation 
15. Labor component 
16. Capital component 

Other inputs 
17. Land 

450 

1368 
2736 

10620 

338 

1026 
2736 

10620 

225 

684 
2736 

10620 

113 

342 
2736 

10620 

18. DRC/ha (sum 1-17) 
19. Value-added, border price (SER) 
20. Value-added, border price (OER) 

29374 
36645 
29316 

25370 
36645 
29316 

21615 
36645 
29316 

18048 
36645 
29316 

DRC coeffic. 
DRC coeffic. 

(18/19) 
(18/20) 

- SER 
- OER 

0.80 
1.00 

0.69 
0.87 

0.59 
0.74 

0.49 
0.62 

Source: Budget (1) 
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Tomatoes (2)
 

Item 	 (i i) (i) (iv)
 

YR
 
Labor
 

1. Ploughing
 
2. levelling
 
3. Canal preparation

4. Planting 	 300 225 169 127
 
5. Weeding & related op. 	 3000 2250 1688 1266
 
6. Thinning

7. irrigation 	 4500 3375 2250 1125
 
8. Harvesting & related op. 	 5300 3975 
 2650 1325
 
9. Fertilizer application
 

10. Chemical application
 
11. 	Other labor
 

Animal traction
 
12. Oxen
 
13. 	Donkey
 

Tractor use
 
14. 	Labor component 270 203 135 68
 

Tubewell operation

15. Labor ccmponent 	 3362 2521 1681 840

16. Capital component 	 6723 6723 
 6723 6723
 

Other inputs
 
17. Land 	 11205 11205 11205 11205
 

18. DRC/ha (sum 1-17) 	 34660 30477 26500 22678
 
19. Value-added, border price (SER) 38485 38485 
 38485 38485
 
20. Value-added, border price (OER) 30788 30788 30788 30788
 

DRC coeffic. (18/19) - SER 0.90 0.79 0.69 
 0.59
 
DRC coeffic. (18/20) - OER 1.13 0.99 0.86 0.74
 

Source: 	Budget (2)
 

197
 



Tomatoes (3) 

Item (i i) (iii) (iv) 

Labor 
1. Ploughing 
2. levelling 
3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

139 
278 
222 

500 
4389 

222 

YR 

104 
209 
167 

375 
3292 

167 

78 
156 
125 

250 
2195 

11 

59 
117 
94 

125 
1097 

56 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation
15. LaLor component 
16. Capital component 

Other inputs 
17. Land 

188 

1677 
3355 

5591 

141 

1258 
3355 

5591 

94 

839 
3355 

5591 

47 

419 
3355 

5591 

18. DRC/ha (sum 1-17) 
19. Value-added, border price (SER) 
20. Value-added, border price (OER) 

16561 
16879 
13503 

14658 
16879 
13503 

12794 
16879 
13503 

10960 
16879 
13503 

DRC coeffic. 
DRC coeffic. 

(18/19) 
(18/20) 

- SER 
- OER 

0.98 
1.23 

0.87 
1.09 

0.76 
0.95 

0.65 
0.81 

Source: Budget (3) 
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Tomatoes (4) 

Item (i i) (iii) (iv) 

Labor 
1. Ploughing 
2. levelling 
3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

1540 
YR 

1155 866 650 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

Other inputs
17. Land 

140 

75 

1786 
3572 

5953 

140 

56 

1339 
3572 

5953 

140 

38 

893 
3572 

5953 

140 

19 

446 
3572 

5953 

18. DRC/ha (sum 1-17) 
19. Value-added, border price (SER)
20, Value-added, border price (OER) 

13065 
18918 
15134 

12215 
18918 
15134 

11461 
18918 
15134 

10779 
18918 
15134 

DRC coeffic. (18/19) 
DRC coeffic. (18/20) 

- SER 
- OER 

0.69 
0.86 

0.65 
0.81 

0.61 
0.76 

0.57 
0.71 

Source: Budget (4) 
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Melon
 

Item 

Labor 
1. Ploughing 
2. levelling
3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op.
9. Fertilizer application 

10. Chemical application 
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

Other inputs 
17. Land 

(i i) 
_______ ___ YR 

208 156 
139 104 
556 417 
56 42 

694 521 
1819 1364 

97 73 

117 87 

1518 1139 
3036 3036 

7506 7506 

(i) 
_ _ _ _ 

117 
78 

313 
32 

390 
1023 

55 

58 

759 
3036 

7506 

_ 

(iv) 
_ _ _ 

88 
59 

235 
24 

293 
767 
41 

29 

380 
3036 

7506 
18. DRC/ha (sum 1-17) 
19. Value-added, border price (SER)
20. Value-added, border price (OER) 

15746 
21715 
17372 

14445 
21715 
17372 

13367 
21715 
17372 

12457 
21715 
17372 

DRC coeffic. 
DRC coeffic. 

(18/19) 
(18/20) 

- SER 
- OER 

0.73 
0.91 

0.67 
0.83 

0.62 
0.77 

0.57 
0.72 

Source: Budget 
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Deciduous fruits
 

Iiem Mi i) ii (iv) 

Labor 
YR 

1. Ploughing
2. levelling 

3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

Animal traction 

1800 

6000 
18692 

576 
1800 
752 

1350 

4500 
14019 
432 

1350 
564 

1013 

3375 
10514 

324 
1013 
423 

759 

2531 
7886 
243 
759 
317 

12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation
15. Labor component 
16. Capital component 

Other inputs 
17. Land 

39 

1080 
2160 

24373 

29 

810 
2160 

24373 

20 

540 
2160 

24373 

10 

270 
2160 

24373 

18. DRC/ha (sum 1-17) 
19. Value-added, border price (SER) 
20. Value-added, border price (OER) 

57271 
87000 
69600 

49587 
87000 
69600 

43753 
87000 
69600 

39308 
87000 
69600 

DRC coeffic. 
DRC coeffic. 

(18/19) 
(18/20) 

- SER 
- OER 

0.66 
0.82 

0.57 
0.71 

0.50 
0.63 

0.45 
0.56 

Source: Budget 
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Grapes
 

Item (i i ) ( i )(iv)
 

YR 
Labor 

1. Ploughing 60 45 34 25 
2. levelling 
3. Canal preparation
4. Planting 358 268 201 151 
5. Weeding & related op. 5100 3825 2869 2152 
6. Thinning 
7. irrigation 12915 9686 7265 5449 
8. Harvesting & related op. 7100 5325 3994 2995 
9. Fertilizer application 

10. Chemical application 
11. Other labor 16600 12450 9338 7003 

Animal traction 
12. Oxen 2800 2800 2800 2800 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation
15. Labor component 4721 3541 2360 1180 
16. Capital component 9441 9441 9441 9441 

Other inputs 
17. Land 83734 83734 83734 83734 

18. DRC/ha (sum 1-17) 142829 131116 122036 114931 
19. Value-added, border price (SER) 330298 330298 330298 330298 
20. Value-added, border price (OER) 264238 264238 264238 264238 

DRC coeffic. (18/19) - SER 0.43 0.40 0.37 0.35 
DRC coeffic. (18/20) - OER 0.54 0.50 0.46 0.43 

Source: Budget 
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Bananas (1) 

Item (i) (ii) (iii) (iv) 
YR 

Labor 
1. Ploughing 25 19 14 11 
2. levelling 
3. Canal preparation 100 75 56 42 
4. Planting 665 499 374 281 
5. Weeding & related op. 6800 5100 3825 2869 
6. Thinning
7. irrigation 6400 4800 3600 2700 
8. Harvesting & related op. 2400 1800 1350 1013 
9. Fertilizer application 

10. Chemical application 14000 10500 7875 5906 
11. Other labor 2000 1500 1125 844 

Animal traction 
12. Oxen 35 35 35 35 
13. Donkey 

Tractor use 
14. Labor component 3 2 2 1 

Tubewell operation
15. Labor component 1904 1428 952 476 
16. Capital component 3807 3807 3807 3807 

Other inputs 
17. Land 55688 55688 55688 55688 

18. DRC/ha (sum 1-17) 
19. Value-added, border price (SER) 

93826 
192040 

85252 
192040 

78702 
192040 

73671 
192040 

20. Value-added, border price (OER) 153632 153632 153632 153632 

DRC coeffic. (18/19) - SER 0.49 0.44 0.41 0.38 
DRC coeffic. (18/20) - OER 0.61 0.55 0.51 0.48 

Source: Budget - with chemica) control 
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Bananas (2) 

Item (i) (ii) (iii) (iv) 
YR 

Labor 
1. Ploughing 25 19 14 11 
2. levelling 
3. Canal preparation 
4. Planting 

100 
665 

75 
499 

56 
374 

42 
281 

5. Weeding & related op. 6800 5100 3825 2869 
6. Thinning
7. irrigation 6400 4800 3600 2700 
8. Harvesting & related op. 2400 1800 1350 1013 
9. Fertilizer application 

10. Chemical application
11. Other labor 2000 1500 1125 844 

Animal traction 
12. Oxen 35 35 35 35 
13. Donkey 

Tractor use 
14. Labor component 3 2 2 1 

Tubewell operation
15. Labor component 1904 1428 952 476 
16. Capital component 3807 3807 3807 3807 

Other inputs 
17. Land 28350 28350 28350 28350 

18. DRC/ha (sum 1-17) 52489 47414 43490 40427 
19. Value-added, border price (SER) 4684 4684 4684 4684 
20. Value-added, border price (OER) 3747 3747 3747 3747 

DRC coeffic. (18/19) - SER 11.21 10.12 9.28 8.63 
DRC coeffic. (18/20) - OER 14.01 12.65 11.61 10.79 

Source: Budget - without chemical control 
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Coffee (1)
 

Item (i) (ii) (iii) (iv)
 
YR
 

Labor
 
1. Ploughing 	 75 56 42 32
 
2. levelling
 
3. Canal preparation

4. Planting 	 475 356 267 200
 
5. Weeding & related op. 	 2720 2040 1530 1148
 
6. Thinning
 
7. irrigation
 
8. Harvesting & related op. 	 15900 11925 8944 
 6708
 
9. Fertilizer application 	 300 225 169 127
 

10. Chemical application 	 1148 861 645 484
 
11. 	Other labor 2000 1500 1125 844
 

Animal traction
 
12. Oxen 	 830 830 830 830
 
13. 	Donkey
 

Tractor use
 
14. 	Labor component 9 7 5 2
 

Tubewell operation

15. Labor component 	 .855 642 428 214
 
16. 	Capital component 1711 1.11 1711 1711
 

Other inputs
 
17. Land 	 5627 5627 5627 5627
 

18. DRC/ha (sum 1-17) 	 31649 25779 21322 17925
 
19. Value-added, border price (SER) 15975 	 15975
15975 	 15975
 
20. Value-added, border price (OER) 12780 12780 12780 12780
 

DRC coeffic. (18/19) - SER 1.98 1.61 1.33 
 1.12
 
DRC coeffic. (18/20) - OER 2.48 2.02 1.67 1.40
 

Source: 	Budget (1)
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Coffee (2) 

Item (i) (ii) 
_________YR________ 

(iii) (iv) 

Labor 
1. Ploughing 
2. levelling 
3. Canal preparation 
4. Planting 
5. Weeding & related op. 
6. Thinning 
7. irrigation 
8. Harvesting & related op. 
9. Fertilizer application 

10. Chemical application 
11. Other labor 

Animal traction 
12. Oxen 
13. Donkey 

Tractor use 
14. Labor component 

Tubewell operation 
15. Labor component 
16. Capital component 

Other inputs 
17. Land 

50 

1250 
400 

4500 
5000 

20 

2588 
5175 

3720 

38 

938 
300 

3375 
3750 

20 

1941 
5175 

3720 

28 

703 
225 

2531 
2813 

20 

1294 
5175 

3720 

21 

527 
169 

1898 
2109 

20 

647 
5175 

3720 

18. DRC/ha (sum 1-17) 
19. Value-added, border price (SER) 
20. Value-added, border price (OER) 

22703 
14146 
11317 

19256 
14146 
11317 

16509 
14146 
11317 

14287 
14146 
11317 

DRC coeffic. (18/19) 
DRC coeffic. (18/20) 

- SER 
- OER 

1.60 
2.01 

1.36 
1.70 

1.17 
1.46 

1.01 
1.26 

Source: Budget (2) 
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Broilers (1)
 

1. Fixed costs 
 1.38
 
2. Electricity/water 
 0.30
 
3. Litter 
 0.25
 
4. Interest
 
5. Labor 
 0.40
 
6. Management 
 0.80
 
7. Guaranty 
 0.05
 
S. Miscelleneous
 

9. DRC/bird (sum 1-8) 
 3.18
 
10. Value-added, border price (SER) 
 3.56

11. Value-added, border price (OER) 
 2.85
 

DRC coeffic. (9/10) - SER 0.89
 
DRC coeffic. (9/11) - OER 1.12
 

Source: Budget (1)
 

Broilers (2)
 

1. Fixed costs 
 1.44
 
2. Electricity/water 
 0.20
 
3. Litter 
 0.25
 
4. Interest 
 0.36
 
5. Labor 
 0.53
 
6. Management 
 1.06
 
7. Guaranty

8. Miscelleneous 
 0.16
 

9. DRC/bird (sum 1-8) 
 4.00
 
10. Value-added, border price (SER) 
 4.57
 
11. Value-added, border prico (OER) 
 3.66
 

DRC coeffic. (9/10) - SER 0.88
 
DRC coeffic. (9/11) - OER 
 1.09
 

Source: Budget (2)
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Annex 7 

Border Prices: Data Sources and Calculation Procedures 

Overview 

In order to properly assess Yemen's comparative advantage in agriculture, one must 
develop a reliable yardstick with which to measure. Historic and prospective international 
prices for traded input,; and the specified cereal, poultry, and horticultural products are the 

reference pohits that :.re most appropriate for this purpose. 

All the evidence indicates that Yemeni farmers respond to market price signals, subject 
to the constraints imposed by their production technology, their land, water and capital 

resources, and their risk preferences. The price signals they receive may arise from market 

forces, government policy decisions, or a combination of the two. 

In the context of agricultural sector development, international reference prices serve 

four purposes. 

I. 	 They show the export and import opportunities that typically prevail over 
time. 

II. 	 They can be compared to donmestic production costs to determine current 
comparative advantage. 

III. 	They enable measurement of the impact of government policies o, farmers 
and consumers. 

IV. 	 They provide objectives for productivity improvements both in those 
commodities which one wants to export, and in those -!here import 
substitution may be possible. 

To be relevant, international prices must be adjusted to reflect location differentials due 

to transportation costs or other factors. The adjusted prices are called "border prices." A 

methodology for calculating border prices is described in earlier work done under USAID's 

Agricultural Policy Analysis Project 1 

Calculating Border Prices for Grains, Oilseeds, and Oilseed Products 
APAP Staff Paper No. 22, July 1988, prepared for Abt Associates by Abel, Daft 
& Earley under the Agricultural Policy Analysis Project, USAID Contract DAN
4084-C-00-3082-00. 
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Agricultural commodity prices vary widely from month to month and from ye'ir to year 
due to weather, government policy changes, and economic or political developments. But 
for some purposes, such as project analysis or agricultural policy, what one needs are 
estimates of c.i.f import prices or f.o.b export prices that will reasonably approximate actual 
prices over an extended period of time. This is so because project or policy decisions will 
influence production, consumption and resource use for some time into the future. In most 
cases, a simple linear trend estimate or projection works well. But oc.asionally it is better 
to use an average of recent years. 

It is important to remember that agricultural commodity prices have been declining in 
real terms since the late 1940's due to productivity growth. This has been true of 
horticultural products as well as grains, oilseeds, and livestock products. There is no reason 
to think that the trend will not continue. For agricultural producers around the world this 
means that pressure to reduce production costs to remain competitive will continue 

unabate.!. 

Annex 7.1 Table presents border prices in U.S. dollars on a c.i.f. basis for 1982 through 
1988 figures are estimates based on trend or an average of recent years. Various source 
materials were consulted in developing the border prices used in this report. !n the case 
of cereals, our procedure was to use the f.o.b. prices in exporting countries shown in Annex 
Table 7.2 and add ocean transport costs for the appropriate route to get to a c.i.f. basis. 
Freight costs through 1985/86 were taken from the study cited in footnote 1,and there has 
been little change in rates in subsequent years. For wheat, the f.o.b. price in Australia was 
used. For sorghum, barley, and maize, U.S. prices were used. Millet is not internationally 
traded in any volume, so it was assumed that millet was priced the same as sorghum in the 
world market. 

In the case of fruits, vegetables, and poultry, Saudi Arabian import values are the best 
indicators of world market prices faced by YAR. To insure that these prices were 
representative, they were cross-checked against import values reported by the United States 
and selected West European countries. Table 7.3 presents unit imports values for 1975
1987 for Saudi Arabia, the Netherlands, and the United Kingdom. The unit values were 
calculated from FAO data on the volume and total value of imports. It should be noted 
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that the calculated values of some of the horticultural product imports by the EC countries 
are influenced by internal pricing mechanisms and intra-Community trading patterns. 
Consequently, with the exception of bananas, the derived prices for the Saudi market are 
quite different from those for the Netherlands and the United Kingdom. 

Table 7.1 

Estimated CIF Border Prices 

1982 1983 1984 1985 1986 1987 1988
 
------------...----------------- US $/mt.....................--------..
 

Cereal 
Wheat 
Barley 
Sorghum 
Millet 
Maize 

188 
167 
147 
147 
148 

183 
176 
151 
151 
153 

175 
160 
154 
154 
172 

163 
141 
135 
135 
146 

142 
130 
119 
119 
128 

137 
130 
100 
100 
101 

173 
148 
86 
86 

123 

Horticultural 
Tomatoes 
Onions 
Potatoes 
Apples 
Peaches 
Grapes 
Dates 
Melons 
Bananas 
Papayas 

185 
193 
187 
561 
380 
657 
357 

374 

193 
164 
191 
546 
414 
680 
687 

-

414 
-

196 
163 
179 
533 
473 
704 
458 

-

374 

185 
159 
210 
494 
349 
633 
750 

-

329 
-

238 
148 
253 
469 
374 
591 
768 

-

382 
-

240 
150 
280 
533 
450 
578 
716 
254 
414 

230 
157 
233 
520 
423 
659 
718 
252 
421 

Other 
Coffee 
Poultry 

5,838 
1,219 

5,905 
1,058 

5,905 
1,076 

2,688 
993 

3,391 
1,066 

2,752 
1,105 

2,944 
1,089 
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-------------------------- 

Table 7.2 

World F.O.B. Grain Prices 

Wheat Maize Sorghum Barley 
Australia U.S. Gulf U.S. Gulf U.S. PNW 

Year Std. White #2 Yellow #2 Yellow 

1971 56 53 
1972 59 85 
1973 	 75 122 
1974 	 174 
 128 

1975 168 115 

1976 144 
 98 
1977 113 98 

1978 119 
 110 

1979 142 119 

1980 176 
 139 

1981 175 
 111 

1982 160 124 

1983 161 143 

1984 153 
 117 

1985 	 141 99 
1986 120 72 
1987 	 115 
 94 
1988 151 118 


U.S. $/mt----------------

53 57 
82 75 

112 127 
121 144
 
109 124
 
91 119
 
92 102
 

103 102
 
122 134
 
136 163
 
110 136
 
122 118
 
125 137
 
106 121
 
90 102 
71 91 
87 91
 

113 119
 

Calendar 	year for wheat and barley, crop year for maize and sorghum. 

Sources: 	 U.S. Department of Agriculture, Grain and Feed Market News and Wheat 
Situation and Outlook Report, various issues. 
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Table 7.3 

Unit ImDort Values 
For Selected Agricultural Products 

Tomatoes 

Calendar Saudi Arabia Netherlands United Kingdom 
----------- dolUars per mt, CIF-------------------

1975 93 638 828 
1976 159 675 740 
1977 180 750 793 
1978 
1979 
1980 
1981 
1982 

200 
232 
229 
261 
185 

850 
778 

1,102 
817 
573 

1,019 
1,043 
1,327 
1,012 
766 

1983 193 586 747 
1984 196 489 654 
1985 185 495 592 
1986 238 628 759 
1987 240 703 921 

Onions 

Year Saudi Arabia Netherlands United Kingdom 
---------------- dolars per mt, CIF--------------

1975 191 202 225 
1976 238 205 300 
1977 213 222 235 
1978 200 163 196 
1979 200 200 266 
1980 273 218 366 
1981 233 269 300 
1982 193 198 182 
1983 164 164 172 
1984 163 266 242 
1985 159 129 130 
1986 148 187 161 
1987 150 290 255 
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Table 7.3 (continued)
 

Unit Import Values
 
For Selected Agricultural Products
 

Potatoes
 

Year Saudi Arabia Netherlands United Kingdom 
--------------- dolars per mt, CIF-------------

1975 200 111 233 
1976 242 
 234 242
 
1977 192 
 137 192
 
1978 200 
 88 200
 
1979 209 118 531
 
1980 249 106 627
 
1981 208 
 101 721
 
1982 187 
 108 263
 
1983 191 105 202
 
1984 179 
 110 262
 
1985 210 
 50 196
 
1986 253 79 199
 
1987 280 
 89 217
 

Apples 

Year Saudi Arabia Netherlands United Kingdom 
------------------ doars per mt, CIF -----------------

1975 187 
 331 466
 
1976 211 
 312 358
 
1977 185 
 446 486
 
1978 250 
 534 558
 
1979 468 
 520 530
 
1980 584 
 595 628
 
1981 657 
 460 525
 
1982 561 561 577
 
1983 546 
 365 472
 
1984 533 
 336 432
 
1985 494 385 591
 
1986 469 
 503 822
 
1987 533 
 531 776
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Table 7.3 (continued) 

Unit Import Values
 
For Selected Agrlcultural Products
 

Peaches
 

Year Saudi Arabia 
-------------------

1975 NA 
1976 NA 
1977 NA 
1978 NA 
1979 291 
1980 488 
1981 452 
1982 380 
1983 414 
1984 473 
1985 349 
1986 374 
1987 450 

Netherlands United Kingdom
dollars per mt, CIF------------

NA 
NA 
NA 
NA 
771 

882 

640 

704 

636 

555 

553 

807 

871 


Grapes 

Year Saudi Arabia 
------------------

1975 172 
1976 388 
1977 506 
1978 662 
1979 201 
1980 173 
1981 175 
1982 657 
1983 680 
1984 704 
1985 633 
1986 591 
1987 578 

Netherlands 
dollars per mt, CIF 

423 

720 

813 

697 

409 

423 

428 

641 

622 

527 

555 

766 

557 


NA 
NA 
NA 
NA 

1,160 
1,386 
1,000
 
766
 
695
 
647
 
622
 
897
 
950
 

United Kingdom 

722
 
983
 

1,233
 
838
 
648
 
722
 
601
 

1,035
 
923
 
861
 
790
 

1,042
 
1,148
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Table 7.3 (continued)
 

Unit Import Values
 
For Selected Agricultural Products
 

Dates
 

Year Saudi Arabia 
---------------

1975 150 
1976 164 
1977 169 
1978 179 
1979 456 
1980 703 
1981 422 
1982 357 
1983 687 
1984 458 
1985 750 
1986 768 
1987 716 

Netherlands United Kingdom 
dollars per mt, CIF .................. 

1,203 663 
1,404 833 
1,518 972 
1,681 1,044 
1,854 1,305 
2,535 1,508 
2,351 1,538 
1,479 1,530 
2,244 1,487 
1,910 1,304 
1,942 2,489 
1,468 2,959 
2,822 3,052 

Bananas
 

Year Saudi Arabia Netherlands United Kingdom 
-------------- dolars per mt, CIF---------

1975 200 
 233 111
 
1976 286 300 
 196
 
1977 313 
 342 236
 
1978 329 411 
 235

1979 387 458 
 275
 
1980 287 
 540 388
 
1981 334 521 
 388
 
1982 374 
 524 383

1983 414 546 
 415

1984 374 514 
 391
 
1985 
 329 379 580
 
1986 382 435 
 696
 
1987 414 793 771
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Table 7.3(continued)
 

Unit Import Values
 
For Selected Agricultural Products
 

Poultry
 

Year Saudi Arabia 
---------------------

1975 1,053 
1976 1,179 
1977 1,215 
1978 1,306 
1979 1,224 
1980 1,403 
1981 1,442 
1982 1,219 
1983 1,058 
1984 1,076 
1985 993 
1986 1,066 
1987 1,105 

Netherlands 
dollars per mt,CIF 

1,518 
1,514 
1,641 
1,926 
1,662 
1,993 
1,778 
1,365 
1,184 
1,107 
1,187 

1,629 

1,706 

Source: Trade Yearbook, FAO, various issues 
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United Kingdom 

1,211 
981 

1,154 
1,402 
1,635 
2,007 
1,833 
1,596 
1,446 
1,362 
1,381
 
1,592
 
1,874 



----------------------------------------------

Table 7.4
 

Coffee Price Indicators
 

Unit Import Values, CIF FOB All CoffeeYear Saudi Arabia Netherlands United Kingdom Yemen United States 
--------------------------------------- dollars per mt 

1975 1,188 1,480 1,222
1976 1,484 2,581 2,151 
1977 2,555 4,891 4,774
1978 2,357 3,764 3,427
1979 4,122 3,703 3,391
1980 4,155 3,868 3,725
1981 3,168 2,737 2,506
1982 2,797 2,877 2,681
1983 2,605 2,876 2,802
1984 2,399 3,093 3,109
1985 2,206 3,002 3,059
1986 3,445 4,222 4,099
1987 2,077 2,863 2,818 

Sources: Trade Yearbook, FAO, various issues; International 
various issues. 

4,290 1,598 
4,532 3,130 
3,916 5,050 
3,321 3,417 
4,446 3,737 
3,784 3,323 
3,714 2,553 
5,838 2,769 
5,905 2,821 
5,905 3,114 
2,688 2,942 
3,391 3,754 
2,752 2,366 

Financial Statistics, IMF, 
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Since YAR produces a type of coffee that usually commands a premium over average world 

prices, we used Yemen's reported f.o.b. export value as the border price. Annex Table 7.4 indicates, 

however, that Yemen's export price in recent years has not differed significantly from prices 
elsewhere and at times has been at a discount to other price indicators. The reasons for this 

change are not entirely clear. It may simply be due to the timing of sales within the year since 

there has been significant price variation in world coffee markets. 

Reference prices for fertilizer were based on U.S. import values, which were found to be 
generally consistent with prices reported in other sources, such as McGraw Hill's Green Market 
News. But since Yemen imports in smaller quantities and in bagged rather than bulk form, we 
added $40/ton to the U.S. prices. While Yemen is closer to export points for phosphate (North 
Africa) and urea (Saudi Arabia) it is likely that freight costs are similar to those paid by U.S. 

importers due to smaller shipment size and other factors. 

Historical fertilizer reference prices for 1982-1987 are shown in Table Annex 7.5 on a c.i.f. 
Hodcidah basis. These are the values used in calculating the historical nominal protection 

coefficients. They may be viewed as broadly indicative of price levels that Yemeni merchants would 

have paid to import fertilizer in those years. 

Table 7.5 

Border Prices for Fertilizer 
(CIF, bagged) 

1982 1983 1984 1985 1986 1987 1988 
-------------------------- U.S. $/ton--------------------

Urea 223 223 195 165 139 135 141 
Ammonium Phnsphate 262 265 244 220 212 213 218 
Tri-Superphosphate 225 216 203 194 171 177 194 
Ammonium Sulfate 146 148 140 129 117 112 110 

Source: 	 Derived from July/June data in Agricultural Resources Situation and 
Outlook Economic Research Service, USDA. 
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For purposes of the welfare analysis and calculation of domestic resource costs, we 
determined that the best location for comparing domestic and world prices at thewas 
wholesale level in Hodeidah. The theoretical reasons for this treatment are that Yemen is 
currently a net importer of most agricultural commodities, and the place where domestic 
and foreign goods most directly compete with each other is in port cities near centers of 
domestic agricultural production. Hodeidah fits both of these criteria since it is a major 
population center with access to foreign markets by road, air, and sea, and is also adjacent 
to the country's main area of agricultural production surplus - the Tehama. On the practical 
side, wholesale price data collected and published by the government are readily available 
for most of the commodities of interest. 

Three steps are necessary to convert dollar c.i.f. prices to wholesale prices in Yemeni 
rials. First, the dollar value must be converted to rials. This was done at both the official 
exchange rate of 9.8 YR/$ and at a rate 20 percent above that, i.e. 11.76 YR/$ for 1987 and 
1988. As discussed in the body of this report, use of the overvalued official exchange rate 
would make international values look cheaper relative to domestic values than they really 

are. 

Second, one must add to the CIF value those costs that a merchant would incur to get 
the imported product into marketable position at the wholesale level. We included three 
components in calculating the margins presented in Annex Tables 7.7 through 7.10: 

- customs agent fee, equal to one percent of the CIF value; 

- bank fee for letter of credit, equal to three percent of CIF value; and 

- a fixed 84 YR/ton (metric) allowance for port fees, handling, and freight in 
1988, deflated for earlier years. 

These elements were derived from information presented by J.B. Fitch and A.R. 
Halvorson. 2 These are the primary commercial components of the merchant's cost 

2 J. B. Fitch and A.R. Halvorson, "Fertilizer Use and Distribution in the Yemen Arab 
Republic," Washington State University, May 1988, Table 4-7. 
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structure. One does not include the Dolic components such as various taxes and import 

fees since it is their impact that is being evaluated. 

Third, for cereals, coffee and poultry, we have provided for a 10 percent margin for the 
wholesaler above his costs to cover fixed costs (telephone, office space, etc.), any spoilage, 
plus a profit. in the case of horticultural products we used a 15 percent margin since 

spoilage is greater. 

The fourth column of Tables 7.7 through 7.10 is the sum of the margin plus the CIF 
price converted to Yemeni rials. This is the effective border price in domestic currency. 
Actual wholesale prices in Hodeidah in 1987 and 1988 were taken from the Central 
Planning Organization's statistical annual, converting where necessary from the non-metric 
commercial units. Table 7.6 presents the units of measure for grain, coffee, and 
horticultural products. Where applicable, midpoints of ranges were used in developing the 
wholesale prices per metric ton shown in Tables 7.7 through 7.10. 

Table 7.6 

Units of Measure - Wholesale 

Product Unit Kilogram/unit 

Wheat cadah 32 
Sorghum cadah 32 
Millet cadah 32 
Barley cadah 32 
Maize cadah 32 
Tomatoes box 15-20 
Onions bag 45-50 
Potatoes bag 60-85 
Grapes box 15-20 
Dates qawsara 25-30 
Bananas carton 10-13 

Source: M.Inistry of Agriculture 
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Wholesale prices for 1987 for millet, apples, melons, peaches, papayas, and poultry were 
not reported by the Central Planning Organization. r'or millet a price was derived from 
rural market prices published by the Ministry of Agriculture. For apples, melons and 
poultry, wholesale prices were derived from retail prices published by the Central Planning 
Organization. In the case of peaches and papayas, no us-hie domestic pricing data were 
readily available. 

Retail poultry prices are for live birds of undefined weight. The retail margin was 
assumed to be 10 percent and live weight was assumed to be 1.4 kilograms, yielding a 
slaughtered weight of 1.0 kilograms. Wholesale prices in the tables for slaughteredare 
weight. Wholesale apple and melon prices were assumed to be 70 percent of the retail 

price. 

Tables 7.7 and 7.8 trace the calculation of the dollar-denominated 1987 border prices 
to rials at the wholesale level, and compare it to actual wholesale prices in Hodeideh. The 
first of the two tables uses the shadow exchange rate and the second uses the official rate. 

Tables 7.9 and 7.10 provide similar calculations for 1988. The difference is that while 
the world cereal prices are actual 1988 values, the coffee, poultry, and horticultural product 
prices are estimates based on a linear trend calculation, or in the case of onions, apples, 
dates, and melons, on a five-year average excluding the high and the low years. Moreover, 
the domestic wholesale prices in Hodeidah are estimated since official government data 
were not yet available. 

For purposes of calculating historical nominal protection coefficients, we have also 
derived border prices at the wholesale level in Hodeidah for 1982 through 1986. CIF prices 
in dollars are converted to rials at both the official exchange rate and a rate 20 percent 
higher. Other costs of 84 YR/MT in 1988 terms, deflated by the Consumer Price Index, 
are added, and the total is increased by either 10 or 15 percent to get to a wholesale price 
ii rials. These wholesale level border prices are presented in Tables 7.12 and 7.13 along 
with those already developed for 1987 and 1988. Table 7.14 contains actual or estimated 
wholesale prices in Hodeidah for 1982 through 1988. Table 7.11 contains the exchange rates 
and price indexes used in the border prices calculations. 
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Table 7 7 

Comparison of Actual 1987 Border Prices
 
and Domestic Prices at Wholesale Level in Hodeidah
 

at Shadow Exchange Rate
 

Border Price Wholesale Domestic/ 
CIF CIF Other Cost Margn Total Price Border 
$/mt ------------------- YR/mt --------------------- YR/mt percent 

Cereals 
Wheat (imported) 137 1,611 148 176 1,936 3,000 155 
Wheat flour 152 1,788 156 194 2,137 2,900 136 
Barley 130 1,529 145 167 1,841 7,250 394 
Sorghum 100 1,176 131 131 1,438 6,656 463 
Millet 100 1,176 131 131 1,438 8,120 565 
Maize 101 1,188 132 132 1,451 6,190 427 

Horticultural 
Tomatoes 240 2,822 197 453 3,472 9,543 275 
Onions 150 1,764 155 288 2,206 4,021 182 
Potatoes 280 3,293 216 526 4,035 3,862 96 
Apples 533 6,268 335 990 7,593 49,000 645 
Peaches 450 5,292 296 838 6,426 - -

Grapes 578 6,797 356 1,073 8,226 17,886 217 
Dates 716 8,420 421 1,326 10,167 15,564 153 
Melons 254 2,987 203 479 3,669 6,300 172 
Bananas 414 4,869 279 772 5,919 10,696 181 
Papayas - - - - -

Other 
Coffee 2,752 32,364 1,379 3,374 37,116 84,032 226 
Poultry 1,105 12,995 604 1,360 14,958 22,500 150 
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Table 7.8 

Comparison of Actual 1987 Border Prices

and Domestic Prices at Wholesale Level in Hodeidah
 

at Official Exchange Rate 

CIF 
Border Price 

CIF Other Costs Margin Total 
Wholesale 

Price 
Domestic/ 

Border 
$/mt -------------------- YR/mt ----------------------- YR/mt percent 

Cereals 
Wheat (imported) 
Wheat flour 
Barley 
Sorghum 
Millet 
Maize 

137 
152 
130 
100 
100 
101 

1,343 
1,490 
1,274 
980 
980 
990 

138 
144 
135 
123 
123 
124 

148 
163 
141 
110 
110 
111 

1,628 
1,797 
1,550 
1,214 
1,214 
1,225 

3,000 
2,900 
7.250 
u,656 
8,120 
6,190 

184 
161 
468 
548 
669 
505 

Horticultural 
Tomatoes 
Onions 
Potatoes 
Apples 
Peaches 
Grapes 
Dates 
Melons 
Bananas 
Papayas 

240 
150 
280 
533 
450 
578 
716 
254 
414 

-

2,352 
1,470 
2,744 
5,223 
4,410 
5,664 
7,017 
2,489 
4,057 

178 
143 
194 
293 
260 
311 
365 
184 
246 

380 
242 
441 
827 
701 
896 

1,107" 
401 
646 

-

2,910 
1,855 
3,378 
6,344 
5,371 
6,871 
8,489 
3,074 
4,949 

9,543 
4,021 
3,862 

49,000 
-

17,886 
15,564 
6,300 

10,696 
- -

328 
217 
114 
772 

-

260 
183 
205 
216 

Other 
Coffee 
Poultry 

2,752 
1,105 

26,970 
10,829 

1,163 
517 

2,813 
1,135 

30,946 
12,481 

84,032 
22,500 

272 
180 
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Table 7.9
 

Comparison of Estimated 1988 Border Prices
 
and Domestic Prices at Wholesale Level in Hodeidah
 

at Shadow Exchange Rate
 

Border Price Wholesale Domestic/ 
CIF CIF Other Costs Margin Total Price Border 
$/mt ------------------- YR/mt ----------------------- YR/mt percent 

Cereals
 
Wheat (imported) 173 2,034 165 220 2,420 3,000 124
 
Wheat flour 188 2,211 172 238 2,622 2,900 111 
Barley 148 1,740 154 189 2,084 7,000 336 
Sorghum 86 1,011 124 114 1,249 6,430 515 
Millet 86 1,011 124 114 1,249 7,700 616 
Maize 123 1,446 142 159 1,747 6,000 343 

Horticultural 
Tomatoes 230 2,705 192 435 3,332 9,500 285 
Onions 157 1,846 158 301 2,305 5,000 217 
Potatoes 233 2,740 194 440 3,374 3,900 116 
Apples 520 6,115 329 967 7,410 49,000 661 
Peaches 423 4,974 283 789 6,046 - -
Grapes 659 7,750 394 1,222 9,365 18,000 192 
Dates 718 8,444 422 1,330 10,195 15,500 152 
Melons 252 2,964 203 475 3,641 6,300 173 
Bananas 421 4,951 282 785 6,018 10,700 178 
Papayas - -  -

Other 
Coffee 2,944 34,621 1,469 3,609 39,699 84,000 212 
Poultry 1,089 12,807 596 1,340 14,743 23,000 156 
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Table 7.10 

Comparison of Estimated 1988 Border Prices 
and Domestic Prices at Wholesale Level in Hodeidah 

at Official Exchange Rate 

CIF 
Border Price 

CIF Other Costs Margin Total 
Wholesale 

Price 
Domestic/ 

Border 
$/mt ----------- YR/mt ----------------------- YR/mt percent 

Cereals 
Wheat (imported) 
Wheat flour 
Barley 
Sorghum 
Millet 
Maize 

173 
188 
148 
86 
86 

123 

1,695 
1,842 
1,450 

843 
843 

1,205 

152 
158 
142 
118 
118 
132 

185 
200 
159 
96 
96 

134 

2,032 
2,200 
1,752 
1,057 
1,057 
1,471 

3,000 
2,900 
7,000 
6,430 
7,700 
6,000 

148 
132 
400 
609 
729 
408 

Horticultural 
Tomatoes 
Onions 
Potatoes 
Apples 
Peaches 
Grapes 
Dates 
Melons 
Bananas 
Papayas 

230 
157 
233 
520 
423 
659 
718 
252 
421 

-

2,254 
1,539 
2,283 
5,096 
4,145 
6,458 
7,036 
2,470 
4,126 

-

174 
146 
175 
288 
250 
342 
365 
183 
249 

-

364 
253 
369 
808 
659 

1,020 
1,110 

398 
656 

-

2,792 
1,937 
2,828 
6,191 
5,054 
7,821 
8,512 
3,050 
5,031 

9,500 
5,000 
3,900 

49,000 
-

18,000 
15,500 
6,300 

10,700 

340 
258 
138 
791 

176 
182 
207 
213 

Other 
Coffee 
Poultry 

2,944 
1,089 

28,851 
10,672 

1,238 
511 

3,009 
1,118 

33,098 
12,301 

84,000 
22,500 

254 
183 
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Table 7.11 

Exchange Rate, CPI and "Other Costs" 

Exchange Rate 
Official Shadow 
---- YR/$ ---

Consumer 
Price Index 

1977/78 = 100 

Other 
Costs 

YR/mt 

1982 
1983 
1984 
1985 
1986 
1987 
1988 

4.562 
4.562 
5.335 
7.440 
9.310 
9.800 
9.800 

5.474 
5.474 
6.402 
8.928 

11.172 
11.760 
11.760 

146.0 
153.5 
171.5 
222.0 
283.0 
338.0 
399.8 

31 
32 
36 
47 
59 
71 
84 
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----------------------------------------- 
1988 

Table 7.12 

Estimated Border Prices at Wholesale Level 
in Hodeidah at Shadow Exchange Rate 

1982 1983 1984 1985 1986 1987 

YR/mt ---------------------------------------------

Cereals 
Wheat(imported) 1,211 1,181 1,321 1,717 1,880 1,936 2,420
Wheat flour  - - - 2,137 2,622
Barley 1,080 1,137 1,211 1,492 1,726 1,841 2,084
Sorghum 955 981 1,167 1,431 1,586 1,438 1,249
Millet 955 981 1,167 1,431 1,586 1,438 1,249
Maize 961 993 1,299 1,543 1,701 1,451 1,747 

Horticultural 
Tomatoes 1,193 1,244 1,475 1,941 3,107 3,472 3,332
Onions 1,243 1,062 1,233 1,676 1,956 2,206 2,305
Potatoes 1,205 1,231 1,351 2,197 3,298 4,035 3,374
Apples 3,547 3,454 3,943 5,097 6,059 7,593 7,410
Peaches 2,414 2,628 3,504 3,616 4,845 6,426 6,046
Grapes 4,148 4,294 5,196 6,517 7,618 8,226 9,365
Dates 2,270 4,337 3,394 7,712 9,881 10,167 10,195
Melons -  - - - 3,669 3,641
Bananas 2,376 2,628 2,779 3,412 4,947 5,919 6,018
Papayas -  - - -

Other 
Coffee 36,593 37,014 43,287 27,506 43,404 37,116 39,699
Poultry 7,668 6,661 7,920 10,194 13,689 14,958 14,743 
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Table 7.13 

Estimated Border Prices at Wholesale Level 
in Hodeidah at Official Exchange Rates 

1982 1983 
 1984 1985 1986 1987 1988
 
YR/mt......................................-.."-'
 

Cereals
 
Wheat(imported) 1,015 990 1,108 1,439 1,577 1,628 2,032
Wheat flour - - - - - 1,797 2,200
Barley 906 954 1,016 1,252 1,449 1,550 1,752 
Sorghum 801 823 979 1,201 1,332 1,214 1,057 
Millet 801 823 979 1,201 1,332 1,214 1,057 
Maize 807 834 1,089 1,294 1,428 1,225 1,471 

Horticultural 
Tomatoes 1,000 1,042 1,236 1,626 2,600 2,910 2,792 
Onions 1,041 891 1,034 1,405 1,641 1,855 1,937
Potatoes 1,010 1,032 1,132 1,839 2,760 3,378 2,828 
Apples 2,962 2,885 3,293 4,256 5,060 6,344 6,191 
Peaches 2,017 2,196 2,926 3,022 4,048 5,371 5,054 
Grapes 3,463 3,584 4,336 5,439 6,359 6,871 7,821
Dates 1,897 3,621 2,835 6,435 8,245 8,489 8,512 
Melons  - - - 3,074 3,050 
Bananas 1,986 2,196 2,322 2,852 4,133 4,949 5,031 
Papayas - - - -

Other 
Coffee 30,502 30,853 36,079 22,930 36,181 30,946 33,098
Poultry 6,396 5,557 6,607 8,503 11,418 12,481 12,301 
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Table 7.14
 

Wholesale Prices in Hodeidah
 

1982 1983 198. 1985 1986 1987 1988 
------- .......-------------------- YR/mt-------------R-..................-. 

Cereals 
Wheat (imported) 
Wheat flour 
Barley 
Sorghum 
Millet 
Maize 

1,719 
2,040 
1,719 
2,812 

-

1,969 
2,140 
1,875 
2,906 

-

-

2,125 
2,220 
4,031 
5,781 

-

-

2,375 
2,560 
4,281 
6,750 

-
-

2,688 
2,540 
3,906 
6,250 

-
-

3,000 
2,900 
7,250 
6,656 
8,120 
6,190 

3,000 
2,900 
7,000 
6,430 
7,700 
6,000 

Horticulture 
Tomatoes 
Onion 
Potatoes 
Apples 
Peaches 
Grapes 
Dates 
Melons 
Bananas 
Papayas 

5,429 
3,495 
2,629 
5,543 

20,000 
7,273 
2,492 
4,522 

-

5,543 
3,032 
2,350 
4,686 

15,314 
7,164 
2,800 
3,478 

-

6,286 
1,937 
2,503 

-

-
16,171 
8,473 
3,626 

-
-

6,000 
2,421 
1,608 

-

-
16,457 
10,945 
5,600 

13,217 
-

5,200 
3,011 
2,000 

-
-

22,514 
14,145 
5,250 

13,913 
-

9,543 
4,021 
3,862 

49,000 
-

17,886 
15,564 
6,300 

10,696 
-

9,500 
5,000 
3,900 

49,000 

18,000 
15,500 
6,300 

10,700 
-

Other 
Coffee 
Poultry 

38,500 
17,919 

34,500 
18,297 

41,500 
18,000 

47,100 
18,900 

87,200 
20,826 

84,032 
22,500 

84,000 
23,000 
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Finally, "border prices" for fertilizer in 1988 at the rural level using alternative exchange 
rates are shown in Table 7.15. "Other costs" are again taken from Fitch and Halvorson. 
In addition to the costs described earlier, we have included 800 YR/mt for inland freight, 
storage, and interest. The distributor margin was assumed to be a constant 250 YR/mt. 

At Shadow Exchange Rate 
Urea 
Ammonium Phosphate 
Tri-Superphosphate 
Ammonium Sulfate 

At Official Exchange Rate 
Urea 
Ammonium Phosphate 
Tri-Superphosphate 
Ammonium Sulfate 

Table 7.15 

Border Prices for Fertilizer in 1988 
Adjusted to Rural Level 

Other 
CIF CIF Costs Margin Total 

U.S. $/mt -------------- YR/mt.--...............----....
 

141 1,658 850 250 2,758
218 2,564 887 250 3,700
194 2,281 875 250 3,407
110 1,294 836 250 2,379 

141 1,382 839 250 2,471
218 2,136 869 250 3,256
194 1,901 860 250 3,011
110 1,078 827 250 2,155 
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Annex 8 

Price Indices for Individual Crops 

in YAR and Saudi Arabia 

The following tables present wholesale price data for the cities of Sana'a and Jarrahy 
in Yemen, and Riyadh and Jeddah in Saudi Arabia. These data are the basis of the charts 
and some of the discussion in Chapter 7. 

The YAR data were obtained from various regional development authorities and 
development projects. The Saudi data were obtained from various issues of "Price Averages 
in Ten Cities in the Kingdom of Saudi Arabia and General Cost of Living Index" published 
by the Ministry of Finance and National Economy Central Department of Statistics. 
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Table 8-1: Fruit and Vegetable Prices in Jarrahv
 

JARRABT
 

TOMATOES
 

1981 1982 1983 1984 1985 1986 1987 1988 
 AVG INDEX
 

JAN 5.00 1.00 6.00 3.00 4.00 1.80 2.00 3.26 56.92 
FEB 6.00 0.60 6.00 2.50 5.00 0.80 1.00 3. 13 54.67 
MAR 
APR 

4.00 
6.00 

0.60 
2.00 

5.00 
5.00 

3.00 
5.00 

4.00 1.40 
4.80 1.50 

3.00 
4.05 

52.43 
70.78 

MAY 6.00 2.00 4.00 4.00 4.80 4.16 72.70 
JUNE 8.00 1.50 5.00 10 00 3.20 20.00 7.50 7. 89 137.81 
JULY 5.00 3.00 12.00 15.00 4.00 19.00 9.67 168.93 
AUG 6.00 3.00 5.00 13.00 4.00 10.00 8.00 7.00 122.33 
SEPT 
OCT 

5.00 
8.00 3.00 

2.00 
2.00 

5.00 
7.00 

15.00 
12.00 

2.00 
8.00 

7.00 10.00 
20.00 

6.57 
8.57 

114.84 
149.79 

NOV 8.00 3.00 2.00 2.50 10.00 2.00 12.00 20.00 7.44 129.98 
DEC 5.00 3.50 4.00 2.50 5.00 2.50 4.00 5.00 3.94 68.81 

AVG 6.00 1.91 3.92 5.13 9.22 3.28 8.00 11.38 5.72 

OKRA
 

1981 1982 1983 19H4 1985 1986 1987 1988 
 AVG INDEX
 
.-- .------.-.---.------ ---------.-------------.-.-.----------.-.---


JAN 2.00 2.00 4.00 4.00 
 3.28 5.70 9.00 5.50 4.44 96.34
 
FEB 2.00 3.90 5.50 3. 50 7.00 5.70 5.00 
 5.00 4.70 102.10
 
MAR 2.00 5.50 3.00 3.50 5.00 5.70 7.00 
 5.00 4.59 99.66
 
APR 2.00 3.50 7.00 2.50 
 5.00 7.14 3.00 5.00 4.39 95.42
 
MAY 2 00 4.00 5.00 2.00 5.00 8.57 5.00 
 4.51 97.97
 
JUNE 2.00 3.00 
 3.00 1.50 5.70 6.00 10.00 4.46 96.83
 
JULY 2.50 5 00 2.00 7.14 7.00 4.28 5.00 
 4.70 102.16
 
AUG 3.00 5.00 2.50 7.14 7.00 4.00 
 4.77 103.69
 
SEPT 3.00 4.00 1.75 7.14 7.00 
 5.00 5.00 4.70 102.07
 
OCT 2.50 3 00 1.50 7.14 7.00 7.00 7.00 
 5.02 109.05
 
NOV 2.50 4 00 1.50 7.14 3.00 
 5.00 6.00 6.40 4.44 96.51
 
DEC 2.00 3 00 3.00 7.14 10.00 2.00 4.50 4.52 98.19
 

AVG 2.29 3.83 3.31 4.99 5.63 6.37 5 73 5.20 4.60
 

DRIED ONION
 

19HI 1982 
 1983 1984 1985 1986 1987 1988 AVG INDEX
 
.--.------.-.-.---------.-------.----------------------------.--------.---.----------


JAN 6.00 7.60 
 6.80 96.80
 
FEB 8.00 6.00 
 7.00 99.64
 
MAR 8.00 8.00 
 8.00 113.88
 
APR 10.00 7.00 
 8.50 121.00
 
MAY 8.00 6.00 
 7.00 99.64
 
JUNE 10.00 7.00 
 8.50 121.00
 
JULY 8.03 5.00 
 6.50 92.53
 
AUG 6.00 5.00 
 5.50 78.29
 
SEPT 10. 0 6.00 
 8.00 113.88
 
OCT 7.00 6.00 
 6.50 92.53
 
NOV 5.00 7.00 
 6.00 85.41
 
DEC 5.00 7.00 
 6.00 85.41
 

AVG 7.58 6.47 
 7.03
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---------------------------------------------------------------------------------------

Table 8 -1 (continued) 
DOT PEPPER
 

1981 1982 1983 1984 1985 1986 1987 1988 AVG INDEX
 
.......................................................................................
 

JAN 5.70 7.00 7.00 5.40 14.00 4.50 7.27 74.39
 
FiB 13.90 7.00 7.00 5.40 10.00 8.66 88.65
 
MAR 13.90 7.00 7.00 5.40 7.00 
 6.00 7.72 79.00
 
APR 8.00 5.30 
 7.00 8.00 6.00 6.86 70.23
 
MAY 8.30 6.30 
 8.00 7.00 7.40 75.75
 
JUNE 6.00 4.50 5.71 7.00 17.00 8.04 82.33 
JULY 14.00 8.00 7.00 7.00 5.00 3.50 7.42 75.93 
AUG 15.00 7.00 10.00 6.00 9.50 97.25
 
SEPT 13.00 7.00 7.00 9.00 10.00 3.70 8.28 84.80
 
OCT 40.00 
 8.00 7.00 9.00 16.00 163.79
 
NOV 
 40.00 6.00 7.00 9.00 9.00 14.20 145.37
 
DEC 30.00 7.00 
 14.00 12.50 15.88 162.51
 

AVG 17.32 6.68 7.38 7.72 8.22 7.78 9.77
 

BANANAS
 

1981 1982 1983 1984 1985 1986 1987 1988 AVG INDEX 

JAN 3.00 6.00 6.00 6.00 8.00 18.00 12.00 11.00 8.75 97.21 
FEB 4.00 7.00 6.00 6.00 8.00 20.00 20.00 12.00 10.38 115.26 
MAR 3.00 7.00 6.00 6.00 8.00 18.00 18.00 15.00 10.13 112.48 
APR 3.00 4.00 4.00 10.00 10.00 18.00 12.00 8.71 96.81 
MAY 4 .00 4.00 3.50 6.00 8.00 18.00 8.00 13.00 8.06 89.57 
JUNE 3.00 4.00 3.50 5.00 8.00 18.00 18.00 9.50 8.63 95.82 
JULY 4.00 6.00 4.00 12.00 10.00 7.20 79.99 
AUG 4.00 6.00 4.00 5.00 18.00 10.00 10.50 8.21 91.26 
SEPT 3.00 6.00 4.00 5.00 18.00 14.00 9.00 8.43 93.64 
OCT 3.50 3.00 3.00 7.00 20.00 12.00 10.00 12.18 8.84 98.15 
NOV 3.00 5.00 2 50 8.00 20.00 16.00 11.00 14.00 9.94 110.40 
DEC 4.00 6.00 3.00 9.00 20.00 18.00 12.00 14.00 10.75 119.43 

AVG 3 46 5.33 4.13 6.64 12.22 17.00 13.00 12.02 9.00 

ME LONS
 

1981 1982 1983 1985 1987 1988 AVG
1984 1986 INDEX
 
--------------------------------------.------------------------------------------------


JAN 2.50 2.00 4.00 2.50 3.40
6.00 92.92
 
FEB 3.00 1.50 3.00 2.00 
 2.38 64.91
 
MAR 3.50 2.50 4.00 
 2.00 7.00 3.80 103.85 
APR 2.50 4 3.00 4.00 3.38 92.24 
MAY 3.00 4.00 8.00 1.50 4.13 112.73
 
JUNE 3.00 6.00 8.00 
 5.67 154.87
 
JULY 3 00 5 .00 4.0 
 4.00 109.32
 
AUG 3.00 3.00 5.00 
 3.67 100.21
 
SEPT 2 00 1.50 6.00 
 3.17 86.54
 
OCT 2.00 3.00 6.00 
 3.67 100.21
 
NOV 1.50 1.50 6.00 
 3.00 81.99
 
DEC 2.00 3 .00 6.00 
 3.67 100.21
 

AVG 2.58 3.08 5.25 2.40 6.50 3.66
 

LEMONS
 

3981 1982 1983 
 1984 1985 1986 1987 1988 AVG INDEX
 

JAN 
 5.00 25.00 30.80 52.50 28.33 87.23
 
FEB 
 5.00 23.00 38.00 43.75 27.44 84.50
 
MAR 5.00 22.00 35.00 35.00 24.25 74.68
 
APR 
 5.00 30.00 38. 00 40.00 28.25 87.00
 
MAY 5.00 20.00 35.00 45.00 26.25 80.84
 
JUNE 6.00 
 5.00 28.30 40.00 19.75 60.83
 
JULY 14.00 27.00 25.00 35.00 35.00 27.20 83.77
 
AUG 13.00 30.00 
 40.00 35.00 30.00 29.60 91.16
 
SEPT 12.00 28.00 28.00 45.00 40.00 30.60 94.24
 
OCT 86.30 25.00 60.00 57.10 175.86
 
NOV 60.00 30.00 65.00 38.00 48.25 148.60
 
DEC 
 40.00 ' 00 70.00 28.50 42.63 131.28 

AVG 11.25 0.00 25.13 27.33 43.90 38.78 32.47
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Table 6-2: Fruit and Vegetable Prices in Sana'a 

SANAA 

PAPAYAS 

1981 1982 1983 1984 1985 1986 1987 1988 AVG INDEX 
---------------------------------------------------------------------------------------

JAN 
FEB 15.21 8.29 11.75 108.90 
MAR 
APR 
MAY 

12.78 
12.69 
9.06 

8.00 
8.73 

13.78 
12.38 

11.52 
11.27 
9.06 

106.78 
104.42 
83.98 

JUNE 
JULY 
AUG 
SEPT 
OCT 
NOV 
DEC 

9.63 
8.20 
8.26 
10.01 

8.75 
8.415 

12.18 
14.14 
12.18 
10.46 
11.65 
12.12 

5.07 
9.16 

12.93 
10.60 
13.79 

9.61 
10.43 
10.90 
10.83 
12.52 
9.68 
11.10 

89.10 
96.67 
101.08 
100.38 
116.09 
89.70 

102.90 

AVG 10.30 9.30 12.11 11.10 10.79 

POTATOES 

1981 1982 1983 1984 1985 1986 1987 1988 AVG INDEX 
---------------------------------------------------------------------------------------

JAN 
FEB 
MAR 
APR 
MAY 
JUNE 
JULY 
AUG 
SEPT 
OCT 
NOV 
DEC 

10.29 
10.61 
8.33 
7.64 
6.35 
5.33 
4.51 
5.96 
4.96 

6.07 
6.20 

5.86 
6.10 
6.73 
7.44 
6.28 

7.23 
9.20 
15.92 
13.65 
10.23 

8.25 
8.40 
6.55 
8.51 

8.40 
9.28 
9.31 

8.07 
8.35 
7.53 
7.77 
7.01 
6.37 
7.41 

10.94 
9.30 
9.32 
7.67 
7.75 

99.33 
102.78 
92.70 
95.70 
86.27 
78.39 
91.17 
134.64 
114.52 
114.67 
94.42 
95.42 

AVG 6.93 6.48 11.25 8.39 8.12 

TOMATOES 

JAN 
FEB 
MAR 
APR 
MAY 
JUNE 
JULY 
AUG 
SEPT 
OCT 
NOV 
DEC 

1981 1982 1983 1984 1985 1986 
--------------------------------------------------------------------------------------

7.97 5.61 
7.56 4.59 
7.88 5.69 
7.93 9.35 
11.03 14.63 
8.20 
5.90 
5.60 
5.36 

7.00 
7.37 

1987 

7.25 
7.54 
6.02 
4.74 
4.38 

1988 

6.25 
5.86 
4.75 
4.39 

8.34 
13.12 

AVG 

6.79 
6.07 
6.79 
7.84 

10.50 
6.73 
5.94 
5.81 
5.05 
6.36 
10.06 
7.37 

INDEX 

95.44 
85.42 
95.46 
110.29 
147.73 
94.69 
83.58 
81.75 
71.00 
89.46 
141.51 
103.67 

AVG 
 7.43 7.97 5.99 7.12 7.11
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Mohamed Said Halabi, TDA 

Ibrahim A. Gabbar A! Doml, TDA 

Michael Brown, Central Highlands Rural Development Project 

Omar Saleh Ahmed, FAO Representative
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Mohamed Burale Farh, FAO, Irrigation Systems and Technologies Project
 

Hussein Mohamed Mukarram, FAO, Irrigation Systems and Technologies, Project
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Table 8-2 (continued) 

OKRA
 

1981 1982 1983 1984 1985 
 1986 1987 1988 
 AVG INDEX
 

JAN 
 7.85 7.15 
 7.50 75.00
FEB 
 6.82 8.89 
 7.86 78.55
MAR 
 10.20 9.73 
 9.96 99.64
APR 
 11.26 10.67 
 9.43 10.45 104.52
MAY 
 10.21 10.18 
 10.11 10.16 101.64
JUNE 
 10.20 12.71 11.75 
 11.55 115.54
JULY 
 9.11 13.17 8.39 
 10.22 102.19
AUG 
 12.79 12.59 
 12.69 126.89
SEPT 
 12.92 
 9.77 11.34 113.44
OCT 

10.42 13.69 12.05 120.54
NOV 
 6.57 
 10.14 8.35 83.54
DEC 
 7.07 
 8.63 7.85 78.51
 

AVG 
 9.54 9.33 11.73 10.30 10.00
 

EGGPLANT
 

1981 1982 1983 
 1984 1985 1986 1987 
 1988 AVG INDEX


JAN 
 5.38 7.15 
 6.27 98.06
FEB 
 5.24 4.86 
 5.05 79.00
MAR 
 5.24 5.93 
 5.58 87.38
APR 
 6.17 5.05 
 5.61 87.76
MAY 
 6.43 4.88 
 5.66 88.51
JUNE 
 5.99 
 5.15 4.53 5.22 81.76
JULY 
 5.38 
 6.84 6.11 95.57
AUG 
 4.02 7.43 
 5.72 89.59
SEPT 
 5.86 
 7.00 
 6.43 100.58
OCT 

5.65 
 15.60 10.63 166.32
NOV 
 5.28 
 8.72 7.00 109.49
DEC 
 4.81 
 10.01 7.41 115.98
 

AVG 
 5.43 5.57 6.31 
 9.14 6.39
 

SQUASH
 

1981 1982 1983 
 1984 1985 1987
1986 1988 AVG INDEX
 

JAN 
 6.77 7.71 
 7.24 90.18
FEB 
 6.69 7.23 
 6.96 86.79
MAR 6.07 6.16 
 6.11 76.19
APR 
 7.83 7.93 
 7.13 7.63 95.14
MAY 
 7.56 5.45 
 7.92 6.98 86.95
JUNE 
 8.00 
 6.83 10.00 8.28 103.16
JULY 
 7.13 
 7.84 11.89 8.95 111.59AUG 
 8.95 
 8.12 8.53 
 106.37
SEPT 
 7.46 
 8.21 
 7.83 97.65
OCT 
 6.87 6.83 
 12.42 8.70 108.50
NOV 

10.70 10.70 133.31
DEC 
 6.63 
 10.08 8.36 104.15
 

AVG 7.27 6.90 7.56 10.02 8.02
 

ROT PEPPER
 

1981 1982 1983 1984 1986
1985 1987 
 1918 AVG INDEX
 

JAN 8.06 8.43 
 8.24 64.98
FEB 7.09 9.41 
 8.25 65.01
MAR 
 7.56 10.95 
 9.25 72.96
APR 7.89 12.24 11.69 10.60 83.61
MAY 
 15.27 11.24 
 16.96 14.49 114.24
JUNE 
 19.62 12.50 
 15.32 15.81 124.66
JULY 
 13.56 12.11 
 16.67 14.11 111.27
AUG 
 12.45 13.80 
 13.12 103.4r
SEPT 
 20.12 
 11.65 
 15.88 125.23
OCT 
 17.66 13.91 17.00 
 16.19 127.65
Nov 
15.67 15.67 123.57
DEC 
 8.64 
 12.50 10.57 83.35
 

AVG 
 12.54 10.45 12.79 
 15.11 12.68
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Table 8-2 (continued)
 

CUCUMBERS
 

1981 1982 1983 1984 1985 1987
1986 1988 
....................................................................................... AVG INDEX 

JAN 4.73 5.35 
 5.04 67.63

rEB 
 5.84 6.08 
 5.96 79.99
MAR 
 6.63 6.55 
 6.59 88.54
APR 
 7.17 6.40 
 6.34 6.64 89.15
MAT 
 7.37 5.21 7.10 
 6.56 88.12
JUNE 
 7.21 
 7.68 8.53 7.81 104.87
JULY 
 5.90 
 7.66 9.11 7.56 101.48
AUG 
 5.72 8.25 6.99 
 93.86
SEPT 5.53 8.30 6.91 
 92.87
OCT 
 6.04 
 7.49 13.22 8.92 119.80
NOv 


12.35 12.35 165.93
DEC 
 5.86 
 10.19 8.02 107.75
 

AVG 
 6.18 5.92 9.55
7.88 7.44
 

DRIED
 
ONIONS
 

1981 1982 1983 1984 1986
1985 1987 
 1988 AVG INDEX
 

JAN 
 11.00 7.75 
 9.37 130.35
FEB 
 7.10 
 7.10 98.67
MAR 
 7.10 
 7.10 98.67
APR 
 11.16 6.38 
 8.77 121.95
0;A Y 4.21 6.82 
 6.14 5.72 79.57
JUNE 
 5.39 7.64 
 7.58 6.87 95.53
JULY 
 5.09 6.77 
 6.72 6.19 86.13
AUG 
 9.43 5.98 
 7.70 107.14
SEPT 
 6.00 4.58 
 5.29 73.59
OCT 
 6.14 4.27 
 7.22 5.88 81.71
NOV 

9.21 9.21 128.12
DEC 
 6.88 
 7.29 7.09 98.55
 

AVG 
 6.77 7.98 5.85 7.22 7.19
 

MELON
 

1981 1982 1983 1985
1984 1986 
 1987 1988 AVG INDCX
 

JAN 
 8.78 5.42 
 7.10 76.10
FEB 
 7.16 7.01 
 7.09 75.97
MAR 
 8.17 6.09 
 7.13 76.43
APR 
 8.91 5.93 8.39 
 7.74 83.02
MAY 
 8.80 6.24 8.39 
 7.81 83.73
JUNE 
 8.68 10.51 6.96 8.72 
 93.46
JULY 
 8.60 11.23 10.50 
 10.11 108.38
AUG 
 11.05 13.58 12.31 
 132.03
SEPT 

OCT 

7.92 12.71 10.32 110.59
 
10.07 11.14 10.00 10.40 
 111.55
NOV 


13.91 13.91 149.14
DEC 
 6.75 
 11.83 9.29 
 99.62
 

AVG 
 8.63 6.14 11.83 10.00 9.33
 

BANANAS
 

1981 1982 1983 1984 1986
1985 1987 
 1988 AVG INDEX
 

JAN20.00 20.00 20.00 112.14
 
FEB 
 20.00 19.85
MAR 19.92 111.70
24.09 20.00 
 22.05 123.61
APR 
 21.00 19.33 
 16.24 18.86 105.72
MAY 
 20.00 18.88 
 15.81 18.23 102.20
JUNE 
 20.00 17.17 
 13.50 16.89 94.70
JULY 
 19.93 18.66 
 17.32 18.64 104.48
AUG 
 19.75 15.80 
 17.78 99.67
SEPT 
 17.23 10.53 
 13.88 77.81
OCT 
 18.37 14.04 
 14.44 15.62 87.56
 
NOV 

DEC 20.00 12.80 12.80 71.77
18.75 19.37 108.63
 

AVG 
 20.03 19.61 15.24 15.55 17.84
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Table 8-3: Fruit and Vegetable Prices in Riyadh
 

RIYADH
 

TOMATO
 

1981 1982 1983 1984 
 1985 1986 1987 1988 
 AVG INDEX
 
DEC-JAN ---------------------------------------------------------------------------------

DEC-JAN 

4.754.5 .24.25 
4254.25 

.2
4.42 

934
93.44 

MAE-FAP 
FAR-MAR 
NAY-JN 
A-JUY 
MAY-JUNE 
JULY-AUG 
AUG-SEPT 
SEPT-OCT 
OCT-NOV 
NOV-DEC 

6.37 
5.25 
6.15 
4.37 

5.25 

5.12 
5.75 
4.63 
4.33 
4.50 
5.50 
5.50 
5.25 
4.63 

4.00 

4.75 
4.25 
4.75 
4.75 
4.00 
4.00 
4.50 
5.00 
4.75 
4.25 

4.00 

4.38 
4.75 
4.38 
4.13 
4.50 
4.40 
4.50 
4.38 
4.13 
6.87 

4.42 

4.75 
4.92 
4.59 
4.40 
4.33 
4.63 
5.22 
4.97 
4.92 
5.16 

93.44 

100.49 
104.02 
97.03 
93.16 
91.67 
98.02 

110.38 
105.14 
103.98 
109.23 

AVG 5.54 5.02 4.44 4.56 4.73 

OKRA
 

1981 1982 1983 1984 
 1985 1986 1987 1988 
 AVG INDEX
 

DEC-JAN 
 10.00 8.50 9.25 9.25 
 79.54
JAN-FEB 
 12.50 8.25 9.25 10.00 85.99

FEB-MAR 
 9.66 10.00 11.50 10.39 89.32
MAR-APR 
 11.62 14.50 13.13 
 13.08 112.51

APR-MAY 
 14.13 14.50 17.50 
 15.38 132.23

MAY-JUNE 
 12.00 12.25 17.88 
 14.04 120.76

JUNE-JULY 
 13.63 8.25 
 16.38 12.75 109.67
JULY-AUG 
 10.50 7.67 11.40 
 9.86 84.76

AUG-SEPT 
 13.43 10.00 9.00 
 12.00 11.11 95.52
SEPT-OCT 
 12.62 10.75 8.50 14.38 
 11.56 99.43
OCT-NOV 
 12.37 11.13 8.75 14.63 
 11.72 100.78

NOV-DEC 
 8.75 7.50 9.00 16.37 10.41 89.48
 

AVG 
 11.79 11.12 
 9.93 13.64 11.63
 

EGGPLANT
 

1981 1982 1983 1984 1985 1986 1987 1988 
 AVG INDEX
 

DEC-JAN 
 4.50 3.50 
 4.00 4.00 88.37

JAN-FEB 
 5.25 3.50 3.00 3.32 
 86.52

FEB-MAR 
 4.62 
 7.75 4.63 5.67 125.18
MAR-APR 
 4.75 
 5.75 5.50 5.33 117.82

APR-MAY 
 4.88 4.00 5.13 4.67 
 103.17
MAY-JUNE 
 5.16 3.75 4.63 4.51 
 99.71

JUNE-JULY 
 4.50 3.88 4.38 
 4.25 93.96
JULY-AUG 
 4.50 2.67 3.80 3.66 
 80.78

AUG-SEPT 
 6.12 4.50 4.75 4.38 4.94 
 109.08

SEPT-OCT 
 4.37 4.50 5.25 4.38 
 4.63 102.17
OCT-NOV 
 4.87 3.88 3.86 4.75 
 4.34 95.88

NOV-DEC 
 4.25 3.63 4.25 5.50 
 4.41 97.37
 

AVG 
 4.90 4.56 4.41 4.51 4.53
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Table 8-3 (continued) 

SQUASH
 

1981 1982 1983 
 1984 1Z85 1986 
 1987 1988 
 AVG INDEI
 

DEC-JAN 

2.62 6.75 5.00 
 4.79 87.33
JAN-FEB 

6.87 4.50 4.00 
 5.12 93.40
 

MAR-APR 

FEB-MAR 


6.00 4.75 5.75 5.50 100.27
 
5.75 5.50 5.25 
 5.50 100.27
APR-MAY 

5.50 5.00 5.38 
 5.29 96.50
MAY-JUNE 

4.66 4.75 4.75 
 4.72 86.05
JUNE-JULY 

5.88 6.00 
 4.75 5.54 101.06
JULY-AUG 

6.50 6.33 5.40 
 6.08 110.78
AUG-SEPT 
 9.71 6.00 6.25 5.38 
 6.84 124.61
SEPT-OCT 
 6.25 5.75 5.00 
 5.75 5.69 103.69
OCT-NOV 
 8.75 4.13 5.25 
 4.75 5.72 104.28
NOV-DEC 
 6.00 4.88 5.00 4.25 
 5.03 91.75
 

AVG 
 7.68 5.38 5.42 
 5.03 6.49
 

GREEP PEPPERS 

1981 1982 1983 
 1984 1985 
 1986 1987 
 1988 AVG INDEX
 
DEC-JAN 8.75 8.75 7.50 8.33 100.43
JAN-rEB 

9.00 7.25 
 7.75 8.00 96.41
FEB-MAR 
8.25 7.25 
 7.38 7.63 91.91
MAR-APR 
9.12 7.25 4.25 
 6.87 82.83
APR-NAY 

8.88 8.00 
 9.75 8.88 106.98
NAY-JUNE 
8.66 
 7.75 9.88 8.76 105.61
JUNE-JULY 

9.25 7. 75 8.75 8.58 )03.44JULY-AUG 

8.75 8.00 8.60 
 8.45 101.84
AUG-SEPT 
 9.62 9.50 8.00 
 8.63 8.94 107.71
SEPT-OCT 
 8.75 8.25 10.00 8.88 8.97 
 108.10
OCT-NOV 
 9.00 7.75 9.00 7.88 
 8.41 101.32
NOV-DEC 
 9.00 8.00 6.75 
 7.25 7.75 
 93.40
 

AVG 
 9.09 8.68 7.98 
 8.04 8.30
 

CUCUMBER
 

1981 1982 1983 
 1984 1985 1986 1987 
 1988 AVG INDEX
 

DEC-JAN 
JAN-FEB 5.12 5.00 4.50 4.87 
 102.54
5.25 4.75 
 4.00 4.67 98.19
rEB-MAR 


4.87 4.00 4.50 
 4.46 93.78
MAR-APR 

4.75 5.00 4.75 
 4.83 101.70 

MAY-JUNE 
5.00 4.50 4.88 4.79 100.86 

APR-MAT 

4.83 4.50 4.75 
 4.69 98.76
JUNE-JULY 

5.00 4.00 
 5.38 4.79 100.86
JULY-AUG 

2.25 5.00 4.60 
 3.95 83.11
AUG-SEPT 


SEPT-OCT 

7.12 6.50 5.00 4.63 5.81 122.30
 
5.50 5.00 4.50 
 4.75 4.94 103.89
OCT-NOV 
 6.87 4.13 4.75 4.38 5.03 105.89NOV-DEC 
 5.12 3.63 4. 00 4.00 4.19 88.11 

AVG 
 6.15 4.69 4.58 
 4.59 4.75
 

ONIONS
 

1981 1982 1983 1984 1985 1986 1987 1988 
 AVG INDEX
 

DEC-JAN 

2.50 
 2.00 2.38 2.29 92.94
FAB-rAB
FRB-MAR 3.50 1.75 2.00 2.42 97.94
2.91 2.00 
 1.97 2.29 92.94MAR-APR 
 2.87 1.75 3.00 2.54 102.94
 

APR-MAY 

MAY-JUNE 3.00 1.50 2.38 2.29 92.943.00 2.75 2.38 2.71 109.83
JUNE-JULY 

2.41 3.50 2.19 
 2.70 109.43
JULY-AUG 

3.25 2.67 1.70 
 2.54 102.94
AUG-SEPT 
 2.68 2.25 2.88 
 2.00 2.45 99.39
SEPT-OCT 
 3.25 2.63 2.00 2.13 2.50 101.42OCT-NOV 
 3.00 2.50 2.00 1.63 2.28 92.51NOV-DEC 3.00 2.50 3.25 1.59 2.59 104.76 

AVG 2.98 2.78 2.112.34 2.47 
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Table 8-3 (continued)
 

POTATO
 

1981 1982 1983 1984 1985 1986 1987 1988 
 AVG INDEX
--.-.-------------------------------------------------------------------------------------------

DEC-JAN 
 4.37 3.75 3.50 3.87 105.15 
JAN-FEB 3.75 4.00 3.00 3.58 97.28 
FEB-MAR 3.62 3.75 3.75 3.71 100.63 
MAR-APR 3.75 3.75 3.00 3.50 95.02 
APR-MAT 
MAY-JUNE 

4.25 
3.66 

4.00 
4.00 

4.00 
3.75 

4.08 
3.80 

110.86 
103.25 

JUNE-JULY 4.00 4.00 3.25 3.75 101.81 
JULY-AUG 
AUG-SEPT 4.06 

4.00 
4.00 

3.00 
3.75 

3.40 
3.25 

3.47 
3.77 

94.11 
102.21 

SEPT-OCT 3.75 3.75 3.50 3.63 3.66 99.29 
OCT-NOV 
NOV-DEC 

3.87 
3.62 

2.94 
3.00 

4.00 
3.25 

3.50 
3.87 

3.58 
3.44 

97.12 
93.25 

AVG 3.83 3.76 3.73 3.49 3.68 

MELON
 

1981 1982 
 1983 1984 1985 1986 1987 1988 AVG INDEX
 

DEC-JAN 
 26.66 
 26.66 452.69
 
JAN-FEB 
 8.75 8.75 148.58
 
FEB-MAR 
 7.00 3.13 5.07 86.00
 
MAR-APR 
 4.25 4.00 5.00 4.42 75.00
 
APR-MAY 
 5.33 2.00 2.63 
 3.32 56.37

MAY-JUNE 
 3.16 2.00 6.00 
 3.72 63.17
 
JUNE-JULY 
 3.25 2.00 3.25 2.83 48.11
 
JULY-AUG 
 4.00 2.33 2.75 3.03 51.39
 
AUG-SEPT 
 3.34 3.19 2.00 3.35 2.97 50.43

SEPT-OCT 
 2.50 2.50 3.00 4.13 3.03 51.49
 
OCT-NOV 
 3.68 1.75 2.00 3.25 
 2.67 45.34
 
NOV-DEC 
 5.50 3.25 
 3.87 4.21 71.43
 

AVG 
 3.76 6.09 2.50 3.80 5.89
 

LEMON
 

1981 1982 1983 1984 1985 
 1986 1987 1988 AVG INDEX
 

DEC-JAN 
 7.12 5.00 4.50 5.54 114.05
 
JAN-FEB 
 5.00 4.25 4.00 4.42 
 90.93
 
FEB-MAR 
 5.00 2.75 4.88 
 4.21 86.67

MAR-!PR 
 5.00 5.75 4.88 
 5.21 107.26
 
APR-MAY 
 5.25 5.00 
 5.50 5.25 108.08
 
NAY-JUNE 
 5.00 4.75 5.00 4.92 101.22
 
JUNE-JULY 
 5.00 5.00 3.38 4.46 91.82
JOLT-AUG 
 5.25 4.00 5.40 4.88 100.53
 
AUG-SEPT 
 5.03 5.00 4.00 5.13 4.79 98.61
 
SEPT-OCT 
 5.37 5.00 5.00 4.75 
 5.03 103.55
 
OCT-NOV 
 5.50 4.50 4.00 
 5.00 4.75 97.79
 
NOV-DEC 
 5.00 
 4.50 4.33 5.50 4.83 99.49
 

AVG 
 5.23 5.14 4.49 4.83 
 4.86
 

BANANA
 

1981 1982 1983 
 1984 1985 1986 1987 1988 AVG INDEX
 

DEC-JAN 
 3.75 4.00 
 3.50 3.75 102.35

JAN-FEB 
 3.75 4.00 
 3.50 3.75 102.35
 
FEB-MAR 
 3.75 3.63 3.81 3.73 101.81
 
MAR-APR 
 5.20 3.63 4.19
3.75 114.45
 
APR-MAY 
 3.88 3.50 3.75 3.71 101.26

MAY-JUNE 
 3.66 3.63 3.75 3.68 100.44
 
JUNE-JULY 
 3.75 3.88 
 3.00 3.54 96.71
 
JULY-AUG 
 4.00 
 3.83 3.50 3.78 103.08
AUG-SEPT 
 3.81 3.75 
 3.75 3.69 3.75 102.35

SEPT-OCT 
 3.75 3.25 3.50 
 3.31 3.45 94.23
 
OCT-NOV 
 3.00 3.38 3.88 3.38 3.41 93.07
 
NOV-DEC 
 3.75 3.00 3.13 3.00 
 3.22 87.89
 

AVG 3.58 3.76 3.70 3.50 
 3.66
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Table 8-4: Fruit and Vegetable Prices in Jeddah 

JHDDA
 

TOMATO
 

1981 '982 1983 1984 1985 1986 1987 1988 AVG 
 INDEX
 

DEC-JAN 4.62 4.50 4.88 4.67 120.65 
JAN-FEB 
FEB-MAR 

3.13 
3.12 

3.00 
3.50 

3.13 
2.81 

3.09 
3.14 

79.80 
81.26 

MAR-APR 3.00 3.75 5.38 4.04 104.53 
APR-MAY 3.00 4.17 4.63 3.93 101.69 
NAY-JUNE 3.33 3.00 3.88 3.40 87.99 
JUNE-JULY 3.00 3.25 3.13 3.13 80.83 
JULY-AUG 
AUG-SEPT 
SEPT-OCT 

6.42 
4.00 

3.00 
3.50 
3.00 

3.67 
3.75 
3.75 

3.00 
3.50 
3.25 

3.22 
4.29 
3.60 

83.33 
110.97 
90.48 

OCT-NOV 8.62 4.00 3.63 3.87 5.03 130.04 
NOV-DEC 3.87 5.00 5.50 5.50 4.97 128.42 

AVG 5.73 3.48 3.79 3.91 3.87 

OKRA
 

1981 1982 1983 1984 1985 1986 1987 
 1988 AVG INDEX
 

DEC-JAN 
 8.37 10.75 13.75 10.96 96.14
JAN-FEB 
 9.12 10.63 12.63 10.79 94.70
 
FEB--MAR 
 8.12 10.12 12.25 10.16 89.18
 
MAR-APR 
 8.00 11.38 10.88 10.09 88.50
 
APR-MAY 
 8.28 15.83 11.63 11.91 104.53
 
MAY-JUNE 
 8.33 13.75 12.25 11.44 100.41
 
JUNE-JULY 
 12.75 15.25 11.25 
 13.08 114.80
 
JULY-AUG 
 14.25 11.83 11.10 12.43 109.04
 
AUG-SEPT 
 9.14 14.63 11.38 12.63 11.95 104.81
 
SEPT-OCT 
 10.00 13.50 12.00 12.50 12.00 105.29
 
OCT-NOV 
 8.00 12.25 13.30 10.62 11.04 96.89
 
NOV-DEC 
 9.12 11.13 13.63 9.75 10.91 95.71
 

AVG 
 9.07 10.73 12.49 11.78 11.40
 

EGGPLANT
 

1981 1982 1983 1984. 1985 1986 1987 
 1988 AVG INDEX
 

DEC-JAN 
 3.62 4.75 4.25 4.21 99.84
JAN-FEB 
 4.37 1.75 3.88 4.33 102.85
 
FEB-MAR 
 4.00 4.50 
 3.88 4.13 97.94
 
MAR-APR 
 4.00 3.50 4.25 
 3.92 92.96
 
APR-MAY 
 4.00 4.00 4.38 4.13 97.94
 
MAY-JUNE 
 4.50 4.29 4.38 4.39 104.19
 
JUNE-JULY 
 3.00 4.50 4.00 3.83 90.98
 
JULY-AUG 
 3.00 5.00 3.30 3.77 89.40 
AUG-SEPT 
 5.17 4.50 
 4.75 3.38 4.45 105.62
 
SEPT-OCT 
 4.87 4.63 4.75 
 3.50 4.44 105.32
 
OCT-NOV 
 6.00 4.63 4.50 3.25 4.60 
 109.06
 
NOV-DEC 
 4.25 5.13 
 4.50 3.63 4.38 103.90
 

AVG 
 5.07 4.12 4.48 3.84 4.21
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Table 8-4 (continued)
 

SQUASH
 

1981 1992 1983 1984 1985 1986 
 1987 1988 AVG INDEX
 

DEC-JAN 
JAN-FEB 
FEB-MAR 
MAR-APR 
APR-MAY 
MAY-JUNE 
JUNE-JULY 
JULY-AUG 
AUG-SEPT 
SgPT-OCT 
OCT-NOV 
NOV-DEC 

6.85 
5.25 
7.87 
4.37 

4.00 
4.50 
4.50 
4.00 
4.42 
4.47 
4.00 
4.00 
4.50 
4.63 
4.38 
4.38 

4.38 
4.75 
3.25 
4.33 
4.29 
4.50 
4.83 
4.83 
4.50 
4.50 
4.50 
4.50 

4.38 
4.25 
4.63 
4.50 
4.50 
4.75 
4.13 
3.60 
3.63 
4.00 
3.37 
3.25 

4.25 
4.50 
4.13 
4.28 
4.40 
4.57 
4.32 
4.14 
4.87 
4.60 
5.03 
4.13 

95.91 
101.47 
93.05 
96.44 
99.29 

103.13 
97.41 
93.43 
109.82 
103.61 
113.42 
93.02 

AVG 6.09 4.32 4.43 4.08 4.43 

GREEN PEPPERS
 

1981 1982 1983 1984 1985 1986 
 1S87 1988 AVG INDEX
 

DEC-JAN 
 6.20 5.63 6.00 
 5.94 97.50
 
JAN-FEB 
 7.62 4.75 5.75 6.04 99.09
FEB-MAR 
 7.25 5.00 4.88 5.71 
 93.67
MAR-APR 
 7.62 
 5.25 4.25 5.71 93.62

APR-MAY 
 7.71 
 5.33 6.00 6.35 104.12

MAY-JUNE 
 7.33 
 5.00 6.63 6.32 103.68

JUNE-JULY 
 5.00 
 5.75 6.00 5.58 91.60
JULY-AUG 
 5.00 5.67 5.20 
 5.29 86.78

AUG-SEPT 
 7.57 6.00 5.63 5.63 6.21 
 101.84
SEPT-OCT 
 7.50 6.13 
 6.00 8.00 6.91 113.32

OCT-NOV 
 7.87 5.38 6.50 
 7.37 6.78 111.23
NOV-DEC 
 6.87 5.50 
 7.13 5.75 6.31 103.56
 

AVG 
 7.45 6.40 5.64 5.96 6.10
 

CUCUMBER
 
1981 1982 1983 1984 
 1985 1986 1987 1988 AVG 
 INDEX
 

DEC-JAN 

JAN-FEB 
FEB-MAR 
MAR-APR 
APR-MAY 
MAT-JUNE 
JUNE-JULY 
JULY-AUG 
AUG-SEPT 
SEPT-OCT 
OCT-NOV 
NOV-DEC 

6.42 
5.12 
7.62 
4.12 

4.00 
4.12 
4.75 
4.00 
4.71 
4.00 
4.00 
4.00 
4.75 
5.00 
4.75 
5.00 

5.00 
5.00 
4.25 
4.00 
4.00 
4.00 
4.00 
4.00 
3.75 
4.50 
4.25 
4.50 

5.00 
4.13 
4.00 
4.75 
5.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.50 

4.67 
4.42 
4.33 
4.25 
4.57 
4.00 
4.00 
4.00 
4.73 
4.66 
5.16 
4.53 

105.05 
99.42 
97.55 
95.67 
102.88 
90.05 
90.05 
90.05 

106.48 
104.79 
116.05 
101.98 

AVG 5.82 4.42 4.27 4.28 4.44 

ONIONS
 

1981 1982 1983 1984 1985 1986 
 1987 1988 AVG INDEX
 

DEC-JAN 
 3.00 2.00 3.00 2.67 
 96.65

JAN-FEB 
 2.37 2.00 3.00 
 2.46 89.04
 
FEB-MAR 
 2.75 2.00 3.00 
 2.58 93.63
MAR-APR 
 3.00 3.35 3.00 
 3.12 112.96
 
APR-MAY 
 3.00 3.00 3.00 3.00 
 108.73

MAY-JUNE 
 3.00 3.00 3.00 
 3.00 108.73
JUNE-JULY 
 2.00 3.00 
 3.00 2.67 96.65

JULY-AUG 
 2.00 
 3.00 3.00 2.67 96.65
AUG-SEPT 
 3.00 2.00 
 3.00 3.00 2.75 99.67

SEPT-OCT 
 3.00 2.00 3.00 3.00 
 2.75 99.67

OCT-NOV 
 2.75 2.31 3.00 
 2.62 2.67 96.77
NOV-DEC 
 3.00 2.13 
 3.00 3.00 2.78 100.85
 

AVG 
 2.94 2.46 2.78 2.97 2.76
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Table 8-4 (continued)
 
POTATO 

1981 1982 1983 1984 1985 1986 1987 1988 AVG INDEX 
DEC--J---------------------------------------------------------DEC-JAN 
FEB-TA 
MAB-APR 
APR-MA 
MAY-JUNE 
JUN-JULY 
JULY-AUG 

AUG-SEPT 3.00 
SEPT-OCT 3.00 
OCT-NOV 2.75 

3.00 
2.62 
2.25 
2.37 
2.00 
2.00 
2.50
2.00 

2.25 
2.00 
2.50 

3.00 
2.00 
2.75 
3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
2.00 

3.00 
3.00 
3.00 

3.00 
2.54 
2.67 
2.79 
2.67 
2.67 
2.83 
2.33 

2.81 
2.75 
2.81 

109.52 
92.72 
97.35 

101.85 
97.35 
97.35 

103.43 
85.18 

102.67 
100.39 
102.67 

NOV-DEC 3.00 3.00 3.00 3.00 3.00 109.52 

AVG 2.94 2.37 2.90 2.92 2.74 

MELON
 

1981 1982 1983 1984 
 1985 1986 1987 1988 
 AVG INDEX
 
DEC-JAN
JAN-FEB . . . . . . . . . . . . . . .. . .
3.00 6.13 3.13 
 4.09 98.02
FEB-MAR 


9.87 b.50 3.88 
 6.42 153.91
MAB-APR 

3.25 4.87 3.63 
 3.92 93.94
APR-AY 

3.00 4.38 4.63 
 4.CO 96.02
MAY-JUNE 

3.28 5.17 
 4.75 4.40 105.54
JUN -JULY 

4.00 4.29 4.25 
 4.18 100.26
JULY-AUG 

3.00 4.25 4.13 
 3.79 90.99
JUL-AUG 

3.00 3.83 
 3.80 3.54 84.99
AUG-SEPT 
 3.00 4.88 3.88 
 3.50 3.82 91.51
SEPT-OCT 
 3.35 4.75 3.63 
 3.88 3.90 93.60
OCT-NOV 
 3.00 3.63 
 3.88 4.00 3.63 87.01
 

NOV-DEC 
 4.00 6.00 4.13 3.25 
 4.35 104.22
 

AVG 
 3.34 4.31 4.50 3.90 4.17
 

LEMON
 

1981 1982 1983 1984 1985 
 1986 1987 1988 AVG INDEX
 
DKC-JAN 
 . . . .
JAN-FEB . . . . . . . . . . . . .


7.12 6.63 7.63
FJB-MAB 7.13 113.99
5.00 6.50 7.13 6.21 
 99.33
MAB-APR 

7.25 6.37 
 6.38 6.67 106.63
APR-MA 

6.37 5.50 
 7.13 6.33 101.30
MAY-JUNE 

4.71 5.50 7.38 
 5.86 93.78
JUN-JULY 

6.00 5.57 
 7.63 6.40 102.37
JULY-AUG 

4.00 6.38 7.50 5.96 
 95.33
 

AUG-SAPT 

SEPT-OCT 4.00 5.50 5.40 4.97 79.44
8.85 5.88 
 5.38 6.00 6.53 104.41
OCT- OV 
 5.87 6.50 5.38 6.00 
 5.94 94.97
NOV-DEC 
 7.87 3.00 8.63 
 5.62 6.28 100.45
6.75 7.13 8.13 5.00 
 6.75 108.01
 

AVG 
 7.34 5.58 6.29 6.57 6.25
 

BAN 0A
 

1981 1982 1983 1984 
 1985 1986 1987 1988 
 AVG INDEX
 
DEC-JAN.. 
 . . . . . . . . . . . . . . . . .
 JAN-JAB . .
 

3.00 3.00 3.00 3.00 
 95.79
 
FEB-MAR 
 3.00 3.00 3.00 3.00 95.79
 
MAR-APR 
 3.00 3.50 3.00 3.17 101.11
APR-MAY 
 4.00 3.44
MAY-JUNE 3.00 3.48 111.11
3.00 3.00 3.00 3.00 95.79
 
JUNE-JULY 
 3.00 3.00 3.00 3.00 95.79
 
JULY-AUG 
 3.00 3.00 3.00 3.00 
 95.79

AUG-SEPT 
 3.00 3.00 3.00
3.00 95.79
SEPT-OCT 
 3.00 3.00 3.00 3.00 
 3.00 95.79
 
OCT-NOV 
 3.00 3.00 3.00 3.00 3.00 95.79
 
NOV-DEC 
 4.00 3.00 3.00 3.00 
 3.25 103.77
3.00 5.75 3.00 3.00 
 3.69 117.74
 

AVG 
 3.25 3.31 3.OH 
 3.00 3.13
 



ANNEX 9 

Estimated Pumping Costs for Tubewells
 
Water depth 
 40m 
Area covered 4ha 
Pumping Rate (1/sec) 6 
Drilling depth 60m 
Fuel/hr (liters) 131 
Operating hours/year 2500 

Capital Costs 158150 

Drilling (YR 2430/m) 146000
 
Pump 12150
 

Annual Costs 13149 

Fuel & lubricants 9504
 
Maintenance of well 
 1215 
maintenance of pump (20% of investment cost) 2430 

Annual Costs/ha 3287 

Depreciation/amortization (per ha) 

Pump (10 years) 392
 
Well & land improvement (25 years) 1451 

Total annual costs/ha 5130 

Source: World Bank, YAR, Agricultural Stratey paper, 1986 

Note: relevant figures are adjusted for inflation (35 percent between 1986-1988) 

Fuel & lubricants as a percentage of total annual costs/ha0.46
Maintenance as a percentage of total annual costs/ha0.18
Labor component as a percentage of total annual costs/haO.18
Capital component as a percentage of total annual costs/haO.36 
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ANNEX 10
 

Research Needs
 

A number of research efforts could substantially improve economic analysis and indicative planning for 

YAR. Priority is on basic research needed for later in-depth applied analysis. 

1. 	 Improvement in Basic Data. Consistent, long-term series on food balance sheets (production, 

consumption, exports, imports, stocks) of major food commodities are needed along with farm 

data on production, consumption, inventories, and marketed surplus. Some of these data are 

available for recent years, but quality is in question. Consistent data series are needed of prices 

received by farmers for commodities and prices paid for inputs. 

2. 	 Supply and Demand Parameters. Estimates of farmers' supply response to prices and of 

consumers' demand response to prices are lacking. Predicting consequences of pricing and 

incentives policies requires such parameter estimates. Estimating demand elasticities may 

require a consumer expenditure survey. Estimating supply elasticities requires measures of 

yield, area, production, technology (e.g., adoption of high-yielding varieties), and irrigation inputs. 

3. 	 Measuring Comparative Advantage with Linear Programming (LP). Domestic Resource Cost 

Coefficients are one means to estimate comparative advantage but such coefficients do not 
account for commodity and resource complementarities, variation in soil type, availability of 

water, and, in general, resource restraints that vary by time of the year. Linear programming 

requires considerable data on characteristics of representative resource situations or typical 
farms. The analyst aind policy maker are rewarded by additional insight into comparative 

advantage by determioing the mix and level of enterprises providing highest returns to fixed 

(nontraded) resources. To determine comparative advantage and the extent to which current 
policies distort production, results can be compared from LP analysis using (1) accounting and 

border prices for inputs and outputs versus (2) curarent price incentives. 

4. 	 Scarcity Value of Irrigation Water. Water may be the most limiting input for agricultural 

production in Yemen. Measures of irrigation cost currently available indicate pumping costs 
and in some cases payment to the providers of irrigation, but systematic data are lacking. One 

procedure is to use LP results from (3) above. Results show the value of adding another unit 
of water in representative resource situations - the scarcity value of water. That value or 

opportunity cost can be used to revise DRCs as calculated herein. 
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