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Introduction
• Agriculture plays a pivotal role in the economy of Malawi. It contributes;

 30% GDP and employs & > 60% labour force (Govt of Malawi, 2013; NSO, 2014)

 Majority of the population (>17M) is rural-based (>86%)

 Trends in global crude oil prices in the last decade favoured development 
of biofuels.

 High crude oil prices (2003-2008) make biofuels economically favourable (Kilian & 
Murphy, 2014).
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Introduction conti…
• The high oil prices, coupled by increasing climate change concerns, 

placed biofuels back on the centre-stage as;

 An environmentally friendly option
 Carbon sequestration & displacement of fossil fuels (Eco-friendly cars)

 Biofuels are also anticipated to contribute to rural livelihoods and rural 
development among other merits (Tokgoz et al., 2008; Solomon, 2010)

 potentially open new markets and employment opportunity
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Introduction conti…
• However, arguments surrounding negative externalities caused by 

biofuels promotion remain highly debated topics; 

 the food vs fuel debate (Rajagopal et al., 2009; Solomon, 2010; Ajanovic, 
2011)

• Nevertheless, others argue that a delicate balance exist that limits the 
carbon debt, In the context of;

 Choice of feedstock and production practices used (Taheripour & Tyner, 2013; 
Romeu-Dalmau et al., 2016; Schuenemann et al., 2016).
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Introduction conti…
• Since early 2000’s, Malawi witnessed an influx of jatropha Carcus 

projects
• BERL Ltd invested in infrastructure to produce biofuel from jatropha seed

• Jatropha Carcus is a perennial tree crop/shrub (non-palatable to 
animals)

• Seeds have high seed oil content.

• Jatropha has been promoted as;
• low management crop (technology, inputs, processing etc.)
• It can also be grown on marginal land (Achten et al., 2008; Martin, 2010)
• Jatropha cultivation contributes to crop diversification efforts (Govt of Mlw, 

2013).
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Rationale of the study
• Biofuels is an area still in its infancy, and likely to remain relevance in the near future  

amidst global challenges to;
• provide Food, Fuel, Feedstock & Folder (4F)
• Reduce greenhouse gas emissions (GHGs) etc.
• Improve rural livelihoods and rural development

• Previous jatropha carcus studies have focused on policy, awareness, contribution to 
GHG reduction, and other socio-economic aspects  among others.

• In literature, generally, welfare impact studies of biofuels to smallholder farmers are 
scarce,

• Furthermore, few of them apply rigorous quantitative econometric methods and address 
selection bias and endogeneity issues.

• This has not been done in Malawi especially for jatropha carcus
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Research Goals

• The main goal of the study:
• to evaluate the welfare impacts of jatropha carcus hedge-row cultivation to 

smallholder farmers in Mangochi district of southern Malawi.

• Specific objectives
• To evaluate poverty profiles of smallholder farmers

• To examine the determinants of consumption expenditure for smallholder 
farmers
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Methodology
• Reconnaissance survey:

• This was done in consultation with stakeholders in the jatropha value-chain 
(Seed Buyer, Middlemen, & Min of Agric. Personnel) 

• Aim:
• identify the study site (- based on origins of the bulk of the jatropha seeds)

• The Study Area: 
• The study was conducted in Mangochi District of the Southern Region of 

Malawi.
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Methodology conti…
• Sampling:-A two stage sampling technique was used.

• First stage was Purposive sampling:
• Targeting Jatropha Cultivating Farmers (hereafter-JCFs )
• Lingwena and Nankhumba Extension Planning Areas (EPAs)

• The second stage involved selection of a control group of Non-Jatropha 
Farmers (hereafter NJFs).

• Neighbouring (EPAs) were selected with help from the Mangochi district agriculture 
office.

• Maiwa and M'bwadzulu EPAs

• Sample size:
• A total sample of 303 farmers was interviewed, comprised of 100 JCFs, and 

for every JCF interviewed, two NJF were also interviewed.
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Conceptual framework
• Figure 1  shows an adapted 

framework from various 
sources 

• The sustainable livelihood 
framework provides  good 
context for describing rural 
livelihoods (Stetson et al., 
2004)

• Assets  and access factors 
determine rural livelihood 
strategies
• These constitute the household’s 

resource constraints used to 
maximise their well-being (Asfaw
et al., 2012).

Figure 1. Adapted conceptual framework for analysis 
livelihoods
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Methodology conti…
• The Data

• Primary data was collected by trained enumerators using a structured 
questionnaire

• key informants interviews were also done using a checklist

• Approach to Empirical Analysis
• In this study, consumption expenditure was used as a welfare measure using 

different techniques.
• Estimation of average welfare and treatment effect used.

• Foster Greer Thorbecke (FGT) Indices and

• The Switching Regression Model (SRM)
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The Foster Greet Thorbercke (FGT-Indices)

FGT Indices: 
• decomposes poverty into three levels, namely: 

• (i) incidence, 
• (ii) gap, and 
• (iii) severity of poverty
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The switching regression model (SRM)

• The SRM:

• explains which covariates and to what the extent they affect 
outcomes.

• Another attribute is that it controls for unobserved covariate effect 
and address identification sources of bias (Heckman, 1979; 
Freeman et al., 1998)
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The SRM conti…
• (1)

• Consider the following outcome equation: 
(JCFs equation) if (2)
(NJFs equation) if (3)

Where are dependent variables
• , are vectors of regressors, and
• , , are vector parameter estimates. 
• are error terms

15



Results and Discussion
Descriptive results
• FGT Poverty Indices were analysed in Stata 13 Using Poverty 

module.

• For purposes of this study: -
• A relevant local poverty line benchmark- measured in Malawi kwachas 

developed by The NSO and adjusted for inflation ( K65,554 per adult 
equivalent per year) was used (NSO, 2012).

• Note: Exchange rate during the time of data collection was 1US$=MwK390 (July 2014).
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Table 1 Foster Greer Thorbecke (FGT) Poverty indices results (n = 298)

Parameter JCFs NJFs differenc
e

Headcount ratio (%)

Poverty line 40.6 26.7 13.9

Poverty line (+10%) 44.8 34.7 10.1

Poverty gap ratio % -

Poverty line 11.7 8.1 3.6

Poverty line (+10%) 14.7 10.2 4.5

Squared poverty gap ratio

Poverty line 5.5 3.9 1.6

Poverty line (+10%) 6.9 4.8 2.1

• The Poverty incidence levels 
were higher for JCFs (40%), by 
almost 14% compared to NJFs

• The Poverty gap ratio suggest 
that consumption expenditure 
needed to rise by 12% to meet 
the benchmark PL.

• The P2-(SPGR) was slightly 
higher for JCFS-

• This explains the level of 
inequality and depth of poverty

Results and Discussion
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Econometric results
All 

Sample
Household demographics
Age (years) 45.6 47.7 44.6 1.61
Household size 5.87 5.86 5.88 0.12
Labour availability[1] (man-equivalent units) 3.72 3.75 3.7 0.25
Dependency ratio[2] 1.29 1.36 1.25 0.91
Primary occupation (1 = farmer) 0.91 0.87 0.93 3.45*
Access to off-farm income (1 = Yes) 0.51 0.53 0.5 0.25
Household wealth and farm variables
Landholding size (ha) 1.3 1.3 1.4 0.4
Household wealth index[3] -6.19E-08 -0.29 0.14 2.46*
Agric. equipment index[4] 6.48E-08 -0.32 0.15 2.79**
Output and Outcome variables
Consumption expenditure/AEU (‘000 Mwk) 90.3 80 95.3 2.65**
Level of food production (1= enough) 0.33 0.24 0.37 5.11*
Access to services and amenities
Public phone (distance in minutes) 11.24 13.76 10.04 2.46
Extension access (1 = Yes) 0.7 0.55 0.77 14.3***
Credit access (1 = Yes) 0.26 0.15 0.31 17.5***

Variables JCFs NJFs
t-test 

(chi2)
• HH Demographics were generally not 

difference, except for primary 
occupation

• Fishing was an important livelihood 
activity for JCFs

• JCFs were slightly older (NS)

• NJFs had more assets as compared to 
JCFs

• The perceived level of food security 
and consumption expenditure was 
also significantly higher for  NJFs

• Access to public facilities & service, 
• NJFs had significantly higher access to 

extension contact and credit access.
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SRM estimation results
Variable JCFs model NJFs model

Coef. Std. Errors Coef. Std. Errors
HH size -29 379.8** 10 607 -3 386.40 6 323.30
HH size squared 1 932.1* 949.7 -503.8 521.7
Household wealth 2 588 3 279.10 9 171.3** 2 833.10
Land holding size (ha) 6 134.9* 2 853.80 12 369.3*** 2 453.40
Agric. equipment 11 185.3*** 2 715.60 288.9 2 079.60
Livestock assets -0.019 0.033 0.12*** 0.026
Gender 6 810.20 7 666.40 3 160.90 7 009.60
Formal education -2 902.70 8 605.30 -1 299.10 8 658.90
Off-farm income 16 764.3** 5 945.30 -6 105.30 5 370.90
Farmer -26 415.8* 11 573.10 15 373.60 12 500
Soil fertility status 15 933.3* 6 682.50 -4 404.70 5 692.20
Extension access -12 392.40 7 763.20 17 650.4* 7 498.50
Public-phones 572.5* 288.6 -833.5** 299.8
Age 2 815.2* 1 270.50 151.9 1 161.50
Age squared -24.6* 12.6 -6 12.1
Credit access 18 625.3** 7 030.70 -9 370.2* 5 525.90
Constant 36 563.40 42 405.70 94 274.6** 35 556.80
sigma0 50 011.70 456.1
sigma1 44 417.90 1153.6
rho0 -0.947*** 0.026
rho1 0.949 *** 0.03
N 298 134.02***

23.39***Likelihood Ratio test of independent equations; Chi-Square
Wald Chi2 (16)

• Model diagnostics show a good 
fit for the data.

• Wald Chi2
• LR test; 

• The Rho (ρ) value was highly 
significant (99%) for both JCFs 
and NJFs but (–)negative for 
NJFs only.

• The (-) Negative Rho (ρ)suggests 
that NJFs enjoyed higher welfare 
than randomly selected 
individuals in the sample
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Result and discussion conti…
• Age portrayed a nonlinear relations to welfare (JCFs*)

• The effect of age was much larger for JCFs as compared to NJFs
• This suggests that as individual grow old their economic contribution falls (especially 

in -strenuous activities like fishing communities).

• Household size also showed a nonlinear relationship to welfare (JCFs*)

• For every additional person added to a household, the probability of enjoying higher 
welfare falls but only to a threshold and it rises again (FAO, 2015).

• This can be explained by higher dependency ratio among JFCs

• Nonetheless, labour endowment is essential for high labour demanding activities like 
picking seeds, post-harvest handling. These results are consistent with previous 
studies in the context of Castor oil biofuels Program-Ethiopia  (Negash & Swinnen, 
2013)

20



Result and discussion conti…
• Land holdings had a positive expected sign for both JCFs and NJFs

• However, NJFs benefited more, one additional hectare increase of land for NJFs, 
increased welfare benefit by almost twice that of JCFs. This can be explained by high 
labour opportunity cost among JCFs

• While other studies suggest adequate land is important for intensification of other 
technologies, this may not necessarily always be the case (-Hedge-rows). 

• A study in Zimbabwe suggested that hedge-row cropping had a negative relationship 
to landholdings (Mujeyi, 2009).

• Access to off-farm income had a positive expected sign for JCFs
• Mangochi has a high diversity of livelihood activities (Katengeza et al,2012)

• High opportunity cost of labour potentially reduces labour for agricultural activities. 

• Grass and Zeller (2011) reported a similar finding in Madagascar that households 
with higher labour opportunity cost (running own businesses etc.) were unlikely to 
participate in wage employment in jatropha plantation.
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Result and discussion conti…
• Credit was positive and significant for JCFs only

• This result suggests that JCFs could benefit more from increased access to 
credit (-untapped potential).

• Other forms of microfinance products including:
• village banking programs can be encouraged
• inputs loans directed at JCFs (-like chemicals and sprayers for crop protection)

• These can encourage farmers to care for jatropha trees.
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Result and discussion conti…

• Unlike other crops, jatropha carcus never warranted application of 
scientific knowledge to improve the crop.

• to a considerable extent, it explains why it has remained largely 
underdeveloped until recently (Martin, 2010; Mogaka et al., 2010).

• Nonetheless, this analysis shows that without significant 
improvements in research and development on jatropha, the welfare 
gains from jatropha hedge-rows will remain relatively trivial.

• further development of the jatropha value chain can investigate its full 
potential (economic and environmental) benefits before abandoning it
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Conclusion and policy recommendations
• When we control for unobserved selection bias, the conclusion is that JCFs 

were neither better or worse-off than a randomly selected household in 
the sample.

• These finding do not necessary mean that jatropha should be abandoned 
entirely; nonetheless, a review of the entire value chain (farming system, 
marketing) to exploit its potential benefits, is well justified.

• Local research adapted to the local agro-ecological conditions also needs to 
be encouraged to identify:

• the best agronomical practices, crop protection and breeding strategies of important 
varietal traits.

• Focus group discussions suggested that farmers would like to be involved in 
pre-season negotiations to attain:

• improved farm gate prices for jatropha in the following seasons
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THE END
Thanks you Very Much
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