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Livelihood diversification

 Common phenomenon in rural agricultural settings in developing countries
• Variety of factors identified - risk reduction strategies, responses to household shocks, and asset 

accumulation strategies (Ellis 1998, 2000; Barrett et al. 2001)
• Geographical mobility is one of the most important drivers of how individuals move out of poverty in 

Kagera (Beegle et al. 2011)

 Diversification components classified by sector (e.g. agricultural), by location (e.g. on-
farm) or by function (e.g. self-employment) (Alobo Loison, 2015)

 In Africa, diversification outside of agriculture is less varied than in other continents 
(Christiaensen & Demery, 2018)

 Evidence supports the accumulation hypothesis in Africa (Dimova et al. 2021) and survival 
hypothesis in Asia (Banerjee & Duflo, 2007)

• But, can these diversification strategies be associated with long-run welfare? 
• Does it reduce inequality?



Scarce long-run evidence on diversification
• So far, only short run evidence on the positive association between income 

diversification and welfare (Barrett et al. 2001; Ellis, 1998; Reardon, 1997; Rehan 2019; De Weerdt, 2010; 
Christiaensen 2013)

• Closest long-run evidence: 
• Effects of diversification studied on consumption in Ethiopia (Bezu et al. 2012; Porter, 2012; Block and 

Webb, 2001) 
• Non-farm diversification studied in Burkina Faso (Lay et al., 2009) 
• Drivers of diversification in Tanzania (Dimova et al., 2021)

• Summary of these relatively long-run studies: 
• Relatively wealthier smallholder farmers with sufficient assets tend to be able to 

diversify more successfully
• Poorest households often face high entry costs to decent work and sources of income

⇒ Survival depends on their creativity, which can push them to embark to a new path and new
opportunities in e.g. the lean season

• No empirical examination of intergenerational outcomes yet



What do we do?

• We study the long run intergenerational implications of household income 
diversification in the 1990s on their offspring (adults in 2010) i.e., 

• Examine outcomes, such as consumption, education, professional 
diversification 

• Using propensity score analysis in both dichotomous and continuous 
diversification settings 

• Using almost 2-decade long longitudinal data from Kagera region in Tanzania

• Explore patterns of income diversification, and the income groups among the
dynasties in the early 90s vis-à-vis mid-2000s

• Also, we explore if agricultural diversification alone is capable of producing similar 
outcomes



Preview of results
• We confirm that 
 Income diversification is a successful tool to increase consumption of the future 

generation and promote sustainable livelihood that sets the future generation of the 
dynasty on a higher development path with higher human capital
 Off-farm diversification crucial for this, as agricultural diversification is alone not 

sufficient
=> Emphasizes the role of income diversification in both on- and off-farm sources  

• We document that both push and pull mechanisms are at play in diversification  
 The poorest households pushed to a diversification-trajectory; have a higher relative 

position in the income ladder after a decade 
 Income differences appear to have decreased between 1990s and 2004



The Kagera region



Livelihood in Kagera in the 90s

Map source: User’s guide to KHDS datasets

• At the western shore of Lake Victoria

• At a political and economic crossroads 

• Adjacent to Uganda, Rwanda and Burundi

• Population size 1.55 million

• Predominantly agrarian: crops and livestock

• Other professions: fishing, trade, 

manufacturing/processing industry, 

artisanship, nonfarm business and other 

independent professions



Data and summary statistics



The Kagera Health and Development Survey - Timeline 

Baseline panel
Waves 1-4, bi-annual 
during 1991-1994 *

First follow-up,
Wave 5, in 2004

Second follow-up,
Wave 6, 2010 

Household income
diversification

Consumption and other
welfare outcomes of 

the offspring

Income
distribution

* Households were interviewed 4 times between 1991-1994 for the baseline panel
* Not all households started the bi-annual interviews (their wave 1) at the same time in autumn 1991
* Some were added in starting from autumn 1992 and finished the 4 needed rounds only by spring 1994



Data and characteristics

• Total tracking sample: >900 baseline households; drawn using stratified random 
sampling

• ~ 90% were interviewed 4 times during the baseline panel 
• 93% were re-interviewed in Wave 5  
• 92% were re-interviewed in Wave 6
⇒ Low attrition

• (split-off) households tracked during follow-ups from the main households of 
baseline -> dynasties

• Rich set of variables at individual, household and village level 
• e.g., health, employment, household businesses, infrastructure, village characteristics, 

leadership, wedding, inheritances, mortality, women’s rights
• Initial data collection to better understand the effects of HIV/AIDS that hit the area in 1990s



Number of income sources in the 90s

• 31% of dynasty households had only 1 income 
source: 
 About 91% were self-employed in agriculture

• 45 % had 2 income sources, 
 About 93% were in self-employment in 
agriculture (primary), and business or 
employment (secondary)

Classification to 6 sources: 
Self-employment in agriculture; employment both in the agricultural and non-
agricultural sectors; self-employment in non-agricultural sectors; rents; transfers and 
remittances; other non-labour income

Source: authors’ calculation from KHDS waves 1-4



Share of income sources in households across income 
percentiles in the 90s

• Households primarily self-
employed in agriculture 

• Prevalence of other income 
shares increases in the higher 
income brackets

Source: authors’ calculation from KHDS waves 1-4
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Diversification index from income sources

• a transformed Herfindahl-Simpson index of 
household income diversification of the 
following form

HS = 1 −�
i=1

N
(Si)2

 Si is the share of income source in the 
household’s income basket

 Si ranges from 
• zero (when only one income source), to 

• 1 − 1
N

(when all N income sources 
contribute equally to the total household 
income)
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Who diversified and how much and where are they 
after a decade?



Evolution of mean income and diversification of the income groups from the baseline to wave 5

• Income shuffling 
upwards more 
pronounced in the 
lower percentiles 

• Income 
diversification 
prevalent in low- and 
high-income 
percentiles
⇒ Both push and pull 

mechanisms have 
a role

⇒ However, all 
diversify less in 
wave 5 than in the 
baseline

Upper bounds of each group



Tracking back the mean income and diversification of the income groups from wave 5 to the baseline

Upper bounds of each group



Intergenerational outcome analysis



Sub-sample for intergenerational outcome analysis

• We focus on a cohort of surviving descendants re-traced as adults in wave 6 from 
original households

children/grandchildren (<15 years) in the original household in baseline 

1313 individuals belonging to 549 dynasty households



Descriptive statistics of the sub-sample at the baseline 1990s

Covariates Mean Std. Dev.

Age 9.93 3.37

Male 0.50 0.50

Real annual income (TZS) 3018089.0 4571767

Real annual income per adult equiv (TZS)  314230.1 425917.4

Income percentile 3.47 1.42

Dynasty head without education 0.21 0.41

Female head of dynasty 0.24 0.43

Ratio of dependents 0.59 0.16

Dynasty size 7.78 3.60

Dynasty working age adults 3.22 1.76

Living in proximity to urban environment 0.17 0.38

Number of individuals 1313

Number of dynasties 549

~5251 USD

~545 USD



“Effect” of diversification: defining our predictor variable

1. Dichotomous: a dummy variable equal to one if the main household of the dynasty 
had more than one income source in the baseline                                                   

2. Continuous: a transformed Herfindahl-Simpson index of the main household’s 
income diversification

[definition]



Identification strategy in dichotomous diversification

• OLS as a benchmark 

• Propensity score analysis
• Observed covariates are balanced at each value of propensity score 
• Avoids selection bias

• Method used in propensity score > Inverse Probability Weighting Regression 
Adjustments 

Selected covariates: gender, household income percentile, mean working-age, size of the 
household, dependency ratio, urban status and education of household head  [Balance plots]

[Overlap]  



Identification strategy in continuous diversification

• Utilising the dose-response function where diversification takes a continuum of 
values

• Generalised propensity score: estimate propensity scores for each level of 
treatment dosage
 First developed as an extension of PS method in a continuous setting (Hirano and Imbens, 2005) 

 We use a generalised version, where the GPS is estimated with a generalised linear model 
(GLM) with covariates and a fractional logit specification (Guardabascio and Ventura, 2014)



Results



Dynasty income diversification (dichotomous) and offspring outcomes in 2010

Food -
Consumption

(Log cons. per 
capita in current 
hh)

Non-food 
Consumption 

(Log cons. pc in 
current hh)

Education

(in years)

Spouse 
education 

(in years) 

Migration for 
school 

(yes=1) 

Migration for 
work 

(yes=1)

Professional 
diversification

(No of different 
professions in 
current hh)

(1) (2) (3) (4) (6) (7) (8)

Panel A

OLS 0.090**

(0.043)

0.214***

(0.053)

0.998***

(0.214)

0.798***

(0.259)
0.057***

(0.018)

0.035

(0.027)

0.117***

(0.036)
No. of obs 1128 1129 1107 666 1130 1130 1130

R2 0.099 0.160 0.150 0.133 0.080 0.125 0.044

Panel B

ATE, IPWRA 0.077*

(0.044)

0.177***

(0.055)

0.870***

(0.213)

0.687***

(0.259)
0.039*

(0.021)

0.041

(0.027)

0.129***

(0.036)
ATT, IPWRA 0.079

(0.048)

0.162***

(0.061)

0.793***

(0.225)

0.587**

(0.277)
0.027

(0.025)

0.051*

(0.028)

0.133***

(0.039)
No. of obs 1128 1129 1107 666 1130 1130 1130
Sample mean 12.62 12.09 6.67 6.43 0.11 0.26 1.27



Findings of the dichotomous model 

• Diversification to more than one income source in the ’90s led to: 

 Consumption per capita is higher in the current household 

Months in education for the offspring increases

 Increased chances of migrating for education

 Assortative matching in marriage in terms of spouse’s education

 Variety of professions held by members in the current household is significantly 
higher



Dynasty income diversification (continuous) and offspring 
outcomes in 2010

Food -
Consumption

(Log cons. per 
capita in 
current hh)

Non-food 
Consumption 

(Log cons. pc in 
current hh)

Education

(in years)

Spouse 
education 

(in years) 

Migration for 
school 

(yes=1) 

Migration for 
work 

(yes=1)

Professional 
diversification

(No of 
different 
professions in 
current hh)

(1) (2) (3) (4) (6) (7) (8)

OLS 0.460***

(0.099)

0.827***

(0.123)

3.237***

(0.472)

2.738***

(0.596)

0.193***

(0.047)

0.120*

(0.062)

0.337***

(0.083)
No. of obs 1128 1129 1107 666 1130 1130 1130

R2 0.114 0.183 0.168 0.147 0.068 0.082 0.048

Sample 
mean

12.62 12.09 6.67 6.43 0.11 0.26 1.27



Dose response (continuous diversification) results (1/3) - consumption



Dose response (continuous diversification) results (2/3) - education



Dose response (continuous diversification) results (3/3) - migration



Findings from the dose response model 

• The dose model captures heterogeneity
 Confirming that the effects on most outcome measures (migration for work 

exception) increase with the level of diversification  



Conclusion 
• Income diversification has been shown to be an important livelihood strategy in the shorter term in 

Africa

• This paper provides evidence regarding longer term, intergenerational “effects” of income 
diversification

• We test the “effects” of the magnitude of household income diversification, using a dichotomous 
model and a dose-response model to determine association with welfare and social mobility

• Evidence of improvement in consumption, educational attainment, assortative matching, likelihood 
of migration seen among the second generation, after tracking them for almost 2 decades

• Though primarily agrarian, rural Tanzania needs both on- and off-farm diversification for 
intergenerational development

• Both push and pull motivations at play in income diversification, with poorest households going up 
in the income ladder with time



Thank you!

susmita.baulia@utu.fi



Alternative methods of diversification
• We saw that income diversification (on- and off-farm) is associated with positive 

intergenerational outcomes
• But, can households with agricultural diversification only, achieve this?
We formulate an agricultural income diversification index related to income from 

four agricultural sources 
(1) Revenue of harvested crop
(2) Revenue from processed product used from crop
(3) Valuation of livestock, and 
(4) Revenue from animal products sold

• We study the effect of agricultural diversification 
• Also study the effect of agri. diversification for diff. combinations of income sources

- Self-employment in agriculture as the only source
- Self-employment in agriculture + employment by other
- Self-employment in agriculture + own business

=> No effect



Agricultural diversification on offspring outcomes – interaction with different income sources

Years of 
education 
(wave6)

Years of 
spouse's 
education 
(wave6)

Migrated 
for work 
(wave6)

Migrated for 
school (wave6)

Migrated for 
seasonal work 
(wave6)

No of different 
professions in the 
current household 
(wave6)

Log of food 
consumed per 
capita in current 
hh. (wave6)

Log of non-food 
consumed pc in 
current hh. 
(wave6)

Toilet in the 
current hh 
(wave6)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

diversification -0.644

(0.570)

-0.376

(0.766)

-0.016

(0.082)

-0.005

(0.061)

-0.131**

(0.060)

-0.029

(0.110)

-0.003

(0.121)

-0.190

(0.154)

-0.064*

(0.034)
Self empl. in agri _only 
source

-0.968**

(0.451)

-0.518

(0.539)

0.074

(0.057)

-0.060

(0.037)

-0.095**

(0.043)

-0.064

(0.078)

-0.036

(0.092)

-0.174

(0.111)

-0.018

(0.025)

diversification # (Self empl. in 
agri _only source)

0.071

(0.905)

-1.425

(1.146)

-0.229*

(0.117)

0.020

(0.078)

0.197**

(0.087)

-0.039

(0.162)

-0.129

(0.176)

-0.078

(0.220)

-0.028

(0.062)

Self empl. in agri + empl. 0.271

(0.586)

-0.247

(0.670)

0.065

(0.083)

0.034

(0.060)

-0.054

(0.067)

0.117

(0.129)

0.019

(0.131)

0.178

(0.154)

-0.054

(0.036)
diversification # (Self empl. in 
agri + empl)

0.042

(1.381)

-0.916

(1.686)

-0.138

(0.193)

-0.040

(0.136)

0.128

(0.159)

0.089

(0.296)

0.087

(0.306)

-0.352

(0.354)

0.125

(0.079)

Self empl. in agri + business -0.842

(0.541)

-0.686

(0.734)

-0.072

(0.068)

-0.048

(0.061)

-0.062

(0.057)

0.006

(0.098)

-0.264**

(0.112)

-0.495***

(0.146)

-0.101***

(0.036)

diversification # (Self empl. in 
agri + business)

2.812***

(1.099)

1.208

(1.582)

0.255*

(0.151)

0.219

(0.136)

0.181

(0.123)

-0.050

(0.208)

0.777***

(0.235)

1.447***

(0.307)

0.181**

(0.070)

No. of observations 1055 636 1076 1076 1061 1076 1075 1076 1076

R-sq. 0.166 0.152 0.094 0.063 0.060 0.049 0.122 0.189 0.049



Summary of the findings from agricultural diversification

• Diversification of income sources only within own agricultural land may not lead 
to positive intergenerational outcomes. 

• Augmenting agricultural diversification with outside income sources (e.g. owning 
a non-agricultural business) yields better outcomes for the offspring after a 
decade



From income diversification to intergenerational 
outcomes 



Migration by offspring from dynasty households across 
different income percentiles in the baseline

0 .1 .2 .3
Mean of young adults

91st-100th

76th-90th

51st-75th

26th-50th

11th-25th

0-10th

Seasonal migration Migrated elsewhere but returned

Migrated for education Migrated for work

• We already saw that income 
diversification rises across the income 
percentiles

• Migration for work by offspring, as a 
possible factor for improved life 
outcomes of offspring

• Migration for education also increases 
(except for the highest income 
percentile)

• As the main household goes up the 
wealth ladder, chances of returning to 
the native place decreasesQuestion asked to the offspring in wave 6 of the survey: 

”Have you migrated in the past (after 1994) for this purpose?”



Extras



Mean income diversification index in the ‘90s and 2004 by the 
income percentiles of ‘90s
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Balance 
plots
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Agricultural diversification index
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