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Abstract	
Panel data from the Living Standards Measurement Study-Integrated Surveys on Agriculture for 
Tanzania and Uganda were analyzed to investigate the impact of off-farm participation on agricultural 
production and farmers’ welfare. Using strategies ranging from simple least squares to a dynamic panel 
model, we demonstrated how each of the intermediate models, such as the random effects Tobit 
model, could tackle censoring bias. Our results reveal that off-farm participation had a negative impact 
on agricultural production in both countries, though the impact was positive on welfare for Tanzania 
only. Policy makers should consider the complexities surrounding the formulation of pro-agriculture and 
pro-welfare policies aimed at producing desirable outcomes from off-farm participation. In that effort, 
policies that minimize the trade-off between agricultural production and off-farm participation and 
which enhance positive welfare effects are vital. 
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I. Introduction  
Agriculture is pivotal to economic growth in East Africa, and sustained development of 

agriculture is crucial to reducing hunger and poverty in the region. A majority of the rural poor in East 

Africa depend on agriculture as their source of livelihood; in fact, the agricultural sector employs about 

75% of the rural labor force (Salami, Kamara & Brixiova, 2010). The contribution of agriculture to the 

gross domestic product over the past two decades has nonetheless declined significantly, and factors 

such as harsh weather conditions, lack of adoption of modern technologies, pests and diseases, poor 

infrastructure, limited access to credit, post-harvest losses, and market constraints have all been cited 

as possible causes (Karugia, et al., 2013).	 Furthermore, smallholder farmers in East Africa are 

characterized by low agricultural production and poverty. In the face of this reality, the reallocation of 

labor from on-farm to off-farm employment is imperative for promoting welfare (Gordon & Craig, 

2001).  

At least 42% of rural households in East Africa engage in non-farm activities, however (Nagler 

& Naudé, 2017),1 which means that the agricultural sector and the rural non-farm economy typically 

coexist. Essentially, farmers seek off-farm employment to supplement income intended to finance farm 

inputs or even to serve as a risk-management strategy (Barrett, Reardon & Webb, 2001; Bezu & 

Holden, 2014). Off-farm participation can either complement agricultural production and household 

welfare (Canagarajah, Newman Bhattamishra, 2001; Zereyesus, et al., 2017) or compete with it (Amare 

& Shiferaw, 2017; Nasir & Hundie, 2014; Pfeiffer, López-Feldman & Taylor, 2009). Consequently, an 

interaction that results in a complementary effect implies that policies that reinforced the relationship 

would be beneficial. If the interaction resulted in a competing effect, however, policies that focused 

on minimizing the trade-off would be crucial for gains to be realized.  

When off-farm activities mean the reallocation of scarce resources such as labor and capital 

from on-farm activities, investment in farm technologies and land conservation is hampered. The result 

is low agricultural production and poor household welfare (Haggblade, Hazell & Reardon, 2010; Ivanic 

& Martin, 2018; Reardon, 1997; Scharf & Rahut, 2014; Zereyesus et al., 2017). Similarly, a negative 

relationship between off-farm employment and agricultural production is expected where off-farm 

income is used for consumption or for further investment in off-farm activities (Pfeiffer, López-Feldman 

& Taylor, 2009). Moreover, depending on the degree to which households interact with factor and 

product markets, the labor-absorbing effect of off-farm employment may adversely affect agricultural 

                                                
1 Off-farm employment relates to non-farm activities in rural areas, including all economic activities. 
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output and incomes (Amare & Shiferaw, 2017; Nasir & Hundie, 2014; Pfeiffer, López-Feldman & Taylor, 

2009). 

While various authors have emphasized the importance of the non-farm sector in alleviating 

poverty in sub-Saharan Africa (Barrett, Reardon & Webb, 2001; Kijima, Matsumoto & Yamano, 2006), 

the empirical literature regarding the effects of off-farm participation in East Africa is sparse (Amare & 

Shiferaw, 2017). The impact of declining labor participation in agriculture on agricultural production 

and farmers’ welfare thus remains unknown. In light of the fact that Tanzania and Uganda have recently 

implemented enterprise-development policies regarding off-farm employment in the non-farm sector, 

this study seeks to address the following research question: What is the impact of off-farm participation 

on agricultural production and farmers’ welfare in Tanzania and Uganda? 

It has been long recognized that poorer households generally lack the skills, assets, and social 

networks that would increase their likelihood of engaging in high-return off-farm activities (see Scharf 

& Rahut, 2014). Accounting for endogenous selection bias when examining off-farm participation has, 

therefore, typically been a serious econometric concern. To address selection bias, studies have 

applied a variety of techniques, including sample-selection models (Amare & Shiferaw, 2017), 

structural equations (Scharf & Rahut, 2014), and instrumental variables (Babatunde & Qaim, 2009; Kilic 

et al., 2009).  

In line with these approaches, we analyzed Living Standards Measurement Study-Integrated 

Surveys on Agriculture (LSMS-ISA) data arising from the Tanzania National Panel Survey for 2008-2012 

and Uganda National Panel Survey data for 2009-2011. We employed different estimation techniques 

to show clearly how each model tackles bias. In particular, the econometric models we estimated 

comprised an ordinary least squares (OLS) model, a random-effects Tobit model (Tobit-RE), an 

unbalanced panel fixed-effects model (PANEL-UNB-FE), and a dynamic panel model (D-PANEL) that 

applied the Arellano and Bond (1991) estimator. Panel data accounted for unobserved heterogeneity 

and allowed for identification of off-farm effects (Hsiao, 1985). Yet very few studies employ panel data 

in examining off-farm participation effects in East Africa (Amare & Shiferaw, 2017; Kijima, Matsumoto 

& Yamano, 2006). 

We progressively moved from simple to more complex models to demonstrate how selection 

bias was addressed. To begin, we estimated a pooled OLS model that ignored selection and censoring 

biases. Next, we estimated the Tobit-RE model, which corrected for censoring bias. This was a slight 

improvement from the OLS model, but selection bias was ignored. We then estimated the PANEL-
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UNB-FE; this was better than previous models because it controlled for time-invariant household 

characteristics. Finally, we estimated the D-PANEL model to account for endogenous selection bias.  

Second, departing from previous studies, we used a comparative-study approach to examine 

the effects of off-farm participation on agricultural production and welfare in Tanzania and Uganda 

(see Amare & Shiferaw, 2017; Kijima, Matsumoto & Yamano, 2006; Matsumoto, Kijima & Yamano, 

2006). Understanding that the effects of off-farm participation on agricultural production and welfare 

may vary across countries in East Africa, and with the knowledge that understanding these effects is 

imperative for the formulation of effective policies, our approach offered the benefit of allowing us to 

draw conclusions based upon similarities in and differences between the two countries and is 

especially useful in country-specific policy recommendations aligned with national development plans. 

Finally, the findings of this study are critical to promoting the development of evidence-based 

policies for enhancing agricultural production and farmers’ welfare. This is especially important 

because countries in Africa are keen to enhance agricultural production, which both the 2003 Maputo 

Declaration and the 2014 Malabo Declaration by the African Union make clear. In brief, the 

declarations underscore the fact that smallholder farmers play a pivotal role in catalyzing Africa’s 

growth and development and that fostering sustainable productivity gains is a key goal.  

Based on the results of the D-PANEL model, we found that off-farm participation had a 

significant deleterious impact on agricultural production in Tanzania and Uganda, implying that the 

two approaches are in competition. Conversely, we found that off-farm participation had a positive 

and significant impact on farmers’ welfare in Tanzania, suggesting a complementary effect. In contrast, 

we observe a nonsignificant welfare impact for Uganda.  

 
 
 
 

II.  Theoretical Framework 
This study adopted an income-leisure framework for examining labor supply and agricultural 

production decisions by farm households (Benjamin, 1992; Chang, Huang & Chen, 2012). Household 

preferences were modeled over income (𝐼) and leisure 𝐿 : 𝑈 = (𝐼, 𝐿). Agricultural production was 

given by 𝑄 = 𝐺(𝐹, 𝐻; 𝐴), where 𝑄 represented agricultural output, 𝐹 represented on-farm household 

labor, 𝐻 was hired labor, and 𝐴 was a fixed factor of production such as land. This model assumed 

that household labor and hired labor were technological complements or substitutes. Furthermore, 
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this model assumed heterogeneity between household labor and hired labor such that there existed 

two competitive markets, where 𝑤0 represented the wage rate for hired labor and 𝑤1 represented the 

wage rate for off-farm household labor with the assumption that 𝑤1>𝑤0 given that off-farm 

participation and off-farm income had been rising (Mishra & Sandretto, 2002). 

We considered a flexible off-farm work schedule such that the farm household allocated its 

time between on-farm work (𝐹), off-farm work (𝑀), and leisure (𝐿) so that 𝑀 = 𝑇 − 𝐹 − 𝐿 where 𝑇 was 

a farm household’s total time endowment in a given period. On-farm and off-farm employment 

embodied two sources of income, including on-farm income defined as total farm revenue net of 

wages paid to hired labor, 𝑦6 ≡ 𝑝𝐺 𝐹, 𝐻; 𝐴 −	𝑤0𝐻, with 𝑝 representing the competitive price of the 

agricultural output. Off-farm income was defined as off-farm wage multiplied by off-farm labor supply 

𝐸1 = 𝑤1𝑀 = 𝑤1 𝑇 − 𝐹 − 𝐿 . The household’s total income was therefore given as: 

𝐼 = 𝑝𝐺 𝐹,𝐻; 𝐴 −	𝑤0𝐻 	+	𝑤1 𝑇 − 𝐹 − 𝐿 + 𝑍,	 	 	 	 	 	 		 (1)	
	
where 𝑍 represented non-labor income such as remittances. Substituting Equation 1 into the utility 

function yielded: 

𝑈 = 𝑈 𝑝𝐺 𝐹,𝐻; 𝐴 −	𝑤0𝐻 +	𝑤1 𝑇 − 𝐹 − 𝐿 + 𝑍, 𝐿 .	 	 	 	 	 	 (2)	
	

Thus, the objective of the farm household was to maximize utility by choosing 𝐹, 𝐻, and 𝐿. The 

first-order conditions (FOCs) were therefore given as: 

𝑝𝐺> 𝐹, 𝐻; 𝐴 −	𝑤1 = 0,	 	 	 	 	 	 	 	 	 	 (3)	
	
𝑝𝐺@ 𝐹,𝐻; 𝐴 −	𝑤@ = 0,	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 (4)	
𝑈A 𝐼, 𝐿 −𝑤1 + 𝑈B 𝐼, 𝐿 = 0,	 	 	 	 	 	 	 	 	 (5)	
	
where	𝑈A =

CD(.)
CA

> 0	and	𝑈B =
CD(.)
CB

> 0	

Equation 3 shows that the farm household supplied on-farm labor up to the level at which the 

marginal product of on-farm household labor equaled the competitive off-farm wage. Equation 4 

shows that the farm household hired labor up to the point at which the value of marginal product 

equaled the hiring wage. The FOCs in Equations 3 and 4 determined the household’s on-farm 

employment of household labor, 𝐹∗, and hired labor, 𝐻∗. The production decisions of the farm 

household were therefore independent of its preferences. In this framework, the separation hypothesis 

remained valid notwithstanding the imperfect substitutability of household labor and hired labor (c.f. 

Benjamin, 1992). The utility maximization in the FOC in Equation 5 showed that the farm household 

obtained an optimally preferred choice when the marginal rate of substitution of leisure for income 
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equaled the competitive price of leisure represented by off-farm wage. Hence, a household’s optimal 

decision was made when 𝐹∗ and 𝐻∗ were determined in Equations 3 and 4, and optimal leisure 𝐿∗ was 

determined by Equation 5. This implies that family labor participated on the farm until its marginal 

product was equal to the competitive off-farm wage. The family subsequently directed surplus labor 

to off-farm activities, while hired labor was engaged until its marginal product equaled the hiring wage. 

The effect of off-farm income is illustrated by examining how a change in the off-farm wage, 

𝑤1 affected labor and production decisions. Chang, Huang, and Chen (2012) presented a comparative 

static analysis by taking the total differential of the FOCs presented in Equations 3 to 5 to obtain: 

𝑝𝐺>> 𝑝𝐺>@ 0
𝑝𝐺@> 𝑝𝐺@@ 0
0 0 𝐽

.
𝑑𝐹∗
𝑑𝐻∗

𝑑𝐿∗
= 	

−𝐺>𝑑𝑝 +	𝑑𝑤1
−𝐺@𝑑𝑝 +	𝑑𝑤@

𝐾
	 	 	 	 	 	 	 (6)	

	
where 𝐾 was given as follows:  

𝐾 = 𝐺 𝑤1𝑈AA − 𝑈BA 𝑑𝑝 + 𝑈A + 𝑤1𝑈AA − 𝑈BA 𝑇 − 𝐹∗ − 𝐿∗ 𝑑𝑤1 − 𝑤1𝑈AA − 𝑈BA 𝐻∗𝑑𝑤0
+ 𝑤1𝑈AA − 𝑈BA 𝑑𝑍	

	
The system in Equation 6 was used for determining how a change in off-farm wage affected 

labor decisions as follows: 

C>∗

CJK
= LMNN

OP
< 0;	 	 	 	 	 	 	 	 	 	 	

	 	 (7)	
	
C@∗

CJK
= RLMNS

OP
< 0 > 0;	 C@

∗

CJK
= LMNN

OP
< 0	𝑖𝑓	𝐺@> > 0;	 	 	 	 	 	 (8)	

	
CB∗

CJK
= DVW(JKDVVRDXV) YR>∗RB∗

Z
< = > 0;	 	 	 	 	 	 (9)	

C[∗

CJK
= − C>∗

CJK
− CB∗

CJK
< = > 0.	 	 	 	 	 	 	 	 	 (10)	

	
Chang, Huang, and Chen (2012) posited that a rise in off-farm wage induced farm households 

to reduce on-farm labor, but that household demand for hired labor was unlikely to fall unless 

household labor and hired labor were complements. Furthermore, the effects of an increase in off-

farm wages on leisure and off-farm household labor supply were contingent on whether leisure is 

perceived as a normal or inferior good. 

 In accordance with this framework, Lewis (1954) and Ranis and Fei (1961) suggested that 

allocating on-farm labor to off-farm labor did not adversely affect agricultural production because 

marginal productivity of labor tended towards zero. In addition, agricultural labor could be shifted to 

the industrial sector without a decline in total agricultural output, implying that the agricultural shadow 
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wage was nil. On the other hand, Harris and Todaro (1970) developed a rural-urban migration model 

in which there was no labor surplus in the agricultural sector. As a result, the agricultural shadow wage 

was always positive. 

The amount of household labor available and the manner in which it is allocated between 

agricultural production and off-farm employment did matter, however. Household labor supply 

choices were therefore not independent of on-farm activities and vice versa (Ranis & Stewart, 1993). 

As a result, a household’s decision to engage in on-farm or off-farm employment was also conditioned 

on the agricultural shadow wage, and households engaged in on-farm employment whenever the 

agricultural shadow wage exceeded the wage earned from off-farm employment (Emran & Shilpi, 

2018). 

 Building upon this framework, we examined the impact of off-farm participation on a farm 

household’s agricultural production and welfare. Apart from illustrating how household labor-supply 

choices affect production decisions and, consequently, household welfare, this framework illustrated 

the factors that should be taken into account for proper identification of the relationship between off-

farm participation and agricultural production and welfare. 

 
 
 
 

III. Econometric Specification and Models 
Off-farm participation has an ambiguous impact on agricultural production and household 

welfare. This is because the net effect of off-farm participation on household labor-allocation choices 

and agricultural production decisions cannot be determined a priori. We based our econometric 

models on the theoretical framework to investigate the impact of off-farm participation on agricultural 

production and farmers’ welfare, first examining the determinants of off-farm participation.  

Not all farm households in the sample participated in off-farm employment. Following Amare 

and Shiferaw (2017), we modeled a latent regression for off-farm participation as follows: 

𝑂𝑓𝑓]^ = 𝛽`𝑋]^ + 𝛽b𝑊]^ + 𝛽d𝐶]^ + 𝜃] + 𝜀]^ ,	
	
𝑂𝑓𝑓]^ = 𝑂𝑓𝑓]^∗	𝑖𝑓	𝑂𝑓𝑓]^∗ > 0;	𝑂𝑓𝑓]^ = 0	𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒	 	 	 	 	 	 	 (11)	
	
where 𝑂𝑓𝑓]^ was a latent variable representing off-farm participation observed when the head of 

household engaged in off-farm employment in period 𝑡; 𝑋]^ was a vector of farm household 

characteristics including gender, marital status, age, and education status of the head of household, 
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household size, dependency ratio, access to credit, remittances, access to electricity, and shocks; 𝑊]^ 

represented wealth indicators such as farm size, farm productive asset holding, and land tenure. The 

model also consisted of community variables, 𝐶]^, for addressing heterogeneity at the community level. 

These comprise distance to market, distance to road, annual precipitation, location, and the 

geographical region2. 𝜃] represented the unobserved heterogeneity in off-farm participation and 𝜀]^ 

was the idiosyncratic error term. 𝜃] and 𝜀]^ were assumed to be	∿	iid	N(0, σ²). 

We then investigated the impact of off-farm participation on agricultural production and 

farmers’ welfare as follows: 

𝑄]^ = 𝑓 𝑂𝑓𝑓]^; 	𝛽 + 𝛿Y𝑇]^ + 𝜂] + 𝛾]^ ,	 	 	 	 	 	 	 	 (12)	
	
where 𝑄]^ represented agricultural production (welfare) for household 𝑖 in period 𝑡; 𝑂𝑓𝑓]^ represented 

off-farm participation; 𝑇]^ represented a vector of other explanatory variables; 𝜂] represented the 

unobserved individual farm effect; and 𝛾]^ was the idiosyncratic error term comprising a time-variant 

component and a time-invariant component.  

Agricultural production was measured as the total value of agricultural produce harvested by 

a farm household in local currency (Tanzanian shillings [TShs] and Ugandan shillings [UShs]).3 Welfare 

was measured as the adult equivalent consumption expenditure in local currency calculated using the 

Organization for Economic Cooperation and Development (OECD) scale where 𝐴𝑑𝑢𝑙𝑡	Equivalent =

1 + 0.7 𝑁����^ − 1 + 0.5𝑁d0]��. This is a commonly used scale that accounts for differences in need by 

age and economies of scale in consumption.   

The explanatory variables included as controls encompassed household characteristics such as 

the gender, marital status, age, and education level of the head of household, household size, 

dependency ratio, access to credit, remittances, access to electricity, and shocks. Furthermore, we 

controlled for wealth indicators such as farm size, farm productive assets, and land tenure. Additional 

farm characteristics were included as control variables: soil quality; use of improved seed, fertilizer, 

and hired labor; and access to extension services. 

Lastly, community variables, including distance to market, distance to road, annual 

precipitation, and location, served as control variables. The explanatory variables included in our 

empirical models were based on theory and on previous empirical literature on agricultural production 

                                                
2 The United Republic of Tanzania includes mainland Tanzania and the semi-autonomous region of Zanzibar. 
3 Given that we sought to compare coefficients of different variables for Tanzania and Uganda, we tested whether the two 
countries had equal parameters of off-farm participation and the intercept using a Chow test. We rejected the null 
hypothesis that the two countries shared the same intercept and slope of off-farm participation. 
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and welfare (see Amare & Shiferaw, 2017; Chikobola & Sibusenga, 2016; Kassie et al., 2015; Kijima, 

Matsumoto & Yamano, 2006; Nasir & Hundie, 2014; Oseni & Winters, 2009; Scharf & Rahut, 2014; 

Wossen et al., 2017). The variables used in the empirical estimations are described in Table 1. 

 
Table 1. Description and Measurement of Variables 

Variable Definition and Measurement 

Off-farm 
participation 

1 = head of household is engaged in off-farm activities (salary, wage, commission or self-
employment) as main occupation in last 12 months, 0 = otherwise 

Agricultural 
production 

Total value of agricultural harvest in local currency - Tanzanian shillings (TShs.) and 
Ugandan shillings (UShs.) 

Welfare (log) Adult equivalent consumption expenditure in local currency 

Gender: head of 
household 1 = male, 0 = otherwise 

Marital status 1 = married, 0 = otherwise 

Age: head of 
household Age: head of household in years  

Education: head 
of household 1 = head of household has formal education, 0 = otherwise 

Household size 
(log) Number of household members  

Dependency 
ratio 

Ratio of the number of dependents (0<age<=14 and age >=65) to working age household 
members (15=<age<= 64) 

Access to credit 1 = household has a credit facility, 0 = otherwise 

Remittances 1 = household receives remittances from local sources or abroad, 0 = otherwise 

Access to 
electricity 1 = household uses electricity, 0 = otherwise 

Shocks 1 = agricultural or household shocks occurred, 0 = otherwise 

Farm size (log) Land holding in acres 

Farm productive 
assets Number of farm productive agricultural assets 

Land tenure 1 = plot owner has a title, 0 = otherwise 

Fair or good soil 1 = soil classified as fair or good, 0 = poor soil 

Improved seed 1 = improved seed, 0 = traditional seed 

Fertilizer 1 = use of organic or inorganic fertilizer, 0 = otherwise 

Hired labor 1 = household used farm hired labor, 0 = otherwise 

Extension services 1 = household received extension advice, 0 = otherwise 

Distance to 
market (log) Distance from home to the nearest market (kilometers) 

Distance to road 
(log) Distance from home to the nearest major road (kilometers) 

Precipitation (log) Annual precipitation (Millimeters) 

Rural 1 = household lives in rural area, 0 = urban 

Geographical 
region 1 = household lives in mainland Tanzania, 0 = Zanzibar 
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Several econometric issues were considered in estimating Equation 12. First, off-farm 

participation was likely to be endogenous to agricultural production and household welfare. For 

instance, unobserved and uncaptured household characteristics such as the head of household’s 

entrepreneurial ability were likely to influence agricultural production decisions and off-farm 

participation and, therefore, to result in biased estimates. Second, not all farm households engaged 

in agricultural production, which meant that agricultural production was censored at zero. Estimating 

Equation 12 using the OLS and the standard fixed effects or random effects panel data models was 

therefore likely to result in inefficient or biased estimates (Amare & Shiferaw, 2017; Phimister & 

Roberts, 2006). As a result, the selection-bias error required correction. We also noted that the 

standard fixed-effects model accounted for the time-invariant component of the idiosyncratic error 

term but not for the time-variant component. 

We conducted our initial analysis with an OLS model, which assumed the absence of selection 

bias and was appropriate for estimating pooled panel data, though it ignored censoring bias and 

unobservable characteristics that changed over time. The assumption of strict exogeneity of 

explanatory variables was consequently violated. We made the assumption that off-farm participation 

reduced agricultural production and then estimated a Tobit-RE model to correct for censoring bias. 

Here, we assumed that some households had nil agricultural outcomes because of unspecified 

constraints. In the event they produced, we anticipated estimating a higher negative impact of the 

treatment (i.e., off-farm participation) for the whole population. Of course, we expected that, as a 

result of the shift from the OLS model to the Tobit-RE model, the estimated effect of the treatment 

would be strongly negative. 

In addition, we estimated a PANEL-UNB-FE model (i.e., unbalanced panel fixed effects), which 

had the advantage of controlling for time-invariant household characteristics. The disadvantage was 

that it ignored time-variant features that might have been correlated with unobserved household 

characteristics that affected our outcomes. Lastly, we used the D-PANEL model (i.e., dynamic panel 

model) to account for endogenous sample-selection bias. To do this, we applied the Arellano-Bond 

(1991) linear generalized method of moments (GMM) estimator designed for estimating “small-T, 

large-N” panels. This estimator used instrumental variables to address potential endogeneity between 

off-farm participation and outcome variables. If unobserved factors increased the probability of a 

household’s participation in off-farm employment, the correction of the selection bias reduced the 
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treatment effect relative to the Tobit-RE model.4  

For identification, the D-PANEL model applied instrumental variables generated from lagged 

values of all endogenous independent variables together with lagged and current values of all strictly 

exogenous explanatory variable as instruments. The consistency of the Arellano-Bond estimator relied 

on the validity of these instruments. We used the Sargan-Hansen (1982) test of over-identifying 

restrictions to test the validity of the instruments. The overall null hypothesis was that the instruments 

as a group were exogenous, but we failed to reject the null hypothesis. The tests therefore indicated 

that the instruments were valid. 

 
 
 
 

IV. Data and Descriptive Statistics 

4.1. Data 

We employed data from the LSMS-ISA arising from the Tanzania National Panel Survey for 

2008-2009, 2010-2011, and 2012-2013 and the Uganda National Panel Survey for 2009-2010, 2010-

2011, and 2011-2012. The surveys involved administering interviews to the households and 

communities. The nationally representative georeferenced surveys included three instruments that 

collected data on household characteristics, household agricultural practices, and various community 

features.  

The household module collected information on demographic characteristics, occupation, 

education, household shocks, food consumption, housing, water and sanitation, spending, access to 

credit, finance, health, labor, and others. The agriculture module collected detailed household 

agricultural information on plot characteristics, farming inputs and implements, extension services, and 

household labor practices. The community module, finally, collected information on infrastructure, 

precipitation, access to basic services, investment projects, and land use at the community level.  

Beginning with the agriculture module, we used unique household identifiers to merge the 

data from the three rounds of surveys so that our analysis focused on farm households only. We also 

retained the households with complete information on the variables of interest. This procedure yielded 

a final sample of an unbalanced panel of 7,587 households in Tanzania and 8,695 households in 

                                                
4 Yearly corrected sampling weights were also used in our estimations. This was done to address attrition and to restore 
population representativeness in the data. The Tobit-RE model does not use weights, however. 
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Uganda as shown in Table 2. 

 
Table 2. Number of Households and Observations 

Country Tanzania No. of Households Uganda No. of Households 
Round 1 2008/2009 2,382 2009/2010 2,973 
Round 2 2010/2011 2,616 2010/2011 2,949 
Round 3 2012/2013 2,589 2011/2012 2,773 
Observations   7,587  8,695 

Source: LSMS-ISA surveys in Tanzania and Uganda. 

 
 

4.2. Descriptive Statistics  

Table 3 and Table 4 display the characteristics of households by off-farm participation for 

Tanzania and Uganda, respectively. Both countries displayed statistically significant differences on the 

vast majority of the variables. We note that about 22% of farm households engaged in off-farm 

employment in Tanzania compared to about 20% in Uganda.  

As shown in Table 3, the outcome indicators for Tanzania, including agricultural production 

and welfare, have statistically significant differences. Farm households that engaged exclusively in on-

farm employment reported a higher mean value in agricultural production than did those who were 

employed off-farm. These households also reported a significantly lower mean value in welfare. In 

addition, significantly fewer farm households headed by men were engaged in on-farm employment. 

A majority of on-farm heads of household were married, and they were older and less educated. On-

farm households also exhibited a significantly higher dependency ratio and reported experiencing 

shocks relative to off-farm households.  

Table 3 also shows that on-farm households in Tanzania reported significantly lower mean 

values in access to credit and electricity. We also observed, however, that a significantly larger 

proportion of on-farm households received remittances, had larger farms, and possessed plot 

ownership titles in comparison to those engaged in off-farm employment. With respect to their off-

farm counterparts, significantly fewer on-farm households reported having fair or good soil or using 

hired labor. Nevertheless, significantly more on-farm households reported using improved seed and 

fertilizer and receiving extension services. Lastly, a majority of exclusively on-farm households resided 

in rural areas or mainland Tanzania relative to those engaged in off-farm employment. 

The descriptive statistics for the overall sample for Tanzania displayed in Table 3 revealed that 

a majority of farm households were headed by men. The average age of the heads of household was 
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about 48 years, and a majority reported being married. Less than half of the head of households had 

received formal education (46%). The average household size was about six. We also observed that 

very few farm households accessed credit or electricity (10%) or received remittances (7%). A large 

majority of households, however, had experienced shocks (80%). A vast majority of farm households 

were located in rural areas (83%), and the average farm size was about 5.72 acres. 

Turning our attention to Uganda, Table 4 reveals no significant differences between the mean 

values of agricultural production and welfare of on-farm and off-farm households. Significantly fewer 

on-farm households were headed by men, and the on-farm heads of household were significantly 

older in comparison to those off-farm. We also observed that on-farm households were significantly 

larger in size and had a higher dependency ratio. On-farm households reported significantly higher 

mean values on remittances though they had significantly lower access to credit and electricity relative 

to off-farm households. On-farm households had significantly larger farms and more productive assets, 

however. A majority of on-farm households were located in rural areas, and a significantly larger 

number of them used improved seed and fertilizer and hired labor in comparison to off-farm 

households. On-farm households reported significantly lower mean values of annual precipitation as 

well as a farther distance to market or to the nearest road relative to off-farm households.  

Examining the overall sample for Uganda as reported in Table 4, we observe that a majority of 

farm households were headed by men, and the majority of the heads of household reported being 

married. The average age of a head of household was about 46, and the average household size was 

about seven. Furthermore, 95% of heads of household had received formal education, though 

relatively few households possessed land ownership titles (14%). The average farm size was about 4.29 

acres. A striking observation includes the low usage of fertilizer (5%) and the relatively long distance 

to the nearest major market (about thirty kilometers). Finally, we observed that the vast majority of 

farm households were located in rural areas (78%). 

	
Table 3. Characteristics of Sample Households by Off-Farm Participation, Tanzania 

Variables Full sample 
(N=7587) 

On-farm participation 
(n=5918) 

Off-farm participation 
(n=1669) MeanDiff 

Outcome variables     
Agricultural production 462068.50 520000.00 270000.00 240000.000*** 
Welfare 73159.53 64000.00 110000.00 -42000.000*** 
     
Household characteristics     
Gender: head of household 0.78 0.75 0.86 -0.113*** 
Marital status 0.74 0.76 0.69 0.066*** 
Age: head of household 47.57 48.62 43.85 4.765*** 
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Education: head of household 0.46 0.43 0.55 -0.121*** 
Household size  5.54 5.54 5.55 -0.010 
Dependency ratio 1.05 1.08 0.93 0.156*** 
Access to credit 0.10 0.07 0.20 -0.125*** 
Remittances 0.07 0.08 0.06 0.019*** 
Access to electricity 0.10 0.07 0.22 -0.153*** 
Shocks 0.80 0.83 0.73 0.096*** 
     
Wealth indicators     
Farm size  5.72 5.95 4.93 1.016*** 
Farm productive assets 5.01 5.10 4.69 0.413 
Land tenure 0.30 0.31 0.23 0.084*** 
     
Farm characteristics     
Fair or good soil 0.90 0.90 0.91 -0.017** 
Improved seed 0.34 0.34 0.31 0.032** 
Fertilizer 0.20 0.21 0.17 0.040*** 
Hired labor 0.17 0.16 0.21 -0.052*** 
Extension services 0.11 0.11 0.09 0.024*** 
     
Community variables     
Distance to market  5.43 5.58 4.88 0.702 
Distance to road  1.19 1.15 1.33 -0.175 
Annual precipitation  1055.42 1054.38 1059.09 -4.708 
Rural 0.83 0.89 0.64 0.256*** 
Geographical region 0.90 0.92 0.85 0.070*** 
Year 2008 0.31 0.30 0.35 -0.048*** 
Year 2010 0.34 0.35 0.33 0.015 
Year 2012 0.34 0.35 0.32 0.033** 
* p<0.10, ** p<0.05, *** p<0.010 

Means and t-test are estimated by linear regression 

Source: Based on LSMS-ISA surveys in Tanzania 

	
 

Table 4. Characteristics of Sample Households by Off-Farm Participation, Uganda 

Variables Full sample 
(N=8695) 

On-farm participation 
(n=6930) 

Off-farm participation 
(n=1765) MeanDiff 

Outcome variables     
Agricultural production 732330.20 730000.00 750000.00 -18000.000 
Welfare 52467.71 52000.00 54000.00 -2200.000 
     
Household characteristics     
Gender: head of household 0.84 0.83 0.88 -0.056*** 
Marital status 0.75 0.75 0.75 0.008 
Age: head of household 45.50 46.05 43.30 2.750*** 
Education: head of household 0.95 0.95 0.94 0.009 
Household size  6.75 6.80 6.54 0.260*** 
Dependency ratio 1.28 1.30 1.21 0.096*** 
Access to credit 0.20 0.19 0.23 -0.047*** 
Remittances 0.21 0.22 0.17 0.044*** 
Access to electricity 0.12 0.10 0.18 -0.082*** 
Shocks 0.24 0.24 0.23 0.003 
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Wealth indicators     
Farm size  4.29 4.51 3.44 1.063** 
Farm productive assets 6.69 6.84 6.08 0.757*** 
Land tenure 0.14 0.14 0.13 0.011 
     
Farm characteristics     
Fair or good soil 0.96 0.96 0.96 -0.002 
Improved seed 0.33 0.34 0.29 0.052*** 
Fertilizer 0.05 0.05 0.04 0.011** 
Hired labor 0.19 0.20 0.14 0.057*** 
Extension services 0.16 0.16 0.16 0.003 
     
Community variables     
Distance to market  29.56 30.19 27.06 3.129*** 
Distance to road  7.21 7.46 6.24 1.215*** 
Annual precipitation 1237.29 1233.94 1250.46 -16.516*** 
Rural 0.78 0.81 0.68 0.124*** 
Year 2009 0.34 0.31 0.49 -0.182*** 
Year 2010 0.34 0.40 0.08 0.320*** 
Year 2011 0.32 0.29 0.43 -0.139*** 
* p<0.10, ** p<0.05, *** p<0.010     

Means and t-test are estimated by linear regression 

Source: LSMS-ISA surveys in Uganda. 

 
 
 

 

V. Empirical Results and Discussion 

5.1. Determinants of Off-Farm Participation 

As discussed in the econometric specification section, the determinants of off-farm 

participation were estimated by means of a random-effects probit (Probit-RE) model. These results are 

presented in Table 5 for Tanzania and Table 6 for Uganda. We discuss the results of the Probit-RE 

model given that the log likelihood ratio test strongly rejected the pooled Probit in favor of the Probit-

RE model. Table 5 shows that gender, education of the head of household, household size, access to 

credit, access to electricity, and distance to road were positively associated with off-farm participation 

in Tanzania. In contrast, marital status and age of the head of household were negatively associated 

with off-farm participation. Similarly, dependency ratio, shocks, farm size, land tenure, precipitation, 

rural location, and geographical region were negatively associated with off-farm participation.  

As shown in Table 6, gender, access to credit, and access to electricity were positively 

associated with off-farm participation in Uganda, but marital status, age of the head of household farm 

size, distance to market, distance to road, and rural location were negatively associated with off-farm 

participation.  
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In sum, gender, access to credit, and access to electricity had a positive effect on off-farm 

participation for both Tanzania and Uganda, but marital status and age of the head of household were 

negatively associated with off-farm participation in both countries. Similarly, farm size and rural 

location had a negative effect on off-farm participation in both countries. These results are supported 

by economic theory and the empirical literature (Amare & Shiferaw, 2017; Bezu, Barrett & Holden, 

2012; Jonasson & Helfand, 2010; Pfeiffer, López-Feldman & Taylor, 2009); Rahut et al., 2015; Rijkers 

& Söderbom, 2013; Start, 2001; Wossen et al., 2017). Overall, most of the explanatory variables were 

statistically significant determinants of off-farm participation.  

 
Table 5. Determinants of Off-Farm Participation, Tanzania  

Variables Probit-RE  Average marginal effects 

Household characteristics     
Gender: head of household 1.197*** (0.097) 0.256*** (  (0.019) 
Marital status -1.087*** (0.081) -0.233*** (0.016) 
Age: head of household -0.015*** (0.002) -0.003*** (0.000) 
Education: head of household 0.083* (0.048) 0.018* (0.010) 
Household size (log) 0.266*** (0.049) 0.057*** (0.010) 
Dependency ratio -0.052* (0.029) -0.011* (0.006) 
Access to credit 0.609*** (0.062) 0.130*** (0.013) 
Remittances 0.154 (0.097) 0.033 (0.021) 
Access to electricity 0.536*** (0.073) 0.115*** (0.015) 
Shocks -0.235*** (0.048) -0.050*** (0.010) 
     
Wealth indicators     
Farm size (log) -0.214*** (0.025) -0.046*** (0.005) 
Farm productive assets -0.00001 (0.001) -0.000003 (0.000) 
Land tenure -0.452*** (0.096) -0.097*** (0.021) 
     
Community variables     
Distance to market (log) -0.037 (0.023) -0.008 (0.005) 
Distance to road (log) 0.061** (0.024) 0.013** (0.005) 
Precipitation (log) -0.041*** (0.013) -0.009*** (0.003) 
Rural -0.906*** (0.057) -0.194*** (0.011) 
Geographical region -0.364*** (0.091) -0.078*** (0.019) 
Year dummies Yes  Yes  
Constant 1.053*** (0.196)   
Observations 7587   7587   
Standard errors in parentheses     

* p<0.10, ** p<0.05, *** p<0.010     
Source: LSMS-ISA surveys in Tanzania 
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Table 6. Determinants of Off-Farm Participation, Uganda 

Variables Probit-RE Average marginal effects 
Household characteristics     
Gender: head of household 0.155** (0.069) 0.039** (0.017) 
Marital status -0.169*** (0.055) -0.042*** (0.014) 
Age: head of household -0.008*** (0.002) -0.002*** (0.000) 
Education: head of household -0.086 (0.088) -0.022 (0.022) 
Household size (log) -0.055 (0.040) -0.014 (0.010) 
Dependency ratio -0.008 (0.023) -0.002 (0.006) 
Access to credit 0.164*** (0.050) 0.041*** (0.013) 
Remittances -0.024 (0.056) -0.006 (0.014) 
Access to electricity 0.204*** (0.073) 0.051*** (0.018) 
Shocks 0.079 (0.056) 0.020 (0.014) 
     
Wealth indicators     
Farm size (log) -0.071*** (0.023) -0.018*** (0.006) 
Farm productive assets -0.011 (0.007) -0.003 (0.002) 
Land tenure -0.013 (0.062) -0.003 (0.016) 
     
Community variables     
Distance to market (log) -0.051* (0.027) -0.013* (0.007) 
Distance to road (log) -0.039*** (0.015) -0.010*** (0.004) 
Precipitation (log) 0.110 (0.153) 0.028 (0.038) 
Rural -0.245*** (0.075) -0.061*** (0.019) 
Year dummies Yes  Yes  
Constant -0.388 (1.107)   
Observations 8695   8695   
Standard errors in parentheses     
* p<0.10, ** p<0.05, *** p<0.010 
Source: LSMS-ISA surveys in Uganda. 

 
 

5.2. Off-Farm Participation and Agricultural Production 

Tables 7 and 8 show the impact of off-farm participation on agricultural production in four 

models for Tanzania and Uganda, respectively. The results from the OLS and Tobit-RE models show 

that off-farm participation had a negative and significant impact on agricultural production for both 

countries, though we observed that the coefficient from the PANEL-UNB-FE model was negative and 

significant for Tanzania only. We also noted, in moving from the OLS model to the Tobit-RE, that the 

estimated treatment effect (i.e., off-farm participation) was highly negative. This result indicated that 

the Tobit-RE model had corrected for censoring bias. Furthermore, moving from the Tobit-RE to the 

PANEL-UNB-FE, we observed that the impact of off-farm participation decreased because the fixed 

effects model accounted for time-invariant household characteristics. More importantly, the D-PANEL 

model revealed a lower negative impact of off-farm participation because it accounted for time-variant 

household characteristics that were correlated with unobservable household characteristics. This 

model therefore effectively accounted for endogenous sample selection.  
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Tables 7 and 8 show that off-farm participation had a negative and significant coefficient in 

Tanzania and Uganda. Our results suggest that off-farm participation had a negative impact on 

agricultural productivity (c.f. Lewis, 1954; Ranis & Fei, 1961). Various authors have asserted that off-

farm participation competes with agricultural production—for instance, by shifting family labor off-

farm (Amare & Shiferaw, 2017; Nasir & Hundie, 2014; Pfeiffer, López-Feldman & Taylor, 2009). 

Essentially, households may encounter high transaction costs in substituting off-farm labor for farm 

labor under imperfect labor-market conditions (Amare & Shiferaw, 2017).  

Other mechanisms through which off-farm participation may have dampening effects on 

agricultural production include limiting the capacity for increasing production or moving resources to 

high-value crops. For instance, lack of agricultural insurance (crop and climate-risk insurance, e.g.) may 

hamper investment in agricultural production (Barrett, Reardon & Webb, 2001; Haggblade, Hazell & 

Reardon, 2007; Reardon, 1997). 

Similarly, taking into account that lack of liquidity and poor access to credit are binding 

constraints on agricultural production, several authors have argued that off-farm participation may be 

instrumental in alleviating these constraints and allowing gains in production (Kilic et al., 2009; Oseni 

& Winters, 2009; Reardon, 1997). Our key findings suggest that off-farm participation may be a 

necessary but not sufficient condition for relaxing liquidity and credit constraints in the presence of 

poorly functioning credit markets. Additionally, off-farm employment categories such as mining are 

likely to cause land degradation and soil erosion and further reduce agricultural production (Holden, 

Shiferaw & Pender, 2004). 

Moreover, income from off-farm employment may not necessarily be invested in new farming 

technologies for agricultural intensification or other farming assets. Consequently, the probability of 

engaging in intensive agricultural production is diminished (Amare & Shiferaw, 2017; Kilic et al., 2009; 

Pfeiffer, López-Feldman & Taylor, 2009; Rizov & Swinnen, 2004). Lastly, we contend that off-farm 

participation may result in seasonal migration, implying that fewer labor and non-labor inputs are 

devoted to farming (De Brauw, 2010). In line with this, we posit that off-farm participation may be an 

avenue for easing out of agricultural production because it potentially offers opportunities for national 

or international migration for farm households (see Miluka et al., 2010). 
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Table 7. Effect of Off-Farm Participation on Agricultural Production, Tanzania 

Variables Pooled OLS Tobit (Left Cens. 
(0))A PANEL-UNB-FE D-PANEL 

Off-farm participation -2.498*** (0.166) -3.265*** (0.153) -2.389*** (0.228) -1.800** (0.751) 

         

Household characteristics         

Gender: head of household -0.535*** (0.187) -1.174*** (0.192) -0.164 (0.277) 0.057 (0.539) 

Marital status 1.284*** (0.182) 1.964*** (0.190) 0.968*** (0.267) -0.014 (0.336) 

Age: head of household -0.002 (0.004) -0.005 (0.004) 0.0004 (0.006) -0.023 (0.019) 

Education: head of household 0.269** (0.106) 0.276** (0.122) 0.170 (0.148) 0.153 (0.231) 

Household size (log) 0.429*** (0.097) 0.450*** (0.110) 0.586*** (0.155) -1.950 (1.763) 

Dependency ratio -0.074 (0.060) 0.016 (0.069) -0.107 (0.106) 0.214 (0.303) 

Access to credit 0.175 (0.167) 0.031 (0.195) 0.019 (0.207) -0.181 (0.502) 

Remittances -0.449** (0.200) -0.305 (0.229) -0.220 (0.234) -0.061 (0.358) 

Access to electricity -0.796*** (0.206) -1.489*** (0.208) -0.119 (0.383) -0.626 (0.462) 

Shocks 0.496*** (0.119) 0.847*** (0.140) 0.345** (0.150) 0.133 (0.235) 

         

Wealth indicators         

Farm size (log) 0.492*** (0.054) 0.504*** (0.060) 0.405*** (0.082) -0.862 (0.718) 

Farm productive assets 0.011*** (0.003) 0.009** (0.004) 0.005 (0.005) 1.124* (0.676) 

Land tenure 0.513* (0.278) 0.272 (0.279) 0.122 (0.346) -0.538 (0.809) 

         

Farm characteristics         

Fair or good soil 0.353** (0.152) 0.608*** (0.186) 0.524*** (0.197) -0.606 (0.716) 

Improved seed 0.845*** (0.128) 1.176*** (0.147) 0.533*** (0.161) 0.499 (0.321) 

Fertilizer 0.809*** (0.102) 1.227*** (0.144) 0.350** (0.170) 0.399 (0.402) 

Hired labor 1.350*** (0.114) 1.579*** (0.149) 1.106*** (0.165) 0.489 (0.476) 

Extension services 0.780*** (0.153) 1.057*** (0.181) 0.906*** (0.201) -0.156 (0.480) 

         

Community variables         

Distance to market (log) -0.191*** (0.050) -0.279*** (0.059) -0.130** (0.065) 1.865 (1.920) 

Distance to road (log) -0.092* (0.048) -0.038 (0.060) -0.136** (0.069) -0.414 (0.425) 

Precipitation (log) 0.249*** (0.046) 0.305*** (0.041) 0.284*** (0.059) 0.886 (0.714) 

Rural 1.114*** (0.179) 0.897*** (0.164) 1.223*** (0.287) -0.471 (0.749) 

Geographical region 0.545** (0.244) 2.161*** (0.206) 0.260 (0.387) 2.717*** (0.832) 

Year dummies Yes  Yes  Yes  Yes  

Agricultural production (lag)       0.067 (0.082) 

Constant 5.042*** (0.539) 2.636*** (0.537) 4.769*** (0.742) 0.463 (6.949) 

σu   1.702*** (0.112)     
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σe   4.401*** (0.054)     

Sargan test (p-value)             0.150   

Hansen-J (p-value)       0.237  

Number of instruments             28   

Observations 7587  7587  7587  4093  

Standard errors in parentheses 

* p<0.10, ** p<0.05, *** p<0.010 

A Model does not use weights  

Source: Based on LSMS-ISA surveys in Tanzania 

	
	

Table 8. Effect of Off-Farm Participation on Agricultural Production, Uganda 

Variables Pooled OLS Tobit (Left Cens. 
(0))A PANEL-UNB-FE D-PANEL 

Off-farm participation -0.296*** (0.098) -0.375*** (0.088) -0.136 (0.124) -0.337* (0.200) 
         
Household characteristics         
Gender: head of household 0.302** (0.127) 0.336*** (0.115) 0.209 (0.201) 0.541** (0.215) 
Marital status 0.140 (0.096) 0.188** (0.095) 0.484** (0.199) 0.165 (0.140) 
Age: head of household -0.007* (0.004) -0.007** (0.003) 0.0107 (0.008) -0.007 (0.007) 
Education: head of household 0.119 (0.174) 0.347** (0.153) 0.109 (0.226) 0.172 (0.234) 
Household size (log) -0.037 (0.082) 0.041 (0.070) 0.195 (0.164) 0.051 (0.102) 
Dependency ratio -0.024 (0.043) -0.038 (0.036) -0.005 (0.068) -0.035 (0.062) 
Access to credit -0.011 (0.091) -0.103 (0.089) -0.204* (0.113) -0.094 (0.164) 
Remittances -0.463*** (0.118) -0.557*** (0.093) -0.623*** (0.142) -0.797*** (0.169) 
Access to electricity 0.501*** (0.094) 0.418*** (0.127) -0.127 (0.130) 0.504*** (0.151) 
Shocks -0.242** (0.095) -0.271*** (0.090) -0.166 (0.117) -0.445** (0.185) 
         
Wealth indicators         
Farm size (log) 0.546*** (0.060) 0.567*** (0.038) 0.308*** (0.089) 0.621*** (0.090) 
Farm productive assets 0.028** (0.011) 0.016*** (0.005) 0.020* (0.012) 0.025** (0.012) 
Land tenure 0.189* (0.109) 0.048 (0.102) -0.185 (0.149) 0.187 (0.195) 
         
Farm characteristics         
Fair or good soil 0.432** (0.208) 0.392** (0.177) 0.389 (0.251) 0.950* (0.494) 
Improved seed -0.424*** (0.096) -0.300*** (0.077) -0.133 (0.119) -0.501*** (0.163) 
Fertilizer 0.627*** (0.150) 0.558*** (0.165) 0.213 (0.186) 0.461* (0.251) 
Hired labor -0.061 (0.107) -0.026 (0.089) -0.093 (0.128) -0.158 (0.168) 
Extension services 0.338*** (0.113) 0.335*** (0.098) 0.015 (0.125) 0.359** (0.161) 
         
Community variables         
Distance to market (log) -0.005 (0.044) -0.066 (0.044) 0.047 (0.093) 0.022 (0.067) 
Distance to road (log) 0.033 (0.026) 0.040 (0.027) 0.071 (0.063) 0.062 (0.037) 
Precipitation (log) -1.929*** (0.248) -2.135*** (0.245) 1.610* (0.928) -2.074*** (0.367) 
Rural -0.288*** (0.104) -0.210* (0.119) 0.595*** (0.181) -0.308** (0.139) 
Year dummies Yes  Yes  Yes  Yes  
Agricultural production (lag)       0.295*** (0.035) 
Constant 26.360*** (1.853) 27.730*** (1.797) -0.574 (6.791) 21.470*** (2.849) 
σu   0.982*** (0.059)     
σe   2.956*** (0.029)     
Sargan test (p-value)       0.893  
Hansen-J test (p-value)             0.950   
Number of instruments       29  
Observations 8695   8695   8695   5717   
Standard errors in parentheses         
* p<0.10, ** p<0.05, *** p<0.010        
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A Model does not use weights         
Source: LSMS-ISA surveys in Uganda.       

 
 

5.3. Off-Farm Participation and Welfare 

In examining the impact of off-farm participation on household welfare, we corrected for 

endogenous selection bias by estimating the D-PANEL model as we did for agricultural production. 

The results of our estimates are reported in Tables 9 and 10 for Tanzania and Uganda, respectively.  

We observed that off-farm participation had a positive and significant coefficient on household 

welfare across all models, including the OLS, PANEL-UNB-FE, and D-PANEL for Tanzania. In contrast, 

the off-farm participation coefficient was not significant across all models for Uganda.  

The D-PANEL model results showed that off-farm participation was positively associated with 

household welfare in Tanzania, supporting the argument that off-farm income has the potential to 

increase wealth and income for farm households (Kijima, Matsumoto & Yamano, 2006; Matsumoto, 

Kijima & Yamano, 2006; Tsiboe, Zereyesus & Osei, 2016; van den Berg & Kumbi, 2006; Zereyesus et 

al., 2017). We argue that, apart from off-farm employment that supplements farm income, off-farm 

participation is a key strategy that farmers may adopt, especially when agricultural and household 

shocks impede agricultural production (Babatunde & Qaim, 2009; Kilic et al., 2009). Accordingly, we 

contend that income from off-farm participation is likely to be diverted to household consumption 

rather than to agricultural production.  

 When off-farm participation yields enhanced consumption, households may also 

reinforce investments in off-farm employment relative to agricultural production. Off-farm 

participation nevertheless provides farmers with an alternative source of income and may complement 

farm income (Canagarajah, Newman & Bhattamishra, 2001; Chang, Huang & Chen, 2012). We also 

posit that farm income is likely to be inelastic because land size usually remains fixed. Surplus labor 

from the farm is thus absorbed by off-farm employment, improving farm household income which, in 

turn, promotes household welfare (Jonasson & Helfand, 2010). Finally, it is plausible that farmers who 

engage in off-farm employment for self-consumption may do so on a part-time basis. As a result, such 

farmers may opt for full-time participation in off-farm employment that generates high returns and 

further boosts household welfare at the expense of agricultural production (Haggblade, Hazell & 

Reardon, 2010). 
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Table 9. Effect of Off-Farm Participation on Welfare, Tanzania	
Variables Pooled OLS PANEL-UNB-FE D-PANEL 

Off-farm participation 0.362*** (0.018) 0.297*** (0.025) 0.230** (0.096) 
       

Household characteristics       
Gender: head of household 0.017 (0.022) 0.005 (0.032) -0.231 (0.187) 

Marital status 0.060*** (0.021) 0.084*** (0.032) 0.132 (0.100) 
Age: head of household -0.0002 (0.000) -0.002** (0.001) -0.005** (0.002) 

Education: head of household 0.071*** (0.014) 0.058*** (0.019) 0.041 (0.049) 
Household size (log) -0.376*** (0.013) -0.381*** (0.021) 0.153 (0.367) 
Dependency ratio -0.025*** (0.008) -0.008 (0.015) -1.239 (0.842) 
Access to credit 0.242*** (0.023) 0.213*** (0.027) 0.082 (0.090) 

c 0.066** (0.029) 0.007 (0.033) 0.008 (0.057) 
Access to electricity 0.297*** (0.025) 0.185*** (0.044) 0.514 (0.787) 

Shocks -0.019 (0.016) -0.017 (0.019) -0.044 (0.040) 
       

Wealth indicators       
Farm size (log) 0.066*** (0.007) 0.061*** (0.010) -0.003 (0.039) 

Farm productive assets 0.001** (0.001) 0.001** (0.001) -0.003 (0.011) 
Land tenure 0.005 (0.032) -0.015 (0.036) 0.072 (0.078) 

       
Farm characteristics       

Fair or good soil 0.044* (0.024) 0.007 (0.030) 0.016 (0.063) 
Improved seed 0.041** (0.018) 0.037* (0.022) -0.044 (0.047) 

Fertilizer 0.038** (0.016) 0.032 (0.026) 0.031 (0.052) 
Hired labor 0.198*** (0.017) 0.155*** (0.022) 0.241** (0.109) 

Extension services 0.135*** (0.020) 0.121*** (0.026) -0.085 (0.172) 
       

Community variables       
Distance to market (log) -0.014* (0.007) -0.013 (0.009) 0.010 (0.021) 
Distance to road (log) -0.030*** (0.007) -0.028*** (0.009) -0.025 (0.017) 

Precipitation (log) 0.003 (0.005) -0.001 (0.007) -0.025 (0.085) 
Rural -0.164*** (0.019) -0.168*** (0.031) 0.167 (0.172) 

Geographical region 0.025 (0.026) 0.090** (0.046) 0.215* (0.128) 
Year dummies Yes  Yes  Yes  
Welfare (lag)     0.211*** (0.081) 

Constant 11.380*** (0.063) 11.500*** (0.097) 9.693*** (1.230) 
Sargan test (p-value)     0.149  

Hansen-J test (p-value)     0.256  
Number of instruments     29  

Observations 7587  7587  4093  
Standard errors in parentheses 
* p<0.10, ** p<0.05, *** p<0.010 
Source: Based on LSMS-ISA surveys in Tanzania  

 
 

Table 10. Effect of Off-Farm Participation on Welfare, Uganda 
 

Variables Pooled OLS PANEL-UNB-FE D-PANEL 

Off-farm participation -0.013 (0.017) 0.007 (0.020) 0.010 (0.076) 
       
Household characteristics       
Gender: head of household 0.090*** (0.031) 0.077* (0.041) 0.080 (0.066) 
Marital status -0.065*** (0.019) -0.082** (0.039) -0.101** (0.048) 
Age: head of household -0.004*** (0.001) -0.007*** (0.001) -0.006** (0.002) 
Education: head of household 0.123*** (0.031) 0.077** (0.037) 0.089* (0.052) 
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Household size (log) -0.116*** (0.017) -0.125*** (0.037) -0.086*** (0.023) 
Dependency ratio -0.082*** (0.008) -0.043*** (0.011) -0.088*** (0.012) 
Access to credit 0.053** (0.021) 0.016 (0.021) 0.031 (0.035) 
Remittances 0.101*** (0.021) 0.045* (0.026) 0.100** (0.041) 
Access to electricity 0.278*** (0.034) 0.094** (0.038) 0.370*** (0.142) 
Shocks -0.093*** (0.022) -0.036* (0.021) 0.206 (0.427) 
       
Wealth indicators       
Farm size (log) 0.097*** (0.009) 0.032*** (0.010) 0.083*** (0.016) 
Farm productive assets 0.013*** (0.004) 0.005*** (0.002) 0.008*** (0.003) 
Land tenure 0.209*** (0.023) 0.007 (0.028) 0.114** (0.047) 
       
Farm characteristics       
Fair or good soil 0.009 (0.040) -0.082* (0.042) 0.147* (0.078) 
Improved seed -0.044*** (0.017) -0.050*** (0.017) -0.053* (0.027) 
Fertilizer 0.129*** (0.035) 0.014 (0.037) 0.065 (0.052) 
Hired labor 0.090*** (0.020) 0.024 (0.020) 0.079* (0.045) 

Extension services 0.013 (0.021) 0.020 (0.023) 0.012 (0.038) 
       
Community variables       
Distance to market (log) -0.013 (0.009) -0.017 (0.019) -0.140 (0.129) 
Distance to road (log) -0.024*** (0.006) -0.008 (0.014) 0.219 (0.253) 
Precipitation (log) 0.115* (0.061) -0.205 (0.232) -0.158 (0.401) 
Rural 0.030 (0.029) 0.040 (0.043) -0.211 (0.233) 
Year dummies Yes  Yes  Yes  
Welfare (lag)     0.081** (0.037) 
Constant 10.070*** (0.451) 12.790*** (1.663) 11.340*** (3.215) 
Sargan test (p-value)         0.748   

Hansen-J test (p-value)     0.802  
Number of instruments         27   
Observations 8695  8695  5717  
Standard errors in parentheses 
* p<0.10, ** p<0.05, *** p<0.010 

Source: LSMS-ISA surveys in Uganda. 
 
 
 
 

VI. Conclusions and Policy Implications 
The impact of off-farm participation on agricultural production and household welfare is a 

complex empirical question whose exploration has generally yielded inconclusive findings. Increasing 

evidence suggests that agricultural production is in decline in East Africa as more individuals 

participate in the growing rural non-farm economy. Using nationally representative panel data from 

Tanzania and Uganda, we attempted to explore this issue by employing econometric techniques that 

accounted for selection bias and attrition to check for consistency in the empirical results. We found 

that off-farm participation diminished agricultural production in both countries and concluded that, 

over time, changes in the composition of the labor supply pushed highly productive farmers off-farm, 
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contributing to a reduction in agricultural production. At the same time, off-farm participation had 

desirable effects on household welfare in Tanzania.  

Our findings reveal the complexities surrounding the formulation of pro-production and pro-

welfare policies. Rather than complement agricultural production, off-farm participation acted as a 

substitute and, therefore, exhibited a competing effect. In Tanzania, off-farm participation 

complemented farm household income, and that additional income was likely to have been channeled 

toward household consumption as opposed to agricultural inputs.  

The findings of this study demonstrate that a trade-off exists between household welfare and 

off-farm participation and agricultural production. Income from off-farm employment is not likely to 

be invested in agricultural production and, given that, a synergy between pro-agriculture and pro-

welfare policies is critical to desirable outcomes from off-farm participation. Policies that enhance off-

farm participation while reinforcing agricultural productivity and household welfare are imperative, 

and we suggest that policy makers take these considerations into account. 

While the findings of this paper demonstrate that off-farm participation has deleterious effects 

on agricultural production, an analysis of the choices that remaining household members make in 

allocating labor to on- and off-farm activities could yield conclusive evidence of how agricultural 

production is affected. An investigation of the spending and consumption patterns of the head of 

household, meanwhile, might reveal the mechanisms underlying the welfare effects. A further avenue 

for research could also include investigating the equity implications of off-farm participation. 
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