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ABSTRACT 

Studies on the efficiency of peasant fa rms are very important sources of policy advise in 

agriculture dominated economies such as that of Ethiopia. The importance extends to the 

economy at large beyond directly affecting peasants. An important factor that is central to 

these studies is land use arrangements' role in determining efficiency levels. Volumes of 

theoretical controversies and empirical evidences are documented in the literature on the 

impact of land use arrangements on efficiency of farmers. This study tried to investigate and 

analyze technical efficiency of farmers and its difference between groups of households 

working under different mode of land use arrangements. It also attempted to indicate some 

of the factors that might affect the efficiency of tenant farmers. To this effect, Cobb-Douglas 

stochastic frontier production function and other econometric tools are employed on a 

cross-sectional data of 340 households operating with similar farming practices. The mean 

technical efficiency of sample households is found to be around 62.8 percent indicating the 

existence of inefficiency and considerable potential for efficiency improvement under the 

given state of technology. Efficiency is found to be higher for smaller farms and households 

with literate household heads. Wealth of the household, level of credit, amount of f ertilizer 

used and rainfall are found to contribute significantly to production. Regardless of 

differences ill the mode of landholding and tenancy associated problems, no significant 

efficiency gap is observed between owner-operators and tenants. On the other hand, in line 

with the hypothesis of the Marshallian and others, there is an indication that non­

sharecroppers perform better than sharecroppers are. The way inputs are financed and 

decisions are made on activities has some influence on efficiency of tenants. To enhance 

efficiency of farmers, efforts towards providing training and extension services, forming and 

expanding the coverage of credit and small-scale irrigation schemes should be strengthened. 

Indeed, given the land use policy which provides room for land renting, the formation and 

fun ctioning of land rent-lease arrangements among farmers would enable better use of 

resources and enhance the o"erall efficiency of the sector. 

VIII 



1. INTRODUCTION 

1.1. BACKGROUND AND STATEMENT OF THE PROBLEM 

Ethiopi a is among the poorest countries in the world where agriculture is almost the only 

source of living for the majority of its people. The sector provides employment for about 85 

% of the population, contributes about 50 % of GDP, generates more than 85 % of export 

earn ings and supplies 70% of the raw material requirements of agro-based industries 

[MEDaC, 1998]. 

Given the existing structure of employment and the economy at large as well as the potential 

opportunity for growth and reform in the structure of the economy during the coming few 

years, agriculture has been and remains to be the basis for the Ethiopian economy. 

Despite its importance, agriculture in Ethiopia has remained stagnant with low productivity. 

Not only the rate of growth of the sector has been very low but also the trend was very 

alarming, until very recently. It was growing at a rate of 2.2% during 1960-1970, 0.7% over 

1970- 1980 and 0.4 over the period of 1980- 1992 [World Bank 1982, 1986 and 1993]. 

Particularly, during 1987- 199 1 per capita agri cu ltural production was declining at a rate of 

2.7% per annum [MEDaC, 1998]. 

The high rate of population growth and unfavourable natural and policy environment led to a 

deteriorating food security position of the majority of the population. During the earl y 1980s, 

domestic production met only about 70% of the recommended minimum caloric intake 

[FAO, 1996]. As a result of the declining tendency in food production per capita, the 

country's food self-suffic iency rate reached as low as 58% in 1991192 [Mulat et aI. , 1997] . 

In the 1960s, Ethiopia was food secure but since 1970s the fai lure of domestic production to 

satisfy the growing demand forced the country to look for imports through purchases and 
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food aid from other countries [FAa, 1996]. The amount of purchased food imports and food 

aid fluctuates over the years depending on the level of domestic production. Nevertheless, the 

trend could be viewed as increasing dependency on external sources. For instance, cereal 

food aid was about 200,000 metric tons in 1985 whereas in 1996 this amount increased to as 

much as 1.2 million metric tones [Clay, et aI., 1998 and Croppenstedt and Mulat, 1997]. 

Regardless of efforts made to meet the demand for food through domestic production, foreign 

purchases and aid, the available per capita supply from all these sources has been far below 

the biological minimum requirements. According to the National Nutrition Survey of 1993, 

about 60% of the population in Ethiopia live below the poverty li ne. Of the children below 

the age of five years, 64 % and 8 % are stunted and wasted respectively and about 47 % are 

under-weight. These figures are alarming by every standard [Croppenstedt and Mulat, 1997]. 

The frequent occurrence of famine that claim the lives of many thousands of people is also 

one of the basic indication of the inability of the country to feed itself. 

Recurrent drought and famine, ill-designed agricultural policies, loss of priority for the 

growth of the peasant sub-sector and protracted civi l war were often mentioned as mall1 

factors for stagnant nature of the agricultural sector in the previous two decades. 

Given the above state of the Ethiopian agriculture, improving its efficiency is, therefore, not 

only necessary as an engine for growth and transforming employment structure in the 

economy, but also a necessity for survival of the popUlation at large. This call s for a close 

examination of factors that inhibited productivity and production growth in the sector. 

Currently relative peace and stability prevail in the country. Enhancing agricultural 

productiv ity became the main concern of the current govemment and to thi s effect measures 

in the macro- economic environment to increase production and productivity are put in place. 

Among others, these measures include, Iiberalisation of factors of production and output 

markets, curbing forcefu l collectivisation and villagization, and formulat ion and subsequent 

implementation of Agriculture Development-Led-Industrialisation Policy, (ADU). 

2 



As a result of these po li cy changes agri cultural production has shown improvements in recent 

years. Besides the exceptional record of the 1995/ 1996 harvest of 103.3 million quintals of 

cereals, 73 million and 75 million quintals of cereals were recorded in 1993/94 and 

199411995 respecti vely compared to 56.9 million in 1991192 and 68.3 million quintals of 

cereals in 1992/93 [C.S.A., 1992-1 996]. Along with favourable policy environment, stable 

weather conditions have also contributed for the harvest in these years .' 

As we have witnessed from the 1996 domestic production shortfall that resulted in a 

substantial food aid, the above positive trend may not necessarily continue. Thus, efforts 

towards increasing agricultural productivity further and making it sustainab le should be 

strengthened both at the national and every farm level as a means of all eviati ng frequent 

occunence of fam ine in the country and contributing a share in the growth of the economy at 

large. 

Direct ways of enhancing agricultural production include expanSlOn of cu ltivated land, 

intensive use of land through more and efficient use of cultural practices, app lication of 

modem inputs and minimising post harvest losses [Mulat et aI., 1997, and Wendwosen, 

1998]. 

It is estimated that around 38 percent of the total land area of Ethiopia is potentially 

cultivab le . Of this area, around 11 per cent require special management through good 

drainage faci lity or intensive conservation measures. 27% of the total area of Ethiopia is 

suitable for rain-fed agriculture, of which only around 50% have been under crops. With the 

given technology and fanning practice, potentially expandable land of 13 million hectares 

could have produced 16.7 million quintals of grains and 2.9 million quintal s of oilseeds. 

Under the country's prevailing land holding of 0.8 hectares per famler, thi s size of virgin land 

could have employed around 16 million additional fanners [C.S .A., 1988, FAOIUNDP, 1988 

and Tegegn 1995]. 

I The increase in production in the latter years are attributed not only due to the mentioned factors but also the 
inclusion of some areas into the survey which were not considered before because of peace problems. 
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Regardless of the mentioned potential and increasing demand for land due to population 

growth, the size of cultivated land has not shown significant change over the years. The mean 

culti vated land for cereals and all major crops over 1980/81-1997/98 were 4.84 million 

hectares and 5.76 million hectares respectively and the maximum size ofland areas cultivated 

for both purposes were 6.59 million hectares and 8.1 million hectares respecti vely. Using 

simple arithmetic growth rate formulae, we have found that area cultivated for cereals was 

growing at a rate of 1.33 percent while the respective figure for all major crops was 1.57 

percent per annum. These figures indicate that rate of land expansion over the mentioned 

period was lagging behind the rate of population growth in the country for the last 17 years 

[Appendix 7 and 8]. 

For the limited level of land utilisation two main factors could be mentioned: environment 

and demography. The highlands above 1500 meters cover around 43 % of the total land area 

of the country but account for about 95% of the total cu ltivated land and 85% of the 

population. Therefore, the potential for expansion in these areas is very minimal [EHRS , 

1984 and Wendwosen, 1998]. 

The greater propOIiion of the umealised potential for rain-fed agriculture exists in Western 

and South-western parts of the country but the prevalence of Tse Tse fly, malaria and other 

similar vectors could make it difficult to exploit these areas given the technology available 

[MEDaC, 1998]. 

Land degradation is a critical problem in rural Ethiopia in its effect of reducing the size of 

cultivable land. Even though highlands are relatively suitable for habitation, they are sloppy 

and populous. The effort to over tax the land in these densely populated areas intensified land 

degradation. About 50% of the area of the highlands is sign ificantly eroded and 25% is 

seriously eroded. More than 2 million hectares of fonnerly cultivated land reached to a point 

of no return [EHRS, 1986]. Thus, under the given technology, land degradation intensity, 

unfavourable envirorunent of virgin lands and the country's limited resource capaci ty, the 

hope fo r increasing agricultural production through expanding culti vated land is very limi ted. 
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The second option for enhancing agricultural production is improving prod uctivity through 

the use of modem technology and inputs such as chemical fertilisers, improved seeds, 

pesticides and other efficient pest management techniques etc. According to Mulat et ai. , 

(1997), add itional 3.4 to 7.44 quintals of cereals output per hectares could be acquired 

through 100 kg of DAP (one type of chemical fertiliser). Simi larly, the use of improved seeds 

on certain demonstration sites was found to provide a yield level, which was two-lo-three 

time over the national average. 2 

The Ethiopian experience in the use of modem inputs has been very weak. Recent figures 

indicated that the maximum share of area covered by improved seeds, pesticides, and 

fertilisers was about 1.9%, 7. 1 % and 32.2% of the total cultivated land in 1996/97. If one 

examines the use of such modem farm management practices across regions, Oromia and 

Southern Peoples Administrative Regional states have been relatively better compared to the 

others [Appendix 9]. Low level of modem inputs application to date and disparities amongst 

regions indicate that there would be a good potential for efficiency gain yet untapped. 

Realising thi s potential requires both resources and intensive demonstration and extension 

services. But, the number of farmers benefited from a program run by the government, 

Sasakawa-Global (SG) 2000 and Participatory Demonstration and Training Extension 

System (PADETES), for instance, are very small: only 350,000 farmers got this advantage in 

1995/96 [Croppenstedt and Mulat 1997]. 

The room for widespread use of cultural practices to improve agricultural productivity seems 

nearly closed. Ever increasing demand for land and energy resulted from popUlation growth 

force farmers to shorten the fallowing period and use animal dung and forest residues to 

sati sfy their lire wood requ irements instead of using them as manure. 

In densely populated areas, farmers try to maximise their output tlu'ough extensive farming. 

This is against the traditional soi l-fertility restoring techniques such as fallowing. Planting 

cereals continuously as a short run means of increasing production may resu lt in a disaster in 

2 Such increase has been achieved through SG 2000 project, which uses improved seeds; fertiliser and intensive 

management based on II2-hectare demonstration plots. 
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the long run. Tn such farms, even the chemical fertilisers famlers use may not compensate the 

loss of soil nutrients [Mulat and et aI., 1998]'. 

Structural transformation and sustainable agricultural growth need huge investment inj ection 

into the sector both for the app li cation of modem inputs and converting virgin lands into use. 

Nevertheless, thi s is beyond the capacity of the country in the short run. The government has 

made efforts to increase agricultural producti vity through ex tension programs invo lving the 

use of modem inputs and expanding the range of modem farm management practices across 

areas. Given resource limitations on the side of the government, attempts have also be made 

to examine whether there is a room for improvements in the efficiency of available resources 

as a means of increas ing production. 

Efficiency of available resources may be affected by several factors. For instance, not only 

scarcity of land but also its distribution to users may have an impact on the level of efficiency 

and agricultural production. Evidence on access to land and the degree of equity in the size of 

land holdings in Ethiopia refl ects the ex istence of skewed distribution. 

In the early 1970s, around 58% of the Ethiopian farmers held only about 18% of the total 

rural land with holding size of one hectare or less. On the other extreme, the share of 19% 

privileged farmers was 59% of the total with a per capita holding of more than two hectares 

[Dessalegn. 1984] . 

In recent years such extreme uneven distribution has been relatively changed. As it could be 

observed from the Agricultural Sample Survey 1995/96, of the total number of landowners, 

around 87% of households owned equal or less than two hectares while the rest 13% held as 

much as ten hectares [C.S. A., 1996] . 

On the other hand, there are many farmers who do not have direct access to land. We find 

recently married youngsters, individuals settled in a particular area after land has been 

3 This does not necessarily imply that the use of chemical fertilisers has no role for improving land quali ry. 
Rather it indicates that excessive usage of fertilisers and allowing the land no period for fallowing year after 
year would likely to minimise the benefit fanners may anticipate from the use of chemical fertilisers. 
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distributed , ex-sold iers, retumees from resettlement areas and other displaced individuals in 

the group of landless persons. 

According to Dessalegn (1994), around 1.2 million demobilised so ldiers of the military 

regime, retumees and displaced persons were flocking into the different parts of the country 

for new life. Of thi s number, rural areas were forced to accommodate nearl y 50%. Hi gh ly 

skewed age distribution towards youngsters and children in the Ethiopian population also 

indicates that there exists a pressing demand for land at the moment and a growing trend for 

potential claimants in the future. 

On the other hand, in rura l Ethiopia other ind ispensab le faml inputs are also lack ing. Even 

though oxen are principal vehicles for fatmi ng in many parts of the country as many as 30% 

of all holdings in the country had no oxen at all and only 8% of farm households had more 

than one pair of oxen in 1974 [Daniel, et a!., 1997]. A similar study on some parts of the 

Ethiopian highland indicated that 14% of the sample households were female headed, 21.1 % 

had no oxen and 31.4 % had only one oxen [Wendwosen, 1998]. 

Absence of male member has also been seen as a critical problem in many households in 

other surveys too. As much as 25% households are headed by women and almost all of them 

are ei ther widows or divorced [Dessalegn, 1994]. This has a direct implication on how they 

should uti lise their availab le land. 

Viewing a rural household as a smal l but complete production unit with all the necessary 

inputs under its disposa l is no longer tenable. Due to the above constraints households lack 

completeness. On the one hand, there are many fal1l1erS suffering from either relati ve or 

absolute shortage of land with other complimentary inputs in their hands and on the other 

those who own land might not be endowed with sufficient amount of other factors of 

production. This disproportionate resource endowment calls for a certain form of 

arrangement that would enable all parties to use their inputs for better economic retul1l. 

As Ege (1994) indicated due to reasons including lack of male labour, illness, old age, death 

or complete absence of the family head and lack of oxen, many landholders in Ethiopia 
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require to working with landless peasants. Whereas, those who lack land try to get access to 

land through a contractual agreement with landowners. 

There were three forms of land use structures before the major 1975 land refornl. In the 

northern part of the country, ownership of land was led by community-based REST ' system 

while in the south few absentee landlords were controlling the ownership status with many 

tenants under their rule. Some commercial farms were also flourishing in the south, north and 

eastern parts of the country. 

Undoubtedly, land reform of the prevIous government has brought about a significant 

institutional transformation in the owner-tenant relationship and provided ti llers the right to 

use the land. But as a result of dynamic population growth, low level of changes in the 

overall structure of the economy, absence of frequent redistribution ofland compatible to the 

pressing demand and non-expandable and immobile nature of land itself, land scarcity has 

become an acute problem. 

Under the ruling government, land is a state property with farmers only having use right. But 

landholders are allowed to either lease or bequeath 'their' land for a short and legally 

recognised period of time [Daniel et ai, 1997]. This rule further fac ilitated the legal operation 

of tenancy that exists in different parts of Ethiopia nowadays. 

Studies indicated that lack of oxen and male labour are major factors contributing for land 

leasing. In Mafud district of North Shewa, of the total number of househo lds who have given 

land to tenants, 47% did not have a male worker; another 40% had only one worker. Among 

the owners of tenancy land around 65% were without oxen [Ege, 1994]. 

Tenants rent land for two reasons. Some of them rent land because the land they own is not 

sufficient enough to enable them efficiently utilise thei r complimentary inputs whi le others 

rent because they do not have direct access to any land. 

4 It was a system of land use whereby only those who had descent kinship ties with the original founder of the 
community could have a right to use" communal land". 
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A study conducted In SIX peasant associations of Selale Awraja (in the prevIous 

administration level) found that around 80% of sharecropped land (one form of tenancy 

arrangement) was controlled by older, well established farmers with better oxen and labour 

factor endowments. The rest 20% were land less peasants [Yohannes Habtu, 1994). 

Scarcity ofland and its unequal distribution on the one hand and availability of under uti li sed 

complimentary inputs on the other have resulted in tenancy. The question then arises how 

efficiently resources are employed in this land use arrangement compared to farms run by 

own operators. 

There are different views about the economic valid ity of tenancy. Some consider the system 

as reducing incentives of tenant farmers to work, invest on the land and improve efficiency. 

The arguments forwarded include that tenants lack security to invest on assets whose fruits 

would be harvested only in the long-run and they hesitate to maximise their output as the 

landlords take part of the produce. Thus, producing with utmost efficiency presupposes 

holding ownership status of the land and working ones own land. 

Others argue that tenancy arrangement is a mechanism through which resources would be 

used more efficiently than otherwise. Particularly, in countries like Ethiopia where there are 

cases of disproportionate holding of complimentary inputs in the hands of different 

individuals, the system would help to maximise agricultural output. 

The validity of one of the two polar arguments could only be confirmed through empirical 

findings. If at all, tenure system is taken to be the viable option of using resources 

productively, a question may arise on the kind of contractual agreement that maximises the 

level of efficiency. 

Basically, there are two fonns of contracts: fixed rent and sharecropping. A fixed rent 

contract is an arrangement whereby a tenant is supposed to pay the landlord a fixed amount 

of crop or cash for the services of the land. On the other hand, in a sharecropping contract, a 

tenant pays a certain percentage of hi s crop or its equivalent as rent to the landowner. 
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It is believed that tenant fanners involved in fixed rent system are presumed to maximise the 

residual of their variable level of output regardless of the amount of rent they are supposed to 

pay. But in the case of sharecropping, the rent is an increasing function orthe level of output 

with a likely effect of discouraging tenant fanners to put their maximum effort. 

There are diverse views on the functioning of sharecropping itse lf. Some consider it as 

efficient as other fonTIs of land-ownership and user arrangements that enable sharing of 

possible production risks. Others contend that regardless of its advantage in situations ofrisks 

and uncertainties, sharecropping is inefficient and should either be discouraged or prohibited. 

For instance, Jabbar (1977) in Bangladesh and Junakar (1976) in India found owner operators 

to be more productive than tenants . After reviewing empirical works on the issue, Lipton 

(1985) held a different view: owner operators and tenants function on s imilar efficiency 

boundaries. In comparing fixed rent and sharecropping, a study by Hossain (1977) in 

Sudanese irrigated cotton farms indicated that both fonns of arrangement were equally 

economically efficient. 

Empirical findings on the level of efficiency on tenancy arrangement are very few in the 

Ethiopian case. Gavian and Ehui (1996) tested the relative efficiency of three informal land 

contracts, (fixed rent, share cropped and borrowed) relative to land held under f0l111al 

contracts with the government. Based on data collected on 477 plots in Arsi Zone they found 

that info1111all y contracted lands were less efficient compared to the land directly acquired 

from the state. 

On the other hand, Bereket and Croppenstedt (1995) conducted a comparative analysi s of 

own-land operators and sharecropper fanners using the Ethiopian Household Survey Data 

co llected by Addis Ababa University and Oxford University. They did not directly estimate 

and analyse the level of production efficiency. Based on 695 sample farmers, they simply 

implied through some statistical techniques that sharecropping is an instrument to use idle 

resources in both the landless with other complimentary inputs and landowners wi th 

inadequate endowment of other factors of production. 
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The available empi ri cal evidences in Ethiopia do not lead to a conclusion on the possible 

efficiency gap between own operators and tenants. This may be attributed to two main 

factors . Firstly, 'Peasants are poor but efficient.' hypothesis of Schultz (1964) which was 

widely accepted as the 'Bible' for a long time have influenced researchers to look only for 

exogenous factors that may bring about agricultural productivity. But using more appropriate 

models recent studies in different developing counties found that the degree of effi ciency 

varies among the different farmers with similar resource endowments and proper utili sation 

of available resources could bring growth in production. 

Secondly, until recently rural household data were virtually non existent. Indeed, conducting 

surveys on rural areas by an individual is both expensive and time consuming. Though few in 

number and relatively narrow in their coverage, rural household surveys have been conducted 

at the national level recently. 

Changes in these two inh ibiting factors have been the motivation for conducting this 

research. It is hoped that this study will help to fill the gap both in its wider area coverage 

and better model usage particularly to the specific area under consideration. 

1.2. OBJECTIVES OF THE STUDY 

The livelihood of every Ethiopian depends on the perf0I111anCe of the agriculture sector. But 

production has been lagging behind the growing popUlation. On the other hand, the impact of 

land distribution and the associated tenancy system on the growth of agricultural sector in 

Ethiopia has been an issue not yet well addressed and resolved. Under such environment, 

some questions may be raised. Do farmers operate at the boundary of the frontier production 

function as Schultz's hypothesis indicated? Are there any efficiency di fferentia ls between 

owner-operators and tenant farmers, and does the form of contractual agreement have any 

influence on the level of efficiency? This paper tries to address these issues. 
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Thus, the main objectives of the paper would be: 

• to examining the degree of technical efficiency of faffi1ers in the sample 

• to investigate and analyse whether there are technical efficiency differentials between 

own operators and tenants, and between sharecroppers and non-sharecroppers 

• to assess factors that may influence the level of technical efficiency of tenants. 

1.3. SIGNIFICANCE OF THE STUDY 

Under the existing structure of the overall economy, introducing dynamism in the agricu ltural 

sector is crit ical for alleviating food shortages and economic stagnation in Ethiopia. 

Given the farmers' resource endowments and the poor prospect for external inj ection 

comparable to the country's demand for growth, the feasible and immediate means of 

promoting agricultural production is to form ulate and pursue policies and strategies that 

would enhance efficiency of inputs at hand. This requires estimation of different forms of 

efficiency indices, one of which may be technical efficiency. 

Variations in technical efficiency among peasants may influence what form of development 

strategies and policies governments need to design. As Shapiro indicated; 

If most farnlers obtain the best output/input ratios possible with the availab le inputs 
and technologies, then new investment streams may be critical for any development. 
However, if some faffi1ers perform much better than most of their neighbours with the 
same inputs and teclmologies, there may be considerable scope for increas ing output 
without major new investments [Shapiro, 1983: p-1983J . 

Providing empirical evidences on the degree of falmers' technical efficiency and factors 

contributing to it would, therefore, help to guide policy makers to shape their conceptions of 

farmers operation. 

One possible factor that affects the level of faffi1 efficiency may be scarcity of land, its 

unequal distribution and the resulting institutional land use arrangement. Operating on own 

land and rented land may not provide equal incentive to work with utmost effic iency. 
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Prior to this study, attempts were made to empirically examine the impact of tenure 

arrangements on farmers' efficiency. But these works were limited either in terms of area 

coverage or the methodology they used. 

Un like Bereket and Croppenstedt (1995), and Gavian and Ehui (1996), who used simple 

stati stical methods and total factor producti vity measures, thi s paper would employ a 

stochastic production function approach. A stochastic production function would help to 

examine the relative magnitude of technical efficiency each individual farmer attained 

compared to the frontier production levels with given inputs whilst the conventional models 

and simple stati stical measures do not have thi s quality. 

Thus, it is worthwhi le to conduct such a research to provide possible ideas for policy makers 

to revitalise their policy package particularly towards improving land utilisation at the 

moment when the efforts of the government and the fanners at large are directed to 

enhancing agricultural production 

1.4. LIMITATIONS OF THE STUDY 

1. The sUivey provides the size of rented-in land. But it fail s to show how much cerea l 

production was obtained from the rented-in land alone. Thus, output from and input , 

levels on tenant farm s include both own and the rented-in lands. 

2. The study may not indicate the pattern of efficiency of farmers over time since it is cross­

sectional in nature and its scope is limi ted to address ing efficiency differentials of groups 

of farmers at a point in time. 
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1.5. METHODOLOGY AND SOURCE OF DATA 

This study basica lly uses a quantitative approach employing statistical and econometric tools. 

To examine the nature of the data, simple measures of central tendency and scatter variability 

and other techniques of descriptive statistics are applied. Regard ing estimation and ana lysis, 

the basic econometric tool would be stochastic frontier production function regression. 

Stochastic front ier production function wou ld help to estimate farm level efficiency. 

The basic source of data for this study is the first round of the 1993/1994 Ethiopian Rural 

Household Survey collected by Economics Department of Addis Ababa University in 

co llaboration with Centre for the Study of African Economies, Oxford University; United 

Kingdom. 
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2. SURVEY OF LITERATURE 

2. 1. THEORETICAL BACKGROUND 

Due to some economI C, political or institutional constraints, households may fail to be 

complete production units, Some factors of production may be in excess supply while other 

critical inputs are lacking, Combining compatible resources available in excess in two or 

more households would maximise output as compared to the alternative of leaving them idle, 

Thus, households seek to find ways and means to engage their available resources in the 

production process , Some argue that one of the many institutional arrangements that makes it 

possible for such optimisation is tenancy system, But others consider tenancy as a source of 

misutilization of resources, 

Land tenancy is a system where by land is utilised not by the owner of the land but by 

another farn1er who pays some kind of rent to the former. The farmer who uses another 

individual's land by paying a rent for the service is called a tenant. Different views exist 

about the economic impact of tenancy of which theories revolving around efficiency possess 

a pivotal position, This chapter tries to review some of the fundamental theories and 

empirical findings on tenancy efficiency, It al so attempts to provide salient features of 

tenancy in Ethiopia, 

2.1.1. Economic Implication of Tenancy System: General 

Most scholars argue that tenancy reduces farm efficiency and retards the overall growth of 

the agricu ltural sector. Since tenancy does not imply control over the land, a tenant "", will 

not make long-telm investments in hi s holding unless he is secure in hi s expectation of 

reaping the benefits of his investments " [Bruce, 1986: p-28), 

Others also argued that the increase in the rate of discount (r) due to tenurial uncel1ainty (on 

future benefi ts) results in an increase in short-run investments as opposed to permanen t 
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improvements such as contour bundling or erosion control. This imp li es that instead of 

putting their resource on growth generating activities, tenant farmers are likely to invest on 

marketab le assets and/or on goods which have shorter gestation [Banows, 1973 and Junakar, 

1976). 

According to this view, tenants are likely to under supply their resources on rented-in land 

due to fear of insecurity and this would cause di fferences in the level and qua lity of resources 

between owner-operated and tenant-operated fanns. This in tum impl ies that own-operators 

and tenants lay on different production functions, and the latter is expected to hold an inferior 

one. Thus, tenancy increases social inequality and leads to sub-optimal input use practices. 

Land is under state contro l in Ethiopia. However, every fanner does not have the opportunity 

of possessing land from the state and tenancy is an institutional land use anangement that has 

been practised in the country.' On the other hand, there is high popUlation growth, stagnant 

economic transfonnation and increas ing number of land claimants. Due to these factors, the 

govenunent redistributes land for those who do not have access on occasional basis. This 

situation makes ' landho lders' suspicious of land red istribution every ti me. The ultimate 

result of this fear makes insecure not only tenants whose access to land so lely depend on the 

will of land-holders but also the land-holders themselves. Given such circumstances, 

insecurity of land is more severe for tenant farmers in Eth iopia and the impact of insecurity 

on efficiency seems relevant in this respect. 

Other scholars ho ld a diffe rent view. Tenancy promotes efficiency by allowing better use of 

resources that would otherwise be idle. It is argued that: 

" ... if a person does not own some types of assets, especiall y types with imperfect or 
expensively-accessed markets, that person's net yield from combining hi s labour wi th 
other assets may be substanti ally reduced .... lack of owned oxen, in conjunction with 
imperfect markets in draught-power, may so reduce the retum to own-operated 
falwland as to induce the land owner to rent out." [Lipton, 1985: p-3]. 

5 We have detail discussion in part 2.2 of this chapter. 
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Stagnant natu re of the economi es and lack of job opportunities as well as limited capacity o f 

individuals to move from farming to other professions force landless peasants to work with 

landowners under certain conditions. Thus, in response to thi s di sproportionate resource 

endowment, households try to involve themselves to various form s of instituti onal 

arrangements that wou ld enable them to use idle resources in a more efficient way. 

Lipton (1985) also argued that tenancy acts as a means of adjusting different ownership 

holding sizes towards an operationally optimum land size. Holding an optimum size in tum 

enables tenants to operate near the bottom of the average cost curve. 

Furthermore, being a tenant may provide a better incentive to strengthen ones effort for own 

benefi t and thereby promoting efficiency compared to opting for wage-labour employment. 

In thi s sense, the net effect of tenancy market operation is to provide increased social welfare 

given non-egalitarian land distribution. 

The debate on the efficiency impact of institutional arrangements is not limited to the tenancy 

and own land operation. It is extended to different fonns of tenancy. It is stated in the 

li terature that different forms of tenancy arrangement (fixed-rental or sharecropping) have 

different efficiency implications. 

Fixed rent and share cropping contracts have existed for centuries under different objective 

circumstances. Detai l contractual agreements and the environment under which they operate 

widely varied overtime and space. The controversy on what form of contractual agreements is 

preferable led most of the scholars to deal with the study of fixed rent vis-a.-vis 

sharecropping. Though both fixed rent and sharecropping contracts have been attacked on the 

ground of effi ciency, much theoretical explanations are provided for the latter. 

2.1.2. Sharecropping 

There are many theoretical models that tried to explain the efficacy of sharecropping on the 

basis of efficiency:· some argue in favour of it while others condemn its ex istence. These 

theoretica l models raise and discuss issues related to how efficient is sharecropping as 
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compared to other alternati ve land tenure a1Tangements, the impact of renta l share on tenants' 

efficiency, the need, extent and impact of land-owners intervention on efficiency of tenants. 

One can broadly classify these models into four as they are related to sharecropping 

efficiency: the Marshallian Hypothesis, Cheung and others, General equilibrium model and 

non-competitive markets and the role of sharecropping. A brief description of these models is 

provided below. 

A. The Marshalliall Model 

Unti l the pioneering work of Alfred Marshall in 1920, no tangible economic analysis was 

provided on sharecropping. Almost all pre-Marshall scholars considered sharecropping as 

inefficient system of operation and the Marshallian model used as a basis for analytical 

explanation as to why sharecropping is an inefficient system (Bell, 1977] . 

This model assumes that markets for inputs including land, tenants and hired labour and 

outputs are purely competitive, there is perfect certainty and smooth enforceability of 

contracts. 

Asswne that we have two fanners; one is owner-operator or fixed rent tenant and the other is 

a sharecropper paying a certain fraction of hi s gross output as a rent for the use of land (r). 

Assume also that both fanners use homogeneous fixed input, land (H) with a similar area and 

soil fertility. They use variable inputs (weighted in monetary tenns as one factor endowment 

V, for the sake of convenience) and produce Y amount of output. 

Given a competitive market, the two farmers commonly encounter horizontal marginal cost 

curve (MC). To simplifY the analysis, the two farmers are assumed to have downward 

slopping marginal revenue curves . While the marginal revenue curve of owner operator is 

MR o, the respective curve for the sharecropper would be MR ' = (\ -r)MRO, since the latter 

is supposed to pay rMR O as a rent to the landowner. Ceteris paribus, as a rational economic 
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agent , the two fanners are supposed to maximi se th ei r respective revenues by equating MR, 

and MC. 

Fig. I The Foundation of Marshallian Hypothesis 

YIV 

A 

F f--__ ----=:,~-"'*'-------MC 
G 

s 

oL-------~--~--------~~----V 
V' vo 

Source: Bell , 1977, PP. 319-320 

A tenant paying a fixed rent or owner operator employs V
O units of variable inputs with an 

optimal position at point C. The share cropper's variable inputs supply would be v' . To satisfy 

the marginal condition, the sharecropper would under supply the variable inputs by V
O 

- v' 

amount. 

If the share parameter (r) is allowed to have higher values, the slope of MR' would further 

decline with an ultimate result of widening the difference in variable input supply of the two 

falmers. 

As it is observed from the above figure, the gross outputs of own land operator and 

sharecropper are OACYo and OABY' respectively. Output OFGY ' is the opportunity cost of 

the variable inputs or payment to the services of variable inputs and EABG is a rent paid to 

the landlord . Only the remaining output would be left for the sharecropper over and above hi s 

cost of production. Given this level of operation, the sharecropper's gross output lags behind 

the own land fal111er by the amount of BGC, which could be taken as a welfare loss. 
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If r grows further to a level that would force the MR' curve to pass through point F, no 

sharecropper would be willing to work in this form of arrangement. Considering the rental 

share paid to the landlord as 'excise-tax' imposed on the sharecropper, this model is 

sometimes called 'tax' equivalent approach. 

The argument against sharecropping goes as flows: 

"... a tenant whose contract stipu lates solely the fraction of gross output to be paid 
as rent wi ll have an incentive to use variab le inputs less intensively than an owner 
operator or a tenant leasing in land on a fixed rent basis. Under competitive 
conditions, fixed rent contracts will lead to a pattern of resource allocation which is 
Pareto- optimal, so that production under sharecropping wi ll not be efficient" [Bell, 
1977: p-318). 

Based on the above analysis, this school concludes that sharecropping is inefficient compared 

to wage-labour, own-land operators or fixed rent land lease. The Marshallian school, 

therefore, advises that some sort of government intervention is required either to reduce rent 

or prohibit totally this form of arrangement as a means to improve social welfare. 

The Marshal lian view of inefficiency is criticised in its failure of taking into account the 

merits of sharecropping. Sharecropping has advantages. These include" ... the reduction of 

supervision costs for landowners who sharecrop out instead of employing; reduction of 

research-costs for those who choose to share crop rather than to work on land operated by 

others; risk-sharing effects; ... " [Lipton, 1985: p, 25]. 

B. Cheung and Others 

Challenging the Marshallian view, Cheung (1968, 1969) argued that " .... a sharecropper wil l 

under supply effol1 to the share tenancy is incompatible with pure competition ... the 

competitive mechanism will not permit inefficiency models of production! exchange to 

survive" [Rao, 1987: p-1164]. This school further states that the landowner would induce 

efficiency in the sharecropper by supervising the use of desired level of inputs and efforts. 
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Against thc Marshallian tradition which implicitly assllmcd only onc variablc, rcntal sharc, 

Cheung argued that many real world contracts accommodate items such as the amount of 

land to be cultivated, non-labour inputs to be supplied, etc. (Quibria and Rashid, 1984: p-

105]. 

Johnson (1950) indicated three ways in which the land owner wi ll seek to enforce the 

application of inputs that wou ld generate optimal levels of output; 

I. specify guideline what the tenant must do 

11. guarantee the land on a short-term lease and renew the contract based 

on periodic assessment of the tenants' performance 

111. sharing the cost of production in the same proportion as the shares in 

gross output (Johnson, 1950: p-118,]. 

Cheung (1968) approached the problem from the side of the landlord (taking into account 

Johnson's proposal of enforcing input application) and tried to show how Pareto-efficient 

sharecropping system is. 

Bell (1977) tried to illustrate the hypothesis of Cheung in the following way. Assume that the 

landowner is ab le to take measures to enforce the contract on the share croppers app lication 

of the desired level of variable inputs and the magnitude of rental share. If a perfectly elasti c 

labour supply, which enables labourers engage either as a tenant or in other alternative 

employment, exists, there will be a competitive equilibrium. At the equilibrium, both the 

rent per hectare of land will be equal to its marginal product and the marginal product of the 

tenant will be equal to the wage rate. These marginal conditions would be achieved through 

the land lords' effort to set appropriate control levels. 

Thus, the unlimited labour supply resulted fi·om the competition among sharecroppers will 

lead the existing sharecropper to supply y o and earn a fee OFCY 0 for his effort equivalent to 

the alternative earnings in the labour market as shown in Fig. I whil st the land owner is able 

to tax EFG. 
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Chcung 's analysi s is based on some supcrnuous assumptions, too. For instancc, tcnants arc 

not allowed to choose among landlords and they are assumed to freely and smoothl y move 

from one activity to the other. In practice, as there are many tenants, there are several 

landlords with whom such arrangement is possib le. 

The inefficiency argument of Marshall was also attacked on the basis of the Coase- theorem. 

According to this analysis, both the landlord and the sharecropper would negotiate and reach 

at a contract that would exhaust all gains from trade. " Since the maximum the landlord is 

willing to pay is in excess of the minimum the tenant is willing to accept, obviously there is a 

room for trade" [Quiblia and Rashid, 1984: p-1 05). Thus, the two parties could agree on point 

C in Fig.l. Because the landlord may regain BGCS level of output at V' , and the tenant 

would be willing to accept any amount greater or equal to his labour cost GCS. The 

implication behind thi s theorem is that share-rate is a function of the tenants' output unlike 

the previous cases where an agreement is reached on the rate prior to production. This is 

hardly possible to make it practical. 

C. General EquilibriulIl Model 

Bardhan and Srinivasan (1971) formulated a general equilibrium approach allowing both the 

landlord and tenants to influence rental share determination unlike Marshallian and Cheung 

who viewed the process on the side of one of the parties. 

In this model, the tenant is assumed to lease in land to culti vate with his labour or engaging 

himself as a wage labourer. On the other hand, the landlord is provided an option of renting 

his land for tenants and co llects a share or hired labour and pay wages. The labour market is 

assumed to be competitive. We have the demand for land as an inverse fun ction of the renta l 

share (r) and the wage rate. Similarly, there is a supply function for land with positive 

relations with rental share and wage rate variables . Both parties strive to max imise their 

utilities that could be expressed in terms of income and leisure. 

Assuming both the "landowner and sharecropper cou ld playa role in enforcing contracts in 

this model, the equilibrium share-rental rate is determined by equating demand and suppl y. 
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Bardhan and Srinivasan (1971) end up with a similar result to the Marshallian Paradigm : 

sharecropping is inefficient. 

In their model, Bardhan and Srinivasan assumed that the marginal product of land could go to 

zero va lues. But as Newbery (1977) argued, thi s is high ly implausib le in land-scarce 

countries and most production functions including Cobb-Douglas could not provide this 

result. Newbery further criticised Cheung 's labour intensity stipulation considered as it cou ld 

easily be enforced in the general equilibrium model. For the landlord to constantly enforce 

the intensity of labour by the sharecropper, he might employ a labourer that requires 

additional cost. 

Lucas (1979) took wage-labour as it requires monitoring in order to extract full effort. Then, 

he concluded that: 

two distortions seem to emerge in this world: monitoring costs for the land lord and a 

share tax on the tenant. ... (Thus), the mixed wage Ishare tenancy economy is 

technically more efficient ... than a wage-only economy [Quibria and Rashid, 1984: p-

107] 

D. NOII- Competitive Markets alld the Role of Sharecroppillg 

On the basis of the agrarian economies, Raquibbuzaman (1973) examined sharecropping 

under dual labour market conditions with the assumption that the cost of wage-labour is 

strictly positive and family labour being zero. If such duality exists then sharecropping is not 

likely to be inefficient. Because the sharecropper with his family would supply labour input 

as its marginal product less rental share [MP(1-r}] equals zero whi le that would not be the 

case for hired labour [Quibria and Rashid, 1984 : p-I05]. Raquibbuzaman's assumption of 

zero opportunity cost for family labour implies that there is no other alternative employment 

for such labour. This is a stringent assumption. 

Jaynes (1982) argued that in conditions of capital market imperfections, both capital­

constrained landlord and a tenant with adequate amount of capital would benefit if both 

agreed on a point where both parties receive a share of output equivalent to their share of 

capital costs. This point of agreement allows a fair share for the tenant too [Quibria and 
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Rashid, 1984 : p-105]. The tenns of trade invo lving the two parties under less developed 

capital market conditions would, therefore, lead to Pareto-optimality. 

A number of authors on cropsharing indicated that in agrarian countries land lease markets 

tend to be interlocked with other markets. As small tenants rent land they would be requi,-ed 

to buy or sell goods frol11, borrow credits, or work for the landlords. 

Interlocked markets may have their own impact on tenants' efficiency. There are two coun ter 

arguments regarding such markets [See Taslim, 1988 for further discussion] . 

Some argue that landlords interlock land lease to other markets including credits: 

• to provide cheap credits to improve allocative efficiency in the presence of costly 

monitoring and moral hazard problems in less developed countries, 

• to fac ilitate production since access to other credit facilities on sharecropped land is 

limited, 

• to tie up land, credit and labour markets to avai l inputs at the ri ght time and quality. 

The effects of interlocked markets are not welcome by other scholars. According to them, 

markets are interlocked by landowners to extract maximum surplus from their tenants and 

keep them in perpetual bondage of indebtedness. These markets discouraged technological 

innovations on behalf of the landlords so long as improvements from such in vestl11ents l11ay 

be cOl11pensated by the loss of interests on loans that could otherwise be gained from tenants 

if the money was lent to them. Indeed, such contracts reduce the freedom of poor tenants to 

compete and bargain in free markets . Constraints resulting frOI11 interlocked markets would, 

therefore, tend to discourage tenants to operate on optil11al production frontier. 

From the two polar arguments one may conclude that the net effect of interlocked markets 

depends on the availability of a more viable option in the system and the kind of contracts 

agreed upon by the two parties. 
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Even if sharecropping could be taken as inefficient system on the basis of different 

arguments, uncertainty and ri sk reduction may also be viewed as an alternative objective to 

efficiency maximisation. Different contracts entel1ain different degrees of risk for the two 

parties involved. 

Under a fixed rental system, the entire risk burden falls on the tenant, while under a 
hired-labour wage contract, it falls on the landlord. Regard less of crop failure, the 
landlord sets a fixed amount in the fOlmer case, while in the latter the hired workers 
are guaranteed a fixed amount [Huang, 1975: p-706]. 

Sharecropping, on the other hand, is considered as a dispersion mechanism through which 

ri sks on agricultural activities could be shared between the landlord and the tenant. 

Newbery and Stiglitz (1979) have provided additional rationale for the role of sharecropping 

in uncertain situations and imperfect market conditions. Sharecropping is a risk-sharing 

device, provides incentives to the tenant compared to wage workers, economlses on 

infonnation and is a means of screening workers of different capabi lities. 

According to some economists, 

Agriculture typically consists of a sequence of production decisions, which will be 
affected to various degrees by the weather and other unforeseen events. These events 
will thus affect the demand for labour over the years in a random way and make it 
impossib le for the labour markets to guarantee fu ll employment at a constant, or even 
predictable wage [Newbery, 1977]. 

Not only the sequence of activities that matters, but also the possibility that every farmer 

becomes simultaneous ly busy during the main agricultural season and wage employment 

may fa il short of the own-operators' demand. 

Lack of timely supply of adequate variable input also applies to oxen and bu ll s. In the 

Ethiopian situation, it is a more acute constraint compared to problems of labour supply fo r 

many landholders. 

Sharecropping is not inefticient compared to other means of labour use if it is also seen from 

another perspectives. Not onl y sharecropping, but also the use of hired labour on own-land 
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need supervision. If the owner-operator lacks adequate family labour, and opts for hired fann 

workers, his operation would not be efficient unless he has an experienced family member 

who could work with and make hired workers put their maximum effort on the field. 

Many tenants own inputs for some of which (like knowledge or husbandry skills and other 

physica l factors of production including land and animal draught power) the market is either 

incomplete or non-existent. Under imperfect factor market conditions, tenants may be forced 

to take into account resources they left idle when ever they bargain on the level of wages: 

higher wages vis-a-v is tenancy operation [Toutique, 1988: pp. 91-94]. In thi s regard , renting 

land to tenant famlers would maximi se the benefit of the landowner better than hiring a 

labourer. 

According to this View, even if there might exist "tax equivalent" output loss due to 

sharecropping, the system might be preferred to fixed rentals or hired labour contracts by 

either of the two parties if risks are significant enough to merit the disadvantage described in 

the Marshallian model. 

2.2. TENURE SYSTEM IN ETHIOPIA: SOME BASIC FEATURES 

Land tenure system is as old as recorded history. " The mal1l1er of its first appearance and its 

precise early origins ... can only be the subject of speCUlation based on the most fragmentary 

of information [Byres, 1983: p-7]. 

Whatever its precise origins in time, land tenure system was fanned in a variety of places. It 

" ... has spread ... survived continuously often for a millelmium or more, ... dimini shed 
in others ... and finally disappeared else where, driven out in some areas by the 
relentless advances of capitalism and spread of capitali stic relations in the country 
side or exaceberated by land refonn and collectivisation in socialist countries" 
[Byres, 1983 : p-Il &12]. 
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Land tenure system has been prevailing in Eth iopi a for many years with different forms in the 

various regimes" During the emperor's era not only land ownership was too much skewed 

but also tenure system was existing in various forms over the different parts of the country 

with legal covers favouring landlords. 

In the nOl1hern part, peasant ownership of land was claimed through the community -based 

REST system and the associated land tenure an·angement was not as vivid as the south . The 

REST system provided individuals lifetime use-right over their share that could be acquired 

from the 'communal' land. In thi s system, only those individuals who had descent kinship ties 

to the original founder of the community were entitled to gain a share. Periodic redistribution 

was made to fu l ti I the demands of new claimants arose from the system [Dessalegn, 1994]. 

In the south, land ownership was highl y concentrated in the hands of few land lords who let a 

large p0I1ion of thei r land being farmed by tenants with an obligation of paying a larger share 

of their output (up to 75% in some areas) for the fonner. In some parts of the south , the 

development of mechanised farming during the late 1960s even led to the evictions of many 

hand-to-mouth tenants from their rented holdings [World Barue, 1977]. 

Dejene and Teferri (1995) noted that the Orthodox Church was also a big landowner 

controlling the ri ght of using a large share of the land in many parts of the country. The 

church provided the land under its disposal (which was known as SEMON land) for 

clergymen as a privi lege for serv ing the church and allowed to charging certain peasants a 

tribute from which government would not co llect taxes. This could be taken as one fornl of 

tenancy relationship. 

There was also land under privates. This land was either expropriated from peasants and local 

chiefta ins or unoccupied land given to loyal servants of the mling class [Daniel et ai, 1997]. 

The views of many scholars towards the tenure system in Ethiopia during the Imperial era 

were negative. Som~ argued that "Ethiopia is one of those rare countries so richly endowed 

6 For further discussion of tenure system in Ethiopia refer authors like OessaJegn ( 1984), Dejene and Teferri 
(1995), Mesfin (199 1). 
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by nature that the agrarian structure, feudal in every sense of the tenn, does appear to be the 

only constraint on development" [Warriner, 1973]. 

The prevailed tenure system, particularly in the southern part of the country, was blamed for 

kill ing development initiatives. In these areas," ... landlords did not take an interest in the 

development of their lands, did not share in investing in new inputs and because of the 

skewed distribution of income resulting from the tenure patterns, it was felt that growth was 

slowed" [Ellis, 1980: pp. 526&527]. 

Ellis (1980) fUl1her argued that the tenure system was retarding growth as it stifled incentives 

to irUlovate, evicted peasants and intensified urban migration, aggravated income inequality 

and there by enhanced the demand for imported items while capacity under utili sation of 

domestic industries might prevail due to lack of demand. 

On the basis of land tenure failures, land reform proclamation of 1975 which was carried out 

with the intention of abolishing without compensation all private ownership and let all land 

to be " the collective property of the Ethiopian people", prohibited tenure system all over the 

country [Ethiopian Government, 1975]. 

In Ethiopia land is a means where by the actual existence of the majority of the people, the 

peasants and the hope of their chi ldren rely heavi ly. A po licy shift on land ownership is 

likely to affect all aspects of peasant life: economic well being, land use decisions, social 

equity, and social relations [Ege, 1994: p-3]. 

The immediate effect of the land reform was reflected, among other things, in equity: III 

terms of both land and income distribution. A study undertaken in Wayu of North Shewa, for 

instance, indicated that the proportion of households owing less than 7 timad (I timad=0.22 

hectares) increased from 42 percent during the pre-refonn period to 91 percent after the 

refonn. Indeed, 7 percent of the households were landless during the pre-refonn period. But 

all of them got access to land as a result of the refonn [Teferi, 1994 and Dej ene and TefelTi, 

1995]. 

28 



A simi lar study conducted in Arsi administrative region has revealed that the average 

incomes of sampled households increased by 91 percent during the post-reform period 

compared to the pre-reform times. This might be attributed to the abo lition of tenancy rents 

[Dejene and Teferri, 1995). 

The Mixed Economy Policy of the Military Goverrunent in March 1990 strengthened the" 

ownership" ri ghts of peasants by providing provision for either renting or transferring their 

land to children. But the policy still prevented se lling and mortgaging land [Ege, 1994). 

The basic modality for creating an equitable land ownership since 1975 land reform is 

through redi stribution of land. But " experiences differ from one part of the country to 

ano ther w ith regard to land distribution after the Derg. Rare have been the cases where fu ll ­

scale redistribution has occurred; the common practice has been to try and accommodate new 

claims through small allotments or to freeze all new allocations" [Dessalegn, 1994: p-3). 

Thus, given the ex isting technology and the structure of the over a ll economy, the problem of 

abso lute or relative shortage of land is and would continue to be a cruc ial problem. 

Nowadays, landless and land deficit popUlation coexist with small holders all of whom might 

not be endowed with the required amount of other inputs li ke draft oxen and faml labour. 

A study conducted by Ege (1994) on 13 Peasant Associations of Mafud district in Amhara 

region as of 1992/93 indicated that 20 % of the households were tenants while 4 % were 

landless (who did not even rent-in land) and involved in other ways of living. A similar study 

on Ayne PA of the same district indicated that from age group of 20 and more, 27 % and 78 

% male and female peasants respectively were landless. The problem wo uld be fUliher 

intensi fied when the popUlation below 20, who constituted 58 % of the popUlation in the area 

as of the study, come to age and demand their share of land or want to enter into tenancy 

market in the years that fo llow [Ege, 1990: p.232). Thus, land owner-tenant relationship in 

various alTangements has been becoming not onl y a common phenomenon but wi ll also grow 

with an increase in the agrarian population. 
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Specific socio-economic groups have less access to land compared to others. The study 

conducted in 1994 on different parts of Ethiopia for example ind icated that recently married 

youngsters, non-married women, households lacking the necessary inputs, and peasants 

fai ling to pay government taxes are disadvantaged in terms of access to land. Furthermore, 

individuals who have settled in the communities after land has been distributed, ex-soldiers, 

peasants who had taken refuge in the nearby countries, returnees from resettl ement, and 

persons disp laced by the civi l war are less favoured in terms of access to farming plots 

[Dessalegn, 1994 and Teferi, 1994]. From this stock of land less or land scarce farnlers , those 

who have relatively adequate complimentary inputs demand to enter into tenancy market. 

On the other hand, there are peculiar features that force farmers to be tenancy landowners. 

Most often, female-headed households, households with no oxen, households whose male 

labour is declining or completely absent (including widows, disabled people, or orphaned 

children) and households who have no adequate complimentary inputs to use all of their 

holdings usually lease their land [Ege, 1994: PP.17 & 18]. 

A study on six peasant associations of North Shewa in Oromia regional states demonstrated 

the feature of land use as: 

" ... less than 50% of the households ... in the study area farnl the only land legally 
bestowed on them; more than one in five farnlers who already have land ... access 
other farnlers' land to prevail over their land constraints. On the supply side ... 15% 
of the households in the study PAs (Peasant Associations) ... rely on sharing their land 
resource to overcome other production constraints. Over 10% of the households ... 
were found to be landless ... i.e., without accesses to shared or cash rented land. 
Sharecropping was found to be the most signi fi cant way for indi rect access to land by 
the landless ... " [Yohannes, 1994: p-IO]. 

Various fonns of rental contracts ex ist among the owners of the land not only over the 

different parts of the country but also in a given locality. These rental agreements could either 

be expressed in fixed rent, sharecropped, or in other forms. 

Ege's study on 13 PAs of Mafud district in Amhara region showed that in the high lands 

which constitutes 10 PAs, the tenancy land is described as Ma ·· gazo. In this system, the rent 

varies from 1/4 to 2/5 of the harvest. The agreements commonly witnessed in thi s category 
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are Erbo and Siso where by owner farmers are entitled to get 114 or 1/3 respectively. In some 

cases, the share may be as high as 1/2. In the low lands, the tenancy land is described as Ye­

gamis or Ya-gamash. This is to specify the amount of share which is 112. In the low lands, the 

common share is 112: 112. But, there are cases where tenants may be required to pay 1/3 or 

other rates. According to Ege, Even though peasants claim that there are differences between 

Magazo and Ya-gamash, there is no clear variation except the rate [Ege, 1994: p-6]. 

On the other hand , a study on Wayu and Anget Mewgiya PA of Northem Shewa showed that 

in all forn1s of Magazo, both the land owners and the tenants are expected to contribute seed 

proportional to their respective output shares. If one of them failed , the person who let the 

seed wou ld be entitl ed to take the amount from the produce before distribution [Teferi, 1994: 

p-14]. 

In many of the stud ies, the prevailing rental system is sharecropping. The role of 

sharecropping varies over the different parts of the country. Bereket and Croppenstedt (1995) 

found out that no household was reported to share crop any land in Indibir Hayagasha of 

Gurage zone. In other places, the percentages of households renting-in land in sharecropping 

ranges from 3.1% in Adele Keke of the East Hararge zone to 41.7 % in Yetmen of the East 

Gojjam zone. The percentage of sampled households who rent-out land is as small as 0.8 % 

in Adado of Sidama zone and as large as 3 1.1 % in Yetmen [Bereket and Croppenstedt, p-

342, 1995]. 

The current tenancy system of the country is not simi lar to the kind of rich landlord-poor 

tenant relationship that is prevailing in many countries of the world or the one which was 

existing during the emperor's regime particularly in the southern part of the country. The 

factor that leads the owners of the land to tenancy markets is not' excess ho lding' as was the 

earlier times. 

Ege noted that 

The relationship between the landowner and land user is asymmetrical, but in the 
opposi te way of what is normally associated with tenancy situations. When we talk of 
tenancy, we norn1all y envisage large landowners, or at least well -to-do peasants 
sucking the labour of others through onerous tenancy arrangements, ... although the 
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tenancy arrangements current ly in question are not necessarily onerous, ... the tenants 
are generally much better off than the owners, and not so much below those who only 
cultivate their own land [Ege, 1994: p-1 2]. 

Whi le landlords of some other countries are endowed with large size of land and opt for 

exploiting the services of many tenant farmers 'under their rule', tenancy landowners in 

Ethiopi a involve themselves to this arrangement usually due to fai lures of employing other 

indispensable inputs in terms of adequate magnitude. 

On the other extreme, the Cheung's assumption that states the co-existence of un limi ted 

supply of sharecroppers and a monopoly landowner does not seem a realistic assumption in 

the context of Ethiopia. In Ethiopia, there are many landless peasants. On the other hand , the 

state as the landowner provides farming plots to farmers and periodic redistribution is also 

made. Thus, in this country, it is neither possible to assume monopoly of land nor an easy 

access to it. 

Possibly one can hypothesise, therefore, that share cropping is neither as ineffic ient as the 

Marshallian model nor as efficient as the Cheung hypothesis has asserted. Both parti es have a 

room to influence contract enforcement. This is the view of Bardhan and Srinivasan (1971). 

As it was mentioned before, these two scholars assume in their General equilibrium model 

that marginal productivity of land could go down to zero values. While the overall 

description of the theory seems to be relevant to the Ethiopian context, 'the zero margi nal 

product of land ' proposition is not reali stic given sever scarcity of land in the country. 

On the basis of the Ethiopian specific conditions, two contradictory views may arise. Some 

argue that tenancy system promotes effic iency by allowing we ll -to-do fa nners to app ly their 

resources on the land that cou ld otherwise be under uti li sed. 

On the other hand, some have a view that as a result of population explosion and stagnant 

economic transformation, periodic land redi stribution makes tenants more insecure on the use 

ofland. This might reduce incentives to improve land use conditions and enhance efficiency. 
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There might also be different views on the impact of rental share magnitudes. As population 

increase potential tenants may involve themselves into scarce land-lease market with a 

possible effect of pushing the margins of rental share up. Given this condition, some may 

argue that competition among tenants may increase productivity of farmers regardless of the 

level of rental share. Others think that extending the proportion of the fruits of labour that 

goes to the landowner might discourage sharecroppers to spend more effort on the rented­

land. 

Theoretically, whether tenure arrangement is efficient or not lies on the degree to which the 

tenant can decide on the use of the land, how input costs and produces are di stributed and to 

what extent the tenant is secured. In reality, however, how tenant fanners perfoml is an issue 

that needs to be empirically addressed. 

2.3. EMPIRICAL EVIDENCE 

Of the accumulated literature, some studies are reviewed here to shade light about the sali ent 

features of the empirical findings. 

Using evidence from Northeast India, Purnea district, Bell (1977) tested Marshallian and 

Cheung's hypotheses using simple linear regression models and other statistical techniques 

for his analysis. 

The mIcro evidence, which took into account landowners, sharecroppers and fi xed-rent 

arrangements seem to stand against Cheung at least in the Indian case. The majority of the 

households were found to be governed by the hypotheses of the Marshallian model. Thus, in 

case of Pumea District, share cropping was found to be economically ineffic ient compared to 

the alternati ves . 

Jabbar (1977) conducted a study on one hundred fanners from three districts of Bangladesh 

using simple descriptive statistics and found that different tenure classes achieved di fferent 

levels of efficiency but owner-operators were the most efficient. Accord ing to him, relati ve 
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inefficiency of the tenure classes implied that the then pattern of resource ownership and 

property relation were improper for attaining higher level of efficiency. 

Using partial productivity measures, a study on Indi an agriculture indicated that owners were 

more productive than tenants for large farn1s, but no significant difference was observed 

between small farmers of the two groups [Junakar, 1976: pp. 42-60]. The study did not 

account for the quality of land in the production function and therefore there might be a 

possibility that the leased lands were poorer in quality compared to the owner-operated 

counter parts. 

In contrast, after reviewing different empirical works on the issue, Lipton ( 1985) concluded 

that owner-occupiers within a village are neither much more nor much less efficient than 

sharecroppers. Huang (1975) also noted that yields of tenants were at least as good as owner 

operators in a number of countries as it was found by himself in Malaysia, Ras and Malone 

(1965) in India, Ruttan (1966) in Philippines, Bray (1963) in US, Cheung (1968) in China 

and Hendry ( 1960) in Vietnam. 

The relative efficiency of two-forms of production relations was investigated in the Sudanese 

irrigated cotton farms: the Joint Account (JA) System and Land-Water-Charge System, 

where the former was basically a sharecropping arrangement and the latter was a fixed 

contract. Using Seemingly Unrelated regression methods, a profit function was estimated. 

According to the study, the two groups were found to be technically, allocativelly and hence 

economically equally efficient. Thus, the two groups of farmers operated on the same profit 

function. From his finding the author implied that experiences on Sudanese cotton farms lent 

no support of the Marshallian theory [Seleem, 1988: pp. 975-984]. 

A study using data from t1u·ee different areas in Bangladesh indicated that partial productivity 

measures (other than labour input) were higher for tenants than owner operators. Relatively 

higher number of labourers working on tenant farms explained this result [Hossain, 1977: pp. 

285 -348]. With different resource endowments and fam1 teclU1ologies, comparing partial 

productivity indices would likely provide misleading results. 
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Majid (1 994) conducted a study on the Punjab and Sind provinces in Pakistan to examine the 

rational of share cropping by allowing fo r risk sharing, effective superv ision of labou r, and 

reserve stock of family (non-tradable) labour in peak period of labour supply constraints. 

The ev idence suggested that "while the institution is likely to obtain in environments that are 

not highl y ri sky, ... labour market constraints of supervi sion and peak period supply are 

plausible rationales for sharecropping" [Majid, 1994: p-72 1]. The implication of their finding 

is that the need for sharecropping is not fo r its role in poss ible risk sharing activities. Rather 

as Cheung and others argued, it increases efficiency by enabling adequate suppl y and 

effective management of labour inputs. 

A study in Malaysia, on data from the 1960 Agri cultural Census of the country indicated that 

tenants and owner-tenants (those who own and rent land) have signi ficantly higher yields 

than owner cultivators do. Neither the type of contract and farm size vari ations nor the 

di fferences in soil conditions explained the di fferences in yields between tenant and owner 

culti vators. Wllile 36 % of the owner cultivators used fertili ser, the percentage values of 

tenants and owner-tenants were 57% and 69% respecti vely. Within tenants, sharecroppers 

were found to be more productive than the fixed-rental contracts [Huang 1975: pp-71 1-713) . 

According to the Marshallian competitive model, the level of efficiency of share cropping is a 

decreasing fun ction of the rental share. Us ing qui te a different model, a bargaining theoretic 

approach, Bell and Zusman (1 976) examined whether rental share is set at a point where both 

invo lved par1ies are in a Nash equilibrium' . The evidence mainly originated from Northeast 

India, Bihar indicated that rental share determination does not necessarily go in line with 

Nash's equilibrium. Thus, sharecropping arrangement does not entail equilibrium level of 

operation and it is in a state of motion. 

Studies that deal with the economic impact of tenancy in Ethiopia are very few in numbers. 

The study by Bereket and Croppenstedt (1 995) provided an indication that landowners and 

sharecroppers operate in the market for tenancies to adjust land holdings to facto r 
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endowments such as family size and the number of oxen owned. Thus, " ... if off - fann 

employment opportunities are limited, share cropping helps increase efficiency". 

Thus, those who argue that tenancy system is inefficient do not thorough ly examine the 

opportunity cost o f the system given the existing land ownership structure. Given the land 

tenure system, tenancy provides an opportunity of eaming income for the land less, most of 

whom are young, and it also helps the land owners to maximise their benefits that would not 

otherwise. 

The study by Bereket and Croppenstedt (1995), however, has its own weaknesses. It did not 

use any econometric model that wo uld measure the degree of effi ciency of farmers and the 

possible efficiency differential amongst them. Rather it tri ed to imply from simple average 

measures that sharecropping is an efficient system through its role of employing resources. 

Gavian and Ehui (1996) tri ed to test the relative efficiency of three di fferent informal and 

"less" secure land contracts (fixed rent, sharecropping and borrowed) on the basis of data 

co llected from 477 plots in Arsi Zonc. According to their finding, although farmers of the 

informally-contracted lands app lied inputs more intensively, lands were found to be 

cultivated 7% to 16% less efficiently compared to own-operated farmers. From this resu lt 

they concluded that the widespread insecurity of rural land in Ethiopia suggests the need for 

more stable, enforceable leases to all rural farm land. 

In their study the methodology used was total factor productivity (TFP). This measure could 

not enabl e them to compare the observed level of output of each group of farmers against the 

, best practice' or the maximum possible outputs. 

There are also some other empirical evidences on agricultural efficiency in Ethiopia. Abay 

(1997) tried to assess the impact of education on allocative and technical efficiency of 

Ethiopian small holder farmers based on the Ethiopian Rural Household Survey conducted by 

the department of tpe Addis Ababa Uni vers ity. Using a profit function approach, he found 

7 Nash equilibrium is a point of agreement reached between bargaining parties through plausible bargaining processes . The agreement 
payoffs to the parties depend on their "disagreement payoffs" and the feasible set of all payoffs [8eH and Zusrnan, 1976J. This point of 
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that the mean level of profit ineffici ency observed in the sampled farmers was 46 %. He 

further noticed that educated fanners were relatively and absolutely more efficient than 

illiterate farmers. 

Assefa (1995) conducted a study to determine the degree of technical inefficiencies of 

smallholder famlers and explain which factors could contribute for such variations among 

falmers in Ada and Baso and Worana Woredas. By applying a three-stage procedure on 

Cobb-Douglas production function, he concluded that there exists a room for increasing 

agricultural production through improving input-use efficiency. And, he identified secondary 

school education, oxen, time of fertiliser delivery, and extension contact as the most 

important factors influencing technica l effi ciency in Ada Sub distri ct. 

Alemayehu (1989) conducted a study on two peasant associations of Ada and Holeta 

Woredas to measure technical and allocative efficiencies of farmers. On the basis of a Cobb­

Douglas production function specification, he estimated technical and allocat ive efficiency of 

fanners . From the results of his work, he concluded that while in the use of land all fanners 

are allocativelly inefficient, in labour use low-income farmers are more allocativelly efficient. 

Croppenstedt and Mulat (1997) based on the Rural Household Survey of Economics 

Department, Addis Ababa University conducted technical efficiency of private cereal 

producing fanners. Using a fixed-random coefficient regression model, they found that land 

size is a major constraint in increasing production. Small changes in cu ltivated land and its 

quality bring about high increments to output. Human capital expressed in terms of literacy 

and experience were found to positively affect productivity. High degree of farm-specific 

inefficiency was observed. Indeed, sharecropping was found to be correlated positively with 

teclmical efficiency and more efficient inputs use except on labour. 

Abrar (1996) used a stochastic frontier production function to examine technical efficiency of 

fertili sed farms in three di stricts: Turufe Kechema, Sirbana Godeti and Kedida Gamela. Hi s 

findings indicated that among fertilised farms there was a wide difference in terms of 

technica l effic iency. Thi s variation was observed not only between vill ages but also among 

agreement is considered to be sustainable as one would not go further 10 get unfair benefit at the expense of the other. 
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fa l1l1 erS of a village. The study did not try to address factors contributi ng for such efficiency 

differentials. 

Us ing a stochastic fronti er Cobb-Douglas production funct ion, Wendwosen (1998) conducted 

a study on the detel1l1inants of food production in Ethiopia. He found that the mean technical 

effici ency of the households covered in the study was 0.45 and traditional inputs such as land, 

oxen and family labour are maj or determinants of food production. The study also indicated 

that food aid and production are negatively correlated. 
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3. SPECIFICATION OF MODELS AND DEFINITION OF 

VARIABLES 

3.1. EFFICIENCY MEASURES 

3.1.1. Some Approaches of Efficiency Measurement 

Efficiency is the degree of achieving the intended result in relation to ti me, money and effort 

exerted. In our contex t, efficiency can be defined as the capacity of producing maximum 

output with minimum use of inputs. In general terms, efficiency is a comparati ve result of the 

outcome to the efforts of the household. Literature provides us three maj or models to 

examine farmer's efficiency. 

A. Partial-Productivity Measures 

Pal1ial productivity of input A is expressed in terms of the ratio of output flows to the flows 

of that particular factor of production. The basic assumptions behind estimating partial 

productivity measures include inputs are homogeneous, all farmers face similar output and 

input prices in the market, and factor proportions are invariant over fanns. 

Leaving aside the unrealistic nature of the assumptions used, these measures have two other 

major weaknesses. Firstly, comparing productivity of a single factor input without allowing 

for differences in technologies and other input combinations may give misleading results. 

For instance, in farms where the use of modem farm inputs is apparent, labour productivity is 

higher compared to the altemative. Secondly, these measures do not enable specification of 

the optimum level of production. On the basis of optimal combination of resources, a certain 

farmer may perform on utmost efficiency. This may not necessarily lead to having the highest 

pal1ial productivity measures in terms of all factors of production. 
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In connection to this Silver argued that 

" ... changes in each partial measures may have their origin in changes in other 
inputs. . .. A given number of employees may produce more, but waste relatively 
increases and raw material productivity falls. Partial measures do not help us to 
discern whether the aggregate impact of such changes are in any sense favourab le and 
if so by how much" [Silver, 1984: p-14]. 

B. Production FUllctions 

Production function is defined as the set of relationships that give the maxImum level of 

output, wh ich could be produced, with a given set of inputs. There are different production 

function models and estimating procedures. The validity of results and their consistency with 

the underlying definition is largely affected both by the kind of model and estimation 

procedures. 

Regardless of their specification, conventional production function models have been used to 

measure farmers ' efficiency in tenns of average and marginal productivity and/ or total fac tor 

productivity. While the first two are partial indices, the latter measures the productivity of all 

inputs weighted and combined. The sum of all elasticity of factor inputs measures the degree 

of returns to scale. 

Theoretically, the assumptions behind estimating the average production functions are 

farnlers produce identical outputs usi ng identical inputs, face the same input and output 

prices, and all attempt to maximise profits given the same production functions [Kalirajan, 

1981: p-308]. In practice, farnlers may produce the same output but with different resource 

endowments and technologies . They face different fixed factors of production, including 

land, technical knowledge, and socio-economic environment. Unless controlled, the 

di fferences in prices of inputs and outputs and fixed-input endowments may affect the leve ls 

of efficiency among fanners. 

Even though, production functions are assumed to show the maximum level of output that 

could be produced _with a given set of inputs, the methodology widely applied to estimate 

conventional production fl.lnctions has been the ordinary- least squares. By its very nature, 
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OLS provides an average relationship between the dependent and the independent variables. 

Thus, it fails to show the extent to which a farm operates vis-a-vis the maximum level of 

output. 

Production functions are also estimated through linear programming methods. These methods 

may help to establish maximum and optimal relationship between inputs and outputs, but 

they do not rely on econometric tools. Thus, neither in their specifications nor in estimations, 

production functions estimated through linear programming allow the influences of external 

forces. They lack error terms and assume that there is an exact relationship between visible 

efforts and outcomes of farmers. 

The frontier production functions have been developed to correct the weaknesses of the 

above methods. These functions are preferable methods of examining efficiency of farmers. 

They do not only take into account the influences of external factors but also provide the 

chance to compare the observed output with the maximum possible level of output 

employing a given technology. 

C. Profit FU/lctio/ls 

Based on the assumption that fa1111erS maximise their profits, profit functions are derived 

from production and respective cost functions. In a competitive environment behaviour of 

farmers is better explained through profit functions. These functions allow for differences in 

price levels for homogeneous factors of production and yields, and differences in fixed 

factors of production. As they incorporate pre-detennined variab les, and prices as explaining 

variabl es, they are likely to be free from simultaneous equation bias. These functions allow 

"for inter-fann differences in equating the marginal value product of variable inputs wi th 

their prices .... Economic efficiency, incorporating its two components of technical and price 

efficiency, thus be adequately explained by the profit function approach" [Kalirajan, 1981: 

pp. 308-309]. 

Derived from the profit maximisation behaviour of peasants, the economiC efficiency 

measures are" defined in the context of perfect competition (where inefficient firms are 
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thrown out of business or become competitive by improving efficiency) .... [Abduelhamid, 

1992: p-58]. Perfect competi tion in turn presupposes perfect input and output markets, fi'ee 

mobility of resources and perfect knowledge for all parties involved in production and 

marketing. 

On the basis of the above assumptions, the major component of the profit function model, 

allocative efficiency criterion has been applied in different studies to test whether peasants 

maximise profit or not. The conclusions reached on the different studies were not only 

different but also contradictory in nature. Two basic criticisms have been forwarded against 

these kinds of studies: they wrongly assumed perfectly competiti ve environment under which 

peasants operated and they used misspeci fi ed models' 

Even though profit functions are theoretically appealing and analytically fascinating, it is not 

found worthwhi Ie to apply them in this study due to two basic constraints. 

First, the underlying assumptions behind estimating profit functions are not very much 

relevant to the prevailing socio-economic environment of Ethiopian peasant agriculture. 

Accord ing to E lli s (1987) 

Peasants are farm households, with access to a piece of land and utilising mainly 
househo ld labour in farm production. They are located in a larger dominant economic 
and political system that could affect their production behaviour, but fundamentally 
they are characterised by partial engagement in markets, which tend to function with a 
high degree of imperfection. 

Operating under the umbrella of the above definition, Ethiopian peasant agriculture is 

predominant ly subsistence in nature where the bulk of labour input and output thereof is from 

and to the famil y members of the respective households. Given such work ing environment, it 

seems unreasonable to consider Ethiopian farnlers as profit max imi sers. Even if one may 

consider Ethiopian peasants as profit maximizers, the nature of the data under consideration 

does not provide a room for estimating a profit fu nction. The data set only provides two 

variab le input factors: fertili ser and hired labour. The shares of tenant households who use 

hired labour in ploughing, wced ing and harvesting are 5%, 10% and 34% respecti vely. Thi s 

8 For further discussion on misspeci fied models, see Section 3.1.2 of th is paper. 
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provides us a very small sample to estimate input demand function s with associated profit 

functions. 

Indeed, the cost per kilogram of fertili ser purchased was more or less fixed across sites as the 

period of the survey. Though it seemed to show some variations across sample peasant 

assoc iat ions, it was largely attributed to transportation costs. Thus, it is difficult and 

mis leading to consider such minor variations as price changes due to market conditions. 

There are also problems in wage variable detennination. Wages of rural labour are paid in 

different fonns. In some cases, sufficient infOlmation may not be provided. In other cases 

aggregating di fferent kinds of payments would be difficu lt and misleading. 

The restricted profits need to be nonnalised through output price(s) . Abay (1995) did not 

nonnalise the restricted profits when he estimated the profit function to test the relative 

effi c ienc ies of literate and illiterate fa rmers due to mUlti -prices resulted from mul ti-crops. 

The need for normali sation presupposes that profit functions should be estimated for one 

homogeneous crop. Such kind of homogeneity is not the feature of the data under 

consideration. 

Based on the works of Schultz (1964), Leibenstein (1 966), Azar (1991) and Assefa (1995), 

Abay noted with regard to this that estimation of allocative efficiency is not recommended. 

This is on the grounds that not only its share from the total economic efficiency is small but 

also it is inapplicable in cross-sectional studies where the input and output price variations 

across fanns are insignificant [Abay, 1995). 

Secondly, alike peasants of other develop ing countries, Ethiopian fanners produce under high 

level of ri sk and uncertainty. They suffer from natural di sasters (like variable weather 

conditions, pests, diseases and simi lar other natural constraints) , di storted marketing 

environment (for instance government intervention both on prices and access to resources e.g. 

land tenure), and social unrest (i n temlS of protracted civil war). Unsustainable agricultural 

growth, low per capita production and frequent occurrence of famine could be taken as the 

results of the above factors. Operating under such ri sky environment, Ethiopian peasants 
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would likely to be geared towards considering risk aversion mechanisms in their decision 

making process [Ellis, 1987, Abdulhamid, 1992, and Mesfin, 1991]' However, this 

conclusion should not be interpreted by no means as Ethiopian peasants give no room for the 

influences of market signals. 

3.1.2. The Schultz Hypothesis 

There is a hypothesis that states" There are comparatively few significant inefficiencies in 

the allocation of the factors of production in the traditional agriculture" [Schultz, 1964: p-37). 

According to him "farmers are efficient but poor", because they" continue year after year to 

cultivate the same type of land, sow the same crops, use the same techniques of production 

and bring the same skills to bear in agriculture production" [Schultz, 1964: p-37]. 

As a basis for his hypothesis, Schultz assumed that " ... no productive factor remains 

unemployed. Each parcel of land is used that can make a net contribution to production, ... 

Also, each labourer who wishes and who is capable of doing some usefu l work is employed" 

[Schultz, 1964: p-38) . 

Such generalisation is not valid in so far as all complementalY inputs are not available in 

every household and differences in quality of factors of production including labour can 

easily be observed among farmers. On the basis of 'full employment assumption' whi le 

Schultz tried to justify his hypothesis through empirical results on different places, many 

recent works are found to stand against it. 

According to Shapiro (1983) many researchers confirmed the Schultz hypothesis but most of 

the studies were done on the basis of the conventional Cobb-Douglas production functions. 

By the velY nature of average production functions, the calculation of marginal revenue 

products are influenced by the coefficients of input variables, which are taken to be constant 

over the different farmers. Homogeneity assumption of factor endowments of the different 

households and averaging out their relative impacts ignores the different levels of technical 

competence among farmers [Abdulhamid 1992, Ellis 1987 and Shapiro 1983). Empirical 

suppOl1 for the "efficient but poor" hypothesis was, therefore, lent based on a wrong-
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specification of production functions which assume that all farmers operate on the same 

boundary. Thus, frontier functions, which allow inherent differences among farmers with 

Iondrow et al. (1982) , procedure wou ld provide the relative degrees of ineffici ency 

di fferentials. 

3.1.3. Frontier Functions 

Compatible to the definition of production function, fron tier production functions better 

enable to set a maximum limit of output to the set of possible input combinations. Thus, 

frontier functions" ... sets max imum effi ciency in accord with the best practi ces found in the 

sample" [Shapiro, p-187, 1983 ]. Given this, technically inefficient farm produces the same 

level of outputs with more of at least one input, or uses the same level of inputs to produce 

less of the output compared to its efficient counterpart. 

Efficiency has two major components: allocative efficiency and technical efficiency. 

I}. Techllical Efficiency: " The technical inefficiency of a given firm (farm) is defined to be 

the factor by which the level of production for the firm (farm) is less than its frontier output" 

[Baltese, p-189, 1992]. In other words, technical inefficiency implies excessive use of inputs 

to produce a given level of output. Such operation in tum has cost implications; higher cost 

for a given output. Thus, technica l cffi ciency indiccs could be taken as measures fo r the 

ability of producers to obtain the greatest poss ible output from a given set of inputs. 

II}. Allocative Efficiellcy: Allocative inefficiency involves the comparison of the value of 

marginal products of inputs with their respective factor prices. It is sometimes termed as price 

ineffi ciency. The farm is said to be allocativelly inefficient if the ratios of the marginal 

products of inputs are not equivalent to the ratios of their respective factor costs. The degree 

of allocative efficiency measures the abili ty of the farmer to maximise his profits given the 

marginal revenue product of factor inputs and the respective factor inputs and the associated 

marginal costs. 
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Assuming that a farm uses variable input L and fixed input H to produce Y, a set of poss ible 

efficient relation between these two inputs and the resulting output given the current state of 

technology could be described by an implicit production func tion of the form: 

F(Y,L,R) ... ( I). 

Let p be output price and w is the price of the variable input, then restricted profit fllllction 

can be provided as the difference between the total revenue of the fanTI and its associated 

variable cost. 

Given production function , restricted profit is maximised as: 

Max D R = p' Y - w' L 

subject to F(Y, L, H) = 0 

... (2) 

The demand for variable inputs mainly depends on the price of outputs, their own price and 

the amount of fixed inputs under operation. Thus, we have an input demand function with 

associated cost function as: 

L = L(p, w,H) .... (3) 

c = C(p, w,H) .... (4). 

Substituting equation (3) into (4); the restricted profit function wou ld be rewritten as: 

D R = p'Y - w' L(p, w,H) .. (5) 

This specification demonstrates the relationship of production, cost and profit functions. 

F0rsud et a!. , (1980) indicated that the underlining assumption behind the specification of 

production, cost and profit functions are 

Y ~ F(L,H) 

c= {w' LI F (L ,H) <: Y,L <: OJ 

n R ~ max Y.L (p' Y - lV' LI F( L, H ) " Y, L " 0, y" OJ 
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Let yO be actual output levels, a farm is technically efficient if y O = F(Lo, H) ; and it is 

technically inefficient if y O -< F(Lo,H). Each farm operates within the boundary of 

Technical ineffi ciency implies y' = F(LO,H) -< F(L',H) where L' >- LO and C' >- CO The 

resulting effect of higher cost with given level of output or lower level of output with given 

level of cost is a profit below the optimal amount. 

Allocat ive efficiency requires the ratios of the marginal products of inputs to be equivalent to 

the ratios of their respective prices: 

... (9) 

Based on the above expressions, Shapiro(1 983) indicated that allocative efficiency is usua ll y 

considered and measured in terms of inputs combined in production, technical efficiency 

refers to the manner in which the inputs are used. 

In econometrics applications, we have two forms of frontier models employed: deterministic 

and stochastic. 

A. Deterministic Frontier Production Fultction 

Aigner and Chu (1968) were the first to specify a deterministic frontier using a Cobb­

Douglas production functional fonn. Afriate and Richmond (1974) further considered the 

model by setting certain assumptions about the di stributions of the error term and used 

programming methods [Battese, 1992). 

Let a Cobb-Douglas production function be given by 

Y = ADXi
ni e-" , whereu ~ 0 .... (10) 
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and its log linear equivalent is 

" 
logY = log A + La, 10gX,-u 

j ", ] 

.... (11) 

u constitutes farm specific factors, which make the farm operate below the maximum 

efficiency level of production. Thus, u IS taken as " an error in operation" that could 

otherwise be controlled by the farm er As it measures the degree of technical ineffici ency, 

this term implies that each observation li es on or below the frontier Thus, the value of u is 

always taken to be non-negative. 

If we express the actual production values as Y and the estimated frontier values as y* 

where 

y* = F(X, ;j3) .... (12) 

and 

Y = F(X,;j3) exp( - u,) ... (13). 

Then the magnitude of teclmical efficiency of a farm would be defined 1ll terms of the 

random vari ables as follows. 

Let technical efficiency of the i ," (farm) is denoted by TE, such that 

TE=~ , y* 

= F(X,;j3)exp(-u) / F(X,;j3) 

= exp( -u, )" 

[Battese, 1992: p-189J. 

... (14) 

A fam1er is technically efficient if and only if his actual output given his actual inputs is 

equal to the predicted output In other words, if the two levels of outputs are not equivalent, 

then the farmer is operating below the outer bound of the production function which connects 

the maximum possible output magnitudes. The extent to which the farmer deviates from the 

technically possible maximum level is measured by the ratio of observed output to the 

predicted one. 
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Detenninistic frontier functions suffer from one basic constraint. The model implicitly 

assumes that all fanners share similar teclmology, institutional setting and physical input 

endowments. In this approach, fanners are assumed to have common frontiers. Operation 

below the maximum profit and production or above the minimum cost level could only be 

attributed to farm-specific inefficiencies; and that is why it is tenned as detenninistic. 

But fanners differ in resource endowment; land size and quality, draught animals, wealth and 

in other inputs, as well as in the environment and weather conditions. Thus fanners may 

operate below the maximum efficiency level not only because of mismanagement and 

misallocation of resources under their disposal, but also due to factors which are entirely 

beyond their controL 

Even though, the basic concern on the fann level is not how a fanner minimises the effects of 

exogenous factors but how he could manage to avoid inefficiencies attributed to factors under 

his control, the effect of extemal events should also be separately examined. This entails a 

specification, which enables to sort out fann specific inefficiencies. Stochastic frontier 

production function comes as a solution for the drawbacks of the detenninistic approach. 

B. Stochastic Frolltier Productioll FUllctioll 

As the non-negative error tenn in the detenninistic approach stands only for a measure of 

efficiency gap, it fails to account for exogenous factors beyond the control of the fann and 

the effects of measurement error and misspecification of the modeL In stochastic frontier 

models, the error tern1 is decomposed in two parts: the (-u) tenn as it is defined in 

deterministic case and (v) which stands to capture " favourable" and "unfavourable" 

exogenous events that affect fanners efficiency. 

The stochastic frontier model with its two error tenns is to be specified as: 

Y _ ATIXai - li v 
- i e e ... (IS) 

or 

Y = F( X) exp( v -- u) 
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where V i are assumed to be independently and identically di stributed as N(O,a ; ) 

independent of U i 'So Given the stochastic term (v), the maximum production limit Y in 

stochastic front iers is bounded above by a stochastic quantity F(Xi;,B)exp(vi ). The non-

negative error term u, in exp( -u) measures the degree of technical inefficiency. U i 's is 

assumed to have non-negative truncations of the N(O,a,,') distribution. Thus, they can 

assume half-nom1al, exponential or gamma distribution [Battese, 1992 : p-190]. 

Depending on the values of v, the stochastic production limits exceeds, equals, or lags behind 

the detel111inistic production frontier. When favourab le external conditions ex ists (i.e. 

Vi >- 0), stochastic frontier exceeds the maximum limit of output set by the deterministi c 

frontier. The reverse is true when unfavourable external conditions exist (i .e. V i -< 0). 

Decomposition of the error telm in case of estimation is not as simple as specifying the 

stochastic fTontier model. Aigner, Lovell and Sclm1idt (1977) brought about a procedure 

called ALS where by they decomposed the en'or tenTI in two components: 

&=U+V ... (16) 

where v follows the usual normal distribution with constant vanance and zero mean: 

N(o,a;) and u follows the truncated nom1al, 

2 [-u'] F(u) = r;;- exp --, ' II ~ 0 
all ,,2n 20'11 

.... (17) 

[Fishe and Maddala, 1994: p-76] . 

FurthenTIore, "Assuming u and v to be independently distributed ... we get 

.... (IS) 

.... (19) 
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.... (20) 

and ¢(.) and <P(.) are density function and the distribution funct ion of the standard normal" 

[Fishe and Maddala, 1994: p-76]. Given a specified production function f(X;,fJ), the 

procedure indicated that ML method can be used to estimate all the parameters. Using a 

stochastic frontier production function specification of the form: 

y = f(X;,/3)e" -U .. .. (21) 

the technical efficiency measure for each faml is given in temlS of 

- II Y; e = .-------'-----c; 

[f(X;/3)e'" J 
.. (22). 

Assuming that (-u) has a half-normal distribution, Afriat(1972) provided the mean technical 

efficiency for the popUlation as 

.,.(23) 

where <PO is the standard normal distribution function [Fishe and Maddala, 1994: p-77]. 

From the standard errors of the two different en·or telms one can generate 

... (24) 

where A represents the relative influences of forces that are under the farmers contro l and 

events extemal to them. If A is high, the farmer is relatively technically inefficient. If he 

avoids his intemal prob lems, he is likely to improve his output with given resources. 

While the algebraic expressions of efficiency measures are as stated above, empirical 

literature has provided the following estimation procedures. Based on the works of Aigner, 

Lovell and Schmidt (1977) , Assefa (1995) indicated that parameters of the frontier and 

density functions of the two error terms are estimated through maximising the log-likelihood 

function, which could be given as 

, R·· 1 ~ [ ¢A] (7 2 ~ 2 InL(Y / /3,,.1,(7-) = N In - + N ln-+ L., In 1- F(-'-) --L.¢; 
1[ (7 (7 2 

... (25). 
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Since Vi are not observable, computing efficiency magnitudes for each farm using equation 

(22) is impossible. Given equation (21), Jondrow et al (1982) provided a method to estimate 

farm level technical efficiency. Provided that the two error terms behave normally as stated in 

equation 16, J ondrow et aI. , (1982) showed that fanTI specific efficiency indices can be 

calculated through 

.... (26) 

where ¢(.) and ct>(.) are standard nOlmal density and distribution functions evaluated at "iA 
(J" 

and A is estimated at A = (J"" respectively [Jondrow et aI., 1982). 
(J" " 

Using equation 26, after we replace ¢ , (J", A by their estimates, we can find the values of 

Ui and Vi. From these estimates, technical efficiency indices of individual farmers wou ld be 

computed as 

TEi = exp[ _E(Ui / ) lei 

while the average technical efficiency of the whole sample is given by 

• (J" ' / 
EV"' ) = 2exp( 12 )(l-ct>'«(J"")) 

where ct>' is the standard normal distribution function [Assefa, 1995). 
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3.2. ESTIMATION AND TESTING PROCEDURES 

3.2.1. Model Selection 

Assuming that the underlying techno logy of smallho lder agriculture IS described by a 

stochastic frontier Cobb-Douglas production function of the forn1 , 

Y = ITAX. a, e" , , .... (29) 

where Y, is output, X, are factor- inputs, and Ii, is the error tenn. Taking logarisms of both 

sides of equation 29, we would have a linear Cobb-Douglas production function of the form: 

logQ = A + 2:a , logX, + Ii, .. (30). 

Cobb-Douglas production function has the following main properties'. 

• Elasticity of production for each factor X, is expressed in terms of the respective 

coefficient, i. e.; 

. . . (3 1) 

• The sum of elasticity coefficients indicates the degree of operation. In other words, 

retul11s of scale are characterised by the proportional change in output due to a joint 

proportionate change of all inputs in production: 

... (32). 

The returns to scale are increasing, constant or decreasing depending on the condition 

that 2:a, ~ 1, 2:a, = 1 or 2:a, -< 1 respectively. 

• Marginal physical productivity of each factor input in the C-D setting is expressed as: 

MPPx, = %, = a , %, = a,APPx, 
... (33) 

9 For furlh er discussion on the matter refer Elisabeth Sadoulet and Alian De. Janvry (1995). 
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where APPx, is average physical productivity of that paJ1icular input. This impli es that 

marginal productivity of factor inputs depend on elasticity of factor inputs and the 

resulting level of returns to scale. 

• The elasticity of substitution between factors of production is unity, i.e.: 

O'es = 

dln(x,{) 
/ Xl = 1 

II (MPPr,/ 
G n /MPPXj) 

... (34). Elasticity of Substitution 

Cobb-Douglas production function is criticised mainly in its two rigid propel1ies: constant 

elasticity or factor share parameter and unitary elasticity of substitution. In this respect, the 

specification is blamed of restricting the prevail ing production function farmers might 

involve in. 

Regardless of the shortcomings, Cobb-Douglas production function is widely employed in 

several economic works. Two main basic reasons are forwarded in this regard. Firstly, "Its 

simple functional form is computationally economical and yields statistically significant 

estimates of the coefficients without imposing excessive demands up on data accuracy" 

[Yotopoulos and Nugent, 1976:p-56). 

Secondly, it provides a basis for simple application of economic theory. Without involving 

into further manipulation, the estimated coefficients themselves indicate the degree of 

operation and the responsiveness of output with respect each factor inputs. Furthermore, if 

the purpose of the project is not mainly to provide the general structure of the underlying 

technology but to measure the degree of efficiency of fanners, the Cobb-Douglas production 

function could be an adequate specification [Taylor and Shonkwiler, 1986). On the basis the 

stated advantages, Cobb-Douglas production function is employed in this study. 
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3.2.2. Estimation Procedures: Production Function and Technical Efficiency 

Depending on the nature of the problem we are dealing with , the following procedures are 

followed in an attempt to estimate parameters and compare results. Farmers in the larger 

sample do not have significant technological difference in many respects except in the land 

owning and using arrangement. Assuming all farm ers in the larger sample operate on a 

similar set of technologies, we will estimate a stochastic production functi on through the 

Maximum Likelihood Maximum Iteration Method using Limdep7'° econometric software. 

The wou ld be estimated Cobb-Douglas production funct ion is used for calculating technical 

efficiency of farmers. This is in turn used to test the widely acknowledged hypothesis: 

peasants are poor but efficient and all peasants operating on a similar technological setting 

are equally efficient. 

The stochasti c Cobb-Douglas production function to be estimated is specified as: 

... (35) 

where Y= log of cereal output in kg per household, 

Xi = logarithn1 values of direct inputs like labour days, land in hectares, fertiliser in kg, 

oxen and bulls in numbers as well as some household spec ific attributes, 

II = the tec1mical efficiency parameter which is assumed to take non-pos itive values 

with a half normal probability di stribution. 

v = the usual stochastic disturbance term which is normally distributed with (O,C)' ; ). 

When we put the variables in logs and get 10g(X) , we add number ' I ' through out for those 

variab les, which may have zero values. Otherwise one may end up with some non-defined 

values for X and can not take a logarithm. In the cases of dummy variables, we do not find 

logarithm values. 

JO Limdep7 (1998) is Economeo'ics software wrinen by William H. Greene and M.J. Lowe made the Windows, 
interface. 
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Using the above specification, the test for efficiency differential among farmers is made on 

the hypothesis that all farmers operate on the utmost boundary of the production function so 

that no output gap could exist between the actual and what could otherwise be, i.e.; E(u) = o. 

Farm speci fic technical efficiency could be estimated through the Jondrow et a!., (1982) 

using equation (27). However, we have assumed that farm specific technical efficiency 

differential across each and every farm level operating under similar environment is not 

significant. Further more, as we largely deal with examining average technical efficiency 

differential of the different group of farmers, it is found to be appropriate to use . mean 

technical efficiency measures. As Battese and Coell i (1988) have argued, it wou ld be 

inappropriate to take a simple average of farn1 specific technical efficiency values. Instead, 

they estimate mean population efficiency measure particularly in case of 10garithn1 

specifications as: 

.... (36). 

3.2.3. Efficiency Comparison for Different Group of Farmers 

One way of comparing efficiency levels of different group of farmers is to test whether they 

operate on di fferent and independent production functions or not. With the assumption that 

owner-operators and tenants operate on different production functions, we will estimate a 

probit function for sample selection and use the predicted values for a two-stage switching 

regression model. If the probit model lacks strong predictive power or the two-stage model is 

not statistically significant on the basis of over all model tests, Chow test wou ld be made to 

conform that the two groups of fanners are not rea lly different in operation. If they are found 

operating on different set of production technologies, differences in efficiency would be 

examined through their respective marginal and average productivity and elasticity figures. 

Secondly, if owner-operators and tenants share similar production functions, descriptive 

statistics of technical efficiency levels would be applied for comparison purposes. Dummy 

variab les are used as an alternative mechanism for testing whether tenants (TT) or own-
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opera tors (WN) are assoc iated positi ve ly with product ion levels. Even though the two groups 

may share a common production funct ion, they may not necessarily use the different inputs 

with similar efficiency. To this end, a Wald test would be used to test whether or not tenant 

and own-operators are different in efficiency levels on specific key factors of production. 

Specifications of the comparative models are described as follows. 

A. Two Stage-Switchillg Regressioll Model 

Based on the theoretical framework of Bardhan and Srinivasan (1971), the model proposes 

that agricultural efficiency and application of variable inputs among farmers depend on the 

institutio nal arrangements under which they are operating. One could, therefore , hypo thes ise 

that own- land operators and tenants have two different production functions. The underlying 

assumptions behind the hypothesis is that both tenants and landowners can influence the 

contractual agreements set by the two parties or the demand for and the supply of land lease 

to determine the rental share. In other words, the land lease markets are assumed to be non­

monopolistic. Unlike the assumption of Bardhan and Srinivasan (1971), the marginal product 

ofland is non-zero in a situation where land scarcity is a crucial problem of many farmers. 

Agricultural efficiency depends largely on how farmers apply the desired level of inputs and 

efforts on the farms. But the rate of input application may be endogenously determined by 

factors caus ing farmers to be tenants. Thus, we need to use the two-stage regression models 

with the criterion function that enables endogenous switching so as to alleviate endogeneity 

problems. 

Given the two types of sample households, we have two linearly specified Cobb-Douglas 

production functions; II 

~i ;::; X ia l + cli Tenant Fam1s 

own-operated farms 

" The model is adopted from Khandker ( 1987). 
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where 1';i and Yli are the levels of out put of the i '" farm household, Xi is a vector of inputs, 

a, and a , are unknown coefficient vectors, and eli and e2i are error terms. 

We can also formulate a " criterion function" which would endogenously determine the 

behaviour of tenants as; 

Ii = Zir +ei .... (39) 

where Zi are exogenous variab les influencing farmers ' decisions to rent land; r is a vector of 

unknown coefficients and ei are associated error terms. The dummy variable Ii is such that 

Ii = 0; Ii ,.; 0 

Ii = l;1i >- 0 

Combining equations (37) and (38) with the criterion function (39), we could have a 

production funct ion, which wo uld take into account all variab les that, would affect cereal 

production as: 

Y, = X ia , +dIiX i +oi 

where Ii equals 1 for tenants and 0 for own- land operators. 

[[we take expected value of equation (40) by setting £(oi ) =0, the resulting values 

would be: 

£(Y, / Ii = 0) = Xia, 

£(Y, / Ii = 1) = Xi(a, +d) = Xia, 

... (40) 

... . (41) 

.... (42) 

As equation (37) and (38) are combined, 0i are going to be correlated with eli and oJi . 

Since 0i are correlated with eli and eli' we call it a switching regression model with 

endogenous switching [See Maddala, 1983 for further discussion]. 
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Assuming var("i) = 1 and "1i'"2i and "i have a trivariate normal distribution, with 

mean zero and a covariance matrix 

[

a-; 

E= 

... (43). 

Due to endogenei ty problems, error terms do not behave normally, so that Ordinary Least 

Squares can not be applied to estimate equations (37) and (38). Maximisation of the 

likelihood function would be made through two-stage method. The first procedure is to find 

the expected values of the two error terms in equation (37) and (38) , given the values of Ii . 

Thus we have, 

E ("li I Ii = I) = E(a-,Ji I Ii ~ 0) = 
¢(y' Zi) 

-a-
I , <D(y' Zi) 

where ¢ is the standard normal density function and <D is the distribution function of 

the standard nonnaL 

Similarly, 

!/J(r ' Z,) 
£ ( £" II,. = 0) = £( CY " J,. II,. :; 0) = CY" --'--"--'"--

- - 1- <l>(r' Z;l 

To simplify matters, let LI S define, 

.. . (44) 

... (45) 

w: _ ¢(y'Zi) 
Ii - <D(y ' Zi ) 

.... (46) 

and 

w _ ¢(y'Zi ) 
2i - 1- <D( y ' Zi ) 

then equation (3 7) and (38) can be rewritten as: 

for Ii = 1 .. (47) 

for Ii = 0 ... (48) 
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where 'Iii and 'I ,; with val ues 

qli = Eli + al e ~i 

q2i = E2i + a 2 e ~i 

... (49) 

To summarise the procedures, on the assumption that the trivariate normal distribution of the 

error teml and 0"11 = 1 and using observations on Ii' first we estimate r' through probit 

maximum likelihood estimation method, by substituting the values of y ', we estimate W' 1i 

and W' 2, for ~i and W,i respectively. These two figures are Mills' ratios. Final ly, equations 

(47) and (48) will be estimated by substituting the values of the respective Mills' ratios. These 

procedures are followed so as to purge the se lectivity effects arisen from entering in to the 

tenancy market [Maddala, 1983] . 

B. ChOlV Test 

Assuming that we have two independent production functions for owner-operators and 

tenants such that" 

i),u li -N(O,O"') 

,u2i - N(O, 0"') 

ii) ,uli and f.i " are distributed independently, 

... (50) 

we first estimate a single "pooled" regressIOn combining both own-operators (NI) and 

tenants (N2), and obtain residual sum of square (sl) with NI+N2-K degrees of freedom 

where K is the total number of estimated parameters. Then, run two individual regressions on 

the basis of the two sub sample farmers and collect the respective residual sum of squares (s2 

and s3) with degrees of freedom NI-K, and N2-K. Given all these information, we app ly F­

test as 

F= [s, -(s2+ sJ] I K (51) 

(S 2 +sJ) / (N, + N 2 - 2K) 

" For further discussion of the tes t please refer to Gujarati ( 1988). 
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with degrees of freedom (DF) =K, Nl+N2-2K. If the computed F-exceeds the critical F­

value, we reject the hypothes is that they are the sallle production function. 

C. Wald Test 

Assuming a zero covariance between coefficients in the owner-operator and tenant fann ers ' 

production functions, a Wald test is applied to test whether there is elasticity variation 

between the two production functions for each kind of key factors of production 13 

Under the null hypothesis of no difference, the Wald-test statistics is: 

W = (jJ~"" - jJ;"")' /[Var(jJ~"") + Var(jJ;"") - X!'l (52). 

3.3. DEFINITION OF VARIABLES 

The fo llowing are variables that would be considered in the above equations. 

3.3.1 Variables for the Estimation of Production Functions. 

I. Output (Q): Farmers usually harvest a variety of cereals. Any aggregation of different 

products, therefore, requires monetary measure. As an output variable, the quantiti es of 

tefJ, (mixed black and red te/f), barely, wheat, maize, sorghum and millet are aggregated 

in the following way. a) The values of each cereal outputs are calculated through their 

respective prices and the resulting values are added up. b) The share of the value of each 

cereal types out of the total value of production is derived. c) Each value share is 

mUltiplied by the price of each cereal type and the resulting figures are added to derive a 

weighted price. d) Finally, total value of the different cereal outputs is divided by the 

weighted pl;ces. The outcome of this process is assumed to represent ' real' output levels. 

2. Farm Labour (L) : We have three forms of labour inputs; fami ly labour, hired labour and 

exchange (like Debo) labour. Number of days worked Illay suffer from problems of 
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accuracy in reporting from the side of peasants. Even then, number of days worked by 

famil y, exchange and hired labour in a given period is the best alternative available to 

measure labour input. We know that labour is a heterogeneous group , since its producti ve 

capacity varies from individual to indiv idual. But no easy and appropriate mechanism 

ex ists to account such d ifferences. We have simply assumed homogeneity of farm labour. 

3. Lalld (H): Land is taken care of through physical measures: the number of hectares under 

cereal cultivation during the period. There is a possibility of identi fYing the number of 

hectares that tenants rented in. But, no clear evidence exists in the data set whether all the 

land is used only for cereals or not. Indeed, no information exists about the amount of 

cereals tenant fann ers harvest fi'om the rented-in plots. Thus, the land and output 

variables for tenants include both their own and from the rented-in lands. 

4. Oxell-Bulls (Ob) : Oxen and bulls have been used as draught animals and main vehicles 

for fanning in most parts of Ethiopia. Because there is no direct measure of oxen-bull s 

ploughi ng days, number of oxen-bull s under the disposal of the households is considered 

as a proxy for oxen-bulls input. 

5. Wealth of Households (M): Wealth of the household plays a part in the process of 

availing modern and traditional inputs. It may be used as co ll ateral for credit provision 

and gives some infonnation on the level of farmers long time effort to improve their li ves. 

Households may have different assets and animals. Aggregating all of them may not be 

feasible. Indeed, size of livestock may have two contradictory impacts on production: 

positive and direct relationship if some of the animals used as inputs or inverse relation if 

households devote much of their time in animal caring. Thus, the kind of material used 

for roofing of the houses is taken to represent wealth status of households. Dummy value 

of I is given if the roof is made of wood, galvanised iron, or stone, bricks or cement, and 

o otherwise. 

6. Fertiliser (F): The use of chemical Fertiliser is usually associated with increased output. 

The variable stands for all kinds of chemical fertili sers measured in terms of ki lograms. 

13 Adopted from (Appleton et ai, (994). 
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There is also an interaction variable, 11ltj7IS, intended to capture the impact of " large" 

size (2.5 hectares) land on fertili ser application. llltj7ls has zero value for a land less than 

2.5 hectares and F x H fo r a land of more than 2.5 hectares . 

7. Credit (Cr): Credit is usually assumed to faci litate production. Thus, those who obtai ned 

credit in any of the past three consecutive years (1 984, 1985, and 1986) are given a value 

I and 0 otherwise. 

8. Soil fertility (Lq) and topograpby of lands (Ls) : Every part of land differs in quality. 

Us ing the respondents' evaluation, attempts have been made in the survey to differentiate 

the fertility and topographic suitability of the different plots of land. Quality of land is 

encoded as I=iem (fertile), 2=iem-tellj (medium-fertili ty) and 3=teuj (infert il e) . 

Topography or steep nature of the land is encoded as I =medda (flat), 2=dagath-ama 

(semi-flat) and 3=geddei (steeply). The value taken for the respective variables is the 

average of all the dummy values provided for the different plots under cultivation by each 

household . 

9. Education: Education levels of farmers have a bearing on information access and degree 

of its assimilation. Thus, education and production levels are expected to positive ly 

correlate. But, there are controversies about what kind and level of and whose education 

could have an impact on the level of production: formal or non-[01111 al, below or above 

primary or secondary school , for the whole family or heads of the household. Different 

education variab les wi ll be tested. Education levels are very low in rural Ethiopia and in 

the households under consideration 14 Education status of head of the household is 

assumed to mainly affect production level, as he/she is the 'manager of the business ' . 

EDLC is constructed in such a way that those heads of households who have Adu lt 

Literacy Programme certificate or attained a minimum of three years of formal education 

is given a value of I and 0 for others levelled as illiterates. LEDHI variable has values of 

zero for those who have no f0 ll11al schooling or adu lt literacy certificate. If a farmer can 

read and wri te or has adult literacy certificate or religious or traditional he is given 2 and 

for those who attained prilllary education but fai l to complete, for those who comp leted 
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primal'y, junior secondalY and high schools, are provided 3, 6, 8, and 12 numbers 

respectively. To capture the influences of literate family members other than the head 

EDH has given I if there is one or more member of the household who can read and 

write or more, zero otherwise. 

10. Age of household head al/d its Square (lA , IA2) : IA is taken as a proxy variable for 

experience in farming and 'endurance' as agricultural activities require strength and long­

time practices on activity management and timing [Mulat and Croppenstedt, 1998). Age 

Square (LA2) is included to show that the marginal impact of 'increased experience' 

diminishes over time. 

II. Rail/fall (R2, R3, al/d R4): Whenever rain-fed agriculture is the mam feature of a 

country, rainfall variable would come to be indispensable in agricultural production 

modelling. These variables indicate timing and relative magnitude of rainfall. They are 

constructed based on the judgement given by the respondents. For R2, I = if there was 

enough rain at the beginning of Meher season, and 0= if there was too much or too little. 

For R3, 1= ifthere was enough rain during the growing period of cereals, and 0= if there 

was too much or too little. For R4, I = if the rain stopped on time, and 0= if the rain 

stopped too early or too late. 

12. Family Size (FS).· [n two ways, the size of a family is expected to affect the level of 

production of fanners; as a source of labour input and as a pushing factor for enhanced 

output for consumption. FS is expressed in tem1S of the number of family members. 

3.3.2. Factors Affecting Efficiency of Tenant Farmers 

Some of the factors mentioned in tenancy literature as detenninants of tenancy efficiency are 

specified as fo llows. 

1. II/plit Cost Slw/'e (CS): 0= if there is no cost sharing or tenant covers all the cost, 1 = both 

the owner and the tenant cover the cost, and 2= the owner covers all the costs. 

I~ See chapter 4 of this paper. 
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2. Tell all t Share of Harvest (Sr): For sharecropping tenants, there are three forms of rents: 

1/3, 112 and 2/3. These values are given fo r the corresponding magnitudes. 

3. Farm Supervisioll by Owners (SUP): A dummy value 1 is given for those tenants whose 

operation is supervi sed by the owner of the land in one of the cropping stages, and 0 

otherwise. 

4. Ot/zer Obligatioll of Tellallts (OBG) : I if tenant has other obli gati ons to the land lord 

(activities not directly relevant to the tenant farm) and 0 otherwise. 

5. Decisioll of What alld How to Plallt (Ds): Who decides what crop to plant is taken as if 

it affects the level of effort tenants exert on their farms. Joint decision could be 

considered as the resu lt of joint on farm practice of the two groups: the owner and the 

tenant. Thus, Ds is given values in accordance with expected positive impact of the 

source of decision: 1 if owner decides, 2= if tenant decides and 3 = ifboth of them dec ide 

together. 

6. Oxell alld Bulls or Plough Supply Respollsibility: Oillputl is a dummy variable with 

and 0 values if the owner of the land supplies oxen and bulls or plough or not 

respectively. Simi larly, TTillputl stands fo r if the tenant is responsible fo r that. 

7. Seed, Fertiliser or Other Illputs Supply Modality: Oillputl equals 1 if owner supply 

such inputs or 0 otherwise and TTillput2 is a similar variab le if the responsibility is for 

the tenant. 

8. S ize of Lalld OWlled from Govemmellt (Hai): It is a continuous variab le with values 

stated in tenns of hectares. 

3.3.3. Factors Determining the Status of being a Tenant 

In the Ethiopian context, the possible variables that deteml ine the institutional sett ing, being 

a landowner or a tenant fann er, include the foll owin g. 

1. Size of land holding (H ai) : famlers who own small cultivable land from government 

may demand to acquire additional land through tenancy arrangement. 

2. Family Size (FS) : the deriving force of invo lving in tenancy is scarcity of land. In some 

cases relative surp lus of fami ly labour or the need for more production to satisfy 

consumption requirements of the fami ly also necessitates the household to rent in land. 
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3. Average Age of Ad ult Male Household Members (Ag): The presence of young male 

household members with ages above 15 may force the family to have a rental land 

arrangement to achieve optimal resource use. 

4. Age of Family Head (A): In rural Eth iopia it has been found that" .. . people involved as 

labour suppliers in share cropping (or in other fonn s of tenancy) are often young men, 

possibly recently malTied who have not yet been allocated an area ofland by their father." 

[Sanford and Sanford, 1994: P-4]. Thus, age of the household is expected to negatively 

affect the status of being a tenant. 

5. The size of draught animals (NOB): Those who lost their only ox to team up with the 

ox of another peasant may be forced to rent their land. On the other hand, landless or 

those who have relatively endowed with adequate oxen but lack proportionate plots of 

land may demand to be a tenant. 

6. Wealth of House holds (M): Accumulation of wealth, among other things, requires long 

years of working on farms with out dislocation. Displaced or young people might not be 

as wealthy as the 'pelmanently' settled house hold. Wealth of a household may then be 

taken as a proxy for a well-established landowner. If the variable is negatively associated 

with tenancy, it may imply that dislocation and being young household head force a 

certain segment of the farmers to be tenants. If the wealth indicator variable holds a 

positive coefficient, it has an indication that farms with better wealth stocks strive to have 

more-faml land to maximise their production. 

7. Type of soil (Iq) and land topography (Is): The assumption behind including this factor 

is that fanners who have relatively large size of land may not have incentive to devote 

their efforts on non-fertile andlor on non- suitable land in tenns of topography. Thus, 

tenant falms may of the above type. 

8. Sex of Houseltold Head (Fit): Female headed households might rent-out their plots of 

land , and a negative relationship is expected between tenancy and Fh variab le. 

9. Educatioll Statlls of Household Heads (EDLC): Literate farmers use different 

altemative mechanisms of increasing their levels of production, one of which may be 

renting-in land. Thus, thi s vari able is expected to have a positive relationship with 

tenancy. 
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4. DESCRIPTIVE STATISTICS 

4.1. SOURCE OF DATA AND OVER ALL FEATURE OF THE SAMPLE 

The main source of data for this study is the first round of the Ethiopian Rural Household 

Survey conducted in 1993. The Survey was run by the Department of Economics of the 

Addis Ababa University in collaboration with the Centre for the Study of African Economies, 

Oxford University (CSAE). International Food Policy Research Insti tute (IFPRI) was laying 

the basis for conducting the Survey as it had previously (1989) co llected data from seven 

draught prone s ites. 

The survey covered 1477 households in 18 Peasant Associations located in 15 Woredas and 6 

Regional states. The issues addressed in the survey include household demographic and 

anthropometric features , asset ownership , land and other inputs use, crop production and 

marketing, education, livestock ownership, land use arrangements and other socio-economic 

aspects of rural households. The first round Survey covered a wide range of activities can'ied 

out across the different agro-ecological zones and fanning systems. 

In the course .of managing the data, some erroneous figures resu lted probably from recording 

interviews, misunderstanding of measurements and/or data entries are detected. For purposes 

of indicating missing values, a negative number (-9) was deliberately registered. Other than 

the stated need, some negative figures were observed. Furthermore, in a wide range of 

variables, some extremely very low and high values were also identified. Thus, households 

with such incredible figures, missing observations, inconsistent entries, and extreme va lues 

were excluded in the present analysis. 

Thus, households cultivating less than 0.25 hectares of land or who use less than 60 (one-man 

equivalent) working days and producing less than half a quintal in the main agricul tural 

season (Meher) are .. excluded from the study. It seems unreasonable to consider households 

operating below the stated input-output levels as fanners. In this regard a question may arise 
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as what leve l of operation could farming be takcn as a main profess ion for houscholds undcr 

consideration? In relation to this, there is no hard and fast rule. It is beli eved, however, that 

for households to be taken as fanners a substantial part of their time has to be devoted on 

farming and other related activities. But sett ing input and output li mits above the stated levels 

may very much reduce the sample size. 

Furthennore, under the assumption that fertilised and unfertilised fanners as well as 

households with ox-plough or hand-hoe operate under different technological settings, the 

study considers only the fertilised fanns from both owner-operator and tenant fanner groups 

with dominant technology of ox-ploughing. 

After data cleaning and some minor adjustments, some 196 owner-operators (58%) and 144 

tenants (42%), (340 households all together) were selected from areas cited in Table 4.1. The 

sampled households are selected from twelve different sites of three regional states where 

around 80% of the population live in [C.S.A., 1998]. Indeed, these regions cover the greater 

part of the highlands of the country where the latter constitute around 90% of the cropland 

[MEDaC, 1998]. On the other hand, in tenns of natural environment and economic well 

being, the sites were selected from three different categories: vulnerable to famine, self­

supporting and rich. In this sense, the sample could fai rly represent cereal producing modem 

input user falmers working under different natural, and socio-economic environments of the 

country [Bevan and Pankhurst, 1996]. But in its broader sense, it could not be taken as a 

representative of all farn1ers employing different fanning technologies. 

If one examines the distribution of households across regions, the Amhara Regional State 

contributes around 43% of the whole sample and 54 % of tenant households. This implies 

how tenancy land use widely prevails in peasant associations selected from the Amhara 

Regional State. The Oromia and the Southern Ethiopia Peoples regional states have a share of 

48% and 9% from the total number of households. 
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The distribution of households by land holding arrangements is given in Table 4.2. 

Table 4.1. Regional Distribution of Sample Households 

Region Zone Wereda Peasant Number of 

Association Household 

Amhara E. Gojjam Enemay Yetmen 31 

Amhara N. Shewa Debre Berhan Milki 41 

Amhara N . Shewa Debre Berhan Kormargefia 28 

Amhara N. Shewa Debre Berhan Karafino 18 

Amhara N. Shewa Debre Berhan Fajina Bokafia 19 

Amhara N. Shewa Alu<ober Dinki 10 

Oromia E. Shewa Adda Sirbana Godeti 61 

Oromia E. Harerge Kersa Adele Keke 30 

Oromia E.Shewa Shashemene Turufe Ketchema 53 

Oromia Msi Dodota Korodegaga 20 

SEPAR N. Omo Bolossosore Gara Goda 16 

SEPAR Kembata Kedia Gemila Aze Deboa 13 

Total 340 

When one examines the distribution across peasant associations, Yetmen and Kornlargefia 

from the Amhara Region and Gara Goda and Aze Deboa from the Southern Eth iopia Peoples 

Regional State tenant farmers relati vely dominate. In other areas, owner-operators dominate. 

Some differences exist among the selected peasant associations 111 terms of climate, 

cultivation technology and dominant cereal type. The dominant farming technology in the 

sampled peasant associations is ox-plough. Hand hoe is widely used side by side with ox­

plough in Aze Deboa of Southern Ethiopia Peoples Administrative Region. Rain-fed 

agriculture is the main feature of Ethiopian agriculture and of the sampled households. Thus, 

the pattem and modality of rainfall determines both the level and intensity of harvesting. 

While around 8 Ptiasant Associations with 58 % of the sampled households could cu lti vate 
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cerea l product ion twice a year; the rest arc unimodal implying no possibi lity for Befg 

production. 

Table 4.2. Spatial Distribution of Sample Households by Land Holding Arrangement 

Region Peasant Owner-Operators Tenants 

Association (Own) 

No. Of total No. % Share Of Tenants/All 

Households Own % Households Total Households In 

Tenants PA (%) 

Amhara Yetmen 10 5.1 21 14.6 67.7 

Amhara Mi lki 21 10.7 20 13.9 48.9 

Amhara Kormargefia 9 4.6 19 13.2 67.9 

Amhara Karafino 10 5. 1 8 5.6 44.4 

Amhara Faj ina 13 6.6 6 4.2 31.6 

Bokafia 

Amhara Dinki 6 3. 1 4 2.8 40 

Oromia Sirbana 46 23 .5 15 10.4 24. 6 

Godeti 

Oromia Adele Keke 2 1 10.7 9 6.3 30 

Oromia Korodegaga 18 9.2 2 1.4 10 

Oromia Turufe 32 16.3 21 14.6 39.6 

Ketchema 

SEPAR Gara Goda 6 3.1 10 6.9 62.5 

SEPAR Aze Deboa 4 2.0 9 6.3 69.0 

Total 196 100 144 100 42.4 

Under such conditions, taking annual production as the sum total of the two seasons output 

creates a gap in production magni tudes that mi ght wrongly be taken as results of effi ciency 

differentials across places. Indeed, for both groups of farmers Meher is the main growing 

season . Thus, on ly Meher production is taken to represent annual output across al l 

observations. 
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Average family size of the sample is 7.03 with 2.26 dependent (below 10 and 65 years and 

above) per household. In rural Ethiopia, even most of those who are taken here to be 

dependent might contribute a share in terms of livestock rearing, collecting firewood and 

other domestic activities. The average age of adults participating in fanning and related 

'domestic ' works is 35.2 while the respective figure for heads of the household is 47.3. The 

average number of schooling of household members is 1. 33 years. On the other hand, only 

34% of the household heads have Adult Literacy Programme Certificate or attained formal 

education for about 3 years and above. 

Table 4.3. Some Agro-Climatic Features of Sample Peasant Associations 

Peasant Association Rainfall Modality Fanning Technology Main Cereals 

1. Yetmen Unimodal Ox-plough Teff, Barely 

2. Sirbana Godeti Unimodal Ox-plough Tefl, Barely, 

Wheat 

3. Ade le Keke Unimodal Ox-plough and Hand hoe Sorghum, 

Maize 

4. Korodegaga Unimodal Ox-plough Maize, Beans 

5. Dinki Bimodal Ox-plough Teff, 

Sorghum, 

Maize 

6. Turufe Ketchema Bimodal Ox-plough Teff, Barely, 

Maize 

7. Aze Deboa Bimodal Hand-hoe and Ox-plough Maize, Enset, 

Coffee 

8. Gara Goda Bimodal Ox-plough and Hand-hoe Barely, Tubers 

9. Milki Bimodal Ox-plough Wheat, Barely 

10. Kormargefia Bimodal Ox-plough Wheat, Barely 

II . Karafino Bimodal Ox-plough Wheat, Barely 

12. Fajina Bokatia Bimodal Ox-plough Wheat, Barely 

Source: Bevan and Pankhurst, 1996 
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The mean va lue of cereal outputs for the selected households in Meher season is 1857.5 
Ethiopian Birr, which is around 247.60 US Dollars at the current exchange rate (1 USD = 
7.50 Bin). In addition to income from famling , househo lds have reported non-farming 
income of around 156 Eth iopian Birr on the average. IS 

With regard to inputs use, the average cultivated land of the sampled households is 1.88 
hectares per household which is almost double to the national average (around I hectare 
[Croppenstedt and Mulat, 1997)). The distl~buti on could be viewed as follows. 

Table 4.4. The Skewness of the Distribution of Cull iva ted Land 
Cu ltivated Land in Number of Percentage Cumulative 

Hectares Households Percentage 
0.25- 1.0 87 25.6 25 .6 
1. 01 -2.0 140 31.2 66.8 
2.0 1-3 .0 68 20.0 86.8 
3.01 and above 45 13.2 100 
Total 340 100 100 

Weighted average fi gures on the quality of land indicated that land ho ldings in almost all 
s ites of the Amhara region are LenHeufwith medium fertil ity. In other areas, the quality of 
land is in favo ur of fertil e or [em soils. On the other hand , in terms of slope or topography, 
the land in all sites is more of Medda (flat land) than land with sharp s lope. 

The average working days (fami ly, hired and exchange labour) is 29 1. The respective shares 
of family, exchange and hired labours are 68%, 19% and 13%. Lack of access in the nearby 
areas for drinking water and fuel-wood force the rural people to spend part of their productive 
time to col lect fro m distant areas. On the average household members need 15 minutes and 
40 minutes (one way) to co llect drinking water and fue l-wood respectively. 

1~ Incomes frol11 tlon·cereal crops, perennia l trees, etc., are not part of the calc ulation. Mulat and Croppensledt (1997) found 37 US Dollars per capita (225 US Dolla rs per household) for the sample of 344 households of similar data source. 
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Around 23 % of all households accepted credit more or equal to 50 Ethiopian Birr witlh in 3 

consecuti ve years (1984, 1985 and 1986 E.C.) . 

4.2. COMPARATIVE ANALYSIS OF OWN-OPERATORS AND 

TENANTS 

Several possible factors were mentioned in the forgoing chapters, which brought about 

tenancy land use arrangements. One of the many reasons for providing land for rent is lack of 

male labour and/or ox and bull s to properly utilise the available land holding. 

In the sample households, about 20% of owner-operators are female headed whi le only 8 % 

of the tenant households are governed by females. Female headed tenant households have 2.2 

oxen and bulls and 1. 75 male adults above 15 years of age on the average and operate on the 

average on 1.49 hectares of land. On the other hand, female headed owner operators have 

only 0.93 oxen and bulls, 1. 15 of adult male labour and cultivate 1.52 hectares of land on the 

average. Except the size of land , all other differences are statistically significant. 

Regarding the stock of labour, 5.6 % of owner-operators do not have adult male above 15 

years of age and use hired labour and below-age fanners, but only one tenant household 

(0.4%) lacks such an 0ppOliunity . In average terms, the difference in male resource 

endowment between the two groups of farmers is not found to be statistically signifi cant. 

The average ages of owner-operator household heads and tenants are 48.9 and 45.1 years 

respectively and the figures for adult household members invo lved in fanning and domesti c 

activities are 36.4 and 33.5 respectively which are significantly different from each other. 

This result goes with the findings of other studies that states most tenant farn1ers have 

younger male adult members compared to owner-operators [Yo hannes, 1994]. On the 

average, therefore, tenant households have better adult labour that would vigorously perform 

faIming activities compared to owner-operators. The average number of dependent per 
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household is 2.28 for owner-operators and 2.23 for tenants but the difference is found to be 

insigni ficant. 

With respect to draught power, owner-operators have l.51 ox-bu ll s on the average whi le 

tenants hold 1.92 ox-bu ll s. The mean difference in oxen and bulls availabi li ty among the two 

groups of farmers has not only been statisti cally signifi cant but the pattern of distribution also 

reveals the situation. Although significance levels do not firmly support the argument, 

variations in the extent of the problem on labour, and oxen and bulls supply have its own 

indication that there is a problem of resource mix. Around 28% and 16% of owner-operators 

have reported that they suffered from lack of oxen and labour respecti vely at the right period. 

These figures are slightly lower for tenants: 2 1% and 12%. 

Table 4.5. Oxen and Bulls Ownership Status: Owner Operators and Tenants 

Number of Oxen Owner-Operators Tenants 

and Bulls % Cumulative % % Cumulative % 

No at A ll 34 34 23 23 

One 28 62 26 49 

Two 13 75 22 71 

Three and Above 25 100 29 100 

The kind of residence households owned could be taken as a proxy for the amount of wealth 

they posses. Around 51 % of tenant households li ve in houses with a roof made of galvanised 

iron, bricks, cement or wood and the respective fi gure for owner-operator households is 40%. 

This difference in the relative 'wealth' status is statistically significant. 

As an indicator of access to information and easier assimi lation of new technologies and 

market situations, one could examine educational levels of household-heads and radio 

possession. Nearly 40% of tenant household heads have either Adult Literacy Program 

Certificate or attained formal education for 3 years or above and 32% of owner-operated 

household heads reached the same level of education. 17% of tenant households have the 

possibility of attending programmes through their own radios, but the respective fi gure for 
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owner-operators is as low as 13%. However, the gap both in radio possession and educational 
levels between the groups are not statistically sign ificant. 

With regard to land use, the average cu ltivated land area fo r owner-operators is 1.93 h,ectares 
and 1.81 for tenants. Of the latter, on the average 1.04 hectares is rented from others". This 
indicates that tenant farmers use more rented-land than they have so as to fulfi l their effecti ve 
demand which emanates fro m better endowments of complimentary resources. 

An attempt is made to examine whether households rent-out part of their land whose q uality 
is relatively poor. In relation to this, we have observed that on the average the quali ties of 
lands under tenant farmers are slightly inferior compared to lands under own-operators but 
the difference is statistically significant. In terms of topography both groups of farmers 
operate on similar tenain on the average. 

Independent mean values indicated that there is around 6% difference in the quality of land 
between the two fam1er groups. From thi s result alone, one could not strongly maintain the 
opinion that land ho ld ings are rented-out fo r tenant fanners because they are inferior in 
quality or not suitable for fanning due to steep nature of the land. Over all comparative 
results lead us to hold the position (but with some caution until confo rmed by econometri c 
results) that tenancy arrangement adjusts different land holding sizes with labour, draught 
power and other complimentary inputs. Through the system of land lease-ren t arrangement, 
resources wo uld be used more efficiently than put under utili sed [Bereket and Croppenstedt, 
1995] . Indeed, tenant households are also seen to be relatively wealthier and well infonned as 
compared to their owner-operator counter parts unlike normally anticipated. This may be 
against the view that owner-operators rent out their land to extract surplus products unwi sely 
from poor tenants. 

Given the above variation in some resource endowments, the basic issue is whether or not 
such differences are refl ected in the level of production. The mean Meher cereal output of 
own-operators is 12.3 quintals whi le the respective figure fo r tenants is 13.2 quintals. This 

16 But there is no clear informat ion whether or not all the land is used for cereals and the share of output from the rented land. 
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gap in production levels between the two groups is not found to be statistically significant. 

We have examined the extent of the difference in output and stock of resources. The question 

then is, whether there is any substantial difference in the flow of resources or not? 

....-/ 
The sample under consideration does not provide strong justification for the view that tenants 

under supply variable inputs, as they do not benefit according to their efforts. Owner­

operato rs use chemical fertili sers with an average of 115.2 kg per household, the respecti ve 

fi gure for the tenants' is 136.3 kg. Tenant households spend 328 (one-man equivalent) 

working days on the average in terms of family, hired and exchange labour but owner­

operators use only 263 days per household. On the average, tenant farmers perform 13.6 

p\oughings but own-operators perform only 9.4 p\oughings." These differences are 

statistically significant at conventional probability va lues. In terms of other activities tenants 

are found to spend more labour time on ploughing and harvesting but in terms of weeding 

owner-operators spend more. 

4.3. SOME FEATURES OF TENANT FARMERS AND RENTED LAND 

The study considers 144 tenants, of these 1 07 are sharecroppers and 19 are invo lved infixed 

rent arrangements. The type of contractual agreement is not clearly specified for the other 18 

tenants. As it could be observed from Table 4.6 while Amhara region holds 65% of 

sharecroppers, the Oromia region hosts around 70% of (26 out of 37) tenants with fi xed rent 

and other forms of an·angements. Sirbana Goditi Peasant Association of the Oromia region 

alone accounts for around 42% of fixed rent and 17% non-specified tenants, and Adele Keke 

Peasant Association £i'om the same region has around 50% of tenants whose contract type is 

not specifIed. In the Southern Ethiopia People Administrative Region, two tenants are 

involved in sharecropping, the speciflc mode of contractual agreement is not stated for the 

other tenant household. 

Whi le the difference of mean output levels between owner-operators and tenants, as a whole 

is insignificant as described previously, there is a substantial per household output gap 

17 Thi s is the number of times ploughings are performed on the different plots of land for the different types o f cereals. 
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between sharecroppers and non-sharecroppers within the tenant farmers group. Sharecroppers 
produced an average of 10.6 quintals and fixed rent and tenants whose contract mode has not 
been specified produced 17.4 quintals. This perfomlance gap among tenants is found to be 
statisti cally s ignificant at conventional probability values. 

Table 4.6. Regional Distribution of Ten ants 
Regions Sharecroppers Fixed Renters Contract Not Specified All Tenants 

Number % Number % Number % Number % 
Amhara 70 65 4 21 4 22 78 54 
Oromia 21 20 13 68 13 42 47 33 
SEPAR 16 15 2 II 1 6 19 13 
Total 107 10 19 10 18 100 144 100 

0 0 

If one examllles labour and fertili ser uses, non-sharecroppers are found to employ more 
compared to sharecroppers . Sharecroppers use 284 labour working days and 121 kg of 
ferti li sers wh ile non-share tenants employ 42 1 labour working days and 169.8-kg fertilisers. 
In temlS of quality of land and credit variab les, we found that non-share tenants operate on 
more fertile land and around 35% of these tenants got credit while thi s figure is 17% for the 
sharecroppers. Indeed, around 70% of the non-share tenants are in Oromia region where the 
capital city of the country is located with a possibility of having better access for modern 
teclmologies and output markets. On the other hand, no statistically confirmed gap exists in 
tenns of oxen-and-bulls and land size. 

The observed output variation between groups of tenants may be attributed to differences in 
labour, fertiliser and credit uses and better accesses to modern infornlation. In this regard, 
there was an attempt to examine output per the different input levels. However, this may 
provide a misleading result as pmtial measures in terms of palticular factors of production 
conceal the effect of all other variables" . 

18 Even though we have observed that there is a significant productIon difference between the two groups of tenants, the variation might be attri bu ted to variati ons in input applications under similar returns to scale. Aside from assumi ng this on the basis of similarity on production technologies , data limitations for non-sharecropper tenants force us to treat all tenants in one production func ti on. 
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The magnitude of rental share is usually blamed for detennining the degree of inefficiency of 
tenant fanners. Of the total number of 107 sharecroppers, around 53% take half of the harvest 
and provide the left over to the owner of the land. To some extent, thi s may go with the 
universally prevailing rate of 1: 1 share. Around 43% and 4% of the sharecroppers hold 2: I of 
the total outputs and provide the rest to the claimants respectively. 

The magn itude of rental share vari es across regions and peasant associations. In region 3, 
62% of the sharecroppers pay 1/3 of their harvest to the land owners, while 87 % and 100% 
of the sharecroppers in Oromia and southern People Administrative region share their harvest 
equally with the owner of the land. If we view the rental share across peasant associations, in 
Yetmen, Adele Keke, Turufe Ketchema, Aze Deboa and Gara Goda half-half share between 
owner-operators and tenants widely prevail. In Sirbana Godeti, KOl11largefia, Karafino and 
Fajina Bokafia tenants have better share - 2/3 of the harvest. Exceptional case is Dinki where 
50% of the tenants provide 2/3 of the harvest as rental of the land and are left only with one­
third of their output. 

Of the 37 other tenants, 19 pay a fixed amount of cereals for the use of rented land and 18 
tenants do not report explicitly the amount or fornl of payment expected of them. 

How input costs shared between tenants and owner-operators have also a detenninant role on 
the degree of efficiency of fanns. In 20% of the cases either owner pays input costs like 
seeds before harvest or tenants initi ally pay the cost and they are fully compensated during 
the harvest. In 74 % of the cases, tenants bear all the costs while in 5% of tenant farms both 
the tenant and the landholders equally share the costs. 

Interlocking markets can have different fonns one of which may be expressed in terms of 
fulfilling other ob ligations like helping the landowner when he works on hi s land. In 66% of 
the cases, tenants are required to support owners on their own farm whenever the need arises. 
In 28% of the cases, tenants reported that there is supervision of their activities by 
landowners either regularly or some time on certain stage of the planting or harvesting time. 
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5. EMPIlUCAL FINDINGS 

5.1. INTRODUCTORY NOTES 

This chapter presents the empirical findings of the study and it is organi sed as follows. First, 
the OLS and MLE stochastic frontier Cobb-Douglas production function resu lts and the 
associated technical efficiency levels of households in the whole sample w ill be analysed. 
Second, the existence and extent of technical efficiency differential between owner-operators 
and tenant farmers would be examined. Finally, possible factors affecting the magn itude of 
technical efficiency in the tenancy fa1111S wou ld be assessed. 

Before presenting estimated results, it would be imp0l1ant to review once again how 
problems in the data set and estimation processes are dealt with. As it has been discussed 
earli er, the data set has several limitations. In many cases, variables are provided with 
extremely low or high values. In some extreme cases, we even encounter incredible figures 
like having 160 hectares of land for a single household . To this end, attempts are made to 
clear such extreme magnitudes. Househo lds operating below a certain threshold level in 
terms of production and labour use are excluded. Indeed, those households who use neither 
ox-plough as a dominant farming teclUlology nor chemical fertiliser are not considered as part 
of the studi O. 

Not on ly vivid discrepancies are cOITected through visual clearing but also statistical 
diagnostic checks on the ex istence of outliers and influential points are undertaken using the 
SPSS statistical package. N01111ality is also checked for non-dummy variables through 
graphica l displays and variance-covariance matrices. 

Collineari ty between variables is a common problem in most of the data sets. For instance, 
a long with the age of the household head , its square was included in the model to capture the 
dimini sh ing contribution of experience to production. Due to perfect co llinearity between the 
two variables, the variance-covariance matrix came to be singular and Limdep7 Programme 

19The specific threshold levels and the reasons why such magnitlldcs arc set have been discussed in chapter 4, 1. 
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could not let estimation with these variab les possible. Number of ploughing days may be a 

better proxy fo r the contribution of oxen and bulls in the product ion process compared to 

their mere number. The variab le is found to be highl y collinear with the total number of 

working days (0.91). Thus, the inclusion of variables is made depending on the degree of 

co llinearity between the different variables. 

Heteroscedasti city is a usual econometric problem in a cross section data with the resulting 

effect of providing ineffi cient estimates. To thi s effect, all estimated models in this study are 

COiTected for heteroscedasticity, and the coefficients are standard-error robust estimates. All 

the results need to be viewed against this short background. 

5.2. PRODUCTION FUNCTION AND TECHNICAL EFFICIENCY OF 

FARMERS: THE WHOLE SAMPLE 

5.2.1. Production Fnnction Results 

Estimated resu lts of both OLS and MLE stochastic frontier Cobb-Douglas production 

function for the whole sample are presented in Table-5.1 for comparison purposes. In both 

estimation procedures, most of the coefficients have a priori expected signs and found to be 

stati stically significant at conventional probabi lity values. 

In the case of OLS, the estimated production function is specified with the assumption of 

equal average efficiency across farmers unlike the case of stochastic fronti er production 

function, which is estimated through MLE. Given th is difference in specification, we will use 

OLS for the analysis of elasticity fi gures as the form er helps to describe average responses of 

farmers under study. 

From the direct set of inputs (land, labour and drought power), elasticity of land (H) 

possesses the highest magnitude whi le ox-bull s (OB) follows. Assuming all other factors held 

constant, a one percent change in the size of land wi ll bring about more than 0.32 percent 

change in the level of production while the respective percentage output variation attributed 
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from changes in the services of oxen and bu ll s is around 0.26. The result on land goes in li ne 
with find ings of Croppenstedt and Mulat (1997) and Wendwoson (1998). Assuming other 
indirect inputs remaining constant, more of the variations in output would come from 
changes in the size of cultivated land and draught power. This confomls that land and 
drought power are relati vely scarce resources in the Eth iopi an peasant agri culture. 

The elasti ci ty coeffi cient of labour (L) is signifi cant at 1 % and S% percent in the OLS and 
MLE estimates respect ively but it shows a relatively lower magnitude (0. 1 S). This might 
pm11y indicates that labour input is less scare in the sample households. Although the variable 
is found to be insign ificant at conventional probability values, the negative sign of the 
coefficient of family size might also justify the result on labour. 

In the second group of inputs, many of the variables are found to play a pivotal role in the 
determination of output levels. Coefficients representing the degree of adequacy of rainfall at 
the beginning and during the growing season (R2 and R3 respectively) are not only 
significantly different from zero, but also have very high magnitudes. Other things remaining 
constant, if the rain does not come on time and with adequate amount at the begirll1ing, the 
level of production would be around S6 % below the expected magnitude. If cereals receive 
adequate rainfall in the gennination and growing periods, at what time the rai n stops might 
not very much affect the level of production unless it creates problems on harvesting. The 
vmiable that takes care of the latter phenomenon (R4) indicates unexpected sign but it is not 
statisticall y sign ificant. Overall, results on rainfa ll vari ables reflect that the vo lume of rainfall 
plays a pivotal role in the variation of production levels, as the Ethiopian agriculture is highl y 
vu lnerable to natural condi tions. 

Compared to the fi gures for land and oxen and bulls, and the expectations of fanners from 
modern inputs, elast icity of fertil iser with respect to output (0 .23) is low20 But this figure is 
higher than the elasticity of labour input and the abso lute va lue of land quality parameter in 
both of the estimation procedures" . The empirical evidence documented that given non-

20 While chemical fert iliser is supposed \0 substantially enhance the level of production. ils crfectlargcl y depends on the prevai ling wcather cond it ion, timely del ivery and application [Croppcnslcdt and Mula!, 1997]. 
21 Note that land quality and topography are encoded in the data sc t inversely 10 the impaci they arc supposed to exert on production. For furthcr information, see sect ion 3.3. 
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expanded nature of land and acute shortage oxen and bulls, intensifying chemical fertil iser 

app li cation is 

Table 5. 1. OLS and MLE Estimates of Stochastic Front ier Cobb-Douglas Production Function 

Variables o L S M L E 

Coefficients Probability Values Coefficients Probabil ity 

(Halias) (I-ratios) Values 

Constant 4.057 0.000 4.614 0.000 

(7.19) (7.746) 

L 0.1533 0.008 0.1384 0.03 

(2 .67) (2.1 68) 

H 0.3256 0.001 0.32]] 0.002 

(3 .315) (3.13) 

08 0.262 0.000 0.2597 0.000 

(3.789) (3.56) 

M 0.4062 0 .000 0.40 0.000 

(4.837) (4.6810 

CR 0.2847 0.000 0.2923 0.00 1 

(3.004) (3.377) 

R2 0.560 0 .000 0.5354 0.000 

(4 .78) (4.606) 

R3 0.291 om 0.2868 0.009 

(2.46) (2.6160 

R4 -0. 241 0.840 -0 .3063 0.799 

(-0 .2 ) (-0.255) 

Lq -0. 103 0.116 -0.1126 0.08 

(-1.57) (-1.72) 

Ls -0.9 0.45 -0.1 017 0.424 

(-0.759) (-0.799) 

Edh -0.54 0.012 -0.5052 0.01 

(-2 .52) (-2.515) 

F 0.2315 0.000 0.2344 0 .000 

(3.71 ) (3.79) 

Intfhs -0.783 0.76 -0.1149 0.709 

(-0.293) (-0.374) 

La 0.1 16 0.38 0. 1206 0.376 

(0.87) (0.885) 

Ledhl 0.232 0.001 0.2339 0.001 

(2.19) (3.39) 

Us -0. 125 0.1793 (-1.255) 0.21 

(-U43) (-1.572) 
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the most feas ible alternati ve for enhancing producti vity of land". To thi s end, the efforts of 
governm ent to promote the use of modern inputs like chemical fel1ili ser needs to be 
expanded in 

its coverage. The interaction variab le of ferti li ser and land size of more than 2.5 hectares of 
land shows an insignificant coeffi cient wi th a negative sign. Even though, the argument is not 
strongly backed by the econometri c result, thi s negative sign may have an ind ication that 
fanners with lower size of land extensive ly use fertili sers to compensate output shortfalls due 
to scarcity ofland." 

Land quality and topography affect both the intensity of fanni ng activiti es and product ion 
levels. The vari able for topography or sloppy nature of the land is found to be statistica lly 
insign ifi cant. Quality of land coeffic ient while insignificant up to 10% in OLS, it is found to 
be statisti ca ll y different from zero in MLE. As qual ity of land improves, the level of output 
would respond positively. 

Wealth proxy dummy (M) and the credit dummy (CR) have their expected positive sign with 
elasticity of 040 and 0.28 respecti vely. Both variab les are assumed to take care of the 
capacity of the fanner to finance the necessary marketed inputs. Particu larly, households 
whose roof of residences are made of galvanised iron, stone, bricks or cement are in a better 
condition to have higher level of output compared to the others. This may be due to the fact 
that households with slich residences are likely to be wealthier and relatively well-infornled 
as in rural areas such residences are usually taken to be status symbols. 

Both education status (ledh) and faml ing experi ence (la) variables have shown their expected 
sign. We note from the coefficient of education vari able that literate famlers are more 
productive compared to the illiterates. This may be the fact that li terate famlers make 
advantage of having bet ter access to inf0l111ation about the use of modern inputs and fanning 

n Intensified use of fertiliser beyond a certain limit mi ght tum out to affect the health orthe soil and become COUlller productive. Care needs to be taken nOI to exceed the limit. The recommended ralc is around I SO to 200 kg pcr hectare [Croppcnslcdl and Mu la!, 1997J. 
B The average per hec tare fertiliser application for a land size less than 2.5 hectares is 96. 16 kg while the respective figure for land size larger than 2.5 hectares is 44.05 kg. 
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techniques as wel l as adopting better operation and management practices from both the 

traditional and modem mode of famling." 

Literate family members are beli eved to promote effic iency through their indirect impact on 

the decision process. However, the variabl e for whether or not there is/are one or more 

literate household member(s) (other than head of the household) exist(s) (EDH) has shown a 

negative sign and it is found to be significantly different from zero. A patiial correlation 

between thi s education variable and adu lt fam ily members indicated a very weak 

association" so that these " literate" household members may be below "fann-age". Thus, 

such young members of the family may not provide meaningful advice since they do not 

practically and acti vely involved in fanning and other relevant activities . Rather they may 

compete for the limited fi nancial resource and working time the household may have at least 

for the short run. 

To capture the effect of fanner's experi ence on production, age of the househo ld head (la) is 

incorporated into the production fun ction and it is found to be insignificant. We remember 

that the average age of household heads is around 47 years and this refl ects the exi stence of 

many "old" fami ly heads. Increasing age beyond a certain level might in tum lead to two 

possible contradictory effects : a positive association with experience and production on the 

one hand and an inverse relationships with phys ical strength and absorbing capacity of 

possible hardships on the other [Croppenstedt and Mulat, 1997]. 

5.2.2. Technical Efficiency Measures 

In general terms, both in MLE and OLS estimation procedures of the Cobb-Douglas 

production function ; the estimates have shown similar signs with litt le difference in 

significance levels and coefficient magnitudes. Their major difference basically li es on the 

intercept term, wh ich is resulted from differences in their assumptions about the 

specifi cations of the error tenn. 

24 Stud ies on the area indicated that education is believed to influence aftcr a certain threshold level. However, as descriptive statistics 
figures indicated educated rarmcrs arc rare and discrimination based on education levels may not provide meaningful result. We also learnt 
from the findings of Abay (1997) on a similar da ta set thaI inlhe Elhiopian peasant agricuhure, any level of education for the household has 
positive contribution to producti on. 
2S The resuh shows a negative sign with a partial correlat ion coefficient of 0.14. 
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OLS addresses the mean responses of production levels of "all households" for changes of 

input levels. On the other hand, MLE, as a stochastic frontier estimator, treats what would be 

the response of output levels of fal1l1erS to changes in factors of production with "best­

practised" farm er being the reference line. Since OLS gives no room for differences in 

individual specific features or attributes and assumes that all fat111Crs perform on a similar 

e ffici ency leve l, the constant term in this mode of estimation would naturally be lower or 

equal to the MLE estimate [Assefa, 1995]. 

In our case, the coefficient of the constant tenn in the MLE is higher (4.614) compared to the 

OLS (4.057). The resu lt reveals that all fal1l1erS do not operate on a similar performance path. 

Due to farm specific and household controlled "elTors in operation", there ex ist variations in 

efficiency leve ls of farmers. With the assumption that best-practising farmer efficiently 

utilises resources under his disposal, he operates over and above the average fal111ers 

production line. This is exh ibited by the difference between constant terms of the OLS and 

MLE estimates. 

From the following parameters in the MLE stochastic frontier estimates, it is recognised that 

household contro lled en'ors (u) bring about differences on the level of technical efficiency of 

fal111ers. The re lative magnitudes of O"~ and O" ~, also indicated that the effect of household 

controlled factors on the variation of production levels is 12.6 percent more compared to the 

exogenous variables. 

Table 5.2. Estimates of TeclUlical Inefficiency Indicators 

Parameters Coefficients Probability Value 

(t-ratios) 
, 0.37015 

O"~ 

, 
0.3399 0-: 

0"' 0.8379 0.00 

(8.6) 

A=O"/a 
1.056 0.026 

O" v (2.2) 
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The coefficient of A al so refl ects that the relative influence of the two enor telms in 

production is stati sti cally conformed towards the one-sided enor teml. From this result, we 

could learn three impoliant points. First, there ex ists ineffici ency in traditional fanning. 

Second, the magni tude of ineffi ciency differs among famlers operating within a similar 

tecimologica l setting. Finally, factors that are under the control of farmers' playa more acti ve 

role compared to the externals. 

As it is observed from Tab le 5.3, the mean level of teclmical efficiency for all sampled 

farmers considered in the study is 62.8% relative to the fron ti er or "best-practice" level of 

operation. The implication is that due to lack of ab ility to use resources at their di sposal with 

utmost effectiveness, households loose on the average 37.2% of the output that wou ld have 

been produced othelwise. There is almost a 63 % teclmical efficiency gap between the 

operation of efficient fatmers next to the best and the most inefficient ones. 

Table-5.3. Technical Efficiency of Farrrx:rs over Educat ional Status, land Size and Region 

Stat istics Whole Education Status Land Size Regional States 

Sample 

Literate Illiterate Below or Above 2 Amhara Oromia Southern 

Equal 10 2 H. Peoples 

H. 

Minimum 0.22044 0.30654 0.22044 0.37026 0.22044 0.24255 0.30138 0.22044 

lsi 0.3790 0.43850 0.3790 0.48021 0.3790 0.3839 0.43970 0.31371 

Quartile 

Mean 0.62757 0.63850 0.62540 0.633356 0.624689 0.6380 0.645416 0.425619 

Median 0.64056 0.65610 0.63075 0.64808 0.63855 0.65434 0.66466 0.43103 

3" 0.6961 0.70322 0.696 1 0.70012 0.69610 0.66658 075633 0.50022 

Quartile 

Maximum 0.85465 0.83 558 0.85465 0.85465 0.8 1007 0.80792 0.854654 0.5935 

While the first 25% of the most inefficient farmers operate very much below the mean level, 

the degree of inputs use efficiency of the 25 % fann ers above the mean do not very much 

di ffer from the centre in relative terms. Not only the median is higher than the mean by 0.013 

but also the first and third guartiles indicate that technical efficiency magnitudes of the 

different households are negatively skewed. This implies that there is a very significant 
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technica l efficiency di fferenti al In the lower level of operation than among the relatively 
"effi cient" farmers. 

Efficiency differential among fanners may be reflected through different attributes or 
condi tion of fanners under which they operate. Examining the level of technica l efficiency 
among literate and illiterate famlers reveals that in tenns of all stated central tendency 
measures, literate fa11l1erS perfonn better than othelw ise. This variation in efficiency may 
arise not only due to mere difference in educational status but also due to its implication on 
resource endowment and input use. Literate farmers have larger stock of oxen and bulls, 
app ly more fertiliser and have better access to credit" . 

Examining the level of technical efficiency in te11l1S of land size has both equity and 
efficiency impl ications. In our case, given the mean size of land being 1.88 hectare, 2 hectare 
is taken as a reference point for grouping famlers based on land size. Fal1llers cultivating two 
or below two hectares of land on the average operate more efficiently compared to fanners 
hav ing relatively larger land sizes. This is mainly because of the incompatibility of other 
resource endowments with the available land size". This impli es that land use reallocation 
tlu'ough a certain form of an'angement wou ld not only maximise technical efficiency of 
fanners but also enhances equity in the distribution of the fruits ofland. 

Efficiency of farmers across regional states is also seen to be different. While the level of 
operation vis-a-vis the front ier for fanners of the Oromia is better than their counterparts in 
the Amhara regional state, technical inefficiency of the Southel1l Peoples Administrati ve 
region (SPAR) fa11l1erS is found to be highly pronounced. Part of technical efficiency 
differential of fanners across the regions is resulted from differences in input applications and 

16 While literate farmers 011 the average use 135.4 kg fertiliser, own 1.72 ox-bulls and 25% of them acquired credit, the respective figures for illiterate farmers are 118 .3. 1.67 and 22%. 
27 Sma ll land farmers spend 99.J2-kg chemical fertilizers, 208.44 labour days and 1.2 oxen and bulls per hectare ofland while large size farmers use 54.29 kg, \ 34.53 labour days and 0.86 ox-bulls. In terms of qua lily ofl::md, the mean figures are in raVallI" of the sma ll landholders (1.65) compared to the others (1.79). Given the lowest elastic ity of land quality variable holds, the main cause of inefficient operation for 'large' lands could be incompatibility of resources. 
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natural conditions." Fa1111ers of Southem Peoples Administrative Region (SEP AR) used the 

lowest amo un t in terms of labo ur, oxen and bull s, and fert il iser. Regarding timin;g and 

adequacy of rain fall and land qual ity, Region 3 is not in a favo urab le condition. 

5.3. EFFICIENCY DIFFERENCE BETWEEN OWNER-OPERATORS 

AND TENANTS 

Different testing mechanisms are applied to examine possible effi ciency differences that 

might exist between groups of fa rmers operating on the diffe rent land use an·angements: 

owner-operators and tenants. 

5.3.1. Two-Stage Swi tchin g Regression Model an d the Chow Test 

Agricu ltural efficiency largely depends on how fanners apply the desired level of inputs and 

efforts on their farms. The rate of inputs app lication may be in tum detennined endogenously 

by the kind of land use arrangement: bcing a tenant or owner-operator. In thi s regard , some 

specia l own or extemally associated features have been mentioned in different studies on 

Ethiopian tenant fanners that di fferentiate tenants from own-operators.'9 

To this effect, an attempt is made to use a two-stage regress ion model with the cri teri on 

func tion that enab les endogenous switching to alleviate possib le problems of endogeneity. 

Using equati ons 37 through 49 from sect ion 3.2.3.A, we first estimate an indication functi on, 

J. = fJ x + e, which invo lves the differen t attributes of the two groups of famlers in the 

vari ab le X'0 In this model, J * is unobservable and 1= 1 if J* ~ I and [=0 if 1<0. This 

" A r vcragc npul apPLication an dN alma Ie d·· on 11]ons 0 fF anners across R eglOllS 

Variables Region 3 Region 4 SEPAR 
Labour Days 281.6 323.16 153.7 
Oxen and Bulls 2.16 1.40 0.86 
Land Quality 1.94 1.46 1.76 
Fertiliser in Kg 120.7 139.47 61.54 
Rainfall Comes on Time 0.45 0.70 0.63 

~~ Salient features are provided in chapter 2.3 of this p::lpcr and for further discussion pl ease refer papers submitted to the Workshop on 
Land Tcnure and Land policy in Ethiopia aftcr the Derg. organised by lOR, 1994. 
l O Tenancy land lise determining variables included in the model 3re fem31e headed household (FH), number of oxen 3nd bulls (NOB), land 
qU3l ity (Lq), land topography (Ls), average age of f3nner household member (Ag), size ofland "owned" from government (HAl), farmer 

88 



indication function is for households that in some way participate in land use markets ei ther 

in sharecropping or leas ing in land on some fixed rate or other fo rms. 

OLS and MLE resu lts of sample selection binary prob it estimation for the 2-stage switching 

regression model are presented in Table 5.4. From the binary probit estimate we note that all 

signifi cant coefficients have the ir expected sign and a tendency towards a possibility of 

grouping farmers on the basis of land use arrangement. Statisti ca lly significant coefficients 

indicated that better wealth status, having younger fanners in the fami ly and lower size of 

land acquired fro m the state contribute positively for being a tenant. Female-headed 

households and invo lving in tenancy are negatively related. The results have gone with our 

expectations. 

In over all , rega rdless of indicati ng a certa in tendency, the variab les could not pred ict tenants 

on a sufficient degree of accuracy. Wllile there are 144 tenants included in the survey, the 

model able to predict on ly 67 of them. Estimating two different production functions through 

two stage regress ion procedures based on 47 percent predicti ve power might provide 

misleading resulis. Thi s implies that even though there are some usuall y ment ioned peculi ar 

features of Ethiopian tenant fanners with certain associated variables, strong econometri c 

background lacks to endogenously group famlers based on such behavioural factors. 

Failure to estimate two different production functions through two-stage method does not 

necessaril y imply that the two groups of farmers share a common production function. 

Wllether or not diffe rences in ownership of land lead to different production functions is 

examined tlu·ough Chow-test. Assuming nomlally distributed error temls, Cobb-Douglas 

production functions for the whole sample and the two different sub-samples are estimated. 

From detail results described in Append ix 4 and 5, the required parameter estimates for the 

test and the respective computed F-value are as follows: 

s1 = 158.54 

s2 = 102.35017 

s3 = 43.48569968 

N1=196 

N2=144 

K=J7 

F computed = 1.56938 

F(J 7,306) at 1% ;::2.62 

F(!7, 306) at 10%;::1. 74 

allaineo a minimum of three years of formal education or has Certificate of Li teracy Campai gn (EDLC). farrrcrs with galvaniscd iron sheet 

residences (M). family size (FS) and age orthe family heads. 
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Table 5.4. OLS and MLE Estimates of Binary Probit Model for Sample Selection 

Var iables OLS MLE 

Coefficient (t- ratio) Coefficient (t-ratio) 

Constant 0.6 1345 0.339265 

(3.855)* (0.746) 

Fh -0.2569867 -0.8401736 

(-3.496)* ( -3.546)* 

NOB 0.32407 0.1301357 

(2.223)* (2.202)* 

Lq 0.808297 0.2263467 

(\.955)** ( \.930)** 

Ls -0.5 1577 -0 .12187 

(0.5 07 1 ) (-0.551) 

Ag -0.839781 -0.251758 

(-2.46 1)* (-2.469)* 

HAl -0.5826 -0.3444 18 

(-4. 167)* (-1.5 18)** 

EDLC 0.2137 0.34470 

(0.358) (0.8409) 

M 0.1287 0.38242 

(2.442)* (2.508)-

FS -0. 11991 96 -0.33527 

(- \,419) (-1399) 

A 0.332692 0.1449 

(0. 147)*- (0.22 1)-* 

Log Like lihood -2 16.497 -203.3505 

F-va lue 5.49 -

Chi-square - 56.6548 

... Signi ficant at 5%, and ** significant at 10%. 

Predicted 

ACfual 
0 Total 

0 164 32 196 

77 67 144 

Total 241 99 340 
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Since the computed F-value based on equation 52 of section 3.2.3.B is lower than the critical 

F-values at conventional probab ility magnitudes, we do not reject the hypothesis that owner­

operators and tenants operate on a the same production function . We know that factors like 

production level associated rent, obligation of tenants to carry out certain activities for the 

landowner own benefit, insecurity of land use for a longer period are usually mentioned to be 

major bottlenecks for tenants' efficiency. In practice, land ownership difference and the 

problem associated to ·tenant farmers do not significantly let two group of farmers have 

different production functions. Even though there are some differences in resource 

endowments, no econometrically valid variation could be mentioned between the two groups 

that may force one of them to operate under an inferior or superior production function . 

5.3.2. Descriptive Statistics and other Econometric Tests 

Since we reached on the conclusion that the two classes of farm ers operate on a similar and 

one production function, efficiency comparison would be possible under the umbrella of a 

single stochastic frontier production function. 

Table 5.5. Efficiency Differential between Own-operators and Tenant Farmers 

Owner-

Statistics Whole Sample Operator Tenants 

Minimum 0.22044 0.24255 0.22044 

First Quartile 0.3790 0.39558 0.36463 

Median 0.64056 0.63926 0.64115 

Third Quartile 0.69610 0.70163 0.6530 1 

Maximum 0.85465 0.85465 0.79720 

Mean 0.62757 0.629416 0.625 1 

95% Confidence 0.6446 0.6464 0.6423 

interval Mean 

As it is observed from Table 5.5, except the median, owner-operators seem to be more 

efficient compared to their tenant counter PaIts, in terms of all other central tendency 

measures. The result also indicates that the most efficient falmers are from own-operators 
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class and the most inefficient farmers are tenants. Regardless of some differences in terms of 

visual observations, the efficiency gap between the two group of farmers is found to be 

statistically not different from zero as F-test reveals (F=O.125). If mean is computed after the 

5% extreme low and high efficiency levels are excluded, the difference would further become 

negligible. 

To confonn the above finding and examine the relative role of being an owner-operator or a 

tenant on efficiency, two different production functions are estimated by incorporating one 

dummy variable at a time reflecting the kind of land use arrangement. The result indicates a 

positive coefficient for the owner-operator and negative coefficient for a tenant variable but 

the variables are found to be statistically insignificant in both cases" 

To conclude, even though both the above descriptive statistics figures and the signs of 

coefficients for the mode of land use arrangements tend to slightly favour owner-operators, 

the efficiency difference between them is not significantly observable. This finding stands 

against the views of the Marshallians and the General equilibrium model. Marshallian and 

others contend the view that tenants are inefficient either because of the effect of "insecurity 

of land" on long run investments andlor the rent paid for the landlord is a positive function of 

their output. 

Dynamic population growth and continuous land distribution on the one hand, absence of 

any limit as to the scale of redistribution and minimum land holding size on the other create a 

sense of insecurity even on sustainable functioning of own-operators themselves. Lack of 

security in tum has created a disincentive effect on conservation and long run land 

improvement measures [Yibeltal, 1995 and Abbi, 1995). A study on sample peasants of 

Shasheme'ne and Dale of Oromia and Southern Peoples Administrative regions respectively 

indicated that most of the plots in steep slops are eroded and most of the famlers do not have 

conservation structures [Yibeltal, 1995). In other words, although tenant farmers are accused 

of exeliing little effort in telms of conservation and land improvement activities [Yohal111es, 

1994, Dejene and Tefen'i 1995 ], overall insecurity of land holding in the system significantly 

liThe coeffic ient of owner-operator dummy (WN) in OLS and MLE with associated (-ratios is found to be 0.770 (0.93) and 0.10 6 (1.24) 
while the respective figures for tenant dummy (TI) are -0.697(-0.841) and -0. 105 (-1.22). See Appcndix-6. 
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reduces the difference in th is respect among fanners operating under the different land use 

arrangements. 

The view that ' tenants are inefficient' is based also on the proposition that paying part of the 

tota l output to landowners discourages production intensity. However, these scholars do not 

properl y take in to account the opportunity cost of tenant labo ur in countri es li ke Ethiopia. 

We have witnessed from the results of the study under consideration that farmers do not 

usuall y use hired labour and thei r access fo r additional income from other sources is very 

limited" . It is also argued that, 

" In peasant agriculture falm ing is not a business; it is a way of life .... Food accounts 
for the bulk oflhe family budget. ... In densely populated and capital and land-scarce 
areas, labour seems to be a relatively less scarce resource that can intensively be 
utili sed" [Dejene, 1995: PP. 4&5]. 

Under the given structure of the economy, limited employment opportunity for rural labour, 

dynamic population growth and back pressing scarcity of land, the optimal option that might 

be left for landless or land scarce famlers is to work wi th landowners on the basis of the 

available option. In other worrls, the need for surviva l under the condi tion of limited 

opportuni ty fo r other means, would likely to force tenant farmers so as to operate under the 

prevail ing nOlm of inputs' appl ication and teclmology, and use resources at their disposal as 

efficient as their counter part owner-operators. 

The other poss ible reason is that when vari able input use markets, like labour and oxen and 

bulls, are imperfect and ri sky, the operation of tenant fanners may not be less efficient to 

owner operators. In the Ethiopian situat ion, even though tenant farmers lack adequate access 

for land, they are better endowed with all other resources as we have leamt from Chapter 4. 

Under the prevailing socio-economic environment of the country, mixing the rented-land 

with their complimentary inputs wo uld allow tenant fallllers to operate comparable to own-

operators. 

Further more, regardless of di fferences in land use arrangement, the househo lds considered in 

the study are those which operate under simi lar technological setting in terms of ferti li ser use 

II The average nO ll -farm income of households is 19 US Dollars (143.17 Birr) per annum [Appendix I]. 
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and ox-plough. It is, therefore, not unreasonable to have similar production functions and 
insignifi cant efficiency difference between the two groups of fatmers. 

Non-existence of s ignificant over al l efficiency difference does not necessari ly imply that 
these two group of famlers are similar in specific input uses. To exami ne possible input 
specific elasticity differences for some key inputs, two independent Cobb-Douglas 
production functions are estimated for the two groups using MLE (on labour, land, oxen and 
bulls, fert ili ser and a rainfall variable) and a Wald test is appli ed. 

Table 5.6. MLE Estimates of Cobb-Douglas Production Functions for Wald Test 
Variables Owner-Operators Tenants For the Two Groups 

Coefficients Standard Coefficients Standard S UIll of fl Square Chi 
Errors Errors Variances of fls Square (I) 

Differences for Wald 
Constant 3.65678' 0.4t800 4.0057t2· 0.39308 0.329241 0.1217 0.37 
L 0. 18575' 0.088634 0.9333520 0.O t 6146 0.012031 0. 5589 46. 5 
H 0. 109210 0.113296 0.601 790' 0.lt5578 0.026241 0.24263 8.62 
OB 0.25962' 0.094693 0. 16979' 0.098892 0.018 747 0.00807 0.43 'iu' 0.58851' 0.0 1289 18 0.813287' 0.128468 0.Ot6674 0.05052 3.03 
F 0.34954' 0.0829694 0. 32 1019' 0 .802091 0.Ot 3623 0. t t284 8.28 
Ledhl 0.1 8404' 0.0897825 0.985686 0.780618 0.077425 0.6426 8.23 

* Significant at 5°/0. 

As it is indicated on Table 5.6, no statistically valid difference ex ists between the two 
production fu nctions in terms of the intercept, the coefficients of the oxen and bulls, and 
rainfall va'ri ables (as critical value for X!I) at 5% = 3.84). In th is respect, we do not reject the 

null hypothesis of equal elasticity. But tn terms of all other stated inputs, statisticall y 
signifi cant output elastici ty differences are observed. Output fai rly responds to ferti liser 
app li cation in both famls but the elasti city is higher for the case of owner-operators. While 
land is fo und to be insignificant in the owner-operators' function , education and labour inputs 
happen to be so in the tenants' functi on. 
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The implication of the above results is that there is relatively 'excess' land holding in the 

hands of owner-operators and labour is not a scarce resource fo r tenant households. We have 

also observed in section 5.2.2 that large size fanTIs are relatively inefficient compared to 

smaller plots. This calls for some sort of adjustment towards moving labour and/or land from 

their/ its improper use to the efficient ones. This would partly be feas ible if those large 

landowners that do not have adequate compl imentary inputs enter into land use arrangements 

with tenants" who lack optimal land size given their resource endowment. 

5.4. FACTORS AFFECTING EFFICIENCY OF TENANT FARMERS: 

SOME INDICATIONS 

In tenancy literature several factors are usually mentioned to take the blame of affecting the 

level of tenant farmers' efficiency. To assess the influences of such variables, teclmical 

efficiency of tenant farmers are calculated independently of owner-operators and an 

examination is made on the influences of such facto rs. Before we deal with assessing the 

impact of such factors on the degree of operation of tenant farmers, let us examine the level 

of efficiency gap that might ex ist between sharecroppers and other fo m1s of land lease 

arrangement. 

Of the different land lease contracts, most literature stand against sharecropping. Even 

though we may observe a tendency of supporting the above argument on the basis of mean 

and max imum technical efficiency figures, the difference is not very much pronounced. We 

have observed that the maximluTI and the mean figures favour non-share tenants. On the other 

side, on the bas is of the first and third quartil es, the median and among falmers worki ng 

around the bottom of the production function, sharecroppers seem to show a better 

performance. In over all, these results cou ld not lead to a strong position in favour of a certain 

f01111 of contract on the basis of effic ient use of resources. 
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Table 5.7. Effici ency Differential between Tenants 

Descriptive Sharecroppers Non-Sharecroppers Tota l 

Statistics 

Minimum 0.24149 0.14947 0.14947 

First Quartile 0.36435 0.32832 0.3473 

Mean 0.623969 0.62978 0.62546 

Median 0.64558 0.62604 0.6413 

Third Quartile 0.70000 0.68602 0,6952 

Maximum 0.852922 0.86487 0.86487 

To have a so lution fo r such illusions, after excluding 10% of tile most efficient and inefficient 

farmers from the sample, technical efficiency central tendency and scatter variab ility figures 

are computed and the results stand against sharec ropping. This find ing supports the views of 

the Marshallian and the proponents of the General Equilibrium Model and goes in line with 

the descript ive statisti cs results of Chapter 4. 

However, one must be cautious in providing a strong conclusion even for the case under 

consideration. Many of the non-sharecroppers are located in Oromia region where the latter 

stands first for efficient use of factor inputs while the majority of the sharecroppers are found 

in Amhara regional state where efficiency is lower for the who le sample compared to the 

former. In thi s regard, region specific social and geographical conditions may have their own 

impact on the resu lt. 

Table 5.8. Effic iency Differences between Groups of Tenants: Excluding 10% ExtTeme Values .. 
Statistics Sharecroppers Non-Sharecroppers Total 

Mi ni mum 0.3576 0.3665 0.3576 

Mean 0.6287 0.6423 0.6320 

Median 0.6468 0.65728 0.6493 

Maximum 0.8173 0.8199 0.8199 

lJ In thi s connection, aile should Ilot undermine the possible erlcci of future redistri but ion of land on clTicicncy if il is led on the basis of 

maxim1sing benefits of complimentary inputs and enhancing land producti vity. 
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Mode of input cost financing (CS) is statistically significant and holds a priori expected sign. 
Effic iency is an increas ing function of CS34 This implies that the modality of input cost 
financing has a certain influence on the leve l of tenants' operation. It is also found that when 
tenants are responsible for the supply of fertili ser, seeds or other simi lar factor inputs, 
effi ciency tends to ri se. This might be because when individuals who are actuall y operating 
on the land are responsib le to acqu ire such inputs, it is likely that not only the supply would 
be timely but also the amount would be as necessary. 

The decision variable CDS) holds its expected sign and found to be significant. The 
impli cation behind thi s result is that joint decision of 'land-owners ' and tenants on what, 
when and how do they perform agricultural activities would likely to enhance production as it 
would invo lve two-minds and experience regarding timing, intensity of activities, and 
keeping the balances of natural factors. 

Regarding ox and bulls, and plough supply by either of the two pm1ies, the coefficients 
appear to be sign ificant with a negative sign. In theory, oxen and bulls suppl y by owners is 
expected to facilitate operation of tenants. Tn our case the variable is found to be inversely 
correlated with the level of effi ciency. As shortage of oxen and bulls is a critical problem 
parlicu /m·ly for renters of lands, the inverse rel ationship may arise due to one basic reason: 
owners may fail to provide the stated input on time and/ or with the required number. 

The variable (Hai) is included in the model to capture the impact of having a certain 
magnitude ofland from the state on the level of tenants' efficiency. Hai variable is found to 
be insignificant but the sign provide an indi cation that tenants who have more own-land may 
tend to over concentrate their effort on their own land and tend to under suppl y variab le 
inputs for the rented one. Discriminatory concentration in tum tends to minimise the level of 
efficiency that wou ld otherwise be. 

Of all the variables, non-significant share-rental coeffici ent is against the traditional tenancy 
theory. But at least for thi s speci fi c result, we have some possible reasons. We know that the 

J.1 Recall that CS has values of zero, one, and two on the condition that owners do not at all finance input costs, 
both equally share the cost, owners finances such costs respect ive ly. 
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Marshallian theory assumes perfect market system where by resources and outputs of every 

kind can move eas il y. Perfection in input and output markets is not very much relevant to the 

situations of rural Ethiopia to say the least. Under the prevailing land scarcity and liimited 

option for other means of employment, the result instead forces us to beli eve that the degree 

of inputs application by tenants may not be necessarily affected by the magnitude ,of the 

rental share. This is because the life of peasants is almost so lely attached with the leve l of 

production. In other words, by app lying inputs using 'standard n0l111s', tenants would try to 

maximise the level of output that may be left for them after paying the rent. 

However, we have noted from the prevIOus result that the very nature of the contract 

(sharecropping or fixed rent etc.,) to some extent influences the leve l of efficiency. Even this 

result is partly attributed to some geographical and the specific social envirorullent. Many of 

the sharecroppers in general and with better share (2/3) in particular operate in the AInhara 

region where the overall efficiency is medium. In the regions where efficiency is the highest 

or the lowest the universally accepted n011n is 112 :112 so much so that it wou ld 110t be 

abnonnal to have weak association between efficiency and the rental share. 
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6. CONCLUSION AND POLICY IMPLICATIONS 

The study tried to address three main objectives: examining technical efficiency of fanne rs; 

investigating and analysing efficiency differentials between own-operators and tenants, and 

between sharecroppers and non-sharecroppers; and finally assessing some factors that might 

affect efficiency of famlers. Detail descriptive statistics and econometric results of 340 

househo lds [rom the 1993 Ethiopian Rural Househo ld Survey are presented in Chapters four 

and fi ve. This part of the study provides conclusions and their po li cy implications. The 

fo llowing are the major findings. 

1. The result of thi s stud y indicated that inefficiency prevails in the Ethiopian peasant 

agriculture and there is a considerable potential for improving efficiency and production 

with in the given the state of art. The mean technica l efficiency for sampled farmers is 

62.S percent relative to the 'best-practice' fann level of operation. The study indicates 

that efficiency of famlers differ across land size, education status of household heads, and 

regions. Fanners cultivating below or equal to two hectares of land perf011l1 better 

compared to farmers working relatively on ' large' size ofland. This is mainly because of 

the incompatibi li ty of other resources with the avai lable land size. Literate fanners 

operate more efficient ly than their illiterate counter pariS. This may be due to the fact that 

literate fallllers are relatively wealthier, more informed and accessib le to capital markets. 

They are better endowed with oxen and bulls, app ly more ferti li ser and most of them use 

credits. Both OLS and stochastic front ier MLE estimates of the Cobb-Douglas production 

function fu rther indicate that wea lth of the household , credits, oxen and bu ll s, the amount 

of fertil iser application, and rainfall adeq uacy sign ificantly contribute to the vo lume of 

production. 

2. The results of the study reveal that mode of land holding does not bring about an 

observable effi ciency difference between groups of fmmers. On the basis of two 

independent average Cobb-Douglas production funct ions, Chow-test is conducted. The 

result indicated that both owner-operators and tenants on the average share a similar 

production function. Given this production function , technical efficiency figures also 

indicate that no statistically sound difference ex ists between owner-operators and tenants: 
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an average of 62.9 percent and 62.5 percent respecti vely . To further examine the impact 

of mode of land hold ing on production, two different Cobb-Douglas production function s 

are est imated by incorporating one dummy at a time that reflects the kind of land holding. 

While owner-operator variable indicates a positive sign, the tenant variab le is negative. 

But both vari ab les are found to be insignificant. All these attempts consi stently lead us to 

beli eve that the assertions o f the Marshal lian and others do not go in line with the 

situations in Ethiopia. This may be a result of four poss ible reasons. Firstly, lack of other 

feas ible employment oPP0l1un ities may force tenants to concentrate on their farms and 

maximise that part of output that wo uld be left for them. Secondly, resource mobility 

between the two groups of fanners in telms of land may enable for both of them towards 

hav ing a similar combination of inputs. Thirdly, while landholders invo lve in high ri sk 

and uncertainty in the supply of labour and oxen and bulls during pick season, tenants do 

have relatively adequate complimentary inputs to make producti ve use of the land they 

rented- in. Finally, similar expectations on the security of land holding may cause famlers 

to operate on a similar production funct ion and efficiency regard less of di fferences in the 

mode of land holding. Wald test on the other hand indi cates that while elasticity of land is 

higher in the case of tenan t farmers, the reverse is found to be the case for labour. In 

relative terms, therefore, land is 'excessively' utili sed under owner-operators and labour 

is not very much a problem in tenant farms. 

3. Based on data for all tenan ts considered in the study, we have found no basic efficiency 

di ffe rence among different group of tenants. We have observed that while non­

sharecroppers report both minimum and maximum figures, the higher figures for the first 

and third quartil e are favouring sharecroppers. An exam ination is made on what would 

happen to the situation if 'ex treme' fal111erS were out of di scuss ion. After excluding the 

most efficient and ineffici ent 10 percent households, the computed mean values and other 

stati stical measures reveal that non-sharecroppers are more effi cient relative to 

sharecroppers. This finding is in accord with the Marshallian hypothesis. However, it 

needs to be taken cautiously since most of the non-sharecroppers are found in Oromia 

reg ion where efficiency of fanners for the who le sample is the highest. 

4. In an attempt to examine the impact of some tenancy associated behavioural factors on 

effic iency, the estimated model is found to explain only 15 % of the variation 

(R ' ~ 0.15 8 ). The mode of cost financing (CS) , the activity decision vari ab le (DS) , land-
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owners and tenants responsibility to avail oxen and bulls (Oinput l and TTinputl) 

respectively and tenants responsibility to supply seed, fel1iliser and other sim ilar inputs 

(TTinput2) are found to be statistically significant. Rental share (Sr) and the size of land 

acquired [rom the state have their a priori expected sign but not found to be statistically 

significan t. This might have some indication that in a situation where other means of 

living is limited, such factors may not very much influence the motives of tenants to 

max imise the level of production and their share thereof. 

Under the g iven nature of the data set and its associated problems explained in the previous 

parts of the study, it would not be worthwhile to provide conclus ive policy recommendations. 

However, some genera l policy impli cations and issues for fUliher study on the area may be 

drawn from the above findings. 

I. Given the limited access fo r additional resources into the system, effort s towards 

providing traini ng, education, and extension services for househo lds focusing largely on 

practical problems of using the available inputs more efficient ly should be strengthened. 

Reso lv ing the contradiction between the demand for oxen and chemical fertili sers and the 

limited capacity to acquire them with adequate magnitude, among other things, 

necessitates the services of credit facilities. Efforts towards estab lishing micro-enterprises 

and government supports in avail ing credits in rural areas need to be strengthened and 

widened with their coverage. Technical advice also playa pivotal role on how fanners 

wou ld wisely utilise resources they are indebted from such financial institutions. By 

examining its validi ty, govenunent is also required to pay its attention for creating an 

enab ling environment tlu·ough which concerned bodies would fac ilitate the movement of 

production facto rs such as oxen and bulls across areas for better economic and social 

return. Rea lising the potentia l of irrigated farmi ng, as a means of minimising the 

vulnerabili ty of cerea l production due to rainfall variability, is not a simple endeavour. 

With thi s limitati on, however, strengthening efforts exerted to date and providing 

favourable condi tions for joint parti cipation of donors, government institu tions and 

beneficiari es for the f01111ulation and feasible implementation of small- scale irrigation 

schemes should not be over looked . 
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2. It wou ld be for the benefit of the country ifboth ' large size' land holders with inadequate 

complementary inputs and those who do not have direct access to the 'state land' and/or 

own smaller plots jointly form a certain land use arrangement. The pol icy has already 

created an enabling enviromnent for land rent and leasing acti vities . On the basis of thi s, 

encouraging the functioning of land use markets and maintaining the security of holding 

rented-lan els for a certain optimal period helps to maximise the effi ciency of farmers 

tlu'ough its impact of reallocating both labour and land to their better use. 

3. Some indications are observed that fixed rent leasing enhances technical efficiency of 

tenant fal111ers better tha n sharecropping does. This calls for a fixed rent contractual 

agreement as against sharec ropping. Nevertheless, further study on a comparative 

analysis of the impact of di fferent contractual agreements on efficiency of tenant 

househo lds is recommended fo r conclusive pol icy implications. 

4. The conclusion emerged in relation to the behavioural factors affecting efficiency of 

tenant fanners does not lead it self to any S0l1 of policy implication. The availab le results, 

however, have some indications that making joint decisions on activities, providing 

tenants the responsibility of availing the required amount of seed, fert ili ser and other 

similar inputs on time and allowing them to be fairly financed by landholders for input 

costs cou ld increase efficiency of tenant fa1111 ers. 
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APPENDIX 1 

Descriptive Statistics of Some Key Variables for the Whole Sample 

Variables Mean Standard Deviation Millilllum Maximum 
Olllplll in Kg 1266.09 1/14.83 50.0 75/ !.54 
Va/lie O/OUlplIl in Birr 1857.48 1633.77 77.5 13886.0 
Land ill Hectares 1.88 /.25 0.25 9.25 
LabO/lr Days 290.75 322.06 60.0 2253.0 

Fertiliser ill Kg 124.15 106.52 4.0 800.0 
Oxen and Blllls 1.69 1.79 0.0 14 
Land Quality /.69 0.64 /.0 3.0 
Lalld Topography /.23 0. 34 /.0 3.0 
Family Size 7.03 3.26 1.0 22 
Adllils abo\'c J 5yrs a/Age 1.95 /.2 0.0 9 
Dependent 2,26 1.63 0.0 /I 
Age oJ 111i Heat! 47.3 /6. 2 180 90.0 
Age of Adults 35.2 9.7 19.0 85.0 
Hired Labol/r Share 0.13 0.22 0.00 /.0 
EXc/lllIIge Labour Share 0.19 0.23 0.00 0.9/ 
Family Labollr Share 0.68 0.29 0.00 1.00 
!-If! Taking Credir 0.21 0.42 0.00 1.00 
Female Headed /-IN 0.15 0.36 0.00 1.0 
EDLC 0.34 0.47 0.00 1.0 
HN Members }'rs of Schooling 1.33 /.99 0.00 10.0 
Credit 0.23 0.42 0.00 1.0 
NOIl-Farmlllcome 143 17 353.68 0.00 4500.00 
HOl/seholds lVith Galvanised 11'0/1 0.45 0.50 0.0 1.0 
Sheet 

HlIs with Radio 0.15 0.35 0.00 /.00 
fiNs with Labour Problems 0.1 4 0.35 0.00 /.00 
/-INs wilh Oxen Problems 0.25 0.43 0.00 1.00 
H'mer Acquiring 7i"me ill Minllies 15.18 20.27 0.00 300.0 
Firewood Acquiring Tim e ill Mil/lites 39.86 5786 0.00 420.0 
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APPENDIX 2 

A Comparative Analysis o/Mean Values: Owner operators -Vis-a-vis- Tenants 

Variables Owner operators Tenants F-Valuc 
Age of Household Head 48.9 45.\ 4.85 
Average Age of Adults (Ag) 36A 33.5 7.82 
Dependent 2.28 2.23 0.17* 
Oxen and Bulls 1.51 1.92 4A5 
I-Iollses with GaJvaniscd Iron Sheet (%) 40 51 4.1 
Radio Possession (%) 13 17 1.4· 
EDLqRead and Write oc Adult Lileracy l2 38 1.3. 
Certificate for the He:ld)% 

Output in Kg \229.2 1316.3 0.5058· 
Ferti liser in Kg 115.2 136.3 3.26 
Land in Hectares 1.93 1.81 \.27 · 
LuboUl" 263 328 3.38 
Credit 0.24 0.34 0.406 
Labour for Ploughing 61.1 82.4 5.97 
Labour for Harvesting 111.0 164.17 4A2 
Labour for Weeding 91.2 81.5 3.35 
No. of limes (Ploughing) 9.4 13.6 39.4 
Share ofFami]y Labour (%) 66 72 3.36 
Share of Hired LabollT (%) 12.3 12.2 0.002· 
Share of Exchange Labour (%) 22 16 4.9 
Edhl 1.34 1.33 000' 
Output per Labour 7.1 6A 09 
Output per Oxen and Bulls 71lA 757.8 0.23* 
Land in Hectares 1.93 1.81 1.35 · 
Land Quality 1.65 175 \.75 
Land Topography 1.23 1.22 0.05· 
Female Headed Households (%) 20 8 8.8 
No of Adul! Fanners 1.95 1.96 0.004· 
Fami ly Size 7.2 6.8 1.15· 
HHs with Labour Problem at Right Time (%) 16 12 1.1. 
HHs with Oxe,n and Bulls Problem at Right Time 28 21 2.01 '" 

(%) 
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APPEND1X 3 

A COlllparative Analysis of Meall Values between Tel/ants 

Va riables Sharecroppers Non-Sharecropp ing F-va lue 
Output 106 1 174 1 17.6 
Labour 284 421 3.47 
Fertiliser in Kg 12 1 169.8 3. 15 
No. of Oxen and Bulls 1.97 1.61 1.07' 
Land Quali ty 1.827 1.5 1 6.7 
Land Topography 1.2 1 1.247 0.35' 
Land in Hectares 1.79 1.87 1.3' 
Ferti liser in Kg 73.6 171.7 19.6 
HH Possessing Credit (%) 17 35 16.7 
Houses with Galvanised Iron 51.3 51.4 0.00 
Sheet (%) 

Years ofSehooling (Head) 1.49 1. 28 0. 18' 

* Insignificant at 10% probability va lue. 
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RESULTS OF A STOCHASTIC COBEJ'·OOUCLA,S PRODUCTION FUNCTION: POOLED SAMPLE 

+--------------------------------------------- - -------------------------+ 
Limited Dependent Variable Hode l - FR)~·TIE.~ Regression 
Ordinary l east squares regression Weighting variable = none 
Dep . var. = Y Mean= 6.764450500 , S.D.= .9490891482 
Model size: Observations = 340, Parameters = 17, Deg.Fr.= 323 
R~~iduals : Sum of squares= 1 58 . 5468382 ,Std.Dev.= .70061 
Fit : R-squared= .480789, Adjusted R-squared = .45507 
Model test : F[ 16 , 323] = 18 . 69 , Prob value = .00000 
Diagnostic: Log-L = - 352.7469, Re stricted(b= O) Log-L -464.1725 

LogAmemiyaPrCrt . = -.663, Akaike Info. Crt . = 2 . 175 
+-----------------------------------------------------------------------+ 
+----- ----+--------------+----------------+--------+-------- -+--- ------ -+ 
IVariable I Coefficient I Standard Error Ib/St.Er · lp[IZI>z] I Mean of Xl 
+---_._----+-------- - -----+----------------+--------+---------+----------+ 

Constant 4.057043432 .5 6402253 7.193 .0000 
L .1533279282 . 57544076E-01 2.665 .0077 5 .304658 0 
H .3256029164 .98225977E-01 3 . 315 .0009 .43139455 
OB . 2623632695 .69264689E-01 3.788 .0002 .79383793 
M .4062529124 .839 84615E-01 4.837 .0000 .4500 000 0 
CR . 2847316145 .93605543E-01 3.042 .0024 .232 3529 4 
R2 .5599532215 .11707 45 1 4.783 .0000 .36J64706 
R3 .2909663876 . 118 24964 2.461 .0139 . 35294118 
R4 -.2408478036E-01 .12023374 -.200 .8412 .30294118 
LQ -.1030228560 .65545590E-01 -1.572 .1160 1.693332 6 
LS - . 9001782573E-01 . 11864604 -.759 .4480 1.2310305 
EDH - .5413195700E- V1 .21511356E-01 -2.516 .0 119 1.3340900 
F .2315440609 .62455852E-01 3.707 .0002 4.5338446 
INTFHS -. 7831626205E-02 .26750719E-0 1 -.293 .7697 2.3918206 
LA .1163274289 .13331555 .873 .3829 3.78667 18 
LFS -.12469 48886 . 92846934E-01 -1.343 .1793 1.84363 9 1 
LEDH1 .2319541110 .72657622E-01 3.192 . 0014 . 47816286 
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Normal e xit from i terat ions. Exi t statuE~ 

+---------------------------------------------+ 
Limite d Dependent Va riable Model - FRONTIER 
Maximum Likelihood Estimates 
Dependent variable Y 
We ighting v a riable ONE 
Number of observations 340 
Ite rations completed 24 
Log like l ihood function -352.1159 
Variances: Sigma-squared(v)= .33199 

Sigma-squared(u)= . 37015 
+---- - ----------------------------------------+ 

+---------+----------- ---+----- --- - -------+--------+---------+------- - --+ 
IVariable I Coefficient I standard Error Ib/ St . Er · lp[IZI>zj I Mean of Xl 
+-- ---- ---+--- - ----------+----------------+------ --+---- - ----+----------+ 

Constant 
L 
H 
OB 
M 
CR 
R2 
R3 
R4 
LQ 
LS 
EDH 
F 
INTFHS 
LA 
LFS 
LEDH1 

Lambda 
Sigma 

Primary Index Equation for Mode l 
4.61 4083 679 .59565789 
.1 383904211 .63829 4 92E-01 
. 321305008 1 .10264275 
.2596528423 .72922862E-01 
.4002032763 .85490064E-01 
. 2923294727 .86806300E-01 
. 5354478 34 6 . 11625194 
.2867612605 .10961331 

- . 3062557722E-01 . 12028681 
-.11263 58 943 .65359242E-01 
-.10174 59858 .12737329 
-.505 1 5641 1 2E- 01 . 20088492E-01 

.23441 52476 .61844503E- 01 
-.114856448 4E-01 .307210 23E-01 

.1206427112 .13629811 
-.1089390798 .86803365E-01 

. 2338663733 .68953071E-0 1 
Variance paramete rs for compound 

1.055909931 . 47467487 
.8379341610 .97327000E-01 

11 6 

7 . 746 . 0000 
2 .1 68 .0 301 5.3046580 
3 .130 .0017 .43139455 
3.561 .0004 .79383793 
4.681 . 0000 . 45000000 
3.368 . 0008 .23235294 
4 . 606 .0000 . 36764706 
2.616 . 00 89 . 35294118 
-.255 . 7990 . 302 94118 

- 1. 723 .0848 1. 6933326 
- .799 .4244 1. 2310305 

-2.515 . 0119 1. 3340900 
3.790 .0002 4.5338446 
-. 37 4 .7085 2.3918206 

. 88 5 .3761 3 . 7866718 
-1.255 .2095 1. 8436391 

3.392 .0007 .47816286 
error 

2 . 224 .0261 
8 . 609 . 0000 
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COBB-DOUGLAS PRODUCTION FUNCTION FOR TENANTS AND OWN-OPERATORS: 
OLS RESULTS 

+-----------------------------------------------------------------------+ 
Ordinary l eas t squares regression Weighting variable = none 
Dep. var . = Y Mea n= 6.803574219 , S.D.= .9619584425 
Mode l size : Observations = 1 44 , Parameters = 17, Deg . Fr . = 1 27 
Residua l s : Sum of squares= 43 . 48569968 ,Std . Dev . = . 585 1 6 
Fit : R-squared= .67 1377 , Adjusted R-squared = .62998 
Mode l test : F [ 1 6 , 127] = 16.22 , Prob value = .00000 
Diagnostic : Log-L = -118.1157 , Res t ricted (b=O) Log-L -198.2405 , 

LogAmemiyaPrcrt . = -.960 , Akaike Info. Crt.= 1. 877 
Autocorre l: Durbin-Watson s t atistic = 1 .8403 1, Rho = .07985 
Results Corrected for heteroskedastic i ty 
Breusch - Pagan chi-squared = 17 . 5890 , with 16 degrees of freedom 

+-- - ------------------------ - --- - ------ - --------------------------------+ 
+---------+--------------+----------------+------ - -+---------+----------+ 
IVariable I Coefficient I Standard Error It-ratio Ip[ ITI>t] I Mean of Xl 
+---------+--------------+----------------+--------+---------+----------+ 
Constant 4.575944855 .63018599 7.261.0000 
L .1828484474 .57365816E-01 3.187 .0018 5.3660404 
H .464230676 1 .13456385 3 . 450 .0008 .57976401 
OB .2753349628 .86940767E-01 3.167 . 0019 .88531448 
M .3911047417 .10147646 3.854 .0002 .51388889 
CR . 1141242966 .12622204 .904.3676 
R2 .7522708024 .18158279 4.143.0001 
R3 .2702143674 .18455751 1. 464 .1456 

.21527778 

. 31944444 

.27083333 
R4 - .3561752980E-01 .15674294 -.227 . 8206 . 24305556 
LQ -.2024898831 .81679790E-01 -2.479 .0145 1.7463293 
LS .1773514709 . 17628933 1.006 .3163 
EDH -.5607182192E-01 . 31554466E-01 -1. 777 .0780 
F .1999676524 . 71914522E-01 2.781 .0063 
INTFHS 
LA 
LFS 
LEDH1 

.3435510618E-01 
-.1441885054E-01 
-.3513591320 

.1438366836 

.28886539E-01 

. 1519862 1 

.11031197 

.96728233E-01 

117 

1.189 
-.095 

-3 . 185 
1. 487 

.2365 

.9246 

.0018 

.1395 

1.2226478 
1.3296216 
4.6255908 
2 . 9583761 
3 . 7434927 
1. 8093418 
.53949446 

1 

I 
:1 
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--> RESET 
--> LOAD;file="C:\Program Files\ES\Limdep\PROGRAM\ownolscorr.lpj"$ 
LOAD has reconstructed your previous session . 
--> REGRESS;Lhs=Y ; Rhs=ONE,L,H,OB,M , CR,R2,R3,R4,LQ,LS , EDH , F , INTFHS,LA,LFS,LEDH1 

;Het$ 

+-------------------------------------------------------------- - ------- - + 
Ordinary leas t squares regression Weighting variable = n one 
Dep. var. = Y Mean= 6.735706544 , S.D . = . 9409533878 
Model size : Observations = 196 , Parameters = 17 , Deg.Fr . = 179 
Residuals : Sum of squares= 102 . 3501718 , Std . Dev.= 
Fit: R-squared= .407187 , Adjusted R-squared = 
Model test : F[ 1 6 , 1 79 ] = 7.68 , Prob value = 
Diagnostic: Log-L = -214 . 4399 , Restricted (b=O) Log-L 

. 756 17 

.35420 

LogAmemiyaPrcrt . = - . 476 , Akaike Info. Crt . = 

.000 00 
-265.6818 

2 . 362 
Autocorre l: Durbin -Watson statist ic = 1. 8837 6, Rho = .05812 
Results Corrected for h e t eroskedastici t y 
Breusch - Pagan chi-squared = 19.8891 , with 16 degrees of freedom 

+-----------------------------------------------------------------------+ 
+---------+--------------+----------------+--------+---------+----------+ 
IVariable I Coefficient I Standard Error It-ratio Ip[ ITI>t] I Mean of xl 
+---------+--------------+----------------+--------+---------+----------+ 
Constant 3.736068901 .87909302 4.250 . 0000 
L .1522445009 . 83754734E-01 1.818 .0708 5.2595608 
H .3394818957 .13064001 2.599 .010 1 .32238841 
OB .2132428259 . 89688289E-01 2.378 .0 1 85 .72663067 
M .3346027603 . 11450616 2.922 .0039 .40306122 
CR .3816680354 . 13064910 2.921 .0039 .24489796 
R2 .4005061418 .15501181 2.584 .0106 .40306122 
R3 .3211101442 .17431419 1. 842 . 0671 .41326531 
R4 -.1659722774 .16959995 -.979 .3291 .34693878 
LQ -.8736598851E-01 . 92271414E-01 - . 947 .3450 1.6543963 
LS -.2761146907 . 1 4702657 -1 . 878 . 062 0 1. 2371892 
ED:; -.2513625963E- 0 1 .30063455E- 01 -.83 6 . 4 0 42 1. 3373728 
F . 2725951707 .90019061E-0 1 3.028 .0028 4.4664393 
INTFHS -.6552759753E-01 .34838992E-01 -1.88 1 .0616 1.9755757 
LA .1785039355 .20103142 . 888 .3758 3.8183953 
LFS .5421913087E-01 .13742296 .395 .6937 1. 8688371 
LEDH1 .2733295724 .10003185 2.732 . 0069 .43310291 
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APPE;\DlX 6 

COMPARATIVE ANALYSIS OF' TENiUITG (1"1') AND OWN-OPERATORS (WN) DUMMIES , 

+-------------------------------------- --------------------------------+ 
Limited Dependent Variable Model - FRONTIER Regression 
Ordinary least squares regression Weighting variable = none 
Dep. var. = Y Mean= 6.:6~450500 ,S.D . = .9490891482 
Model size : Observations = 340, Parame ters = 18 1 Deg.Fr.= 322 
Residuals : Sum of squares= 158.1004192 ,Std.Dev .= . 70071 
Fit : R-squared= . 482251 , Ad j usted R-squared = .45492 
Model t es t: F[ 17, 322] = 17.64 , Prob value = .00000 
Diagnostic: Log-L = -352.2675, Restricted(b=O) Log-L - 464 .1725 

LogAmemiyaPrcrt.= -.660, Akaike Info . Crt . = 2.178 
+-----------------------------------------------------------------------+ 
+---------+--------------+----------------+--------+---------+----------+ 
IVaria ble I Coefficie nt I Standard Error IbjSt.Er.lp[IZI>z] I Mean of xl 
+---------+--------------+-------------_._-+--------+---------+----------+ 
Constant 4.0490488 4 0 .56416411 7.177 .0000 
L .15 35615947 .57552686E-Ol 2 . 668 .0076 5.3046580 
H . 3313662366 .98 425544E-O l 3.367 .0008 .43139455 
OB .264 9724730 .693 28 448E-Ol 3.822 .0001 . 79383793 
M . 4135022841 .84339787E-O l 4.903 .0000 .45000000 
CR .28 38728559 .93623033E-Ol 3.032 .0024 .23235294 
R2 . 5681537203 .11740638 4.839 .0000 .36764706 
R3 . 2790552552 .11892414 2.346 .0190 .352 94 118 
R4 -.2705668449E-Ol .12029103 -.225 .8220 .30294118 
LQ - . 1001067377 .65626101E-01 -1. 525 .1272 1.6933326 
LS -.9170590944E-Ol .1186 759 2 -.773 . 4397 1. 2310305 
EDH -.542386630 4E-Ol .21514671E- Ol -2. 52 1 .0 117 1. 3340900 
F . 233 7389606 .62507030E-01 3 . 739 .0002 4.5338446 
IN'CFHS -.6292714678E-02 .26803113E-Ol -.235 .8144 2.3918206 
LA .10161744 78 .13422378 . 757 . 4490 3.7866718 
LFS -.1276985208 .929133 98E-01 -1.374 .1693 1. 8436391 
LEDHI .2351 28987 0 .72744076E-Ol 3.232 .0012 .47816286 
WN . 7736025823E-Ol .811 30687E- Ol . 954 . 3403 .57647059 

119 



Normal exi t from iterations. Ex it status=O . 

+---------------------------------------------+ 
Limite d Dependen t Variable Model - FRONTIER 
Maximum Likelihood Estimates 
De pendent variable Y 
Weighting variable ONE 
Number of observations 340 
Iterations completed 25 
Log likelihood fun c tion -351.3547 
Variances : Sigma-squared(v)= .30823 

Sigma - squared(u)= .43286 
+---------------------------------------------+ 

+----- -- --+--------------+----------------+--------+--------- +------- - --+ 
IVariable I Coefficient I standard Error Ib/ St .Er · lp[ I Z I> z l I Mean of xl 
+----------+------- - ------+-------- --------+--------+---- -----+--------- -+ 

Primary Index Equat ion for Model 
Constant 4 . 66952 2265 .58662235 7.960 .0000 
L .1352948799 .6339 4 103E-0 1 2.13 4 .0328 5.3046580 
H .3281640914 .10246239 
OB .2625475789 .72451119E-01 
M .4090563936 .84729483E-01 
CR .2931129209 .86555423E-01 
R2 .5413645350 .114 8286 2 
R3 . 270 0 579056 .11045232 
R4 - . 349 599714 2E-0 1 .11 93 528 7 
LQ -.11193 53 1 56 . 65 11 2719E-0 1 
LS -.1048655270 .127206 04 
EDH -.5005753141E-01 . 202 15985E-01 
F . 2370042248 . 61080858E-01 
INTFHS - .96720 606 0 2E-02 . 303 1 6303E-0 1 
LJI, .1005 68 1983 .1371102 1 
LFS - . 1096743269 .87119948E-01 
LEDH1 . 2375281955 .69257138E-01 
WN .1001524527 .85516462E-01 

Variance parameters for compound 
Lambda 1.185057254 .46413812 
Sigma . 86 086 57954 . 92568288E-01 

110 

3.203 
3.624 
4.828 
3.386 
4.715 
2.445 
-.293 

-1.719 
-.824 

-2.476 
3 . 880 
-.319 

. 733 
-1. 25 9 

3 . 43 0 
1.171 

err or 
2 . 553 
9 . 300 

.0014 

.0003 

.000 0 

. 0007 

.0000 

.0145 

.7696 

.0856 

.4097 

.0133 

.0001 

.7497 

.4633 

.2081 

.0006 

.24 15 

.0107 

.0000 

.43139455 

. 79383793 

.45000000 

.23235294 

. 36764706 

. 35294118 

.30294118 
1. 6933326 
1. 2310305 
1. 3340900 
4.5338446 
2.3918206 
3 . 7866718 
1. 8436391 
.47816286 
.57647059 



--> FRONTIER;Lhs= Y;Rh s=ON E,L,H,OB,I1, CR,R2,R 3 , R4,LQ,LS, EDH,F,INTFHS ,LA,LFS,LEDH 
,TT$ 

+-----------------------------------------------------------------------+ 
Limited Dependent Variable Mode l - FRONTIER Regressio n 
Ordinary least squares regression weighting variable = none 
Dep. var. = Y Mean= 6.764450500 ,S.D. = . 9490891482 
Model size : Observations = 340, Parameters = 18, Deg.Fr.= 322 
Residuals : Sum of squares= 158.1004192 ,Std. Dev . = .700 71 
Fit: R-squared= .482251, Adjusted R-squared = . 45492 
Model test: F[ 17 , 322) = 17 . 64 , Prob value = .00000 
Diagnostic : ,Log-L = -352.2675 , Restr icted (b=O) Log-L -464.1725 

LogAmem iyaPrCrt.= - .660, Akaike Info. Crt. = 2.178 
+-----------------------------------------------------------------------+ 
+--- ------+--------------+----------------+------ --+---------+----------+ 
IVariable I Coefficient I Standard Error Ib/St.Er , lp[lzl>z) I Mean of Xl 
+------- --+--------------+----------------+--------+-------- - +--------- -+ 
Constant 4.126409098 .56877315 7.255 .0000 
L .1 535615947 .57552686E-01 2.668 .0076 5.3046580 

.43139455 

.79383793 
H .3313662366 . 98425544E-01 3.367 .0008 
OB . 2649724730 .69328448E-01 3.822.0001 
M .4135022841 . 84339787E-01 4.903 .0000 .45000000 
CR 
R2 
R3 
R'i 
LQ 
LS 
EDH 
F 
INTFHS 
LA 
LFS 
LEDH1 
TT 

.2838728559 .93623033E-01 

.5681537203 . 11740638 

. 2790552552 .11892414 
-.2705668449E-01 .12029103 
-.1001067377 .65626101E-01 
-.9170590944E-01 .11867592 
-.5423866304E-01 .21514671E-01 

.2337389606 .62507030E-01 
-.6292714678E-02 .268031 1 3E-01 

.1016174478 . 13422378 
-.1276985208 .92913398E-01 

.2351289870 . 72744076E-0 1 
-.7736025823E-01 .81130687E-01 

11 1 

3.032 
4.839 
2.346 
-. 225 

-1.525 
-.773 

-2.521 
3 . 739 
-. 235 

.757 
-1.374 

3.232 
-.954 

.0024 . 23235294 

.0000 .36764706 

.0190 .35294118 

.8220 . 30294118 

.1272 1 . 6933326 

.4397 1.2310305 

.0117 1.3340900 

.0002 4.5338446 

. 8144 2.3918206 

.4490 3.7866718 

.1693 1.8436391 

.0012 .47816286 

.3403 .42 35294 1 

.j 



APPENDIX 7 

Estimated Area of Cultivated Land for Major Crops by Private Peasant Holdings (1980/81-

1997/98) 

Area in '000 ' Hectares 
Year Under Cereals Annual Growth Under All Major Annual Growth Rate 

(C) 
(C'/c, -I) % 

Crops (MaC) MaC~ ( 1+1 Ma C, -l)% 

1980/81 4502 --- 5184 -
1981182 4362 -3.2 51 18 -1.3 
1982/83 4776 9.5 5546 8.4 
1983/84 4422 -7.4 5391 -2.8 
1984/85 4554 3.0 5343 -0.89 
1985/86 4667 2.5 5395 0 .97 
1986/87 4643 -0.5 5650 4.7 
1987/88 4915 5.9 5502 -2 .6 
1988/89 4774 -2.9 5148 -6.4 
1989/90 4859 1.8 5390 4.7 
1990/91 4340 -10 .7 4818 - 10.6 
1991 /92 4304 -0.8 4742 -1.6 
1992/93' 3974 -7.7 4891 3. 1 
1993/94' 4114 3.5 6561 34.1 
1994/95 5746 40.0 6960 6.1 
1995/96 6653 15.8 7849 12.8 
1996/97 6689 0.5 8072 2.8 
1997/98 4902 -26.7 6071 -24.8 
Source: CSA Vanous Publications and MEDaC (1998) for the years (') ll1formatlon was not avarlable flom lire 
latter. 
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APPENDIX 8 

ilIajor Descriptive Results for Estimated Area of Cultivated Lalld 

Parameters Land Under Cereals Land Under Major Crops 

Mean- [or All Years 4844 5757 

"" -fo r 1980/8 1- 1985/86 4548 5330 

"" -for 1986/87-1 99 1/92 4639 5082 

" " -for 1992/93-1997/98 5346 6734 

Minimum 3974 4742 

Maximum 6689 8072 

Range I (Max-Min) 27 15 3330 

Range2 (Max- I 980/S I 's) 2185 2880 

Standard Deviation 768 982 

Average Annual Growth Rate* 1.33 1.57 
--

-* Average annual growth rate (Gr) IS calcu lated as; 

Gr= 1 L(C", --l)X IOO 
(N - 1) C, 
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