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ABSTRACT 

Both formal and non-formal have been shown to provide benefit by increasing agricultural 

production. Data drawn from a large household survey conducted ill1994 were used to 

estimate benefits of schooling ill cereals production, particularly in telf production. This 

paper investigates the role of education in estimating agricultural production. We find that 

education (both formal and non- formal) are important to increase productivity of farmers 

by enhancing the capacity to acquire knowledge about the production process from other 

sources, should raise the individual producer's surface of production possibilities. 

However, the impact of both formal and non- formal education is stronger in rural areas 

where access of road is higher than areas where those accesses are poor. In addition to 

that, a threshold effect is identified: Some schooling (or at least 3 years of primaly 

schooling) is required to have a significant effect upon farm productivity on traditional 

environment (areas where access to road and market facilities are POOl)' But the higher the 

access to those facilities, the larger level of education required obtaining an impact on 

productivity. 
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1.1 Background 

CHAPTER ONE 

INTRODUCTION 

It has been said over and over again that agriculture is a fundamental and one of the main 

strategies for development for most less developing countries in general and Africa in 

palticular. Sub-Saharan Africa depends on agriculture for economic growth and the well -

being of its people. The activities of this sector have existed for thousands of years; ever since 

human kind gave up huntiug and gathering as its main source of food .As the main source of 

rural livelihoods, agriculture remains the principal occupation of the majority people in AfTica 

.On average 35 percent of GDP; 70 percent of employment, and 40 percent of export are 

contributed by the agricultural sector (World Bank, 1997). 

To speak differently, agriculture is the major source of raw materials for industries, is the 

main purchaser of simple tools (farm implements) , and services (farm machines, transport), 

and fatmers are the major consumers of goods since they constitute the majority of the 

population. 

Despite the importance of agriculture to Afi:ica, it has remained below its potential and even 

backward relative of Asia and Latin America. During the 1980-1990, the agricultural growth 



rate for A frica dec lined slightly to 1.4 percent per annum, while the popUlation growth rate 

expanded to 3. 1 per annum in the same period (World Bank , 1993). One can say that basic 

food production in many African countries could not keep pace with the rapid growth of 

popUlation; agricultural exports have declined in most instances; the area has suffered , and is 

sti ll suffering, 11·om widespread adverse weMher conrli ti ons and sever depletion of reserves of 

potentiaily productive agricultural land. 

The overall perf0l111anCe of the economy is highl y cOITelated to the perfolmance of agriculture 

sector. Infol111ation from Ministry of Economic Development and Corporation (MEDaC) 

( 1998) indicated that the average growth rate in agricu lture during the Derg period was a mere 

2% which was sign ificantly lower than the rate of growth of popUlation. The food deficit in 

the country increased during this period. Agricu ltural production under this govemment did 

not show a sign ificallt improvement. Similarly the average rate of thi s sector was 2.27% per 

annum between 1992 and 1998 (National Bank of Ethiopia, 1999). In any case, the rate of 

growth is much lower than the population growth. The scope of increasing food production 

through expanding the size of cropland, as was the case before, has become drastically 

nan-owed. In most part of the country, hori zontal expansion of local food production to keep 

pace wi th the popUlation growth is becoming increasingly difficult. 

A number of reasons can explain the poor perfonnance of agri culture in developing countries . \, 

It is not necessary to cata log here all the factors. But as low level of producti vity is one of the 

l11ain constrai nts of th is sector, it is enough to rel11ember, and to keep bringing to the attention 

of policy-makers, that achiev ing an increase in agricultural productivity is a complex 
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business; hence, to obtain ,naximum results, a range of factors, many of them interdependent, 

must bc in place and in harmony. 

One of these factors is low level of education in rural areas -the means for developing and 

conveying essential infonnation required by famlers to increase their labor productivity and 

the producti vity of their land. Poorly educated people in rural areas whose number is 

expanding at a higher rate can not read and write nor communicate to develop their mind and 

hence, may not be able to transfoml the backward system of traditional agriculture in most of 

Aflican countri es. Africa is the only region where primary enro lment rates were lower in 1995 

than in 1980. Fore example, in 19805 general primary enrolment rate was 79% but in 1990s it 

was 75% (see table 1.1). 

Table 1.1: G ross Enrollment Rates in Africa, 1960-1997 (in percentage). 

L evel in total 1960 1970 1980 1990 1997 

Primary 43.3 52.5 79.5 74 .8 78.8 

Secondary 3. 1 7. I 17.5 22.4 26.8 

Tertiary 0.2 0.8 1.7 3.0 3.9 

Source; UNESCO, slalIsllca! yearbook , !978-79 and 1998 

1.2 Research problem 

Education has played a positi ve ro le in the development of society by promoting a range or 

activiti es and innovation. Investing in people's education boosts the li ving standards of 
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househo lds by raising productivity, expanding employment oppOltunities, attracting capital 

inflow and enhancing earning power. 

The Eth iopian system of education has a long way to go to playa quite relevant and dynamic 

role in the process of economic development. Despite the expansion of education in Ethiopia, 

the parallel growth of population has hindered significant reduction of adult illiteracy, which 

is estimated to be 77% for females and 55% for males in 1995 (World Bank, 1996). Gross 

enrollment ratios are still very low even by Sub-Saharan Africa standards. It was estimated at 

34.6% for grades I to 6; and 30% for grades 7-8 are considered .In addition to that there is 

wide di sparity between urban and rural areas. The total primary gross enrolment ratio was 

91 % in urban areas and only 18% in rural areas (MOE, 1996). This shows that there are a 

number of school age children in rural Ethiopia still lacking the opportunity for education. In 

fact it is recorded that enrolment in abso lute temls, has signifi cantly increased. However, a 

large proportion of the school age population is outside the school system, that is, rural areas 

are not well served. Therefore, the need for the expansion of the coverage and quality of 

education has sti II remained to be a major challenge. 

When we see the performance of the agricultural sector in Ethiopia, the value-added grew 

only by 3.8 percent in 1998/99 from a negative base in 1997/98 in which the value-added fell 

by 10.8 percent. It is, therefore, apparent that the growth rate in value-added in the sector in 

thi s fiscal year did not recover even half of the fall in the preceding year. This low 

perfonnance of this sector is a direct refl ection of the poor performance in the crop 

production. As a result, the production of maj or crops during the last eight years was not 
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sou nd. A major boom was I ecorded in 1995/96 when cereal and major crops production grew 

by 58.4 percent and 51.1 percent, respectively. This rate was not sustained the following year 

as a major shock in 1997/98 when cereal production and major crops production fe ll by 23 

and 2 1.8 percent, respectively. The 6.4 percent rise in major crops in 1998/99 was not enough 

to fnlly recover the fall in the previous year (National Bank of Ethiopia, 1999). 

When we see the share of cereal crops to the total production; teff production covered 23 

percent of the tota l cereal production as observed between 1981 and 1997. On average, about 

1.5 mi llion-hectare was cu ltivated for teffproduction for the period 1980/81 to 1996/97. That 

is, the share of teff in the total area was 31 percent on average. But, the yield of teff did not 

show any significant increase between 1980/8 1 and · 1996/97. On average tetT yield was 8.9 

quintals per hectare while that of barley and wheat were 11.9 and 12.21 quintal per hectare, 

respectively. Thus, the yield of teff was 26 to 28 percent lower than that of harely ~nd whe~t. 

Therefore, even though teff accounts for the highest share in the total ferti lizer consumed by 

the peasant sector (i.e. it took 45.2% of total fertilizer applied in the peasant sector or 49.3% 

of the fe11ilizer app lied on cereals in 1996/97.), no significant change in productivity or yield 

was recorded in the past (FAO, 1998). 

Therefore, one can say that the contribution of education and extension service in promoting 

productivity of small-scale resource-poor f3lll1ers has been very low. These and other figures 

hence show how serious the problem is and how serious the challenge is ahead in agriculture 

productivity in general and education development in particular. Therefore, if education plays 

any significant role, it has to be reflected in the agricultural sector where nearly half of the 
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GDP is organized, more than 90% of the export revenue is generated, and more than 80% of 

the employment opportunity is created. 

1.3 Objective of the Study 

The overall objective of the study is to empirica lly determine the effect of education on 

agricultural productivity and examine the importance of education in thi s sector. 

Speci fi ca ll y the study intends to: 

a) Assess the trends and identified major constraints of productivity in smallholder fanning. 

b) Explore famlers' access to formal and non-formal education. 

c) Examine the role offonnal and non-fomlal education in agriculture productivity. 

1.4 Significance of the study 

It is believed that more educated fanner is supposed to make the required adjustment more 

quickly. Therefore, in a country li ke Ethiopia where agricultural intensification is given top 

priority in the country's development strategy, such study that deals with the role of education 

and agricu ltural productivity is quite relevant and appropriate to increase agricultural output. 

To be specific, much has not been done to assess the role of education on agri cultural 

productivity. Therefore, studies related to education and productivity is impoliant mainly 

because of the following reasons: 

(I) Even if, on average 12% of the total govenmlent annual expenditure was allocated to the 

educational sector during the last decades, its contribution to the agricul tural sector is weak 
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(Assefa and Abay 1998). Therefore, in a situation where agriculture is the backbone of the 

economy, it is rea lly imperative to assess the ro le of education on agri cultural productivity. 

2) Moreover, the study is expected to contribute to the ex isting li terature in the fi eld and it 

may give recommendation relevant for policy makers. 

1.5 Scope of Research 

Thi s study focuses on the role of education in enhancing agricultural productivity. Since 

farming takes a higher share of agricultural activities in most rural areas, focus is on farm 

productivity. This thesis is limited to see the impact of education on teff production due to a 

number of reasons. First, teff is generally considered as the most important cereal crop in 

Eth iopia. Second, it covers a large part of cultivated land (3% of the total land allocated to 

cereals). Third, teff accounts for the highest share of the total fertilizer bought by fanners. For 

example, it absorbed 45.5% of the total fertilizer applied in the peasant sector in 1996/97 

(FAO, 1998). And fourth , studies on teffproduction are limited relative to other cereal crops. 

The study will focus on both traditional areas (areas where the system of farming is traditional 

in tenns of technology and input use) and modem areas (where the system of famling is 

relatively modem in telms of teclmology and input use). That is, traditional agriculture of the 

area is often described as subsistence rain fed agriculture combined with limited amount of 

fert ili zer and high-yield varieties while in modem areas there is irrigated agriculture with high 

consumption of ferti lizer and high-yield varieti es . 

Since the study is at a micro level, it is limited to four Woredas from both areas. The Woredas 
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have di fferent agro-ecological zones. Therefore, it is believed that by drawing samples from 

the di fferent agro-c limati c zones in the Woredas, the study would appreciate some sort of 

heterogeneity among famlers. 

Even if education has different effects (i.e. work effect, allocative effect and extemal effect) 

up on agricultural output , this study focuses on work effect of schooling (which refers to the 

increase in farm output that is owing direct ly to education, ho lding other input constan t) due 

to the following two possible reasons: (a) In measuring the allocative effect of schooling 

(which refers to the benefits that education may confer in temlS of an increased ab ili ty to read 

instr:Jctions and calculate treatment amount for new inputs) , the dependant variab le must be 

total farm output aggregated over at least two crops. But in thi s study we have only one type 

of crop, which is teff. (b) one way of capturing the extemal effect of schooling upon 

production is to estimate an aggregate village-level production function. However, since the 

ERHS data are drawn from a small number of villages, there are (ew degrees of freedom and 
~ -=c.",. """'" 

the result would not be high ly robust. 

1.6 Organization of the study, 

~.U. F. B. B 

(
'j:.,,~=,~~ 

/' ,\J\-Al:"..\ f.l I ,. ,. . . 
_,_r·· 'i 

~. ' ,,~V-__ 
~~ - - . 

The thesis is organized as follows. Chapter I includes the introduction, research problem, 

objective, significance of the study, and scope of the research. Chapters 2 will cover fanners' 

access to formal and non-fOlmal education in Eth iop ia. In add ition to that, thi s chapter 

includes the trends and constraints of productiv ity in smal lholder farming. Chapter 3 revi ews 

the literature about the role of education in agri cu ltural productivity. Chapter 4 covers 

research methodology and Chapter 5 present's data analysis and discuss ion of the results. 
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Finally, in chapter 6, summery of the main findi ngs, conclusions and recommendations are 

presented. 
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CHAPTER TWO 

FARMERS' ACCESS TO EDUCATION, AND CONSTRAINTS OF FARM 

PRODUCTIVITY IN SMALL HOLDR FARMING 

2.1 Farmers access to formal and non-formal education in Ethiopia. 

2.1.1 Access to fOI·mal educatiou 

Basically, the development of Eth iopian education system was deep ly rooted in religious 

education of which the two mainstreams were Christiani ty and Islam. Though education has a 

very long hi story in Ethiop ia, modem public education made a mQdest entry into the hi story 

of the country at the begirming of the 20'" century with the establishment of Minilik School in 

1908 (Tefera, 1990). Modem education creeped into the country and was designed to serve 

the interest of the ruling class of that time. It was after the Second World War that a system of 

modern education began to develop in th is country under the leader ship of Emperor Haile 

Selassie I. 

Ethiopian education system has two main sub-sectors that are institutionally separate; (1) the 

f01111al education sub sector, which consists of academic and technical training at primary, 

secondary, and tertiary level; and (2) non-f01111al education, which includes technical 

vocational skill s training and extension contact for the youth and adults. Between 1962 and 

1994, general education was divided into three levels: primary school (grades I - 6); junior 

secondary school (grade 7-8); and senior secondary school (9-12) . Education refon11S in 1994 

revised the structure so that it now consists of primary education (grade 1-8), where grades 1-

4 aim at ach iev ing funct ional literacy and grades 5-8 prepare students for further education; 

general secondary education (grades 9-10), which enables students to identify area of interest 
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for fUl1her education and training; and a second layer of secondary education (grades 11-12) 

that prepares students for higher education. 

In Ethiopia primary school attendance is characterized by poor participation rate in the past 

two regimes. The highest recorded primary gross enro llment ratio (GER)' for Ethiopia was 38 

percent in 1986, only slightly more than half that of sub-Saharan Africa overall. This is due to 

the very low enrollment rates in rural areas. Nearly universal primary education has been 

achieved in urban centers. Low enrol lment in the rural areas is therefore mainly responsible 

for the low national average (World Bank, 1994). 

A primary school enrollment has declined continuously. In absolute tel1J11s it declined from a 

level of 2.9 million in 1987/88 to 1.9 million in 1992/93 (World Bank, 1996). On the other 

hand; 1995 estimates by MOE indicates that primary GER has increased to 34.6 percent for 

grade 1-6 and 30.1 percent for grades 1-8. Similarly GER for secondary and tertiary school 

was very low. In 1995 it was 19 percent for junior secondary and 9 percent for senior 

secondary) . Accordi ng to the MOE, only l out of! 0 children who enter primary schools 

completes the 12'" year of secondary school in 1996. Access to secondary education in rural 

areas is very low compared to primary education. For example, in 1995 GER was 6 percent in 

j unior secondary schools in rural areas, compared to 73 percent in urban areas (MOE 1996). 

I The gross enrollment ratio is c;l1culalcd as the ratio of currently enrolled stude nts (regardless of their age) 10 the total elig ible population ill Ihe rclcvam age 

group. 
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According to the MOE records, less than one-half of I percent of the school age popu lat ion in 

Ethiopia is able to ga in access to tertiary education in 1995. 

As mentioned above, enrollment ratios indicate wide di sparities between urban and rural 

areas. The total primary GER was 91 percent in urban areas and only 18 percent in rural areas. 

On average, children in ru ra l areas enter grade I at a later age (at least II years) compared 

wi th chi ldren in urban areas (9 years). Similarly the junior and senior secondary GER were 

24 percent and 23 percent in urban areas and both were I percent in rural areas, respectively. 

The following table shows the net enrollment ratios by schooling and urban/rural. 

Table 2.1; GER by Schooling Level and UrbanlRural in 1995. 

Urbani Rural Primary Junior Secondary Senior Secondary Tertiary 

Urban 0.90 0.24 0.23 0.01 

Rural 0.18 0.01 0.01 -

Source: MinIStry of EducatIOn, 1996 

Management Problem, provision and financing of education contribute to the poor access of 

rural people to formal education in Ethiopia. On the other hand, even if the supply of 

school ing increased in absolute terms for the last seven years, high rate of population growth 

and low demand of schooling (due to opportunity cost of children's time in school) were other 

prob lems of schooling in manys part of rural Ethiopia. 
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2.1.2 Farmers' access to NOII- formal educatioll 

Descriptions of Non-Formal Education (NFE) activiti es in the rural sector might have been 

based on the type of non-fonnal educational techniques being utili zed, as we ll as the basis for 

descriptions of NFE in the modern sector. However, it was felt that classification by the 

objecti ves of the programs in the rural sector provides the more meaningful basis for 

taxonomy (Niehof and Wilder, 1974). Accordingly, the programs that were investigated in the 

rural sector of Ethiopia were classified by the type of program and the objectives of the 

organization conducting the NFE activity. The fi rst groups of non-fornlal programs described 

were Agricultural Development and Agricultural - Based Multipurpose Programs. It is 

understood that there were more than one non-formal educational technique employed in thi s 

classi fication. The second group was concentrated on public health. Here also more than one 

technique or method of non-fomlal education were utili zed, and some duplicate those used in 

the programs wi th an agricul tural development ori entation. The third group was concerned 

with programs engaged in training personnel to conduct rural development programs. 

[n Ethiopia, the' Extension Package program' concept refers to development programs that 

are based on the introduction of related groups or ' package' of inputs or innovations. In rural 

areas, the package was based on the agricultural inputs necessary for the farmer to increase 

production. The number of inputs included varies from program to program, and the inputs 

may also contain other components, such as women' s programs, literacy training, etc. 
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The Chilalo Agricultural Development Uni t (CADU, 1967-74) was one of the earl iest 

examples of large-scale package programs in Ethiopia and it was a joint project of ministry of 

Agricultural and Swedish international Development Agency [Nekby 1971]. The educational 

Idevelopment program of CADU was composed of four principal elements : (I) the model 

farm~r, (2) agricultural extension and marketing agents, (3) experimentation and research to 

feed ideas to the educational processes, and (4) agricultural services such as credit, marketing, 

and other services to provide essential substantive ingredients to the educational processes. 

[Bergman 1970, Tecle 1975, Gebregziabher 1975]. 

The CADU 'package' was the most comprehensive package in Ethiopia. The program's major 

emphas is was on increasing agricultural production; however, it also contained extensive 

women 's programs, including home skill s, and li teracy programs. 

The CADU 'package' demonstrated the value of a package approach to agricultural 

improvement and the parti cipants had greatly increased their agricultural yield (including the 

production of milk) and their income. The principal particles espoused, including the use of 

better seeds, increased use of fertili zers and other improved practices, had been widely 

replicated. Innovations were created in agricultural machinery. Improved methods of 

providing credit a securing repayment of loans were demonstrated . A plan for initial and 

continued research was included in the program's strategies and operations. Effective non­

formal education methods were devised to strengthen the participation of men and women, 

largely illiterate, in the developmental process, thus improving their own welfare and 

increasing their contribution to national goals. (Hunter and others 1974). 
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Wollamo Agricu lture Development Unit (W ADU) initiated two years after CADU, was the 

second major agricultural package program initiative in Ethiopia and was funded by a loan 

from the Intemational Development Agency (IDA). CADU was a comprehensive package 

program has included the full range of inputs needed for agricultural development: extension, 

cultivation teclmiques, seeds, fertili zer; credit, marketing, women's programs, roads, research, 

crop trial s, and so forih . W ADU, had no research program, no [ann implementation and 

manufacturing component, non women's program, and non water development program 

(Tecle 1975]. 

Generally stated, the overall obj ective of the program was to increase agricultural production, 

both in tem1S of quantity and quality of the crops and animals raised. Non-fonnal education 

techniques were used in the program to faci litate the adoption of new agricultural practices 

and inputs, in this case principally improved seeds and ferii lizers. Two very interesting non­

fonnal education activities, which were being conducted in the same area as the W ADU 

proj ect, were the UNESCO Work Oriented Adult Literacy Program (WOALP) and the Agri­

service Ethiopia program. The work aspect of the UNESCO literacy program was centered at 

agriculture, women's program and handicrafts mainly weaving. The Agri-service Ethiopia 

program was centered at the areas of the country where agricultural extension agents were 

working (Niehoff and Wilder, 1974). 

The UNESCO/WOALP program was fa irly extensive, with emollment in the W ADU area in 

the firs t few months of 1972 being reported as approx imately 6,800 students. This figure was 

large in comparison of the total number of fatmers in the area. But all the enro llees were not 
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acti ve fanners. Many were women, older men who were not necessarily heads of households, 

and many children who were not able to enter the regular school system. The non-formal 

education techniques utili zed focused largely on demonstrations and were based on 

techn iques proven by other developmental projects in Ethiopia. 

After the Ethiopian revolution and the agrarian refoml of 1975, the CADU approach was 

extended to cover the whole Arssi region, and the Arssi Regional Development Unit (ARDU) 

was created. ARDU spent most of its extension time and resources in helping fanners who 

belonged to producers' cooperatives in which land was cultivated communally, and extension 

agents did not extend their services to small private fanners. 

The extension services in other regions of Ethiopia have considerably fewer resources. Each 

of the specialized departments of the ministry of agriculture (water and soil conservation, 

livestock, plant husbandry, agronomy, and cooperative development) runs its own extension 

service that reaches down to the sub district level. Contact between extension agents and a 

fanner in other regions was even more limited than in Arssi, where the ratio of extension 

agents to rural households was roughly I : I ,900. In some areas, which were fairly similar in 

potential to Arssi, for example, the ratio was 1:6,000 (ARDU, 1976). 

The training and visit (T & V) extension system was introduced in June 1983 as a pilot project 

in the Tiyo and Hetosa sub districts of Arssi region, Ada and Lume sub districts of Shoa 

region, in the Shashemene and Arssi-Negelle sub districts in the southern part of shoa. The 

T & V system was characterized by a systematic time bound program of staff training and farm 
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visits. Discipline, a concentrat ion of staff eff0l1 on agricultural problems, deliberate li nkages 

with researchers was assumed to ass ist in improving the effectiveness of extension services. 

The training and visit pilot proj ect was based on the assumption that the effective 

communication of relevant message was crucial for adoption of a new technology. As 

indicated by BeneI' (i 984) the basic features in its design includes: a) a regular schedule of 

vis it by ex tension agents, involvi ng person-to-person contact with fanners, so that production 

recommendations can be communicated effectively; (b) Regular training of extension agents 

to up grade their skills, (c) its attempt to link extension and research. 

After the fail of the socialist govel11ment the National agricultural extension package program 

has been launched since 1994/95. The programmed assists small-scale fa1111erS to improve 

their productivity through di ssemination of research-generated inforIllation and techno logies. 

The program, which was only limited to 7 regions and 35,000 fanners in the initial year, has 

expanded to all regions and participant of 3.5 million fanners in 2000-production season 

(Tabl e 2.2) . 

Tab le 2.2: F::rmcrs I'arlicipatioll in the Exll'll sioll Systelll 

Year No. Of regions No.Offarlll('rs 

1994/95 7 36600 

1995/96 I I 350000 

1996/97 " 650000 

1997/98 II 2909244 

2000 I I 3508 112 

Source, MII11SI1Y 01 Agltcullurc, 1999/2000 

The ex tension program has demonstrated to fa1111erS the possibility of increasing production 

and productivity of crop and livestock, which in turn increased demand fo r agri cultural 

17 



services. The ex tension program has enabled the palticipation to increase thei r production per 

hectare. However, even if ex tension program is expanded in different regions of the country, 

the production of major crops is still low. Fore example, in 19997/98, cereal production and 

major crops production fe ll by 23 and 21.8 percent, respectively (National Bank of Ethiopia, 

1999) . 

2.2 T l'ends and constraints of farm productivity in Ethiopia 

Ethiopi a has a (otal land area of abo ut 113 ,000,000 hectares . Some estimates suggest that 

abo ut 12.6 million hectares, 10.3% of the total area is intensively cultivated, and 15 .3 millioll-

hectare (1 2.5%) is moderately cu ltivated whi le other propOition of the land area is cOvt"red by 

forest and grass land (Ministry of Agricu lture, 1998). 

Table 2 3' Area Cultivated Tota l Production and Yield of Cereals Pulses and Oil $1'('d s .. 
Cereals Pulses Oil Seeds 

Year Qui nta ls Area Y ield Quintals Area Yield Quin tals Area Yic!d 

('000) (OOO·h".) (qtlha,) ('000) (OOO'h,) (qtlha) ('000) (OOO 'h,.) (QUh 
, 

1980 56 11 8.6 1 4711.85 11.91 9494.09 867.71 10.59 641.27 123.55 5.19 
1981 5407 1.71 4625.77 11 .68 9143.22 902.77 10.12 503.4 151.3 1 3.32 
1982 67182.8 5029.22 13.35 10272.7 936.04 10.97 789.3 172.6 4.57 
1983 55268.19 4715.59 11.72 7987.28 867.81 9.204 5893 154.71 
1984 42398.47 4814.68 8.806 6012.39 862.5 6.971 618.2 181.13 3.41 

1985 48199.87 4991.57 9.656 5389.27 858.96 6.274 595.42 167. 17 3.56 
/ 1986 65040 5304.86 12.26 6470.14 791.87 8.171 476.54 \39.58 3.41 

1987 61950 5237 11.82 6109.42 871.81 7.008 440 116.3 3.78 
1988 63840 5300 12.04 61 11 .37 854.24 7.154 423.52 115.45 366 
1989 63550 5180 12.26 6242.69 753.99 8.28 407.72 129.54 3.14 
1990 64a570 5060 12.76 7108.43 808.34 8.794 423.94 132.49 3.2 
1991 63050 51120 12.31 8244.55 939 8.78 600 159 3.77 
1992 70700 5265 13.42 8150 925 8.811 600 159 3.77 
1993 69060 5217 \3.23 8723 978 8.915 570 144 3.95 
1994 72760 5023 14.48 9550 1078 8.859 560 144 3.88 
1995 91670 6737 13.60 11\30 1247 8.925 570 145 3.93 
1996 11 0600 8771 12.61 1138 1276 0.892 580 146 3.97 

Aver'age 65883.27 5399.48 12.23 736 1.40 934.48 8. 16 546.7 147.33 3.79 

' " SOlllce. Cenlral Statistica l Authonty, 1998/99. 

2 One tOil is cqu~1 to 10 quintals. 
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As shown in table 2.3, cerea l production averages 6.6 million tons during the period under 

consideration. On the average, 5.4 million hectare of land was cultivated to grow cereals, 

giving a yie ld level of 12.2 quintals or 1.2 tons per hectare'- On the other hand on average 

annual pulse production amounted to 807,168 tons, compared to 55,226 tons in the case of 

oi lseeds. On average 930,560 and 145,930 hectares ofland was allocated of the production of 

pulses and oilseeds respecti vely. Therefore, yield levels were low, averaging 8.7quintals to 

pulses and 3.8 for oil seeds (Table 2.3 above). 

Therefore, for the period 1980 to 1996, cereals are by far the most among the field crops, 

accounting for 88.3% and 83.2%of the total production and cultivate, respectively. But the 

share of pulses and oi l seeds was 10.9 and 0.8% in the total production and 14.5% and 2.3% 

in the total area cultivated (Table 2.3 above with own calculation). 

From this information one can say that the share of cereals increased over time and farmers 

seem (0 allocate a large proportion of their land to the stable cereal crop main ly due to decline 

in fann size. When we see the perfom1ance of major food crops, the highest yield is reported 

for maize and the lowest is for teffwhile barley and wheat varied between the two. 
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annual pulse production amounted to 807, 168 (ons, compared to 55,226 tons in the case of 

oil seeds. On average 930,560 and 145,930 hectares of land was allocated of the production of 

pulses and oilseeds respectively. Therefore, yield levels were low, averaging 8.7quintals to 

pulses and 3.8 for oilseeds (Table 2.3 above). 

Therefore, for the period 1980 to 1996, cereals are by far the most among the fi eld crops, 

accounting for 88.3% and 83.2%of the total production and cultivate, respectively. But the 

share of pulses and oil seeds was 10.9 and 0.8% in the total production and 14.5% and 2.3% 

in the total area culti vated (Table 2.3 above with own calculation). 

From this information one can say that the share of cereals increased over time and fmmers 

seem to allocate a large proportion of their land to the stable cereal crop mainly due to decline 

in fa1111 size. When we see the perf01111ance of major food crops, the highest yield is reported 

for maize and the lowest is for teffwhile barley and wheat varied between the two. 

19 



rc< ble ). ,4 : No.t-iotL \)(J,cle. 1DfiA.I produ (.+;01\. Il>f- FCv.€ Meo.-jOV crD~ 
Quint. Area Yield Quin . Area Yield Area Yield Quintals Q uint Area Yield Quin. Area Yield 

YEARS ('000) (OOO'ha) (Qtlh.) ('000) (OOO'ha) (Qtlh.) . (000' hal (Qtlh. ('000) ('000) (OOO 'ha) (Qtlh.) ('000) (OOO'h.) (Qt/ha) 

1980/81 13337.06 1385.10 9.63 8304.76 671.15 12.37 973.35 12.27 14194.17 9810.54 743.21 13.20 5105.56 462.27 11.05 

1981 /82 11018.78 1354.43 8.14 10437.24 582.95 17.90 831.50 17.90 12165.04 8677.27 727.8 11.92 5 140.94 592.09 10.03 

,'~ 1982/83 13971.54 1423.52 9.82 14583.63 7732.97 19.90 897.14 19.90 13786.95 10706.3 814.68 13.14 7993.91 632.49 12.64 

1983/84 11258.11 1360.46 8.26 14796.31 799.09 18.52 929.96 18.52 12298.144 8341.17 8 16.71 10.21 6036.42 580.25 10.40 

~ \ ~\\ , 
1984/85 9057.14 1339.88 6.76 9598.82 847.72 11.32 754.46 11.32 5058.10 772 1.94 74\.41 10.42 5850.42 592.10 9.90 

1985/86 9575.64 1291.89 7.41 8825.75 784.25 11.25 843.45 11.25 9005.50 8070.45 821.42 9.83 6571 .58 686. 11 9.58 

.:.: 1, 
1986/87 10331.10 1277.08 8.09 15411.03 932.10 16.53 752.85 16.53 9670.38 8938.71 797.96 11.20 6511.2 1 587.3 1 11.09 

II .., 
1987/88 10180.10 1246.62 8.17 16309.65 856.35 19.05 773.36 19.04 8914.94 8220.75 676.54 12.15 6817.89 592.63 I 1.50 

< 'I 

1988/89 12087.47 1367.68 8.84 14550.75 788.81 18.44 607.51 18.45 8423.41 7415.36 648.81 11.43 6884.10 561.35 12.26 

1989/90 10475.01 1219.33 8.60 17243.37 880.27 19.59 723.18 19.59 9646.94 8099.25 588.93 13.75 6936.53 540.03 12.85 

1990191 18405.54 1287.9 1 14.29 11821.13 926.84 12.75 498.83 12.75 6840.27 7256.07 561.67 12.92 7135.28 497.15 14.35 

1991192 11985.18 1378.17 8.70 12591.66 766.13 16.44 429.70 16.43 5588.62 7582.60 605.27 12.53 7595.57 549.23 13.83 

1992/93 14007.17 1395.79 10.07 14347.71 775.90 18.53 435 17 18.53 6456.87 8090.56 612.98 13.12 8860.35 556.23 15.93 

1993/94 12960.23 1431.43 9.04 13820.30 835.60 16.54 45855 16.54 7246.08 9000.74 594.08 15.15 7885. 10 573.83 13.74 

1994/95 13542.20 1923.04 7.04 17451.50 1152.20 15.15 924.11 15.15 11701.55 8841.36 9 16.97 9.64 10679.4 802.42 13.3 I 

1995196 17523.75 2097.40 8.36 25392.92 1280.69 19.8 1252.4 19.83 17226.52 8725.75 825.54 10.57 10763.4 882.06 12.20 

1996/97 20018.93 2167.77 9.24 2532003 13 16.87 19.23 1399.9 1923 20073.46 7423.85 697.67 10.64 10015.9 772.23 12.97 

Average 12925.59 1467.50 8.85 14754.91 878.23 16.67 793.27 16.67 10488.0 1 R,07.22 717.16 11.88 7504.90 615.28 12.21 
Teff Md.)2=- 5<>10'9 II v"t a.I .. " ",heat' 
Source: CSA, 1999. 
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Bctween 1980/8 1 and 19%197, annual tefr production was 13 mi llion quintal s, with a growth 

ratc of 1. 9% per annum. The recovery o f output after 1991192 was very strong except in 

1993/94. Tefrproduction increased (over the previous year) by 29% in 1995/96 and 14% in 

1996/97 (Table 2.4). From the total cereal production 23 percent is made up of teff, but the 

dominance of this production is true if we consider the area cultivated. On average, about 1.5 

million-hectare was cultivated for teff production for the period 1980/81 to 1996/97. That is 

the share of teff in the tota l area was 3 1 percent on average. 

However, the yield of tef[ did not show any signi ficant increase between 1980/8 1 and 

1996/97. On average, teff yield was 8.9 quintals per hectare while that of barley and wheat 

was 11 .9 and 12.21 quintals per hectare, respectively. Thus, yield of teff was 26 to 28 percent 

lower than that of other cereals li ke barley or wheat. Even though, teff accounts for the 

{ 

hi ghest share in the total fertili zer consumed by the peasant sector (i .e. it took 45 .2% of total 

fertilizer applied in the peasant sector or 49.3% of the fertili zer applied on cereals in 

1996/97.), no significant change in productivity or yield was recorded in the past. 

A number of exp lanations can be given for the poor perfonnance of agricultural productivity 

in general and terr production in particular; the key constraints inc lude the foll owing: 

-The technology base of peasant agriculture is very poor over the years. The prevalence of an 

age-o ld backward traditional farming system forced productivity level in peasant fal111S 

to remain very low. 
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-Lack of access ~o ll10dem inpu ts is one of the constrai nts . For instance, one of the problems 

o f tcff production is lim ited use o f improved seed; on average only 1.7 percent of teff 

area was covered with the improved seeds in 1996/97 (FAO, 1998). As a result fertili zer 

is often applied mainly with loca l seed. 

-A majo r factor behind the low and stagnating yield is dependent on rainfall agriculture 

system. Irrigated cereal producti on covered only 0.6% of the total area. Similarly, from 

the tota l te rf production only 0.2 percent was covered by inigation (CSA, 1997). Such 

poor access to l!TlgatlOn has madr;the -' 'mlll' e ·" eds and other technologies very 
~. 15 . • • l! 

ri sky and Icss profitable. • I~::~ :1 

, ~ 

~ ... , ,{/, 

;~~ ( R.'_#.7 

-Agricultural research and extension: agricultural research is in an organi zed quest for new 

knowledge; on the bas is of scientific method it seeks to confi lm or refine what is known, 

to improve method and techno logies, equipment, and practices . Despite research 

importance to agriculture it has remained low in this country due to lack of adequate 

resources. For the period 1996 to 1997 average expenditure was only about 15 million 

Birr although it has shown an increasing trend over time. For example, in 1993/94 

expenditure on agriculture research in Eth iopia was 0.2% of the agriculture GDP (i. e. in 

1994, investment in agri cultural research amounted to Birr 26.59 million , whi le 

agri cultural GDP for the same year (in nominal price) was roughly 14 billion) . Thus, thi s 

amount was below the recommendation that the World Bank has called for a target of 

2% of the agri cultural GDP to be invested in agri cultural research (National Bank of 

Ethiopi a Quarterly Bul letin, 1998). 
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CHAPTER THREE 

LITERATURE REVIEW 

3.1 Theoretica l bacl<ground 

Education, in its different fOIlll S, is considered as one of the important aspects in human 

resource development. Most fundamentally, development requires change in the attitudes and 

action of individuals. Education can help people understand why change is neces·sary and can 

prepare them to acquire the knowledge necessary for achieving change. To increase 

• 
agri cultural prociuctivity it is not suffic ient; for example, that a fanner merely knows that 

fertili zer increases yie ld. Rather, he must have enough under~tanding on how to apply the 

, proper kind and quantity of fertili zer in relation to the natllre of the so il, rainfall or to the 

quantity of irrigated water at hi s/her di sposal. .. 

Tlu·ee different types of education are often distinguished in the literature. "Fonnal" , which 

consists mainly of schooling; "non-formal" , which includes different kinds of extension and 

organized apprenticeships; and "infornlal" , which refers to a wide definition of learning-by 

do ing, inc ludi ng not only cii rect experi ence in a pal1icular job but the multi-dimensional 

processes of learning that ari se from being exposed to different circumstances (Coombs and 

Ahmed, 1974: Figueroa, 1986). 

, 
Education can have "cogniti ve" and "non-cogniti ve" effects. The cognitive effects consist of 

the development of general reasoning skill s and the transmission of specific knowledge. The 
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non-cognitive effects modi fy attitudes and beliefs'. In the cognitive area there ex ist stro!1g 

interactions betwecn develop ing a general ized capaci ty of th inki ng and learn ing, on the one 

hand, and the speci fi c subjects learned, on the other (F iguerod, 1986). 

It has been argued that the greater structure, longer durati on and specific age group of school 

attendance makes fo rmal education best sui ted fo r the "fol1nation of competence", while the 

greater flex ibili ty of non-formal services, which allow theI>l to deli ver a message closer to the 

work place, makes thi s type of education best suited fo r the "transmiss ion of information" . 

in formal educat ion can provide either cognitive or non-cognitive effects depending on the 

speci fi c type of experience. For exampie, a migration experience as an urban street sell er may 

improve the numeri cal capabilities of a peasant, facilit ating future calculations of costs and 

retuI11s on the fa rm, whereas hi s experi ences as a fal111 wage- laborer can put him in touch with 

specific infoI111ution about new technologies that he can then app ly to his own faml (Rowman, 

1976; Jamison and Moock, 1984) . 

Many of the non-cogniti ve effects o f education -receptivity to new ideas, competitiveness and 

willingness to accept discipline - are directl y relevant to productive economic activity. Others 

- to lerance, se lf-co nfidence, social and civic responsibility - are more personal or political in 

nature (World Bank, 1980). F0I111al and inf0l111al education is likely to be the most important 

processes for the change of attitudes and beli efs. 

3 The relative l1UP0r1:H\CC of these effects is still poorl y understood: see. for instance. the debate between the "anthropological" and the "economic" \'icws in 

Wharton. 
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What are the mechanisms through which education can have an effect on output and income? 

Education may have productive value because it enables the farmer to produce larger output 

quantities [i'om the same quantities of inputs and because it helps the farmer to allocate 

resources in a cost-efficient manner, choose which and how much of each output to produce, 

and in what proportions to use inputs in their production (Jamison and Moock, 1984). Welch 

(1970) has labeled these effects of education as the "worker" effect and the "allocative" effect. · 

The former is related to the enhanced capacity of production with a given set of inputs, and 

the latter has to do with the falmer's ability to acquire and decode infomlation about costs and 

productive characteristics of other inputs. A central aspect of the allocative effect is the 

capacity to evaluate and adopt profitable new technologies. 

Many variables must be taken into consideration when assessmg the new technologies. 

Imposing order on the ex isting evidence and understanding the results is a difficult process, 

and here education may be expected to play an important role. Schooling can facilitate the 

process in several ways. Increased numerical skill s are likely to be of importance. A greater 

capacity for abstraction will make it easier for an educated farmer to uncover causal relations 

between technology and outputs which-because of long lags between application and results 

and weather-related randomness influencing the reSUlts-may remain obscured to less educated 

famlers. Well-designed extension programs are also likely to help the farmer through this 

process by demonstrating technologies under conditions that are similar to the farmer's own, 

by pointing out the causality between the use of new inputs and specific results and by 

facilitatin g the calculations of profitability. Also crucial in thi s phase are the non-cognitive 

roles of education, which can make the farmer more receptive to new ideas and more self-
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con fident and, conseq uently, more wil ling to innovate. 

Adoption as a process largely consists of the identifi cation of "superior technologies". 

However, education itself can be a crucial complementary input in the new technological 

package. The superiority of the new technology over the traditionally used ones may requi re 

the presence of high levels of education. The productivity levels obtained with the new 

technology may crucially depend on the farmer' s education (Eicher and Staatz, 1990). 

The l: se of some modern technologies may involve a large number of alternatiye procedures, 

and the choice of a particular one may depend on the conditions of the natural environment or 

the market. When this is the case, recourse to memory may be insufficient and personalized 

transmiss ion of information inefficient. [n this situation, literacy may be needed to facilitate 

the storage of the large amounts of infOlmation involved and ease its impersonalized 

transmission. When chemical inputs are introduced, numeracy may be required to ca lculate 

the correct proportions in their use. All thi s suggests that there may ex ist high costs to 

learning the use of the new techniques, and these costs are likely to be smaller for the more 

educated farmers. The level of education required for the efficient use of inputs could depend 

on the sophistication of the new technologies. For the simpler ones, no forma l ed ucation 

might be necessary, basic literacy might be enough. For the more complex technologies 

higher level of education wi II be necessaty. 

An impl ication of this is that when Illodern technologies are in use, education is li kely to have 

a positive effect 011 producti vity. Thus, education Illay favor adoption not on ly because of the 
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role it can play in the fast::r discovelY and assessment of the new technologies but also 

because it act s as a complementary input for the appropriate use of the new technologies. 

I-fence, adoption wi ll be more profitable for the more educated peasants. In other words, a 

major reason for the early adoption of the more educated falmers may be that the gain 111 

productivity that can be obtained from the new technologies is larger for them. 

Increasing literacy may help farmers to acquire and understand information and to calculate 

appropriate input quantities in a modernized or rapidly changing environment. Improved 

attitudes, beliefs and habits may lead to greater willingness to accept ri sk, adopt innovations, 

save for investment and genera ily to embrace producti ve practices (Appleton and Balihuta 

1996; Cotlear 1990). Education may either increase prior access to external sources of 

information or enhance the ability to acquire infonnation through experience with new 

technology. That is, it may be a substitute for or a complement to faml experience in 

agricultural production. Schooling enables farmers to learn on the job more efficiently 

(Rosenzweig 1995). 

Education may directly influence agricultural productivity VIa one or more of the routes 

described above. Education may also ind irectly increase output through its interaction with 

other institutional variables. For example, schooling may substitute for access to credit by 

providing the skill s necessary to obtain waged employment, thereby generating cash to 

finance agricultura l investments (Appleton and Balihuta 1996). Collier and Lal (1986) note 

the impoliance of non-agricu ltural income for faml productivity. Remittances from migrants 

educated by the household may also serve this [·unction. FUlihennore, Phillips and Marble 
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Increasing literacy may help farnlers to acquire and understand infonnation and to calculate 

appropriate input quantities in a modernized or rap idly changing environment. Improved 

attitudes, beliefs and habits may lead to greater willingness to accept ri sk, adopt innovations, 

save for investment and generaily to embrace productive practices (Appleton and Balihuta 

1996; Cotlear 1990). Education may either increase prior access to external sources of 

infonnation or enhance the ability to acquire infonnation through experience with new 

technology. That is, it may be a substitute for or a complement to fann experience in 

agricultural production. Schooling enables fanners to learn on the job more efficiently 

(Rosenzweig 1995). 

Education may directly influence agricultural productivity via one or more of the routes 

described above. Education may also indirectly increase output through its interaction with 

other institutional variab les. For example, schooling may substitute for access to credit by 

providing the skill s necessary to obtain waged employment, thereby generating cash to 

finance agricultural investments (Appleton and Balihuta 1996). Collier and Lal (1986) note 

the importance of non-agricultural income for farnl productivity. Remittances from migrants 

educated by the household may also serve thi s function. Furthennore, Phillips and Marble 
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(1986) note that educated fa rmers are able to interact more effectively with crel 

because they can understand financ ial transactions and keep records, increasing the. 

of obta ining credit. 

The main hypothesis deri ved from the preceding di scussion is straightforward. Education 

helps people to obtain and evaluate infol1l1ation about improved techniques and new 

economic opportu nities to keep track of past events and estimate the retul1ls to potenti al 

innovations. Educat ion also helps people to use the new teclmiques adequately, with a lower 

learning-cost. In consequence, we expect to observe education to be associated with higher 

productivity. 

3.2 Empirical studies 

Several studies have attempted to test the above hypothesis. Lockheed, Jamison and Lau 

(1 980) reviewed studies from 37 regions, which tested the effects of fanner's schooling on 

agri cultura l producti vity. Most of these studies used production function and output was 

regressed against physical inputs and educati on indicators. In their analysis they concluded 

that four years o f school education was associated with a mean increase of 9.5% in 

agricultural producti vity in areas where a significant change in agriculture was taking place. 

In contrast, in agricultural areas where little change was taking place, an average of on ly 1.3-

% gain in agricultural producti vity was attributable to fo ur years of schooling. Another study 

by Lockheed, Jami son and Lau (1980) rev iew of eighteen studies o f farmers'education 

conclude that four years o f elementary education increased fa l1l1 productivity by an average of 
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7%; with some evidence of a threshold number of years of schooling (four to six), at which 

the efrect or education was greater. 

It suggests that education is practi cally likely to increase the output of traditional fanners if 

other complementary attempts are made to change the famling environment - by the provision 

of roads or of access to marketing faci lities, feltili zer, better crop vari eti es and so on. 

Evidence suggests that fo ur years schooling is capable of enhancing the output of 

modemizing farmers by as much zs 10% per year, as compared to uneducated fann ers in the 

same area, keeping land, capital and labor time constant. Although these results are 

promising, it has to be noted that in most of the studies surveyed the education variable was 

measured very simply by years of schooling. Thus, some of the apparent increase in output 

associated with education may ari se from other omitted variab les (such as inherited ab ility), 

which may be correlated with but not causally related to the number of years spent in school. 

These results are consistent with T.W.Schulz's (1 975) hypothesis that the value of education 

is li kely to be greater in a modem environment. In trad itional environments, technology and 

markets change very slowly. Here, di scovery of optimal economic behavior in the use of 

technology and the allocation of resources has occurred by a long process of tri al and error 

and the results of thi s process can be replicated over the years and even from generation to 

generation. By contrast, a modem environment is characterized by continuous changes in 

technology and market situations. Facing a dynamic environment of thi s sort, fanners 

constantly need to adjust to new opPOltunities by taking decisions concerning new options, 

which did not ex ist before. Thus, changes in the technological environment increase the value 
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of a farmer' s "abi lity to deal with disequilibrium", and it is here that education may playa 

major role4 

Evidence generall y consistent with thi s hypothesis has been found in previous studies. When 

the results summarized by Lockheen, Jamison and Lau were classified according to whether 

the regions are modem or traditional, they found that the effects of education are much more 

likely to be posi tive in modernizing agricu ltural environments than in traditional ones. 

However, as the authors indicated, the classification used in this survey utili zed ad hoc 

variables to define modemizing agriculture, and it was not possible to examine whether the 

regIOns vary in other ways, which may mediate the relationship between education and 

productivity. 

A paper by Figucroa (1986) compares the results from four Latin American counlIy stud ies 

and concludes that education's contribution to productivity is greatest in modemizing region 

under examination before presenting the econometric results. The review of the Brazi l and 

Mexico studies shows the problem of comparisons that include modern and traditional regions 

that also differ in eco logical and economic characteristics. 

In Mexico, the study included two traditional regIOns that were suffering from drought, 

together with two modern regions that had a good agricultural year. This introduces a problem 

4 the original argument was presented ill Schultz (1 %4): it has been funh er refilled and developed ill Schultz ( 1975). The quotation is from latter article. 
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given that the impact of education is being measured by gaps in the productivity obtained by 

farmers with high and lower educat ional levels. These gaps are reduced in a drought year 

when the regional variance of yields tends to fa ll. Figueroa recognizes that there are also 

di fficult ies in the compari son arising fi'om differences in cropping patterns: education has an 

effect on the production of maize in regions where this is the most important crop, but has no 

distinguishable effect on maize where it is a secondary crop. The Brazil study suffers from a 

similar problem: its authors conclude that education has its greatest effect in modernizing 

regions, but an'ive at this conclusion by comparing a modern region that has a widespread 

in'igation system with a rain - fed traditional region suffering from intense drought. An 

impOliant methodological lesson arising ITom Figueroa's review is that, to be val id, the 

comparison of traditional and modern regions must ensure that other features that distinguish 

the regions do not mediate the observed differences in the contribution of education to 

productivity. 

Benhabib and spiegel (1994) found that education level was an important detenninant of 

differences in agricultural productivities among countries. They hypothesized and confirn1ed 

that education had a positive effect on farmers' productivity in all 38 countries data set. Their 

argument was that schooling helps farmers to use production infonnation efficiently, as a 

more educated person acqu ires more production action and so it is a better producer. 

Phillips (1994) reviewed an additional 12 studies using 22 data sets 9 with more recent data 

and greater representation of Latin America), and was able to confinn the general trends noted 

above. The average increase in output owing to an additional four years of schooling in the 
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studi es he considers is 10.5 percent, with the relevant fi gures for trad itional versus modem 

farm ing systems at 7.6 and 11.4 percent, respectively. However, hi s survey was sufficiently 

geographi cally di verse to show that (under certain conditions) the effects of schoo ling are 

stronger in Asia than in Latin Ameri ca, irrespective of the degree of modemizat ion. This may 

have implications for the assumed applicab ility of Asian findings to Afri ca, though too few 

studies using AlTican data were included to draw strong conc lusions. 

Appleton and Bali huta (1996) point out that these surveys included only two Afri can studies 

(both on Kenya) and that education was not found to be significant in either. They review 

several addi tional African studi es and find that the effect o f schooling on agricultu ral output is 

usually not signi ficant, thought in some cases it can be large, indicating that there is 

substantial vari ation in retums to schooling both within and between the areas surveyed. The 

authors suggest several possible reasons for the lack of signi ficance of education in the 

African studies, includ ing small sample sizes (for a few of the studies), errors in measurement 

of farm production, and wide vari ation in the actual effects of educat ion on agricultural output 

in different areas and under different farming systems. These reviews illustrate the need for 

further invest igation of the effects of education on farm productivity in Africa. 

Studies Specific to Ethiopia 

Until recentl y, very little empirical ev idence was avai lab le to illuminate the effects of 

education in Ethiop ian agri culture . Much of the recent research may be criti cized on the 

grounds of poor measurement of education va ri ab les and small sample size. However, a 
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vari ety of data sets and methods have been used in this context, providing some insight in to 

the effects of education on productivity and effi c iency in Ethiop ia. 

Mesfin (1 994) investigates technical efficiency in cerea l crop production in Ethiopia using 

aggregate data for the period 1980-86. The data on education are weak. Although conc lusions 

must be drawn with caution, he reports that primary schooling tends to increase productivity, 

while secondary schooling has no effect. 

Assefa (1995) followed the three-stage procedure to test the impact of education on technica l 

efficiency of small holders in Ada and Baso woredas. Fi rst he form ulated a stochastic fronti er 

production function with composed errors and then he estimated the coeffic ients using the 

maximum likelihood technique. Then he concluded "secondary school education, oxen, time 

of feliili zer deli very, and extension contact are the most important factors intluencing 

teclmical efficiency in Ada sub district"(Assefa, 1995). 

Abrar (1 996) also l13ed the same procedure to identified differences in technical efficiency 

among his sampled famlers and he attributed these vari ations to differences in farmers' socio­

economic factors such as faml and househo ld size, age, and the level of off-falm activities 

(Abrar, 1996). 

"'" Abay ( 1997) tested the hypothesis of equal allocation and technical efficiency of educated and 

illiterate famlers by using the modified Y- L profit fu nct ion model under valious linear 

restrict ions. The results showed that educated fann ers are re latively and absol ute ly more 
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efficient than illiterate farmers. This implied that at the existing level of factor endowments 

and technology there is a potentia l to increase agricultural output by making illiterate farmers 

to operate closer to the efficient level achieved by their educated neighbors. It is also showed 

that expansion of schoo ls and increasing enro llment rates in rural area have higher payoff than 

in modern areas at least in increasing the probability of farnlers to adopt fertili zer input. 

Moreover, he also indicated that education increases not only the efficiency of farmers but 

also the probability of farmers to adopt improved inputs such as ferti lizers. 

Assefa and Abay (1997) estimate a stochastic frontier profit function to investigate technical 

and elective efficiency of farnlers. Their data are also drawn fro m the ERRS . However, only 

four of the 15 sites were considered, and with in those four sites, on ly those households who 

used fertilizer and hired labor were included (120 households in total). Education in measured 

in two ways: (I) a dummy variable equal to one if at least one household member reports 

being able to read and write or has the ALP certificate; and (2) a dummy variable set equal te 

one if at least one household member has completed primary school. They estimate average 

inefficiency over thcir sample of 46 percent. Educated farmers were found to be relatively and 

absolutely more efficient than those without education. 

Croppenstedt and Mulat (1997) use data from the ERHS, selecting eight sites dominated by 

oxen-plough culti vation, to estimate efficiency using a mixed fixed-random coefficient 

regression model. They include four altemative education v2riables: a dumm y indicating that 

another household member can read and write a letter (self-report); a dummy ind icating that 

the household head has completed primary school; and an estimator of the Ilumber of years of 
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school ing attai ned by the househo ld head, ca lcul ated based on the highest educatio;l leve l 

atta ined . They lind that Iitcracy has a pos itive effect upon producti vity, and that educat ion is 

weakly corre lated with farm effi ciency. 

Croppenstedt and Muller (1998) examine the effects of various fOlTIl S of human capital upon 

capi ta l upon agri cultural productivity using data fro m the first round of the Ethiopian Rural 

Househo ld Survey (ERHS), but do not fi nd a relationship between their measure of education 

and agri cultural output. 

Croppensted t, Mulat and Mesch i (1998), using data from a 1994 USAID (United States 

Agency for International Development) felt ilizer marketing survey, find that literate farnlers 

and more likely to adopt use of ferti lizer than those who are ill iterate, though the quantity of 

ferti li zer demanded does not demand upon li teracy. 

Dercon and Krishnan {I 998), using panel data on six sites covered by ERHS survey and fo und 

that the decline in poverty between 1989 and 1994 was greater for household heads who had 

comp leted primary schooli ng than for those who had less (or no) education. Poverty reduction 

is defined by a headcount measure in tell11S of greater consumption per adult equivalent across 

the two peri ods. The decomposition results suggest that the educated were able to take better 

advantage of opportuniti es to increase consumption over this period. 

Fina lly, Leli ssa Chalchissa (1998) employed Probit and Tobit models to examine and 

quantify the determ inants of fertili zer adoption and the intensity of its use in Ejere district. 
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The results showed that agro-climatic, land tenure condition , cred it, extension contact, oxen, 

ownership, age of fanner, family s ize, fal111 erS' leve l of education, manure, ratio of price of 

crops to fertili zer cost, di stance to fertili zer distribution center and cropping pattern are the 

most important determinants of fertilizer adoption and intensity of its use. 

In sum, this body of research is suggestive of the possible benefits of schooling in agricultural 

areas in tenns of increasing efficiency and the adoption of innovations as well as in reducing 

poverty. However, there is at present no convincing direct evidence to quantify the magnitude 

of the effect of education upon cereals output (especially on teff production) in rural Eth iopia. 

That is the aim of this paller. 
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Economics lI sing well designed and presented questionnaires, co llected the data. However, 

some minor errors in recording interview results and/or in data entry were identifi ed. For 

instance, two H Hs used 1.33 kg of fert ili zer for one hectare of land .The main reason for such 

figures is suspected to be the coding system. Therefore by critica lly exam ining such errors an 

attempt has been made to co rrect them. Some other minor adjustments have al so been done in 

other variables. 

4.1.2 Study Areas 

(i). Sirba -Godiet (Debreziet) 

The vil lage Sirba- Godeil is located in Ada woreda in East Showa province. The village is 

connected to the main road that connects Addis Ababa and Nazriet. It is located about half 

way between Debreziel and Mojo. According to the census in 1994, the total population of the 

village was noted 1,900, with 180 households. Of these, 176 households are mal" headed and 

the rest, 25% are female headed. The sample size from this village covers 95 households. 

(ii). Yetmen 

Yelmen PA and Yelmen kebele (a small town on the territory of the larger Yelmen PAl are 

situated at southern end of Enemay Woreda in East Gojjam zone. Yelmen is located about 

248kl11s north west of A.A between the towns of Dejen and Bichena. Motta borders it in the 

north, in the east and southeast by Wollo and North Shewa admin istrati ve regions and in the 

west by Colla Dega Damot (see picture in the Annex). Yelmen is an area suitable for 

agriculture. There are two rivers surrounding the PA: Muga is pererll1ial while Yegdifin existS 

only in the wet season. The total area of Ye/men is estimated to be 9,300,000 sq meters of 

38 



which about 87% is under cultivation and about 9.2% is communal grazing land. An official, 

but probably accurate, estimate gives the total population of Yetll/en PA in 1996 was 2,491 , 

over52% of whom are women. The sample size from this village covers 61 households. 

Yetmen PA is located on an all weather- road to major towns of region 3. Hence, it is not cut 

off from any major towns during the rainy season. In Yetmen PA, a common fonn of plough 

cul ti vation is practiced in the production of al l staples. The principal subs istence crops grown 

in thi s area include maize, several varieties of wheat, teff and numerous varieti es of barely, 

broad beans, lentil s, onions, garlic, red peppers, potatoes and cabbage. In addition to these 

crops a number of pulses, oilseeds, vegetab les and spices are grown. Most of the crops are 

grown in the Meher season. For the major season the time of planting varies from the 

beginning of June to the end of September depending on altitude, drai nage, the crop, and 

yearly variations in the beginning of the rains . Harvesting begins in the mid- September and 

continues until after Christmas. In Yetmen people grow teff and wheat, much of which is 

transported to markets in Addis Ababa. 

The principal li vestock rai sed in thi s PA include cattle, mules . Donkeys, horses, sheep, goat, 

and bees. Though crop cu ltivation is the pivotal activity of Yetmen 's economy, livestock are 

closely linked with agriculture and play an important part. The impoliance of rai sing li vestock 

lies in is use as a source of oxen (for ploughing), pack animals (for transportation), dung (the 

major source of fuel), dairy products, meat and hides and skins. 
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(iii). korodegaga 

[n Nationa[ Political terms Korrodagaga is part of Dodota Woreda of Arssi zone of region 4 

or Oromia. The boundary between Korrodagaga and the neighboring peasant association in 

Shewa is Awash River, which people cross on a raft manua[[y hauled across the river on a 

steel cable. Korrodagaga al so shares a boundary with some peasant association in Sire 

woreda of Arss i zone from it is separated by the Qaiala River (which prevents travel across 

the ri ver during rainy month). But travel to Dera town (the capital of Dodota woreda) is 

possible: the walking di stance is 3 - 3 and half-hours. Korodegaga is remote. It is located at 

the Northeast edge of Arssi administration zone, bordeling on Eastern Shewa and is the 

farthest PA from the capital city of the region - Ase[a. 

There were 304 households at the site and population was 1,400 according to PA sources in 

1997. Though the population was larger compared to surrounding villages Korodegaga is 

large in area but it is poor. The rainy months are June and August. Except during the rainy 

months the area is very hot. The population gets their water either from the Awash River or 

the Ke[eta River. The Awash River is a steady water supply the people use all the year. There 

is no 'Belg' cropping season in the area, due to the absence of rain. Farmers can only produce 

during the Meher season. Maize, teff, and sorghum are principal crops. 

The economy of the population is based on slJbsistence farming, characteri zed by small farm 

size and limited fertili zer use. The area is prone to climate related production fluctuation. 

Cropping is the primary source of income, but sales of an imal products (dung cakes and milk) 
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and firewood const itutes important income source. The common livestock are cattle, goat, 

sheep and donkey. The cattle are kept for milk , meat, ploughing, manure, and cash. Goats and 

sheep are kept for cash and meat, while donkeys are kept for transportation and cash. 

Traditional and low input substance agriculture remains by far the most important means of 

li ve lihood for the population (the technology of the community is based on the Ox Plough. 

The nearest towns are Oera (25km south), Bofa (I Okm north) and Awash Melkawasa 

(8kmwest). There is a dirt road from the PA that runs 18km from the loca l town of Oera and 

manually from the raft (steel cable) to cross the Awash (see picture in the Annex) . Until 1998, 

there was no market in the vi llage. The nearest weekly market (Monday) is in Oera. There are 

grain and livestock marketing problems related to transport, since the PA is surrounded by the 

Awash and Keleta rivers. 

(iv). Shumsheha 

Shumsheha is one of the peasant associations located in Bugna woreda, North Wello 

administration zone. It is about 630kms north of Addis Ababa, about 1lOkms from the zonal 

town, 335kms from Bahirdar the regional town and 12kms south of the woreda town Legible. 

The population of Shumsheha was about 6,000 in 1994. About 40% of total area of the 

woreda is not arable and only 10% of the land area is cultivated. 

The 80km-dry-weather-road locking Lalibela with the Woldia- Woreta all - weather road. A 

dry-weather road connects Shumsheha to Ayna, the former capital. The road to Sekota on the 

same line is constructed. Lack of well-constructed bridges and muddy roads make road 
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transportation during the rainy season impossible. The only largest market at site is in Lal ibela 

town, 12km from Shumsheha.Saturday is a big market day in Bugna as a whole and thousands 

of people meet every week in Lalibela for transaction. Lalibela is the nearest retail and 

wholesale (grain and livestock) market and is held on Saturday. Some fanners go as far as 30 

to 40km to larger markets. 

In Shumsheha, ox-drawn plough is the most usual implement of cultivation. The traditional 

way of production has persisted on the area. The crops grown are teff, sorghum, barely, peas, 

linseed, and lentils. The main livestock reared in this PA include cattle, goats, sheep and 

donkeys. 

The agro-ecological characteristics of study areas including alttitude, rainfall, temperature, 

so il , and dominant crop are presented in the fo llowing table. 

Table 4 ), Characteristics of Agro-ccologica l Characteristics of the study villages .. 
Characteristi cs Debrezict (S irba Godcti) I YclmclI Korodcgaga Shumshcha 

Altitude 1800-1900meter 1800·3500meler 1300-1500meter 1500-2000meler 
A,ra. Rainfall 860mm 750-850meter 600-700mm 650-750mm 
A",tcmpraturc 14°c-l rc Isoc-ISoc 17°c_19°c 16°c -JSoc 

Soil Sandy, black and red soil Sandy, black and red soil Sandy Sandy 

Major crops Teff,wheat, bcans,chickpcas,bareiy , Tcff,wheat, Teff,whcat, beans, and Tcff,bcans,chickp 
maize and sorghum beans,c h ic kpeas,bare 1 Y ,rna i z peas cas,barely,and 

c and ve tch (guaya) peas 
Source. Ethiopian Village StudIes, 1996/97. 

4.1.3 Categorization of Selected Woredas according to their access to technology and 

infrastructure 

Based on the infol111ation about socia-economic Characteristics of the study areas above, four 

peasant associations (villages) were selected for thi s particular study. The sample includes 
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woredas, which have re latively high access to road and market faci li ties such as Sirba Godeti 

and Yetmen, and woredas with poor access to road and market faci lities such as Korodegaga 

and Shumshea. 

The degrees of access to road and market are approximately measured by: di stance from 

town, utili zation of fertilizer, access to road (or road li nk ofPA to the nearest town), number 

of markets and market days. For deta il characteri stic of the areas see tab le 4.2. 
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Table 4.2:Technio logical and market characteristic of tile study areas. 

Modern Environment Traditiorra[ Environment Villages 
i Debreziet (Sirba and Yetmen Korodegaga Shumshehl'l 
I 

Godeti) 
istance from Those villages are near to 7km far from Dejjen town [t is remote area and the town Debreziet town. [t is about and 15km from Bechena farthest PA from the capital . [t is about 630kms 15-20km far from Debriet). town. town of the zone. And it is far, from Addis Ababa, 

18km,from town Dheera . 12km 335kms from 
from Awash Malkassa, and Bahirdar and 12kms 

25km frem Nazareth. from Lalibe!a town. 

Access to the Connected to the main Connected to the main The PA is linked with the Until 1996, there main all road A.A to Nazareth. road A.A to Bahirdar. nearest town Dheera and were not roads weather road Awash Malkassa by direct road connecting the 
18 & 12kms fa r respectively. But community with 

it is not all weather roads and other big towns. 
hence farmers should cross Even there was no 

Awash by rCift to reach sodere means of transport: 
and then Nazareth. the people have to 

walk about 120kms 
(a day and a half) to 
go to the next bigger 
town (after Lalibela), 

which is Woldia. 
Therefore, road 

access is very poor 
in this woreda. Much of the production is Much of the production is In the PA there is no place or The only and largest Access to transported to Debreziet, transported to Bechena , day reserved for the market. Market at the site is market Mojo and A.A. There is no Dejjen and A.A. There is The nearest market places are Lalibela town, 12 km cut-off from any major no cut-off from any major Dheera; Awash Ma/kassa and from Shumsha. And towns during the rainy towns during the rainy Nazriet.The nearest town at the same time seasons. The nearest town seasons. The nearest town market is Awash Malkassa far La/ibe/a is the markets are Mojo and market is Yetmen kebele by 12km. There is marketing nearest retail and Debreziet far by 15 and 20 far by 2km. problems in rainy season since wholesale (grain and km respectively. There is There is no specific day of the PA is surrounding by the livestock) market no specific day of market. market. Awash and Keleta rivers. and is held unly on 

Saturday. % OfHHwho 82.5% 75.5% 51.8"/0 9.2% use fertilizer 
Source: • The 1999 Ethiopia Rural HH surveys. 
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4.2 Methodology 

The literature on the effects of education on agricultural product ivity is divided into two 

major camps: frontier versus non-frontier (direct) methods for estimating the product ion 

fu nction. Choice of fro ntier or non-fronti er techniques depends in part on the research 

questi on. It ' s the interest of th is researcher in the estimated coefficient on school ing in the 

production function, non-frontier techniques wi ll suffice. For those researchers who wish to 

investigate the magni tude and causes of ineffi ciency, consideration of the production frontier 

(and deviations from that fronti er) wou ld be more appropriate. 

Estimation of the average (non-frontier) function pen11its efficiency ranking of finns, but 

gives no indication of the magnitude of inefficiency. If the fronti er is a neutrall y selected 

tranSf0n11ation of the average function, estimation of the average function provides 

info rmation on the shape of the frontier, but not its plact:ment. If not, estimation of the 

average functi on provides no information about the frontier (Schmidt and Lovell 1979). 

4.2.1 Model specilication 

Differences in productivity among farms imply that different outputs are obtained from a 

given b~ll1dle of physical inpUls. If WI;! are interested in examin ing whether certain 

characteri stics of the h? useho!ds, such as its level of education, have an effect on producti vity 

we can do thi s by means of production function. Thus, it reads 

Q = f(X, E) (1) 

Where Q is the quantity of output, that is the (max imum possible) leve l of output. 
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X is a vector of physical inputs (which include area cultivated, animal input, labor 

input chem ical input, land quality, and rainfal l). 

E is a vector of variables that characterizes a particular farm (which include schooling, 

contact with ex tension agent, age, and received formal cred it). 

There are different types of production functions. The most common one is the Cobb­

Douglas production function . A Cobb-Douglas (C-D) production has a number of linear in the 

logarithmic of convenient properties. 

It is easy to estimate. 

The parameters, measures the elasticities (assumed constant and between zero 

and unity) of output with respect to inputs. 

The parameter may be regarded as efficiency parameter, since for fixed inputs, 

the larger the parameter, the greater is the maximum output obtained from 

such inputs. 

It may show diminishing marginal returns and estimate returns to scale. 

But the poss ible disadvantage of C-D production function is that it can not show both 

increasing and dimi nishing marginal retul11s in a single response curve (i.e. it assumes 

constant elasticity ofretul11s). 

An altel11ative function fon11 widely favoured for production function analysis is the translog 

function. It is described as a "flexible function f0I111" since the scale coefficient can vary for 

different leve ls of production and different factor properti es. Furthernlore, the curvature of the 

isoquants, measured by the "elast icity of substitution" can also vary at different points on the 

production surface, whereas it is fixed at unity for C-D function. But translog production 
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function is w idely used in non-agricultural contexts . 

The cho ice of function involves a certain amount of subj ective judgment, as does the choice 

of inputs to include the functi on. It is possible to compare the value of R ' obtained o r use 

stati stica l tests o f whether one model is an improvement on another, but since there is a lways 

some residual variation in output we cannot prove conclusively that one particular function is 

the correct one. Economic data do not obey exact laws; hence it is impossible to predi ct 

output exactly for a given combination of inputs. However, as we have seen above, Cobb-

Douglas function has certa in des irable characteri stics from a theoretical point o f view. 

Therefo re, C-D Production function is used in this particul ar study in the analysis of both 

modem and traditional production functions. 

Tfwe begin with the C-D model in its simplest [onm, education excluded, we have 

(2a) 

Where Q; is the output ofthe i' h household, X ;j is the use by the i'h household of the /' physical 

input, I3j is the e lasti c ity o f Y with respect to X j and a and u; are the constant and random error 

tem1s, respectively. The linear form of the modei can be written as, 

(2b) 

If E; is a measure of education in the i'h househo ld , how should th is variable be included ill 

equati on 2a? One way that education m ight be considered in the production function is in 

neutral fa shion, that is, w ithout a ltering the e lasticity (13) of any o f the X j . In th is 

fo rmulation, E appears as an add itional muitip licati ve input (Mook, 198 1). 

Q = II (x..lli) E.' ea +,, ; 
1 IJ 1 

(3a) 
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function is wide ly used in non-agricultural contexts. 

The choice of function invo lves a certain amount of subj ective judgment, as does the choice 

of inputs to include the function. It is poss ible to compare the va lue o f R' obtained or use 

stati stica l tests of whether one model is an improvement on another, but since there is always 

some residual variation in output we cannot prove conc lusively that one particu lar funct ion is 

the COlTect one. Economic data do not obey exact laws; hence it is impossib le to pred ict 

output exactly for a given combination of inputs. However, as we have seen above, Cobb-

Douglas function has certain desirable characterist ics from a theoreti ca l point of view. 

Therefore, C-D Production function is used in this particular study in the analysis of both 

modem and traditional production functions. 

If we begin wi th the C-D model in its simplest [olm, education excluded, we have 

(Za) 

Where Q; is the output of the i'" househo ld, Xij is the use by the i'" household of the /' physical 

input, ~j is the elastic ity of Y with respect to X j and a and u; are the constant and random elTor 

temls, respectively. The linear fOn11 of the modei can be written as, 

(Zb) 

If E; is a measure of education in the i'" household, how should this vari ab le be included ill 

equat ion 2a? One way that education might be considered in the production function is in 

neutra l fas hion, that is, without altering the elasti city (~) of any of the Xj. In thi s 

formulat ion, E appears as an add itionall11ultiplicative in put (Mook, 198 1). 

Q = II (x..lli) E-' eU +"; 
I IJ I 

(3a) 
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Where y is the elasticity of output with respect to E, education. 

Since C-D production function assumes constant elasticity of subst ituti on, it is possible to 

standardi ze output and physical input by hectare (i.e. land becomes an indicator of sca le in the 

C-D production function). Therefore, Yield can be obtained from equation (3a) di viding it 

through out by land. That is, 

(3b) 

Where Y; is output per hectare (which is yield ) and X;j is non- land input. 

To measure the effect of schooling, Cobb- Douglas (C-D) production functions may be 

speci fi ed in semi- log linear fonn as fo llows: 

(4) 

Where; 

LnYi is the natural logarithm offal11) output per hectare for househo ld i; 
, 

LnN; is the natural logarithm of total adult man-days of household i; 

LnL; is the natural logarithm of number of hectares under teff cultivation during the year by 

household i; 

LnOX; is the natural logarithm of oxen owned by households i; 

LnF; is the natural logari thm of the quantity of fertili zer used by household i; 

Lq; is land quality of house hold i; 

S; is the forma l education status of household i; 

Ex; is the extension contact of the household i; 
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Ag; is the age of the household head i; 

Ag;' is the age square of the household i; 

Cr; is the received credit of the household i; and 

D; is the dummy variable for area difference wi thin i 's environment (i.e. within high and poor 

access to road and market access). 

By us ing the above C-D production function, the following working hypotheses concern ing 

the effect of education on productivity wi ll be tested. 

(i) Formal, non-tonnal and informal education have a positive effect on productivi ty. 

(ii) The ro le of education is likely to be stronger in areas where access to road and 

market faci li ties are relatively high, utilization of ferti lizer is more and d istance 

from town is near than areas where access to road and market facilities are 

relatively low, utilization of ferti lizer is less and di stance frum town is far. 

4.2.2 Definitions and concepts 

Formal education: - is defined as learning that takes place in schools. 

Non-formal education: -is any organized or deliberate set of educat ion activities carri ed 

outside the normal school curricu lum. Thi s category includes agricultural tra ining program (o r 

extension practice) and adult liter~cy classes. 



Modem environment: - is an area where access of infrastructure and market facilitics IS 

re lat ive ly high , Utilization of fert ili zer is more and distance fro m town is near. 

Traditional environment: - is an area where access of infrastructure and market facilities is 

re lative ly low, UtilizatiOl~ of fertili zer is less and di stance from tOWOl is fa r. 

Lem soil: -is the most ferti le type of soi l. 

T efsoil: -is the least fertile type of soil. 

Lem/tef soil: -a type of soil in wh ich its fertility is between tef andlem so il. 

4.2.3. Measurement of variables 

The dependent and independent variables employed in the analysis are defined as follows . 

Dependent variable 

1. Yield (Y): It is measured by tefr output in kg per hectare. 

E xplanatorv variable 

2.Land (L): Area ofland cu ltivated with teff in hectare. 

3.Labour (N): Total adult equi va lent man-days (famil y and non-fami ly) per household for 

teff production 

4.0xen (OX): The number of oxen owned by household 

S. Fertilizer (F): chemical ferti Ii zers in terms of ki lograms per hectare fo r teff production. 

6.E ducation variables: Two different types of education are di stngushinged in this study: 

"F0I111al ed ucation" is defined as leall1ing that takes place in schools; "Non-foIl11al education" 
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learn ing outside the n0l111al school curricul um. Thi s category includes agri cul tural trai'ling 

program and ad ult literacy classes. 

(i). Formal Education 

Several different measures of education may be used, and different members of the household 

may be considered (e.g. , households' head versus all non-head adults in the household) . If 

education is measured as the number of years of schooling attained, the estimated coefficient 

represents the percentage increase in outputs for one ex tra year in school. Here, several 

possibilities ex ist, inc luding: years of schooling of household head alone, average years of 

schooling of all household members or the total years of schooling of educated adult 

household member. Interpretation of the education coefficient depends upon the specification 

chosen. Fore example, the coefficient on average years of schooling of household member 

(not transfo1111d) in a C-D specification represent the percentage increase in farm output for an 

addi tional year in the average education of all household members. 

Therefore, for ihi s particular study f01111al education is measured by an average year of 

schooling of all household members in order to capture the educational status of all adult and 

non- adult household members. To account for the possibility that different level of schooling 

have different effects upon output, a set of dummy vari ab les to representing different level of 

schoo ling may be used. That is, fo r illiterate household members we use a dummy I , for read 

and wri te or ad ult literacy program we use dummy 2, for a range of 1-6 years of schooling we 

give a dumm y 3, and finall y for a range of7and above years of schooling we give a dummy 4. 

Then we multip ly these weights with a number of members of households in each range and 
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hence we can calculate average schooling of the household, (i.e. ; by div id ing the total weight 

by the total number of membersd of the household). 

(ii). Non- form al education: In the case of non- formal education, we concentrated on 

extension CO li tact of the head of the househo ld before the survey was cons idered. The variable 

takes I ifthere was any ex tension contact one year before the survey, 0 otherwise. 

7.Age (Ag) : The age of the farm househo ld head. Age is a proxy fo r experi ence in fa1111ing, it 

affects productivi ty of farmers, but the direction is not clear. 

8. R eceived formal credi t in cash or/and in kind (C r): The variable indicated whether the 

househo ld received credi t from a formal institution for agricultural activ ity previous to the 

survey. Therefore, those fatmcrs who obtained credit before the survey for agricultural 

act ivities are given the value of I and 0 otherwise. It is expected that the variable would have 

a positive impact on productivity. 

9.Woreda difference one (0,): I if fanner is operating in Sirba Godeti woreda, 0 if fa nner is 

operating in Yetmen worcda. 

lO.Woreda difference two (0,): I if farmer is operating in Korodegaga woreda, 0 if fanner is 

operating in shumsheha woreda. 
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The dummy variab les (D, and D,) used in the production function of the two envirollments 

may capture the effect of area difference withi n modern and traditiona l environments (e.g. 

agroeco logica l difference, distance from town and access to road and market fac ilities). 

11. Land quality (Lq): I if the so il is lem anci/or lem- tefso il , 0 if the so il is Tef. 

4.2.4 Estimation technique 

The estimation teclmiques employed In thi s study is OLS (Orciinary Least Square). The 

Least-Square estimator has very attractive statistical properties that have made it one of the 

most powerful and popu lar method of regression analysis, including linearity, unbiased ness, 

and minimum variance. But before runn ing a regress ion using OLS method different tests 

have to be conducted to check for any violation of the OLS assumptions. To thi s end the 

outliers in the data were cleared out so as to avoid the viu latiun of the assumption of 

normality. The computer packages that are used to enter and estimate the data are the 

Statistical Package for Social Sciences (SPSS) and STATA. 
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The dummy variables CD, and Dz) used in the production function of the two environments 

may capture the effect of area difference within modem and traditional environments (e.g. 

agroecological difference, distance from town and access to road and market faci lities). 

11. Land qua lity CLq): I if the so il is lem and/or lem- tefso il , 0 if the soil is Tef. 

4.2.4 Estimation technique 

The estimation teclmiques employed in this study is OLS (Ordinary Least Square). The 

Least-Square estimator has very attractive stati stical properties that have made it one of the 

most powerful and popular method of regression analysis, including linearity, unbiased ness, 

and minimum vari ance. But before running a regression using OLS method different tests 

have to be conducted to check for any violation of the OLS assumptions. To this end the 

outli ers in the data were cleared out so as to avoid the violation of the assumption of 

normality. The computer packages that are used to enter and estimate the data are the 

Statistical Package for Social Sciences (SPSS) and STAT A. 
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CHAPTER FIVE 

RESULTS AND DISCUSlON 

5.1. Descriptive Statistical Analysis 

The variab les hypothesized to affect farmers· productivity were selected to fit the Cobb -

Douglas model. Table 5.1 shows the means and standard deviation of the variables under both 

modern and traditional envi ronment for the sampled households used in this study. The table 

illustrates that households with high and poor access to road and market facilities have 

Jifferent types of production function. 

Some of the fann variables are presented in logarithmic fonn. Input values of zero were 

transformed by adding the constant one to facilitate taking logs, as is common practice (see 

for example; Jacoby, 1992). Jacoby notes that the choice of constant is arbitrary, but should be 

small relative to the average value of the input for the whole sample. Therefore, for this 

particular study, man-days and oxen values of zero were transfonned by adding a constant 

one. 

The mean values of most variables are greater in woredas where access to road and market 

facilities (modern environment) is high. As depicted in the table 5.1; the average productivity 

of land and labor are highest in Si rba Godeti and Yetmen where access to road and market 

facilities are higher than Korodegaga and Schumesheha where access and facilities are poor. 

Similarly, ownership of oxen is higher in Sirba Godeti and Yetmen (2.7) than in Korodegaga 

and Schumesheha (2.5). 

The mean val ues of both [on11al and informal education are more in areas where access to 

road and market facilities is relatively high than where the accesses are low. In addition to 
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that, consllmption of fertili zer per hectare by hOli seholds in modem env ironment is two and 

halftimes morc than of households in traditional environment. 
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Table 5.1: Mean and standard deviation of the variables used in the production function by farmers. 

Variables Modern Traditional 
I 

Environment Environment 

Mean S.D Mean S.D 

Output in 1214 1.31 987 1.48 
kg/hectare 

Land (in 0.81 4.33 0.79 3.45 
hectare) 

Labor in 144 156.4 84 52.4 
man-days/ 
hectare 
Oxen in 2.7 2.4 2.5 2.2 
number 

Average 0.66 0.4 0.41 0.49 
Formal 
edur.ation 
in index 
Extension 0.24 0.2 0.14 0.Q4 
contact 

Fertilizer 06.6 4121 12.7 527 
Per 

hectare In 
kg 

Land 0.19 0.3 0.15 0.08 
Quality 

Age-HHH 45.4 14 44.6 13.5 

Age Sq- 2270 1123 2243 121 
HHH 2 

Credit 0.24 0.43 0.22 0.12 

Woreda 0.10 0.12 0.06 0.04 
Dummy 

Source: own survey data. 
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5.2. Regression Analysis 

T he Ordinary Least Square (OLS) estimates of the production function for both modern (M) 

and traditional environment (T) are presented in table 5.2. But before running a regress ion 

using OLS method different tests have been conducted to check for any violation of the OLS 

assumptions. To thi s end the outliers in the data were cleared out so as to avo id the violation 

of the assumption of norma li ty. All vari ab les hypothes ized to influence famlers' product ivity 

were checked for both multi collinearity and hetroscedasticity. Whether problem of 

multicollinearity exist or not was checked against a bivari ate correlation matri x of the SPSS 

econometric package. And variab les that showed highly significant co- li nearity were 

systematically excluded from the model (fore example rainfall). On the other hand in the OLS 

estimation method the disturbance term, which accounts elTors in the measurement and 

omitted variables, need to have constant vari ance. Therefore whether problems of 

iletroscedasticity that vio late this assumption exist or not was checked. The graph of 

standardized residual against freq uency of their occurrences showed the nOl1l1al distribution of 

the res iduals, which indicate the absence of the problem ofhetroscedasticity. 

Major input variable (such as land, labor, oxen, fertili zer and land quality) and characteristics 

of the HHs (li ke education , ex tension, age and cred it) were included in the Cobb-Douglas 

production function . The result of the production fu nction shows that there are significant 

differences in the contribution of those variables to teff productivity under modem and 

traditional environment. 
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Table 5.2: OLS estimation of a Cobb- Douglas production Function 

Dl'jlt'/1{1l'1I1 va rhhk N'llur 'lI Log of teff produ ced pcr' hectare (Li\' Yield) -
Coeffici ent s 

Vadabll's 

Si rba Guditi and Korodcgaga and 
Y I'I IIIt' 1i Sc hUllIcs hh a (T) 

(M) 
Con sta nt 3. 11 4.38 

(1.66)' (J .(9). 

LN~LAB 0.304 0.445 
(3.08)"''' (3.07)"· 

f-t:N:"ox 0.405 0.231 
(2.88)··· (3.42)"· 

LN~LAN 0.304 0.323 
(2.99)· .... (3 .74)·" 

LN-FEH 0.16 0. 13 
(3.72)·" (1.77) -

AVE])U 0.0024 0.0006 
(2.56)" (1.89)' 

EXT 0.0021 0.0031 
(1.78)' (0.74) 

e RE 0.0013 0.0022 
(0.46) (0.39) 

AGE -0.241 -3041 
(0.71 ) (0.46) 

AG' 0036 0.027 
( 1.07) (1.24) 

LQ 0.0095 0.0055 
(1.0 Ii (1.01 ) 

WI) 0.0061 om 8 
(3.09)·" (2.86)*"'* 

0.398 0.352 
R' 
F·valucs 1.12*'" 1 .3 1· · 

No .Obsc r. 153 256 

.. Soulee. Survey data 

Note: - *, **, and *** indicate significant level at 1%, 5% and 10%, respectively. 
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(i). Phys ical Inputs 

Before ana lyzing the effect of education on fanTI productivity, a brief discussion of the results 

with respect to other vari ab les is in order. The coeffi cient of labor, land and oxen are positive, 

hi ghl y s ignifi cant in the production function of both environments. It can be seen that the 

output e lasti city of the farm yields with respect to labor and oxen are larger in environments 

compared to other household characteristic variables (like education, ex tension, cred it and 

age). 

Land, I~bor and oxen are positive and sign ificant at 10 percent probability. For example, 

assuming all other factors held constant, a one percent change in the size of land will bring 

about more than 0.30 and 0.32 percent change in the level of productivity in areas with high 

and poor access to road and market faci li ties, respectively. The possible explanati on is that if 

farmers have more access to land, they are encouraged to use improved farol ing techniques 

through extension participation (i.e. irrigation, consumption of chemical fertili zer, pesticides 

and improved seeds) and hence output per hectare will increase. The resu lt on land goes in 

line with find ing of Croppenstedt and Mulat (1997) and Wendwoson (1998). Assuming other 

inputs remaining constant, more of the variation in productivity would come from change in 

the size of cul tivated land. 

On the other hand, other inputs remaining constant, the respective percentage output variat ion 

attributed from a one-percentage change in the number of oxen and man-days of the 

household are around 0.40 and 0.3 1 in modern environment, and 0.23 and0.44 in tradi ti onal 

environment respectively. 
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This supports the notion that oxen and labor are among the most important and basic farm 

inputs (assets. The pos itive and sign ificant coefficient of labor suggests that labor avail ab ility­

possibly at peak ti mes of weeding is a production constraint fo r some households. The 

variable oxen may also proxy the weal th status of a household, They are a source of cash and 

security aga inst ri sks of crop fai lure, This result is consistent with the !'esults of Donel. eta I 

( 1997) and indicate that wea lthy famlers are relat ively less ri sk averse and hence are fas ter to 

use new teclUlologies, The elasticity for the physical inputs adds up to 1.009 in n modern 

environment p!'oduction function, 0.99 in tradi ti onal environment implying that essenti ally 

constant return to scale exist in the production of teffi n the two areas. 

(ii) Formal Education 

The relati onsh ip between formal education and agricultural productivity is posi ti ve, and 

statistically significant in both envirorunents. That is, keeping other inputs constant, the 

higher the level of education of members of the HH, the more likely a household is productive 

(i.e. add itional year of schoo ling has pos itive effect on teff productivity). However, the 

estimated effect of schooling is seen to be strong in modem environment compared to that of 

trad itiona l environment. The coefficient of education in Sirba Godeti and Yetmen is 

significantly different from zero at 0.01 levels. For example, other inputs remaining constant, 

add itional year of schoo li ng is expected to bring about more than 0.2 and 0.06 percent change 

in the level of productivity in Sirba Godet i and Yetmen (in modem environment), and 

Korodegaga, and Schumesheha (in traditional environment), respectively. 

The resul t ind icated that add itional years of schooling were associated with an increase in 
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tcff producti vity in areas where access to ;'oad and market facil ities is higher. In contrast, in 

areas where access to road and market fac ilities is lower, the average increases in teff 

productiv ity attributable to addit ional years of school ing is relatively small and only with 10% 

level of signi ficance. 

This fi nding is fully consistent with T.W. Schultz' s (1975) hypothesis that the positive effect 

of education upon output is dependent whether or not the farmer is living in a "modernizing" 

environment. Spcc ifica lly, the effect of education appears to be stronger and positive in areas 

with provision ofi-oads or of access to marketing facilities, feriili zer, and better crop vari eties. 

In traditional areas, where marketing facilities and access to road are constrained, there are 

fewer tasks for education to fu lfill , and schooling has weaker effect on productivity. 

Tn summary, the analysis sugge;:sts that there seems to be a positive effect of fonnal education 

on the production of teff in both areas, but a stronger effect occurring in woredas where access 

to road and market faci lities are high. This supports the working hypotheses of this study that 

[ollnal education has positive effect on productivity and the role of education is likely to be 

stronger in areas where those access and faciliti es are relatively high. 

Finally, sets of threshold dummy variables were created in order to have better understanding 

about the rel ative importance of different level of schooling. Each indicating that the 

household head attained a specified category of schooling. That is, schooling vari ables are 

measured in the following foml in order to capture the threshold effect of fomlal education. 
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Head 0 r household: Duml11Y I i r head is of grade I to 3, otherwise 0 

: Dummy 2 i r head is of grade 4 to 6, otherwise 0 

: Dummy 3 if head is of grade 7 and above, 

Otherwi se 0 

The cho ice of 3 years as a breaking point is based on the generali zed assumption that a 

minimum of 3 years of schooling is necessary for an individual to achieve and train functional 

literacy. 

Table 5.3: OLS .'rodu ct ion ~unctioll . th e threshold of impa cting schooling on productivity. 
Dep Variable ' Natural iog oftcff yicld (LN-yic ld ) 

Coefficients 
\' ;lri ab lcs 

Si rba Gudcli and 
Yctmcn 

1-3 year's of schoolillj! 0.05 
4-6 rears ofschoo li llg 0.25·· 
7 and abo ve years school ·0. 14 
R' 0.35 
F-va lu cs 1.1 3" 
Number of observation 156 ... Stars mdlcale slgmlic3111 usmg two-taded 1- lest as follows. 0.05 

Korodcga.& 
Schume. 
(1.29·· 
0.10 
·0.12 
0.39 
1.24·· 
253 

Table 5.3 provides strong evidence of a threshold effect for schooling. The effect of education 

for HH head is significant at 5% level for those with between 4 and 6 years of schooling 

complete in S irba Godeti and Yetmen and between I and 3 years of schooling complete in 

Korodegaga and Schumesheha. However, secondary schoo li ng adds nothing to the 

productivity. Indeed, the negati ve (though insignifi cant) coeffi cients on the dummy for having 

grade seven or complete are not unexpected, since those who spend 1110re years in school will 

have spent less time in the fi elds as 1110st may have developed negative att itudes towards fa rm 

labor. 
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Genera ll y, the level of threshold dummy vari able differs across areas, increasing with the 

complex ity o f the teclmology fo und in each area. It is lowest in areas w ith poor access to road 

and market facilities, where only "some" schooling has effect, and is largest in areas where 

access to road and market facil iti es are relative ly high, complete primary educaiion show 

positive effect. There is good reason to expect the educational threshold to be different where 

the tasks imposed upon education are di fferent. 

Th is result IS supported by Cotiear (1990) . In hi s study of education effect on fam1 

producti vity in Peru, he found that there is a threshold regarding the amount of schooiing 

needed to have an impact on productivity and that the level of this threshold depends on the 

degree of modernity, that is, the complex ity of the technological and market problem that 

need to be so lved. The greater their complexity, the larger the minimum level of educati on 

required to obtain an impact on producti vity. This suggests that, while the generali zation of 

literacy in traditional environment (or areas with poor access to road and market fac ili ti es) 

may act as a catalyst speeding tradi tional environment in to the first stages of techn ical 

change, further technological development will require higher level of formal education. 

(iii). Non-For"mal Education 

We argued that if extension transmits specific information about technologies or market 

sti·uctures, the impact of ex tension parti cipati on is measured by a productivity differential. In 

both areas coeffi cients for the effect of extension are positive; however, it is signifi cantly 
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different from zero at 10 percent significant level in Sirba Godeti and Yetmen .The 

explanation is that since the effect of extension on productivity should occur through a wider 

use of extens ion packages (like chemical fertil izer) and thi s did not OCClll" in Korodegaga and 

Schumesha. That is, the response to extension in area with poor access to road and market 

fac ilities is low, as this agriculture has no or poor access to more productive technology. 

Experiences show that in traditional environment like Korodegaga and Schumesha adoption 

of new input occur in a sequence. Peasants reach the use of the frontier package of technology 

after proceeding through a succession of slow stages (piece meal adoption). Hence, the 

package promoted by the extens ion services would be too complex to be appropriate for the 

needs of fanners in traditional environment or areas, where farmers were only start ing to get 

acquainted with the use of low doses of chemical fertilizers. On the other hand, in Sirba 

Godeti and Yetmen most fanners are already using the modern package and the extensionists 

had in their message few elements that could improve the use of this technology under local 

condition. 

Thus, sometimes, in the absence of formal education, non-formal education has a lot of 

contribution to increase agricultural production. Using fertilizers and high yield varieties may 

increase output greatly in agricultural areas with low literacy rates. The speed of these 

adoptions can due in part to the relative simplicity of the innovations. Often requiring only the 

replacement of one seed by another and the addition of chemical fel1ili zer, where chemical 

fertili zer had already been introduced little change in fa rming practices is requi red. Hence, if 

more productive technologies can be produced in fOnTIS that famler can substitute easil y for 
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current practices, and therefore the demand for formal education to obtain and calculating 

abil ity Illay be less . 

(iv). Technology and Credit 

In thi s study, only fertilizer is taken as a technology variable because other ted1l1010gical 

variable like improved seed and small number of famlers in the two environments utili zed 

herbicide (or pesti cides). 

The use of fertilizer is positively related to the farmers' productivity and is highiy significant 

at 1-% level in Sirba Godeti and Yetmen. Other things remaining constant the respective 

percentage productivity variations attributed from change in the consumption of fertili zer are 

around 0. 18 and 0.02 in Sirba Godeti and Yetmen, and Korodegaga and Schumesha, 

respectively. Thus in areas where access to road and market facilities is high utili zation of 

fertilizer can have substantial effects on yields. The few households that are already using 

fertili zer in Korodegaga and Schumesha seem to be still in the phase of leaming the use of 

this technology since in thi s area the variab le is positive but it is significant at 10%. 

However, Use of formal credit does not have a coefficient different from zero in any of the 

areas. Possible explanati ons are: (i) fanners may use the credit for other purpose than 

agricultural activities; (ii) lack of effective application of inputs; (iii) the amount of credit may 

be small ; and (iv) manageri al skills of fanners could be poor. 
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(v) Other- Variables 

Age, being a proxy fo r experi ence as we ll as altitudes towards moderni zation and risk-taking 

in agri culture, is expected to have a positi ve impact on output. In table 5.2, however, the 

coeffic ient of age for the two areas (although not stati sticall y significant) shows a negative 

sign. That is, productivity decli nes, as the head of the househo ld gets older. In other words, 

older farm ers are not physicall y able to produce as much as younger households because farm 

experi ences are countered by declined physica l strength and perhaps by negati ve altitude 

towards innovati on. 

The other variable, land quality, is not found significant to affect productivity in both 

traditiona l and modern areas. But the effect of land quality is stronger and of the expected 

sign when site (woreda) difference dummies are omitted. This indicates that land quality is 

highly linked with the Woreda. 

Finally, the site dummy variables (DI and D2) are found to have a positive and significant 

impact up on producti vity in both Sirba Godet i and Yetmer., and Korodegaga and Schumesha. 

Agro-eco logical diffe rence (like altitude, availab ility of rainfall , average temperature during 

cropping season, s lope of land and access to road) may explain for positive and significant 

impact of s ite dummy variable on productivity. 

According to farmers, the unseasonable and heavy rains that delayed planting and other 

operat ions were the primary facto rs affecting yie lds. In addition to that, if seed and fertilizer 

arrive late, farmers are forced to plant later than they would have liked . Therefore, under the 
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assump tion of high transport cost, condition is relatively favorabl e for fanners in areas with 

better access to road and re latively nearer to towns li ke the study villages Yetmen and Sirba 

Godeti. 
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CHAPTER SIX 

SUMMARY AND POLICY IMPLICATION 

Agriculture is the mainstay of the Eth iopian economy. It provides livelihood for the majority 

of the population and constitutes a large share of the country's GDP. However, agricultural 

productivity has been low for decades and the food security problem is quite common to most 

regions of the country. Several reasons can be cited for the low productivity of agricu lture 

among which low level of education in rural areas (the means of developing and conveying 

essential infOllllation required by farmers to increase their productivity and the productivity of 

lanel) is one. 

Therefore, this study has tried to look into the role of education on teff productivity. Any form 

of education, which imparts knowledge about the production process directly; or which 

enhances the capacity to acquire knowlcdgc about production process from other ~ource, 

should raise the individual producer's surface of production possibilities. With any paJiicular 

combination of inputs, the producer with more production relevant education can (and will) 

produce more output. 

The data come from the Ethiopian Rural Household Survey conducted by Addis Ababa 

Uni versity, Department of Economics, covered 1681 households in 18-peasant association 

spanning 15 woreelas in 4 regions for the agricu ltural year 1999. The output is teff, the 

principal food crop of the countly. The study has app lied the cross- sectional econometri cs for 

estimating the contribution of education in teffproduction for selected vi ll ages. 

The indicator of the farm household educational background include years of f0l111a l education 

68 



(an index) and extension service contact. Fonllal education fac ilitates capacity the capacity to 

search for information and in order to systemati ze th is information. Agri cultura l extension 

service also he lps the fatmer to take these types of infonllation, explaining the technical detail s 

and the likely consequences of the use of new technology. 

We have shown in thi s paper that education can be seen to be an important factor in raising 

productivity among small fanllers. The effect of formal and non- formal edllcation were 

explored and found that th is type of education can increase the productivity of the fanller. 

However, the impact of schooling depends on other complementary attempts (like access to 

infi·astructure and market fac ilities) that are made to change the falming environment. 

Th is study found that the effect of schooling is stronger in modem environment where 

accesses to infrastructure and market fac ilities are relative ly higher than in traditional 

environment where those access and facilities are poor. 

Also, as to schooling, the resu lt shows the ex istence of a threshold- effect, by which fom1al 

education begins to have an effect on productivity. In areas where access to infrastructure and 

market facilities is relatively poor it seems that a little schooling (1-3 years) resu lts in a 

positive impact on productivity. In contrast, in modern environment where access to 

infrastructure and market facilities are better a farmer who completes primary education level 

can be expected to obtain a higher level of producti vity. That is, the numher o f years 

necessary for an effect to appear seems to increase with the complexity of the technologies 

involved. This suggests that, while basic levels of education may be effective in speeding 
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traditional environment into first stage of techno logical development and will requi re higher 

level of fonna l education. With respect to non- formal education, we examined the effect of 

extension on productivity. Th is study has exami ned that the effect of agricu ltura l extens ion on 

teff productivity is positive in both areas. Producti vity gain from agricu ltura l extension is 

highest in Sirba Godeti and Yetmen since the effects of extension can occur through a wider 

use of inputs li ke ferti li zer and improved seeds. 

The finding presented here suggests that both formal and non- forma l education have an 

important ro le to play an increasing agricultural production in rural Ethiopia. Productiv ity 

may be enhancing either through the adoption of more productive inputs and techniques or 

through improvements in productive efficiency for a given tech nology. 

These findi ngs have important policy impl ication. As briefly pointed out in chapter two, not 

enough is bei ng done in the way of expanding both forma l and non-formal education. In spite 

of all efforts to provide education for rural people, only a very fraction of school age students 

get schoo li ng chance. The fi ndings of this study indicates that education is like ly to increase 

the productivity of farmers who are living in areas with poor access to road and market 

fac iliti es if on ly other com plementary attempts are made to change the farming environment 

through the provision of roads or access to making faci li ties, ferti li zers, better crop varieties 

and other in frastructure and technological services. All sa id, concerted effects are needed from 

a ll concerned so that we will able to use education for economic growth in general and 

agricu ltural product ion in particul ar. 
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