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Abstract: This study assessed the technical efficiency of smallholder tobacco farmers in Makoni district of Zimbabwe
and the impact of the impact of contract farming on technical efficiency using a sample of 98 randomly selected farmers
comprising 78% contract farmers and 22% non-contract farmers. The study employed the stochastic frontier analysis to
estimate the production function and technical efficiencies. The results show that contract farmers have a higher mean
technical efficiency of 94% whilst non-contract farmers have a mean technical efficiency of 67%. The overall mean
technical efficiency of the smallholder tobacco farmers in Makoni district is 73%. These results show that contract
tobacco farmers are more efficient than non-contract tobacco farmers. The results also reveal that fertiliser and fixed
costs are important inputs in smallholder tobacco production. More importantly, the study also found that contract
farming significantly improves the technical efficiency of farmers. Non-contract farmers are 10.84 more inefficient than
contract farmers and this result is significant at 5% level. Other determinants that significantly improve technical
efficiency are education level of farmer, the total cropping area, gender of farmer whilst access to other loans apart from
the contract farming credit reduces technical efficiency. Based on the findings the study recommends that government
must promote increased access of contract farming arrangements particularly for women farmers as only 4.5% of the
contract farmers are women as a measure to increasing overall productivity of tobacco farmers.
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INTRODUCTION

Growth and development in the agricultural
sector can be achieved if farmers strive to increase their
resource utilization efficiency. Most policies that have
been adopted in the past have tried to address growth
through increasing use of agricultural inputs and
expansion of agricultural enterprises by bringing more
land under cultivation without really focusing on
maximizing efficient utilization of the already available
resources. In sub-Saharan Africa, development
practitioners are now realizing that improving
efficiency of agricultural production is a necessary
strategy for economic growth and the alleviation of
rural poverty [1].

Post-independence, the Zimbabwean
agriculture sector has witnessed phenomenal structural
and policy transformation which has seen a majority of
smallholder farmers evolve from just being subsistence
farmers to commercial farmers. This transformation is
not only attributed to technological changes such as
green revolution witnessed in the 1980s or the structural
changes such as the fast-track land reform exercise of
the 2000s, but also to institutional innovations in value
chain development in regard to inputs and output

marketing through the development of contract farming
(CF). Contract farming has been adopted as a strategy
for improving smallholder household incomes through
improved access to agricultural finance, improved
production inputs, specialized extension support, output
markets and better output prices which in turn results in
improved agricultural productivity, job creation and
enhanced household sufficiency.

Contract farming is one strategy for improving
the well-being of small scale producers as well as
productivity. Given that a majority of these small scale
producers are predominantly rural peasant farmers
producing for large processing firms, contract farming
is therefore a critical solution to increasing agricultural
productivity and incomes and reducing rural poverty
[2]. Olomola [3] also pointed out that contract farming
can help solve some of the challenges facing small-
scale farmers such as limited access to public extension
services, market information and markets, credit, land,
labour information and insurance markets. Contract
farming has a higher potential in the Sub-Saharan
including Zimbabwe where the smallholder marketing
infrastructure and systems are still underdeveloped.
Through contract farming arrangements, contractors
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offer farmers credit, extension services, inputs, transport
services and marketing facilities in return for land,
labour and output from farmers. Economists should
therefore be delighted that demand and supply are being
matched up, and market imperfections are being
resolved.

Given the size of individual smallholder
farmers, the development of farmer organisations and
contract farming presents opportunities for increasing
smallholder access to agricultural finance and input and
output markets with the subsequent effect of increasing
productivity and reducing rural poverty [3] Contract
farming has been widely accepted in Zimbabwe and
generally across Africa because of its potential to
addressing most challenges being faced by smallholder
farmers. There is an emerging interest in linking up
smallholder farmers with larger processing companies
or business operations the scope being to produce and
market certain agricultural commaodities.

Zimbabwe is the largest producer of tobacco
leaf in Africa and the world’s fourth-largest producer of
flue-cured tobacco, after China, Brazil and the United
States of America [4]. The country exports 98 percent
of all the tobacco production as it does not have a large
tobacco manufacturing industry. Tobacco plays an
important role to Zimbabwe’s economy as it accounts
for more than 50 percent of agricultural exports, 30
percent of total exports and nearly 12 percent of GDP
[4, 5]. It also generates considerable rural employment
and is also a major source of government revenue which
is raised through levying both growers and buyers a
fixed percent on the value of crop sales. Almost 80
percent of the country’s tobacco output is produced
under contract while in countries like Mozambique,
Malawi and Zambia, cotton and tobacco are 100 percent
on contract. Leading tobacco leaf producers like
Turkey, the United States of America (USA), and China
also use contract farming to finance farmers [6].

Although contract farming has been practiced
for a long time for crops like tea, sugarcane and cotton,
tobacco contract farming was introduced in Zimbabwe
in 2004 to boost output which had tumbled in the wake
of the fast-track land reform exercise that decimated
agriculture production at the turn of the millennium [7].
The major challenge that was faced by new tobacco
smallholder farmers prior to the introduction of contract
farming was failure to access finance from commercial
banks that traditionally financed the tobacco crop as
most of them had no bankable collateral and limited
expertise and experience in tobacco production.
Information asymmetry problems also led to extensive
credit rationing to the unbanked smallholder tobacco
farmers [6]. These challenges saw the production of
tobacco fell from a high of 237 000 kilograms in 2000
to just 48.7 thousand kilograms in 2008 [7, 8]. Although
government, contractors, non-governmental
organizations and development actors have been

championing contract farming in Zimbabwe as a
strategy promoting smallholder tobacco production
there is limited empirical evidence on how contract
farming has impacted productivity in the smallholder
tobacco sector. Most of the evidence used to justify and
promote contract farming is from studies carried out in
other countries. There is therefore need for research to
inform policy on the impact of contract farming on
smallholder agricultural productivity in Zimbabwe.

The purpose of this paper is to estimate the
technical efficiency of smallholder tobacco farmers in
Zimbabwe employing stochastic production frontier and
to determine the impact of contract farming on
smallholder tobacco farmers’ technical efficiency. This
study also proposes some recommendations for
improving smallholder tobacco productivity in
Zimbabwe.

METHODOLOGY
Study Area and Sample

This study was conducted in Makoni district,
Manicaland region where tobacco is the main cash crop
with more than 75% of all farmers being regular
tobacco growers. A total of 6.726 households are
engaged in tobacco production and the total area under
tobacco production is 3.200ha. Other main economic
activities of the residents in the area are livestock
husbandry, maize, groundnuts and horticulture farming.

Data was collected from a randomly selected
sample of 98 farmers using a structured questionnaire
between February and March 2016.

Analytical Framework

Through contract agreement, producers may
learn more skills and knowledge relating to the efficient
use of resources, methods of input using, record
keeping, the significance of product quality and
characteristics of different markets. These contribute to
improve productivity of agricultural production [9].
This therefore implies that the impact of contract
farming services on farm productivity can be measured
through output gain due to elimination of technical
inefficiency.

The effect of contract farming on farm
productivity can be estimated using the stochastic
frontier approach (SFA) whereby the frontier
production function specifies what output can be
achieved, if all decisions were taken according to their
best practices. A smallholder farm’s technical efficiency
is @ measure of their ability to produce relative to the
smallholders’ best-practice frontier, which is a measure
of the maximum output possible from a given set of
inputs and production technology [10, 11]. Technical
inefficiency on the other hand is the deviation of an
individual smallholder farm’s production from the best
practice frontier. The level of technical efficiency of a
particular farm is based upon deviations of observed
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output from the efficient production frontier [12]. If the
actual production point lies on the frontier it is perfectly
efficient. If it lies below the frontier then it is
technically inefficient. The distance between the actual
to the achievable optimum production from given
inputs, indicates the level of production inefficiency of
the individual firm [12].

A stochastic frontier production function is
estimated to analyze differences in technical efficiency
between contract participating and non-participating
smallholder tobacco farmers in Makoni district. As in
Battese and Coelli [13], the study follows a two-step
estimation model. The first step involves the
specification and estimation of the stochastic frontier
production function and the prediction of the technical
inefficiency effects, under the assumption that these
inefficiency effects are identically distributed. The
second step involves the specification of a regression
model for the predicted technical inefficiency effects.
The effect of participating or not participating in
contract farming is captured by use of dummy variables.

The estimated stochastic production function
was specified as follows:
In BALESOLD = oy + oyInFERT +opInLAB +
03INHRSprocessing + aaln Other Costs + asInFixedCosts

+(v-H)

Where:
o — o are the production function model parameters;
In denotes the natural logarithm (base e);

BALESOLD denotes the total number of bales sold
FERTqor is the total amount of fertilizer used by the i
farmer;

LAB+or denotes the total of family labor and hired
labor used in man-days;

HRS,rocessing 1S total hours spent on tobacco curing and
processing;

Other Costs denotes the total amount of other tobacco
production costs in dollars;

Fixed Costs is the total amount of tobacco production
fixed costs in dollars. Quantity of fertilizer per hectare
used,;

The investigation of factors influencing the
inefficiencies of extension participant and non-
participant farmers is carried out by estimating the
following model:

E = B, + B, FARMERTYPE + R,FEDUC +
RsTENURE + R,CROPAREA + R;GENDER + B
OTHERLOAN + p

Where E is technical inefficiency effects and
Rs are inefficiency model parameters. The variable
definitions are presented in Table 1. The a priori or
hypothesized impact of the independent variables on the
dependent variable is also shown. A (+) means the
independent variable is expected to have a positive
impact on the dependent variable while a (-) means the
independent variable is expected to have a negative
impact on the dependent variable.

Table 1: Independent Variable Definition and Measurement for Inefficiency Function

Variable | Description Variable Measurement Hypothesis

INDEPENDENT / EXPLANATORY VARIABLES

FARMERTYPE | Whether farmer participates in contract | Dummy: +
farming 1= Non-contract farmer

0= Contract farmer

FEDUC Education level of farmer at least | Dummy: 1= yes, 0= otherwise -
secondary education

TENURE Whether farmer has individual tenure or | Dummy: 1= yes, 0= otherwise -
not

CROPAREA Total cropped area hectares +

GENDER Gender of farmer Dummy: 1= male, 0= otherwise -

OTHERLOAN | Access to other loans other than contract | Dummy: 1= yes, 0= otherwise +
farming credit

RESULTS AND DISCUSSION
Socioeconomic  Characteristics
Farmers

of the Sample

Seventy-eight percent of the sample farmers
were contract farmers compared to 22% who were non-
contract farmers (Figure 1).
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ontract Farmers (N=98)

M Contract farmer

B Non-contract
farmer

Figure 1: Proportion of contract farmers

The average age for both contract farmers and
independent farmers was 48 years. None of the contract
farmers were aged more than 70 years (Figure 2).

Age of Sample Farmers

35.0%
16%  318%
30.0%
£ 250% gy Ba35%
£
< 20.0%
§ M Contract
E 15.0% farmer
010-5910.2%
10.0% 3.1% = Non-
contract
o, 5:3%5.1% 3%
5.0% 4.5% %> > farmer
M Total
0.0%
30 years and 30-40 years 40-50 years 50-60 years 60-70 years  Above 70 years
less
Age Categories
Fig-2: Age distribution of sampled farmers
In terms of gender distribution, tobacco is a still discriminate against women participation and
men’s crop as depicted by Figure 3 where men access. In most patriarch societies like Zimbabwe,
constitute 95% of the contract farmers and 74% of the women still require the approval of men when
independent farmers respectively. The very low borrowing money and this therefore tends to limit
proportion of women contract farmers may be an women’s participation and access to contract farming.

indication of contractual arrangements and tools that
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Gender Distribution
120.0%
100.0% 93.5%
80.0%
60.0% W Female
40.0% H Male
20.0%
0.0%
Contract farmer Non-contract Total
farmer
Fig-3: Gender distribution
Eight-two percent of the contract farmers had shows that a majority of the farmers had attained a good
attained at least secondary education compared to 67% level of education to enable them to have a better
of the non-contract farmers (Figure 4). This clearly understanding of how contractual arrangements work.
Proportion of Farming with Secondary Education
90.0% ST.8%
80.0%
70.0%
60.0%
0,
50.0% = No
40.0%
HYes
30.0%
20.0%
10.0%
0.0%
Contract farmer Non-contract farmer Total
Fig-4: Education level
Fifty-nine percent of the contract farmers had a critical role in accessing credit in Zimbabwe where a
individual land title compared to 37% of the non- majority of financial institutions still prefer land as
contract farmers (Figure 5). Land tenure status still play collateral.
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Proportion of Farmers with Individual Land Title
70.0% 63.2%
59.1% 9
60.0% 0 58.2%
50.0%
40.0%
B No
30.0% m Yes
20.0%
10.0%
0.0%
Contract farmer ~ Non-contract farmer Total
Fig-5: Land tenure
Both contract farmers and non-contract although 59% of the contract farmers have a cropping
farmers had a mean crop area holding of 4 hectares area above 3 hectares compared to just 50% for non-
(Figure 6). The crop area distribution is almost similar contract farmers.
between contact farmers and non-contract farmers
Cropping Area
60.0%
50.0% 50.0%
50.0% ° ° 48.0%
40.0%
M 3 hectares and less
30.0%
M 3-6 hectares
[
20.0% Above 6 hectares
10.0%
0.0%
Contract farmer Non-contract farmer Total
Fig-6: Cropping area distribution
Overall, the mean number of bales of tobacco contract farmers are more productivity when compared
sold during the 2015/2016 season was 19 with contract to non-contract farmers. Twenty-seven percent of the
farmers selling 26 bales compared to just 16 bales for contract farmers sold more than 30 bales compared to
non-contract farmers. Given that on average, both only 3% of the non-contract farmers whereas only 5%
contract farmers and non-contract farmers have a of contract farmers sold not more than 10 bales
similar cropping area holding, this result shows that compared to 23% for non-contract farmers (Figure 7).
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Bales Sold
70.0%
60.0% BB
50.0%
40.0%
m Contract
30.0% farmer
. (]
B Non-contract
20.0% 16.7% 16:7% farmer
10.0% Total
0.0%
10 bales and less 10-20 bales 20-30 bales Above 30 bales

Fig-7: Bales sold

Technical Efficiency of the Farmers

The mean technical efficiency for contract
farmers is 94% compared to 67% for non-contract
farmers (Table 3). The overall mean technical
efficiency for the sample is 73%. Therefore, contracted
farmers were more technically efficient as compared to
the non-contracted farmers and these results support
earlier studies which argue that productivity of farmers

can be increased by using contract farming [3, 14-16].
Contract farming is seen as a tool for creating new
market opportunities as well as for providing credit and
training, leading to increased productivity of
smallholder farmers [17-19]. The results also further
indicate that almost 96% of contract farmers have
technical efficiencies above 80 percent compared to just
43% of non-contract farmers.

Table 3: Percentage distribution of tobacco production technical efficiency

Technical Contracted Non-contracted Total
Efficiency farmer farmer

Category

0-20% - 13.5% 10.4%
21 —40% 4.5% 6.8% 6.2%
41 - 60% - 17.6% 13.5%
61 — 80% - 18.9% 14.6%
>80% 95.5% 43.2% 55.2%
Mean Efficiency 93.73% 66.88% 73.04%

Stochastic Frontier Estimates of the Production
Frontier and Inefficiency Function

The results of the estimated production
function and the analysis of the impact of contract
farming on tobacco productivity are presented in Table
4. The Wald statistic of 140.6 and is highly significant
at the 1% level and this indicates that the model fit is
good. The results show that fertilizer and total fixed
costs are the significant inputs in tobacco production
and both inputs are significant at 1 percent level of
significance (Table 4). A unit increase in fertiliser
application results in a more than proportionate increase
in output indicating that there is potential for farmers to

increase output by a wider margin if they strive to apply
more fertilizer.

The inefficiency function (Table 4) reveals that
except for the tenure status of the farmer, the factors
that significantly affect tobacco productivity are
whether a farmer is producing under contract or not
(FARMERTYPE), education level of farmer (FEDUC),
the total cropping area (CROPAREA) gender of farmers
(GENDER) and whether a farmer has access to other
loans apart from the contract farming credit
(OTHERLOAN).

Available Online: https://saspublishers.com/journal/sjavs/home

74



Lighton Dube et al.; Sch J Agric Vet Sci., Feb2017; 4(2):68-78

Table 4: Stochastic Frontier estimates for bales sold

Variable Coef. Std error z P> |z|
BALESOLD

HRSprocessing 0.0147967 0.0125529 1.18 0.238
FERT o7 1.232769 0.1713569 7.19 0.000
LAB1o7 0.0201684 0.0275413 0.73 0.464
Other Costs 0.0122558 0.0087136 1.41 0.160
Fixed Costs 0.006775 0.0019269 3.52 0.000
Cons -5.892972 3.529501 -1.67 0.095
Insig2u

FARMERTYPE 10.83747 4.49346 241 0.016
FEDUC -3.671906 2.109177 -1.74 0.082
TENURE -0.5143992 1.163323 -0.44 0.658
CROPAREA -0.9028926 0.5143819 -1.76 0.079
GENDER 5.874412 2.10853 2.79 0.005
OTHERLOAN 9.346182 3.956292 2.36 0.018
Cons -9.713574 5.714765 -1.70 0.089
Insig2v_cons 3.962997 0.1687043 23.49 0.000
Sigma_v 7.253604 0.6118572

Log likelihood -253.40243

Number of obs 74

Wald chi2(5) 140.55

Prob>chi2 0.0000

Contract farmers are more a technical efficient
when compared to non-contract farmers and this result
is significant at 5% level (Table 4). The results show a
non-contract farmers are 10.84 more inefficient.
Farmers who are contracted attain higher technical
efficiency because as part of their contract farming
arrangements, the contractor provides extension support
and specialized agronomic training that is meant to
improve their productivity. This finding is consistent
with the findings of Warning and Key in 2002 [20],
Ramaswami et al.; in 2006 [21], Ruben and Séenz-
Segura in 2008 [22], Chakraborty in 2009 [23] and Rao
et al.; in 2012 [24].

Farmers with at least secondary education level
are more technical efficient in tobacco production when
compared to their counterparts without and the result is
significant at 10% level. The results show that a farmer
with at who has secondary education is 3.67 less
inefficient when compared to a farmer with no
secondary education. Better educated farmers find it
easier to learn new technical skills which they can apply
in tobacco production resulting in higher productivity.
This result is consistent with the findings of Pius and
Odjuvwuederhie in 2006 [25]; Shehu et al.; in 2010
[26]; Osawe et al.; in 2008 [27]; Theophilus and Taiwo
in 2014 [28]; and Alene and Hassan in 2003 [29].
Education increases information access and assimilation
and together with long-term experience leads to higher
production efficiency [30-33]. Singh in 2009 [34]
further argues that inaccessibility to new efficiency
enhancing techniques/technology may be caused by low

income, low education level and/or traditional mindset
(conservative, risk averse, etc.) of farmers.

The results also show that men and women
operate at different levels of technical efficiency.
Contrary to expectations, male farmers are 5.87 less
efficient than female farmers and the results are
significant at the 1% level. This result supports the
findings of Okeye et al.; in 2016 [35], Koirala et al.; in
2015 [36], Dadzie and Dasmani in 2010 [37] but refutes
the findings of Yiadom-Boakye et al.; in 2013 [38] and
Muoh et al.; in 2015 [39]. It has been observed that
female farmers can be as efficient as male farmers once
individual characteristics and input levels are controlled
[37]. This is supported by Akinwuni and Djato in 1997
[40] who argue that female farmers are less efficient
mainly because they face a number of constraints which
disproportionately affect them.

Technical efficiency was also found to
decrease with an increase in cropping area and the result
is significant at 10% level. A unit increase in total
cropping area reduces inefficiency by 0.9. This result is
consistent with the findings of Dube and Guveya in
2014 [41], Sibiko et al.; in 2013 [42], Idris et al.; in
2013 [43] and Sarwar et al.; in 2012 [44]. The
efficiencies being derived realized by farmers with
larger cropping areas may be coming from economies
of scale.

Farmers with other sources of loan finance
other than contract farming are 9.3% less efficient when
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compared to farmers with no alternative loan source.
This could have resulted from the lack of concentration
on the part of the farmer to fulfill the obligations of
contract farming when the farmer has multiple sources
of finance. Farmers with multiple sources of finance can
borrow to repay back the contract farming loan and
hence they do not put maximum concentration in
making efficient use of the contract farming loan.

CONCLUSION AND RECOMMENDATIONS

This study sought to estimate the technical
efficiency of smallholder tobacco farmers and to
determine the impact of contract farming on
smallholder tobacco farmers’ technical efficiency. It is
argued that contract farming improves farmers’
productivity as it helps to facilitate coordination
between farmers and other actors in terms of
production, processing and marketing of agricultural
products [17, 19]. Contract farming arrangements
address the problem of liquidity and enhance access and
better use of agricultural inputs in production. The
study found that on during the 2015/2016 tobacco
production season, the mean tobacco bales sold by
contract farmers was 26 bales compared to just 16 bales
for non-contract farmers. Contract tobacco farmers were
also found to be more technically efficient with a mean
technical efficiency of 94% compared to 67% for non-
contract farmers. The results further show that contract
farming significantly improves efficiency in tobacco
farming. Non-contract farmers are 10.84 more
inefficient when compared to contract farmers and the
result is significant at 5% level. These results are in
support of Desai and Mellor in 1993 [45] and Nwagbo
et al.; in 1989 [46] who argued that farm level credit
when properly extended encourages diversified
agriculture which stabilizes and perhaps increases
resource productivity and agricultural production.

REFERENCES

1. Hazarika G, Alwang J. Access to credit, plot size
and cost inefficiency among smallholder tobacco
cultivators in Malawi. Agricultural economics.
2003 Jul 1; 29(1):99-109.

2. World Bank (2008). World Development Report
2008: Agriculture for Development. World Bank.

3. Olomola AS. Models of contract farming for pro-
poor growth in Nigeria. IPPG Briefing Note. 2010
Aug.

4. FAO (2003). Issues in the Global Tobacco
Economy: Selected Case Studies. Available on:
ftp://ftp.fao.org/docrep/fao/006/y4997e/y4997e00.p
df. Accessed 01/02/2017.

5. TIMB (2015). Tobacco Industry and Marketing
Board: Annual Statistical Report 2015. Tobacco
Industry and Marketing Board, Harare, Zimbabwe,

6. Moyo M. Effectiveness of a contract farming
arrangement: a case study of tobacco farmers in

Mazowe district in  Zimbabwe (Doctoral
dissertation, Stellenbosch: Stellenbosch
University).

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Dawes M, Murota R, Jera R, Masara C, Sola P.
Inventory of smallholder contract farming practices
in Zimbabwe. SNV Netherlands Development
Organisation. 2009 Dec.

TIMB (2012). National Tobacco Workshop:
Consolidating Growth with Equity. Tobacco
Industry and Marketing Board, Harare, Zimbabwe.
Eaton C, Shepherd A. Contract farming:
partnerships for growth. Food & Agriculture Org.;
2001.

Aigner D, Lovell CK, Schmidt P. Formulation and
estimation of stochastic frontier production
function models. Journal of Econometrics. 1977 Jul
1; 6(1):21-37.

Meeusen W, van Den Broeck J. Efficiency
estimation  from  Cobb-Douglas  production
functions with composed error. International
economic review. 1977 Jun 1:435-44.

Greene, W. H. Frontier Production Functions,
Working Paper EC-93-20. Stern School of
Business, New York University. 1993.

Battese GE, Coelli TJ. A model for technical
inefficiency effects in a stochastic frontier
production function for panel data. Empirical
economics. 1995 Jun 1; 20(2):325-32.

Begum 1A, Alam MJ, Buysse J, Frija A, Van
Huylenbroeck G. Contract farmer and poultry farm
efficiency in Bangladesh: a data envelopment
analysis. Applied Economics. 2012 Oct 1,
44(28):3737-47.

Minot N. Case Study# 6-3, Contract Farming in
Developing Countries: Patterns, Impact, and Policy
Implications. Food policy for developing countries:
Case studies. 2007.

Saigenji Y, Zeller M. Effect of contract farming on
productivity and income of small holders: The case
of tea production in north-western Vietnam.
InContributed Paper prepared for presentation at
the International Association of Agricultural
Economists Conference, Beijing, and China 2009
Aug 16 (pp. 16-22).

Nguyen AT, Dzator J, Nadolny A. Does contract
farming improve productivity and income of
farmers?: A review of theory and evidence. The
Journal of Developing Areas. 2015; 49(6):531-8.
Igweoscar O. Effect of Contract Farming on
Productity and Welfare of Cassava-Based Farmers
in South Eastern Nigeria. Methodology. 2014 Mar
29; 6(7).

Mwambi M, Oduol J, Mshenga PM, Mwanarusi S.
Does contract farming improve smallholder
farmer’s income? The case of avocado farming in
Kenya. 1n2013 AAAE Fourth International
Conference, September 22-25, 2013, Hammamet,
Tunisia 2013 (No. 161514). African Association of
Agricultural Economists (AAAE).

Warning M, Key N. The social performance and
distributional consequences of contract farming:
An equilibrium analysis of the Arachide de Bouche

Available Online: https://saspublishers.com/journal/sjavs/home

76


ftp://ftp.fao.org/docrep/fao/006/y4997e/y4997e00.pdf
ftp://ftp.fao.org/docrep/fao/006/y4997e/y4997e00.pdf

Lighton Dube et al.; Sch J Agric Vet Sci., Feb2017; 4(2):68-78

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

program in Senegal. World Development. 2002 Feb
28; 30(2):255-63.

Ramaswami B, Birthal PS, Joshi PK. Efficiency
and distribution in contract farming: The case of
Indian poultry growers. MTID Discussion Papers.
2006 Jan; 91.

Ruben R, S&enz F. Farmers, markets and contracts:
Chain integration of smallholder producers in Costa
Rica. European Review of Latin American and
Caribbean Studies. 2008 Oct 1; 85:61-80.
Chakraborty D. Contract Farming in India Unique
Solution to Multilayer Agricultural Problems?.
Review of Market Integration. 2009 Apr 1; 1(1):83-
102.

Rao EJ, Brummer B, Qaim M. Farmer participation
in supermarket channels, production technology,
and efficiency: the case of vegetables in Kenya.
American Journal of Agricultural Economics. 2012
May 10:aas024.

PIUS CHINWUBA |, ODJUVWUEDERHIE
EMMANUEL I. Determinants of yam production
and economic efficiency among small-holder
farmers in southeastern Nigeria. Journal of Central
European Agriculture. 2006 Oct 18; 7(2):337-42.
Shehu JF, lyortyer JT, Mshelia Sl, Jongur AA.
Determinants of yam production and technical
efficiency among yam farmers in Benue State,
Nigeria. Journal of social science. 2010; 24(2):143-
8.

Osawe OW, Adegeye AJ, Omonona BT. Technical
Efficiency of Small Scale Farmers: An Application
of the Stochastic Frontier Production Function on
Fish Farmers in Ibadan Metropolis.

Gbigbi MT, Taiwo O. Technical efficiency and
economic returns in artisanal fishery in the Niger
delta, Nigeria. International Journal of Fishery and
Aquaculture. 2014; 2(1):184-8.

Alene AD, Hassan RM. The determinants of farm-
level technical efficiency among adopters of
improved maize production technology in western
Ethiopia. Agrekon. 2003 Mar 1; 42(1):1-4.

Begum ME, Nastis SA, Papanagiotou E.
Determinants of technical efficiency of freshwater
prawn farming in southwestern Bangladesh.
Journal of Agriculture and Rural Development in
the Tropics and Subtropics (JARTS). 2016 Apr 4;
117(1):99-112.

Seyoum ET, Battese GE, Fleming EM. Technical
efficiency and productivity of maize producers in
eastern Ethiopia: a study of farmers within and
outside the Sasakawa-Global 2000 project.
Agricultural economics. 1998 Dec 1; 19(3):341-8.
Bashayake BM, Gunaratne LH. Estimation of
technical efficiency and it's determinants in the tea
small holding sector in the Mid Country Wet Zone
of Sri Lanka. Sri Lankan Journal of Agricultural
Economics. 2011 Aug 26; 4.

Dey MM, Paraguas FJ, Bimbao GB, Regaspi PB.
Technical efficiency of tilapia growout pond
operations in the Philippines. Aquaculture

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Economics & Management. 2000 Nov 1; 4(1-
2):33-47.

Singh K, Dey MM, Rabbani AG, Sudhakaran PO,
Thapa G. Technical efficiency of freshwater
aquaculture and its determinants in Tripura, India.
Agricultural Economics Research Review. 2009 Jul
1; 22(2):185-95.

Okoye BC, Abass A, Bachwenkizi B, Asumugha
G, Alenkhe B, Ranaivoson R, Randrianarivelo R,
Rabemanantsoa N, Ralimanana |. Differentials in
technical efficiency among smallholder cassava
farmers in Central Madagascar: A Cobb Douglas
stochastic frontier production approach. Cogent
Economics & Finance. 2016 Dec 31; 4(1):1143345.
Koirala KH, Mishra AK, Sitienei |. Farm
Productivity and Technical Efficiency of Rural
Malawian Households: Does Gender Make a
Difference? In2015 Annual Meeting, January 31-
February 3, 2015, Atlanta, Georgia 2015 Jan 15
(No. 196903). Southern Agricultural Economics
Associatio

Dadzie SK, Dasmani I. Gender difference and farm
level efficiency: Metafrontier production function
approach. Journal of Development and Agricultural
Economics. 2010 Dec 31; 2(12):441-51.
Yiadom-Boakye E, Owusu-Sekyere E, Nkegbe PK,
Ohene-Yankyera K. Gender, resource use and
technical efficiency among rice farmers in the
Ashanti Region, Ghana.

Muoh, J., Sukoya, I., Kwame, R. W., and Yangari,
0. Analysis of Gender Differentials in Technical
Efficiency of Smallholder Rice Farmers in Ashanti
Region of Ghana, International Journal of
Agricultural Research and Reviews, 2015; 3(2):
113-121.

Adesina AA, Djato KK. Relative efficiency of
women as farm managers: Profit function analysis
in Cote d'lvoire. Agricultural economics. 1997 Mar
1; 16(1):47-53.

Dube L, Guveya E. Productivity Analysis of
Smallholder Out-Grower Tea (Camellia Sinensis)
Farming in Chipinge District of Zimbabwe. Journal
of Agriculture Economics and Rural Development.
2014; 2(4).

Sibiko KW, Owuor G, Birachi E, Gido EO, Ayuya
Ol, Mwangi JK. Analysis of determinants of
productivity and technical efficiency among
smallholder common bean farmers in eastern
Uganda. Current Research Journal of Economic
Theory. 2013 Sep 20; 5(3):44-55.

Idris ND, Siwar C, Talib B. Determinants of
technical efficiency on pineapple farming.
American Journal of Applied Sciences. 2013;
10(4):426-32.

Sarwar G, Anwar S, Sial MH. Quality of inputs and
technical efficiency nexus of citrus farmers in
district  Sargodha. International Journal of
Academic Research in Business and Social
Sciences. 2012 Jan 1; 2(1):315.

Available Online: https://saspublishers.com/journal/sjavs/home

77



Lighton Dube et al.; Sch J Agric Vet Sci., Feb2017; 4(2):68-78

45. Desai BM. Institutional finance for agricultural
development: an analytical survey of critical issues.
Intl Food Policy Res Inst; 1993.

46. Nwagbo E.C, llebani D, Erhabor P.O. The Role of
Credit in Agricultural Development: A Case Study
of Small-Scale Food Production in Ondo State,
Nigeria. Samaru Journal of Agricultural Education,
1995; 3(1 and2): 29-35.

Available Online: https://saspublishers.com/journal/sjavs/home

78



