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Abstract

This study examines the impact of negative income shocks on agricultural intensification -
measured by the use of improved seeds and inorganic fertiliser — and household welfare
among maize-growing smallholders in Tanzania. It also assesses whether membership in
savings and credit cooperative societies (SACCOs) and self-help groups (SHGs) helps
cushion these effects. Using panel data from the 2014/15 and 2020/21 waves of the
Tanzania National Panel Survey, the analysis applies household fixed effects and district-
specific time trends to address unobserved heterogeneity and local-level biases. The study
goes beyond aggregating shocks by distinguishing between covariate and idiosyncratic
shocks. To enhance robustness, it incorporates district-level rainfall data to proxy drought
conditions. The findings reveal that negative income shocks significantly reduce the
adoption of improved seeds but have no significant effect on the use of inorganic fertiliser.
The adverse impact is more substantial for idiosyncratic shocks than for covariate ones. We
also find that SACCOs and SHGs generally do not mitigate the effects of shocks. Similarly,
neither institution significantly shields household welfare from the impact of shocks, though
membership is positively associated with overall welfare. These findings underscore the
need for targeted risk mitigation strategies tailored to specific shock types and highlight the
limited insurance function of informal financial institutions. Strengthening financial inclusion
and resilience mechanisms for smallholders, particularly for early-season agricultural
investments, is crucial.

Keywords: negative income shocks, agricultural intensification, household welfare, SACCOs,
self-help groups
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1 Introduction

In most countries in sub-Saharan Africa, including Tanzania, agriculture remains a
significant source of livelihoods. It also plays a vital role in stimulating growth in other
economic sectors. Thus, agricultural development is indispensable in the fight against
poverty, hunger, and malnutrition (Christiaensen et al., 2011; Ortiz-Crespo et al., 2020).
However, despite this importance, agricultural performance in sub-Saharan Africa is not
impressive compared to other regions, as evidenced by low agricultural productivity in the
region (Otsuka and Larson, 2016; Senbet and Simbanegavi, 2017). The low productivity is
attributable to several factors, one of which is that households under-invest in agricultural
technologies. Evidence shows that even when new agricultural technologies appear
profitable, smallholder farmers may not adopt them (Duflo et al., 2008; Harou et al., 2017). In
line with this finding, the adoption rate of new agricultural technologies remains low in many
parts of the region (Binswanger-Mkhizea and Savastano, 2016; Holden and Westberg, 2016;
Takahashi et al., 2020). Some of the factors to which the low adoption rate of agricultural
technologies in the region is attributed include limited affordability and accessibility
(Vanlauwe et al., 2015); poorly developed supply chains, limited access to finance, and
agricultural crop marketing constraints (Jayne et al., 2019); lack of technical information on
the appropriate use of the new technologies (Duflo et al., 2011); imperfect input markets and
the low quality of inputs (Ashour et al., 2019; Bold et al. 2017; Bulte et al., 2022); and
incorrect beliefs about inputs (Abay et al., 2017; Ashour et al., 2019; Hoel et al., 2024).
Another potential reason for the sub-optimal investment in agricultural technologies is that
households in developing countries are exposed to frequent adverse shocks (Hoddinott and
Kinsey, 2001; Dercon, 2002, 2005; Kazianga and Udry, 2006). These shocks tend to disrupt
their financial stability, impose liquidity constraints, and may severely affect smallholders’
ability to invest optimally in agricultural intensification.

In the past, smallholder farmers in sub-Saharan Africa have relied on land expansion to
boost yields. However, rising population pressure constrains the ability to apply this strategy,
resulting in shrinking farm sizes (Headey and Jayne, 2014; Jayne et al., 2003; Otsuka and
Place, 2015). In response to this, farmers have increased the frequency with which they
cultivate the same piece of land, as fallowing is no longer a viable option (Binswanger-
Mkhizea and Savastano, 2016; Headey and Jayne, 2014; Mugizi and Matsumoto, 2020).
However, continuous cultivation without proper agricultural intensification has led to soil
fertility depletion (Mugizi and Matsumoto, 2021; Mugizi, 2022a), highlighting the need for
more sustainable agricultural practices (Binswanger-Mkhizea and Savastano, 2016; Mugizi
and Matsumoto, 2020; 2021). At the same time, most of the agricultural intensification
methods applied require financial resources. Furthermore, agricultural investment is not a
one-time expense: smallholders need to maintain financial stability to cover both the costs
of intensification and other farming expenses throughout the agricultural season. Negative
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income shocks' can disrupt smallholders’ financial stability and their ability to invest in
agricultural intensification, potentially negatively impacting household welfare.

Access to insurance or credit markets can help mitigate the potential effects of negative
income shocks on agricultural intensification and welfare. It is well-documented that access
to financial services — especially credit — promotes the use of inputs and the adoption of
modern agricultural technologies (Deb and Suri, 2013; Narayanan, 2016). However, in
Tanzania, as in many other developing nations, formal financial and insurance services are
limited, with branch networks primarily concentrated in urban or semi-urban areas. Mugizi
(2022b) argues that even when these services are available, most smallholders neither save
in these institutions nor borrow from them. In the absence of other saving or borrowing
options, this suggests that smallholders must fund agricultural investment using their
current incomes. However, smallholders can often not afford to make such investments,
relying solely on their incomes, especially when they face negative income shocks. In this
context, in which conventional formal financial and insurance markets are limited or
inaccessible, participation in savings and credit cooperative societies (SACCOs)? and self-
help groups (SHGs) can be a good coping mechanism. Although these organisations have
the potential to play a role in mitigating the effects of negative income shocks on
agricultural intensification, there has been limited empirical examination of their cushioning
role in sub-Saharan Africa, and in Tanzania in particular.

This paper seeks to answer two research questions: Do negative income shocks reduce
agricultural intensification and household welfare in Tanzania? Do SACCOs and SHGs
mitigate the potential effects of shocks on intensification and welfare? To answer these
questions, we use panel datasets from two waves — 2014/2025 and 2020/2021 (hereafter
2015 and 2021) - of the nationally representative household survey the Tanzania National
Panel Survey (NPS). In the analysis, we exploit the panel nature of the data and we apply a
rigorous and conservative estimation methodology, the household fixed effects model,
controlling for district-specific time trends. Household fixed effects allow us to control for
unobservable household time-invariant characteristics that could cause bias in parameter
estimates; district-specific time trends help to clean our estimates of time trends or district
bias.

Our main results indicate that exposure to a negative income shock significantly reduces the
likelihood of adopting improved seeds but not the use of inorganic fertiliser. Our findings are
robust across multiple model specifications and remain consistent when negative income
shocks are disaggregated by covariate versus idiosyncratic shocks. With regard to the
insurance role of SACCOs and SHGs, our analysis reveals that membership in either SACCOs
or SHGs does not significantly mitigate the adverse effects of negative income shocks on
agricultural intensification. When disaggregating negative income shocks into covariate and

T Throughout this paper, the focus is on negative income shocks, defined as a fall in (loss of) income resulting
from exposure to a negative shock.

2 A description of SACCOs and SHGs is given in Section 3.
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idiosyncratic shock, we find no strong evidence that membership in SACCOs ensures the
adoption of improved seeds and use of inorganic fertiliser. Similarly, SHGs offer no
insurance against such shocks. Likewise, we find no evidence that either SACCOs or SHGs
protect members against idiosyncratic shocks.

There are several plausible explanations for this finding. First, the sample has limited
statistical power: only a few households are members of SACCOs (about 4%) and SHGs
(about 5.8%). With such small subgroups, it might be hard to detect statistically significant
effects even if real effects exist. Second, many of the shocks observed in the data, such as
drought and floods, crop diseases, and significant rises in agricultural input prices, tend to
affect almost all households in the locality. This is likely to make it impossible for members
to borrow or obtain assistance locally because each member is likely to be exposed to the
same negative income shock, and so will be in need of funds from the same sources. Third,
SACCOs and SHGs in rural Tanzania often operate with limited capital, and, as a result, they
may only provide small, short-term loans that are insufficient to cover the cost of agricultural
inputs like improved seeds or fertiliser, especially following a substantial income shock.

Regarding welfare impact, contrary to our expectation, we find no significant relationship
between the incidence of self-reported negative income shocks (of all types combined) and
household welfare among smallholders in Tanzania. The same results still hold even when
we split negative income shocks into covariate and idiosyncratic income shocks.
Concerning the role of SACCOs and SHGs in acting as a buffer for members against welfare
loss, we find no substantial evidence to suggest that these institutions do indeed help
farmers cushion themselves against negative income shocks.

Existing studies (e.g. see Arslan et al., 2017; Gebremariam and Tesfaye, 2018; Kassie et al.,
2013; Newman and Tarp, 2019; Teklewold et al., 2013) document mixed results regarding
the effects of shocks on agricultural intensification. For example, Gebremariam and Tesfaye
(2018) show that production and health shocks negatively affect the adoption of improved
seeds, chemical fertilisers, and irrigation in Ethiopia. Similarly, in Ethiopia, rainfall shocks
were found to reduce the adoption of agricultural innovations (Teklewold et al., 2013). In
Malawi, Sesmero et al.’s (2018) study finds that households reduce the application of
fertilisers and improved maize seeds, in response to adverse weather history. Arslan et al.
(2017) also show that long-term variability in rainfall reduces the adoption of organic
fertilisers but increases the use of improved seeds in Tanzania. Newman and Tarp (2019)
find that households exposed to weather shocks in Vietnam tend to invest less in productive
assets over the long term. Mulungu et al. (2025) show that in Zambia, farmers who
experience drought in the previous year are less likely to use inorganic fertiliser but more
likely to use improved seeds. However, they find that the indirect (income) effect reduces
the probability of using both inputs. In contrast, Kassie et al. (2013) find that rainfall, insect,
and disease shocks influence farmers' investments in sustainable agricultural practices in
six districts of Tanzania. There are also many studies documenting the deleterious impact
of negative shocks on welfare in sub-Saharan Africa (Amare et al., 2018; Dercon et al., 2005;
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Efobi et al., 2020; Hiibler et al., 2025; Mkupete et al., 2023), while a few have found no impact
(e.g. see Tiague, 2023).

Existing studies on SHGs have shown positive effects on various outcomes, including
savings and credit, household income, expenditure, asset ownership, food security, access
to information, and involvement in agricultural decisions (see e.g. Christian et al., 2019;
Datta, 2015; Demont, 2022; Deininger and Liu, 2009, 2013; Desai and Joshi, 2014; Hoffmann
et al., 2021; Raghunathan et al., 2023; Raghunathan et al., 2019; Joshi et al., 2013; Khanna et
al., 2013; Pandey et al., 2019). In rural Nigeria, Efobi et al. (2020) find that informal
associations help households improve food expenditure and dietary diversity.

Unlike much of the existing literature, which typically examines the impact of negative
shocks in aggregate or focuses narrowly on specific categories — such as weather-related or
health-related shocks — this paper offers a more comprehensive and nuanced approach.
Specifically, it analyses negative income shocks arising from the full range of adverse
events experienced by households, rather than limiting the scope to a single type of shock.
Furthermore, the analysis distinguishes between covariate and idiosyncratic shocks of
income loss. This disaggregated treatment of negative income shocks represents a novel
contribution to the literature. By moving beyond broad categorisations, the study uncovers
heterogeneities in shock impacts that have not been systematically explored in previous
research. These insights carry important implications for the design of targeted and
effective policy interventions aimed at enhancing household resilience.

Moreover, while SACCOs and SHGs have the potential to play a critical role in mitigating the
adverse effects of shocks on agricultural intensification and household welfare, rigorous
empirical evidence on their buffering capacity remains limited in sub-Saharan Africa. Much
of the existing literature in sub-Saharan Africa remains primarily descriptive and often has
limited geographical coverage within countries (e.g. Berna et al., 2020; Dube and Edwell,
2018; Kiiza and Omiat, 2021; Kouandou and Kabré 2026; Lukwa, 2022; Mantsios et al., 2018;
Maina, 2021; Mlaponi, 2025; Moyo, 2023; Msuya et al., 2022; Mzurikwao, 2014; Watagulu,
2025). This paper makes a novel contribution to the growing empirical literature on the role
of non-conventional formal financial associations like SACCOs and informal financial
associations like SHGs (e.g. Efobi et al., 2020; Kiiza and Omiat, 2021; Mugizi, 2022b; Mugizi
et al., 2026) in cushioning households against negative shocks in the sub-Saharan context. It
draws on a nationally representative dataset from Tanzania, thereby ensuring that the
findings are robust and have broad applicability: the use of such comprehensive data allows
for greater generalisability of the results across similar socioeconomic and institutional
settings within the region.

The paper proceeds as follows: Section 2 gives the conceptual framework. Section 3
presents an overview of Tanzania's agricultural sector, SACCOs, and SHGs. Section 4
outlines the data used in the study. The estimation strategy is detailed in Section 5. Section
6 presents and discusses the results, while Section 7 concludes with a summary of the
findings and policy recommendations.

© Data & Evidence to End Extreme Poverty 4
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2 Model (conceptual framework)

This section outlines the simple conceptual framework (illustrated in Figure 1) that informs
our hypotheses on the relationship between exposure to negative income shocks and both
agricultural intensification (measured by the use of inorganic fertiliser and high-yield variety
seeds) and household welfare. We consider a two-period setting: in period one (T — 1),2
smallholders are subjected to negative shocks, resulting in income losses; in period two (T),
they must decide whether to invest in productivity-enhancing agricultural technologies, such
as inorganic fertiliser and improved seeds, to improve their yields.

However, the adoption of these inputs is costly, requiring a certain level of financial capacity.
Smallholders who experience negative income shocks in period (T — 1) are likely to face
binding liquidity constraints in period (T), limiting their ability to invest in productivity-
enhancing technologies, such as inorganic fertilisers and improved seeds. Consequently,
agricultural intensification in period (T) is likely to be reduced, leading to lower yields,
diminished income, and, ultimately, lower welfare outcomes in the same period.

The framework further assumes that, in settings in which formal financial institutions are
readily accessible, smallholders could respond to income shocks by borrowing or
withdrawing savings held in these institutions. However, in rural areas of developing
countries, such as Tanzania, access to conventional formal financial services and insurance
markets is limited. Even where such services exist, smallholders rarely utilise them for
saving or borrowing. Instead, they rely on informal financial mechanisms — primarily savings
and credit from SHGs and SACCOs - as key risk mitigation strategies. Consequently, while
agricultural intensification and welfare are expected to decline among those exposed to
negative income shocks relative to the non-exposed, participation in SACCOs and SHGs may
partially offset these adverse effects. Our framework assumes that membership in SACCO
or SHGs begins in period T — 3 or earlier (before the negative income shockin T —2 or T —
1), because presumably smallholders will have less to save once the shock has occurred.*

3 For simplicity, we use T — 1 to refer to the past two years (T — 1, T — 2, or both). The survey from which our data
are drawn asked whether the household was severely affected by negative shock over the past two years, and
whether these shocks led to a reduction or fall in household income (see details in Section 4).

4 Qur data do not allow us to determine exactly when households began participating in SACCOs or SHGs; we
only know whether a household is currently a member or not.

© Data & Evidence to End Extreme Poverty 5



NEGATIVE INCOME SHOCKS, AGRICULTURAL INTENSIFICATION, AND HOUSEHOLD WELFARE IN TANZANIA

Figure 1: Conceptual framework summarising the link between negative income shocks,
agricultural intensification, household welfare, SACCOs, and SHGs
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3 The setting

Tanzania attained lower middle-income status in 2020, with GDP per capita of USS 1,080.
Despite this progress, poverty remains a significant challenge. Approximately 26% of the
population lives below the national basic needs poverty line — Tanzania shillings (TZS)
49,320, or roughly USS 19 per person per month — with poverty incidence markedly higher in
rural areas (31.3%) compared to urban areas (15.8%) (MoFP-PED, 2019). According to the
most recent national census, Tanzania has a population of approximately 61.7 million, with
65% residing in rural areas (URT, 2022). The majority of this rural population depends on
agriculture for their livelihoods.

Agriculture therefore remains a critical sector in the Tanzanian economy, employing 65.5%
of the labour force (FAO, 2024) and contributing approximately one-third of GDP (World
Bank, 2020). However, the sector is predominantly composed of smallholder farmers and is
characterised by low levels of agricultural intensification (Binswanger-Mkhizea and
Savastano, 2016). For instance, average inorganic fertiliser use stands at only 16.6 kg per
hectare of cropland (FAOQ, 2024). This figure is not only below the continental average for
Africa (21.6 kg/ha) and the global average (113.1 kg/ha), but also lags behind several East
African peers — Burundi (31.3 kg/ha), Kenya (31.5 kg/ha), and Rwanda (22.8 kg/ha) — though
not behind Uganda (2.0 kg/ha) (FAO, 2024). The use of improved seeds in Tanzania stands
at 18% (Binswanger-Mkhizea and Savastano, 2017), a figure that is low compared to
neighbouring countries such as Kenya (Mugizi and Matsumoto, 2020; Tabetando et al.,
2025).

With respect to savings and credit mechanisms, informal channels remain dominant in
Tanzania. Among individuals who save, 47% do so at home, while over two-thirds (67%) of
adult borrowers rely on friends and family as their primary sources of credit (FinScope,
2023). To enhance financial inclusion and promote a culture of saving and borrowing, the
government has, over the past two decades, actively encouraged the formation of SACCOs
as a means to improve access to financial services, particularly in underserved rural areas.

As at 2022, a total of 2,034 SACCOs were registered in Tanzania, with 2,447,332 members in
total® and combined assets amounting to TZS 20.76 billion (Tanzania Cooperative
Development Commission [TCDC], 2024). SACCOs constitute an important component of
the country’s financial landscape, particularly in expanding access to financial services
among underserved populations. They provide a variety of services, including savings
mobilisation and the provision of relatively affordable credit. Loan eligibility is typically
linked to a member’s savings, with most SACCOs permitting borrowing of up to two to three
times the amount saved, and some allowing up to four times. Interest rates vary across
institutions but are generally lower than those offered by commercial banks. Moreover,

5 This represents 7% of the adult population (defined as individuals 15 years and above), based on the 2022
National Population Census.
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SACCOs promote a culture of savings and financial discipline, thereby enhancing financial
security and resilience at the household level.

Similar to SACCOs, SHGs serve as a vital mechanism through which individuals -
particularly the poor and those excluded from formal financial systems — mobilise savings
and access credit. In Tanzania, SHGs play an important role in poverty reduction and
financial inclusion, particularly in rural areas, where access to formal financial services
remains limited (FinScope, 2023). These groups typically engage in savings mobilisation,
internal lending, and social support activities, enabling members to improve their livelihoods
through collective action. While the nature of loans varies based on group-specific policies,
common loan categories include income-generating and business loans, emergency loans
(e.g. for medical or funeral expenses), welfare loans, education loans, and agricultural loans.

Although SACCOs and SHGs share similarities in several aspects, they differ in others.
Firstly, unlike most SHGs, which are informal, SACCOs are formal: they are registered and
supervised by the Central Bank (Microfinance Act of 2018) through the

Tanzania Cooperative Development Commission (TCDC)(TCDC, 2024). In addition, SACCOs
have clear governance structures (a board, a management team, and a supervisory
committee). They are also audited by an external auditor once a year and are inspected and
supervised by the Cooperative Audit and Supervision Corporation (COASCO) to ensure that
they are operated and managed following the requirements of the Microfinance Act. Second,
regarding loan size, SACCOs provide small to large loans and terms can range from a few
months to several years, depending on the loan purpose and size. On the other hand, loans
provided by SHGs are usually small and repaid within 3—12 months.

A central feature common to both types of arrangements is the mobilisation of loanable
funds through regular member contributions (savings). These funds are further augmented
by interest earned on loans and penalties imposed for late repayments or breaches of group
by-laws. Members are eligible to borrow from the pooled resources to address their financial
needs. In some SHGs, financial assistance may be provided to members facing severe
economic distress due to unforeseen adverse events. Unlike conventional formal financial
institutions or insurance markets, access to funds within SACCOs and SHGs tends to be
more affordable and easily accessible; aside from personal savings, no collateral is typically
required to obtain a loan.

© Data & Evidence to End Extreme Poverty 8
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4 Data sources and construction of key
variables

This study uses data from the nationally representative household survey, Tanzania NPS.®
The NPS is part of the Living Standards Measurement Study-Integrated Surveys on
Agriculture (LSMS-ISA). The NPS data consist of data obtained from five survey waves:
2008/2009, 2010/2011,2012/2013, 2014/2015, and 2020/2021.

This study uses panel data from two waves: 2014/2015 and 2020/2021 (henceforth 2015
and 2021). The main data collection in the 2015 round started in October 2014 and ended in
October 2015. The sample comprised 3,352 households across 419 enumeration areas,
combining the original NPS sample with a new sample, called the ‘Refresh Panel'.

The 2021 round followed the entire 2015 sample and added 545 new households from
major cities to allow for improved estimates in urban centres.” The final NPS 2021 sample
also included any previous NPS member identified during data collection who had started
another household between rounds. Ultimately, the final NPS 2021 sample size was 4,709
households, which included 545 households from the booster sample. Excluding this group
(because it was not surveyed in 2015) leaves 4,164 households. The 2015 wave had 3,352
households; 3,042 of these were successfully re-interviewed in 2021, resulting in an attrition
rate of 9.3%. To assess whether attrition is random, we estimate a Probit model for attrition
between 2015 and 2021, using the characteristics of households in 2015. The model’s
results are presented in Table A.1 in the appendix. Following Fitzgerald et al. (1998), we
calculate attrition weights using inverse probability weighting, and all estimates are adjusted
with these weights to correct for any potential attrition bias.

The NPS surveys include comprehensive agriculture-related questionnaires. Using the
information from these questionnaires, we restrict our sample to smallholders who
cultivated maize during the year of the survey. This results in an unbalanced panel of 2,643
households: 1,170 in 2015 and 1,473 in 2021.

We focus on maize farmers for several reasons. First, maize is the dominant staple and one
of the crops produced by many farmers in Tanzania. In 2015 and 2021, 38.5% and 35.4% of
the surveyed households produced it, respectively. Second, maize is a crop for which
agricultural intensification — the use of modern improved seeds and inorganic fertiliser — is
highly encouraged. We focus on the adoption of improved seeds and the use of inorganic
(chemical) fertiliser because they represent two of the most important inputs in crop
production and are among the inputs that are the most promoted and also the most
regulated by governments across the developing world (Ariga et al., 2019).

6 https://www.nbs.go.tz/statistics/topic/national-panel-survey-nps

7 Therefore, the true NPS 2021 panel sample can only be traced back to those NPS 2015 Refresh Panel
households re-interviewed in the NPS 2021.
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In this study, the first set of outcome variables is measures of agricultural intensification.
We use three variables to define agricultural intensification: adoption of improved maize
seeds, use of inorganic fertiliser, and the amount of chemical fertiliser used per hectare of
the land cultivated. We also use the first two variables and apply principal component
analysis to construct an agricultural intensification index (Mugizi and Matsumoto, 2020;
2021). The second set of outcome variables measures household welfare. The surveys
provide detailed information on total consumption;® we use this information to develop
measures of household welfare: total consumption, per 28 days, per adult equivalent,® and
total consumption (annual) per capita.

The first key covariate used in this paper is exposure to negative income shock. The surveys
contain information on households’ experiences with shocks, specifically asking whether
any shocks severely impacted the household over the past two years.® A follow-up question
asks whether these shocks led to a reduction or fall in household income. This information
is used to create a variable representing exposure to a negative income shock, which is a
dummy equal to 1 if a household is exposed to a negative income shock and 0 otherwise. As
highlighted in Section 1, besides analysing negative income shocks arising from the full
range of adverse events experienced by households, our analysis in Section 5 distinguishes
between covariate and idiosyncratic shocks. Being mindful of this, we also construct two
other alternative measures of negative income shock: covariate negative income shock and
idiosyncratic negative income shock." In addition, since data on exposure to negative
income shocks come from self-reported information, we supplement these data with
weather data obtained from AidData GeoQuery.'? From this source, we obtained district-level
climatological data derived from two distinct temporal windows. That is, for wave 4 (year
2014/2015), the rainfall average is computed over the five-year period from 2009 to 2013.

8 Annual total consumption (nominal) is a summation of clothing and footwear; utilities (water, kerosene,
lighting); furnishings and household expenses; transportation, communication, recreation, and other
consumption; durables expenditures (user cost), housing/rent (imputed), food, beverages, alcohol at home; food,
beverages, alcohol, and tobacco outside home; education; and health. All of this information is annual and
nominal.

9 Household members have different needs based mainly on their age and gender. In general, children are
thought to consume less than adults and women less than men. Equivalence scales are normally used to convert
all household members into ‘equivalent adults’. Welfare analysis in Tanzania employs an adult-equivalent scale
to adjust for these differences. The adult-equivalent scale by gender and age used in NPS is as follows (the
numbers expressed as a range are age in years while M is for male and F stands for female): (0-2: M 0.40, F
0.40), (3-4: M 0.48, F 0.48), (5-6: M 0.56, F 0.56), (7-8: M 0.64, F 0.64), (9-10: M 0.76, F 0.76), (11-12: M 0.80, F
0.80), (13-14: M 1.00, F 1.00), (15-18: M 1.20, F 1.00), (19-59: M 1.00, F 0.88), (60 and above: M 0.80, F 0. 72)
(NBS, 2022).

10 These shocks include drought or floods, crop disease or crop pests, loss of livestock, household business
failure, loss of salaried employment or non-payment of salary, a large fall in the sales price for crops, a large rise
in the price of food, a large rise in agricultural input prices, severe water shortage, loss of land, chronic illness or
accident of a household member, death of a household member, death of other family member, break-up of the
household, being jailed, fire, robbery/burglary, and dwelling destroyed. Table A.2 in the appendix reports the total
number (frequencies) of each type of shock reported.

11 Covariate shocks include exposure to drought or floods, crop disease, or pests, a large fall in the crop sales
price, a large rise in input prices, and severe water shortages. Idiosyncratic shocks include household business
failure, loss of salaried employment or non-payment, loss of land, chronic or severe iliness or accident of a
household member, death of a household member, death of another family member, household break-up, and
exposure to hijacking, robbery, burglary, or assault, or damage/destruction of the dwelling.

12 http://www.geoboundaries.org/
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For wave 5 (year 2020/2021), the rainfall average is computed over the five-year period
from 2015 to 2019. For both waves, rainfall represents the annual mean

precipitation (mm/year) for the district. For both waves, rainfall average is subtracted from
the annual rainfall for the previous year. Our variable of interest, negative rainfall shock —
unusually dry conditions (drought) — was constructed as negative precipitation deviations
from the long-term precipitation mean. Precipitation z-scores were calculated, and drought
was defined as precipitation z-scores of less than -1.5, which takes the value of 1, and 0
otherwise.™

Other key explanatory variables are membership in SACCOs and membership in SHGs. The
surveys provide information on household membership in SACCOs and collect details on
individuals or institutions from which household members borrowed or obtained credit
within the 12 months preceding the survey. The former is used to create a dummy variable
for membership in SACCOs; the latter is used to construct a dummy variable indicating
membership in SHGs, which takes the value of 1 if the household borrowed from friends,
neighbours, or a SHG, and 0 otherwise.

3 Table A.3 in the appendix shows the correlation between the drought variable constructed from actual weath
data and self-reported negative income shocks. The two are strongly positively related.

er
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5 Estimation strategy

The primary objective of this study is to assess whether negative income shocks affect
agricultural investment (intensification). To achieve this, we estimate the model specified in
Equation 1. However, potential endogeneity resulting from omitted variable bias or reverse
causality could distort the estimates. To address this, we include a range of relevant control
variables. Additionally, we leverage the panel data structure and apply household fixed
effects to account for unobserved, time-invariant household-specific factors that may be
correlated with both input use and past exposure to negative income shocks. We also
incorporate district-time fixed effects to control for district-time-specific confounders,
including any unobserved factors that are common across all households, such as climatic
conditions.

Aljjar = oo + a1lSi—1 + 2 Xie + @i + Yar + Ejar - (1)

In Equation 1, i, j, d and t represent the household, enumeration area, district, and survey
round, respectively. AI;;,, measures outcome variables, agricultural intensification,
measured by whether the household used improved maize seeds, whether the household
used inorganic fertiliser, the amount of inorganic fertiliser per hectare of land cultivated
(Kg/ha), and agricultural intensification index. It is important to note that many farmers in
our sample rarely use inorganic fertiliser on their farms, so these farms are recorded as
zeros. Consequently, the distribution of these variables is unusual, with a large peak at zero
and a pronounced right skew. To address this, we apply a logarithmic transformation to the
variable.™ An alternative method suggested by Bellemare and Wichman (2020) to handle
variables of this nature is the inverse hyperbolic sine (IHS) transformation. In line with their
approach, we also apply the IHS transformation to the variable and perform the regression
using the transformed (IHS) version of the variable.’ The explanatory variable of interest is
I1S;:—1, @ dummy indicating whether over the past two years the household experienced any
negative income shock or one of the other two alternative measures: covariate, and
idiosyncratic negative income shocks. Technically, in line with the survey question, I1S;;_,
here captures those who were exposed to a negative income shock inyeart —1ort — 2 or
both. a, is a parameter of interest that captures the impact of negative income shock on
measures of agricultural intensification.

The vector X;; includes a range of controls, including household-level time-variant
characteristics, such as gender of household head, household head's age, household head’s
years of schooling, and number of household members (household size). All of these
variables are expected to affect the adoption of agricultural technologies. For example, older
farmers are less likely to use or adopt improved technologies. Other controls in X;; include

14 Since In(0) is undefined and our dependent variables contain many zeros, we define the logarithms of these
variables by using In(min(x - €)), where ‘e’ is a small positive number, to handle the zeros.

15 For reasons of space, the results are not reported but they are qualitatively similar to those obtained by using
log transformation.
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the value of assets; land holding in acres; value of livestock in tropical units; whether the
household received extension advice during the 12 months preceding the survey; and
whether it received any remittances during the 12 months preceding the survey. In X;;, we
also control for two dummies: whether the household borrowed from sources other than
SHGs in the past 12 months, and whether anyone in the household has a bank account. The
latter serves as a proxy for both past savings and possibly past income (Mugizi, 2022b),
which may influence agricultural intensification. ¢; denotes household fixed effects, while
Yar represents district-specific time trends. &; 4, is the error term that may be
heteroskedastic and correlated within the community. To account for intra-cluster
correlation, robust standard errors are clustered at the cluster level'® (Abadie et al., 2017;
Cameron and Miller, 2015).

Concerns about omitted variable bias are lessened by the fact that: (a) the negative income
shock variable is likely exogenous to the households, and (b) we control for unobserved
time-invariant household heterogeneities by using household effects model along with
district-time trends. However, a possible remaining concern is endogeneity arising from
reverse causality. This would be the case if smallholders who have not invested in
agricultural intensification in the past are more likely to be exposed to negative income
shocks in the future. It is also possible that households that cannot invest in intensification
are also likely to be poor, and they may be more likely to experience shocks — especially
idiosyncratic shocks such as illness or death if they cannot afford healthcare. Moreover,
households that invested heavily in agricultural intensification in the past (say T-3) but then
experienced a drought in T-2 and lost their investment might be less likely to intensify again
at time T. However, reverse causality is of less concern here because agricultural
intensification in year t cannot affect negative income shock in year t — 1 or t — 2. Moreover,
reverse causality is unlikely to be a concern because the shocks in the data are all plausibly
exogenous to future decisions about agricultural investment. As a robustness check, we
also use a drought variable constructed from actual weather data.

Next, we investigate whether the impact of negative income shocks on agricultural
intensification differs based on a household’'s membership in a SACCO or SHG. A potential
estimation issue is that membership in these groups could be correlated with unobserved,
time-invariant household characteristics, such as social networks (Cooper and Rege, 2011,
Bursztyn et al., 2014; Newman et al., 2014; Murendo et al., 2017) and risk-taking behaviour,
which could influence agricultural intensification. If these factors are not controlled for, the
estimates could be biased due to omitted variable bias. To address this issue, the study
benefits from the panel nature of the data and uses household fixed effects. The use of
household fixed effects allows us to control for unobservable household time-invariant
characteristics that could cause bias in parameter estimates. In addition, we include district-
specific time trends to clean our estimates of time trends or district bias. However, it is

16 Clusters are equivalent to census enumeration areas. In rural areas, an enumeration area is a natural village or
a segment of a large village, while in urban areas, an enumeration area is a street or a city block.

© Data & Evidence to End Extreme Poverty 13



NEGATIVE INCOME SHOCKS, AGRICULTURAL INTENSIFICATION, AND HOUSEHOLD WELFARE IN TANZANIA

worth noting that membership in SACCOs and SHGs is likely endogenous. Being mindful of
this fact, as a robustness check we also use 2015 membership to check the sensitivity of
the results under contemporaneous membership. With household fixed effects, we cannot
estimate the main effect but we can estimate the interaction term between income shock
and membership, which is where our interest lies. (Mugizi et al., 2026). The model to be
estimated takes the following form:

Alijge = ag + @118 + a3 Zis + az(ISj—1 * Zit) + auXie + @i + Var + Eijar (2)

Here, Z;; represents a set of two dummy variables: one for membership in a SACCO and the
other for membership in an SHG. The other variables are as defined earlier in Equation 1.
The parameter a5 is of particular interest and is anticipated to be positive and statistically
significant if SACCO or SHG membership helps to reduce the impact of negative income
shocks on agricultural intensification.

Next, we examine the effect of negative income shock on household welfare (Equation 3).
The estimation strategy is similar to that of Equation 1.

HW;jqe = Bo + B1lSit—1 + B2 Xit + @i + Var + Mijae  (3)

In Equation 3, the outcome variable, HW 4, is measured using two metrics: total
consumption, per 28 days, per adult equivalent, and annual consumption per capita. u;;q. is
the error term. The remaining variables are as defined earlier in Equation 1. The parameter
of interest is B, which is hypothesised to be negative and statistically significant.

Finally, we examine the heterogeneous shock impacts of membership in SHGs or SACCOs
on household welfare. The estimation model and strategy are analogous to those of
Equation 2.

HW jqr = Bo + B1lSit—1 + B2Zit + B3(USit—1 * Zi) + PaXit + @i + Var + ijar (4)

Here, the interaction term (1S;,_, * Z;;) is of interest and its coefficient 3 is expected to be
positive and statistically significant if SACCOs and SHGs indeed help members to cushion
against negative income shocks.
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6 Results

6.1 Descriptive statistics

Table 1 presents the summary statistics based on households’ exposure to negative income
shock. Of the 2,643 households in our pooled sample, 49% had not experienced any negative
shocks in the two years before the survey and 51% had experienced shocks.

There are several statistically significant differences between the demographic composition
of households which did and did not experience negative shocks. Households which
experienced shocks have slightly younger household heads (47 years vs. 48 without shocks,
a<5%), are more likely to receive remittances (29% vs. 22% without shocks, a<1%), and are
more likely to receive extension advice (13% vs. 9% without shocks, a<1%).

Other variables are statistically quite similar between the two categories of households. For
both categories — households that were exposed to negative income shock and those that
were not — 27% of households are female-headed in each category. In terms of household
size, the number of household members is more or less similar, with an average of 5.8
members for households that were not exposed to negative income shocks and 5.7
members for households that were exposed. Similarly, there is no difference in years of
schooling: in both sub-samples, the average years of schooling for heads of household is
5.4. Regarding owning a bank account, only 13% of households have a bank account in both
sub-samples. Concerning the proxies for wealth, except for land holding, both the value of
livestock and the value of assets are higher for households that were not exposed to a
negative income shock, although the difference is not statistically significant. Turning to
welfare measures, on average, both consumption per adult equivalent and consumption per
capita are higher among the households that were exposed to negative income shock
compared to those that were not exposed. However, the difference is only statistically
significant for the latter.

Regarding membership in SACCOs and SHGs, the difference between the two sub-samples
is negligible. Only 3.5% and 4.7% of households are members in SACCOs, in the sub-sample
of households that were not exposed to a negative income shock and those that were
exposed, respectively. This is also true for membership in SHGs, with only 5.2% and 6.4%
being members, in the sub-sample of households that were not exposed to a negative
income shock and those that were exposed, respectively.

Concerning agricultural intensification, among households that were not exposed to a
negative income shock, 47% use improved maize seeds, compared to 46% among the
households that were exposed to a negative income shock. There is no difference in the
proportion of households using inorganic fertiliser, as only 19% of households use the input
in both sub-samples. In terms of the amount used per hectare of cultivated land,
surprisingly, it appears that on average, households that were exposed to a negative income
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shock use more inorganic fertiliser than their counterparts. However, the difference is not
statistically significant.

On average, both annual consumption per capita and consumption (real), per 28 days, per
adult equivalent, are higher for households that were not exposed to a negative income
shock compared to those that were exposed, and the difference is statistically significant at
10%.
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Table 1: Summary statistics by negative income shock status

No negative income shock

Negative income shock

Mean difference

Female-headed household (1/0)
Household head’s age

Household size

Household head's years of schooling
Has a bank account (1/0)

Received remittances in the last 12 months (1/0)
Value of livestock in tropical units
Value of assets

Ln land holding in acres

SACCO member (1/0)

SHG member (1/0)

Over the past 12 months, borrowed (other than from SHGs and
SACCOs) (1/0)

Organic fertiliser (kg/ha)

Inorganic fertiliser (kg/ha)

Used improved seeds (1/0)

Used organic fertiliser (1/0)

Used inorganic fertiliser (1/0)

Received extension advice (1/0)

Total consumption (real), per 28 days, per adult equivalent
Annual consumption per capita

Notes: ***** and * represents significance at 1%, 5%, and 10% level, respectively.

(n=1,291)
0.268
48.226
5.73
5.403
0.138
0.225
4.097
16920000.00
6.160
0.035
0.052

0.062

217.690

30.180
0.471
0.239
0.192
0.094

77150.970
799288.954

(n=1,352)

0.266

46.859
5.801
5.428
0.134
0.286
3.892

14860000.00

6.196
0.047
0.064

0.072

197.859
31.355
0.456
0.221
0.192
0.133
76356.468
782711.731

0.002
1.367**
-0.071
-0.026
0.004
-0.061***
0.205
2062000.00
-0.036
-0.012
-0.012

-0.011

19.831

-1.175

0.015

0.018

0
-0.039***
794.502
16577.223
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Table 2 presents the summary statistics based on households’ exposure to a covariate
income shock (columns 1-3) and exposure to an idiosyncratic income shock (column 4-6).
Out of the 2,643 households in our sample, 39% experienced a covariate income shock in
the two years before the survey, and 61% did not. In contrast, only 14% experienced an
idiosyncratic income shock.

There are no statistically significant differences between the demographic composition of
households which did and did not experience a covariate income shock, or between those
that experienced an idiosyncratic income shock and those that did not. Households that
experienced a covariate income shock are more likely to receive remittances than those that
did not. Similarly, households that experienced an idiosyncratic income shock are more
likely to receive remittances than their counterparts that did not experience an idiosyncratic
income shock.

Concerning welfare measures, on average, both consumption per adult equivalent and
consumption per capita are higher among the households that were not exposed to a
covariate income shock compared to those that were not exposed. In contrast, households
that were exposed to an idiosyncratic income shock have relatively higher consumption
levels than those that were not.

With regard to membership in SACCOs and SHGs, there is no statistical difference between
those that were exposed and those that were not exposed either to a covariate or an
idiosyncratic income shock. This is also true for measures of agricultural intensification.
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Table 2:

Female-headed household (1/0)
Household head’s age

Household size

Household head's years of schooling
Has a bank account (1/0)
Received remittances (1/0)

Value of livestock in tropical units
Value of assets

Ln land holding in acres

SACCO member (1/0)

SHG member (1/0)

Over the past 12 months, borrowed (other than from SHGs
and SACCOs) (1/0)

Organic fertiliser (kg/ha)

Inorganic fertiliser (kg/ha)

Used improved seeds (1/0)

Used organic fertiliser (1/0)

Used inorganic fertiliser (1/0)

Received extension advice (1/0)

Total consumption (real), per 28 days, per adult equivalent
Annual consumption per capita

No covariate

income shock
(n=1668)

0.277
47.876
5.67
5.456
0.143
0.24
3.697
16850000.00
5.873
0.036
0.055

0.064

210.365
31.509
0.466
0.232
0.196
0.098
77701.668
803469.588

Notes: ***** and * represents significance at 1%, 5%, and 10% level, respectively.

Covariate

income shock

(n=975)

0.25
46.928
5.931
5.347
0.123
0.282
4.498
14190000.00
6.7
0.049
0.064

0.073

202.724
29.534
0.459
0.227
0.186
0.142
75107.143
769149.772

Summary statistics by exposure to covariate vs. idiosyncratic negative income shock

Mean
difference

0.027
0.948
-0.261
0.108
0.02
-0.042**
-0.801
2655000.00
-0.827
-0.013
-0.009

-0.009

7.641
1.975
0.006
0.005
0.01
-0.044***
2594.526
34319.816**

No
idiosyncratic

income shock

(n=2,305)
0.262
47.377
5.815
5.405
0.136
0.245
4121
16680000.00
5.973
0.039
0.059

0.068

211.337
30.086
0.462
0.233
0.192
0.108
75862.281
781040.186

Idiosyncratic

income shock

(n=338)

0.299
48.544
5.438
5.489
0.133
0.328
3.112
10340000.00
7.575
0.05
0.053

0.062

181.691
35.517
0.47
0.207
0.195
0.151
82761.210
857428.024

Mean
difference

-0.036
-1.167
0.377
-0.083
0.003
-0.083**
1.01**
6335000.00**
-1.602
-0.011
0.005

0.006

29.647
-5.431
-0.008
0.026
-0.004
-0.042**
-6898.929**
-76387.839**
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Next, in Table 3, we present the summary statistics based on households’ membership in
SACCOs (column 1-3) and SHGs (column 4-6). Starting with SACCO membership status,
the descriptive statistics show that SACCO and non-SACCO members differ in several
aspects. For example, on average, SACCO member households have slightly older
household heads (50 years vs. 47 years for non-SACCO members). Similarly, they are more
educated (seven years of schooling vs. five years of schooling). The proportion of
households with a bank account is also higher in SACCO member households (51%) than
non-SACCO member households (12%). Likewise, the proportion of households that are
members of SHGs is higher for SACCO member households (13%) compared to non-SACCO
member households (6%). Worth noting is that agricultural intensification seems to be
greater in SACCO member households compared to non-SACCO member households.
Specifically, on average, SACCO member households use 46kg/ha of inorganic fertiliser,
compared to 30kg/ha used by non-SACCO members. Similarly, the proportion of households
that use inorganic fertiliser is higher (30% for SACCO members vs. 19% for non-SACCO
members). Likewise, the proportion of households that use improved maize seeds is higher
in SACCO member households (61%) compared to non-SACCO members (46%). SACCO
members, on average, have higher consumption levels compared to non-SACCO members.

Turning to SHG status, SHG member households differ from non-SHG member households
only in a few aspects. The proportion of households that are headed by a female is higher in
the non-SHG member category (27%) compared to SHG member households (21%).
Household heads are slightly younger in SHG member households (44 years vs. 48 years for
non-SHG member households). The proportion of households that are SACCO members is
slightly higher (9% in SHG member households compared to 4% in non-SHG members). On
average, SHG members have higher consumption levels than their counterpart non-SHG
members.
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Table 3: Summary statistics by SACCO/SHG membership status

Bopsact s SACCO member

member
(n=2,535)

(n=108)

Mean
difference

Not SHG
member

(n=2,490)

SHG member
(n=153)

Mean
difference

Female-headed household (1/0)
Household head's age

Household size

Household head’s years of schooling
Has a bank account (1/0)

Received remittances in the last 12 months (1/0)
Value of livestock in tropical units
Value of assets

Ln land holding in acres

Member in SACCO (1/0)

Member in a SHG (1/0)

Over the past 12 months, borrowed (other than
from SHGs and SACCOs) (1/0)

Organic fertiliser (kg/ha)

Inorganic fertiliser (kg/ha)

Used improved seeds (1/0)

Used organic fertiliser (1/0)

Used inorganic fertiliser (1/0)

Received extension advice (1/0)

Annual consumption per adult equivalent
Annual consumption per capita

Notes: ***** and * represents significance at 1%, 5%, and 10% level, respectively.

0.264
47.406
5.778
5.313
0.12
0.254
4.04
15660000
6.167

0.055
0.064

202.959
30.132
0.457
0.226
0.188
0.108
908407
739530

0.333
50.361
5.491
7.819
0.509
0.287
2.884
20620000
6.456

0.130
0.139

315.213
46.021
0.611
0.315
0.296
0.25
1257000
1042000

-0.069
-2.955%*
0.288
-2.506***
-0.389***
-0.033
1.156**
-4958000
-0.289

-0.075**
-0.075**

112,254+
-15.89*

-0.154%%
-0.088**
-0.109%
-0.142%%

-348800%+

-302200%*

0.271
47.744
5.776
5.391
0.134
0.256
3.996
16330000
6.109
0.038

0.068

204.188
30.696
0.462
0.228
0.192
0.11
916584
747153

0.209
43.993
5.614
5.827
0.17
0.255
3.936
8322000
7.299
0.092

0.059

262.194
32.155
0.484
0.268
0.203
0.17
1022000
828825

0.062**
3.75%**
0.162
-0.436
-0.036
0.001
0.059
8009000***
-1.19
-0.054***

0.009

-58.006
-1.459
-0.021

-0.04
-0.011
-0.059**
-105000**
-81672**
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6.2 Core results

6.2.1 Negative income shocks and agricultural intensification

Table 4 presents the regression results testing whether being exposed to negative income
shocks in period t — 1 affects agricultural intensification in period t (Equation 1). We use
four different measures of agricultural intensification. In column 1, the outcome variable is
the adoption of improved maize seeds; in column 2, the outcome variable is the amount of
inorganic fertiliser used per hectare of land cultivated; in column 3, the outcome variable is
whether the household uses inorganic fertiliser; and in column 4, the outcome is the
agricultural intensification index. The results show that exposure to a negative income
shock is negatively associated with all measures of agricultural intensification but the
relationship is only significant for improved seeds use (column 1) and the agricultural
intensification index (column 4). The results suggest that past exposure to a negative
income shock reduces the probability of adopting improved maize seeds but not inorganic
fertiliser. Specifically, households that were exposed to a negative income shock in the
previous year are less likely to use improved seeds in the current year by about 4 percentage
points compared to their counterparts who were not exposed to a negative income shock.
These results differ slightly with Mulungu et al. (2025), who find that the indirect (income)
effect of exposure to drought reduces the probability of using both inputs in Zambia.
Therefore, our results suggest that following a negative income shock, smallholders tend to
reduce their use of improved seeds but do not significantly reduce their use of inorganic
fertiliser.

There are several plausible explanations for the observed difference in the use of improved
seeds and inorganic fertiliser after a negative income shock. In Table 1, we saw that the
uptake of improved seeds is 47% and 46% for households that were exposed to negative
income shocks and those that were not, respectively; whereas for inorganic fertiliser the
uptake was 19% in both sub-samples. One open question is why the uptake of high-yield
variety seeds is so much higher than the uptake of inorganic fertiliser. One explanation
might be that fewer people can afford fertiliser in the first place and those who can are more
likely to continue using it even in the face of a shock, whereas seeds are more affordable,
but this also means that a more economically vulnerable set of farmers are using them, and
those are the people who cut back on seeds during a negative shock.

Another possible explanation is that inorganic fertiliser is a high-return input, while improved
maize seed is a lower-return input (Mulungu et al., 2025). Therefore, due to limited financial
resources resulting from a negative income shock, farmers may find it rational to maintain
their use of inorganic fertiliser at the expense of improved seeds. Second, improved seeds
can easily be substituted by local seeds, whereas inorganic fertiliser is not only a high-return
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input but also cannot easily be substituted.'” Relatedly, in rural Tanzanian communities,
informal seed sharing is common. After a shock, households can obtain local seeds from
neighbours or relatives, avoiding the need to purchase improved seeds. Another possible
explanation is that improved maize seeds must be purchased at the beginning of the
planting season. After a negative income shock, households may face liquidity constraints
and choose to rely on local seeds, which are freely available or cheaper, even though they
produce a smaller output compared to improved seeds. In contrast, inorganic fertilisers have
limited substitutes, especially when soil fertility is poor — farmers may view fertiliser as
essential to ensure a minimum level of productivity, making them more reluctant to reduce
its use even under financial hardships, especially if they are already farming on marginal
land.

Another plausible explanation is that improved seed performance is perceived to depend on
ideal conditions and may depend more heavily on complementary inputs. such as good
rains and fertilisers. Risk-averse farmers may avoid this investment under conditions of
uncertainty. Fertiliser, which is seen as more reliable in improving yields across a range of
conditions, may be maintained as part of a ‘safety-first’ strategy. Another potential reason is
that while improved seeds require upfront payment at the beginning of the season, fertilisers
are sometimes purchased in smaller quantities later in the season or incrementally. This
difference in timing may allow farmers to maintain fertiliser use despite earlier income
shocks, while reducing seed purchases.

7 To substitute inorganic fertiliser with organic sources, farmers need access to large volumes of manure or
compost. Many smallholders lack sufficient livestock to generate the required quantities, and transporting bulky
organic matter is costly and labour-intensive.
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Table 4: Impact of negative income shock on agriculture intensification

(1) (2) ®3) 4)
Use improved seeds (1/0) Ln inor?:;/iﬁ:;a I Use inorg(e‘ln;(i)(; S Ag intensification index
Negative income shock (1/0) -0.044™ -0.004 -0.006 -0.073"
(0.021) (0.050) (0.014) (0.043)
Female-headed household 0.040 -0.025 -0.022 0.017
(0.039) (0.107) (0.029) (0.080)
Household head's age -0.002 -0.012™ -0.003™ -0.008™
(0.001) (0.004) (0.001) (0.003)
Household head's years of schooling 0.006 -0.022" -0.006" -0.002
(0.006) (0.012) (0.003) (0.012)
Household size 0.002 0.004 -0.002 -0.001
(0.005) (0.012) (0.003) (0.010)
Ln value of assets 0.003 0.061™" 0.017" 0.034
(0.010) (0.023) (0.007) (0.021)
Received extension advice (1/0) 0.126™ 0.338™ 0.098"™ 0.354™
(0.035) (0.092) (0.024) (0.072)
Ln land holding in acres -0.002 0.005 0.023" 0.039
(0.017) (0.045) (0.013) (0.034)
Ln value of livestock in tropical units 0.018™ 0.011 0.002 0.029™
(0.006) (0.014) (0.004) (0.012)
Has a bank account (1/0) 0.081™ 0.318™ 0.068™ 0.237™
(0.040) (0.105) (0.024) (0.073)
Received remittances (1/0) 0.056™ -0.028 -0.012 0.058
(0.027) (0.068) (0.018) (0.052)
Borrowed other than from SHGs (1/0) 0.092" 0.016 -0.025 0.085
(0.044) (0.094) (0.027) (0.082)
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Observations 2643 2643 2643 2643
R? 0.25 0.29 0.27 0.27
Household fixed effects (FE) Yes Yes Yes Yes

Yes Yes Yes Yes

Year*District effects
Notes: Robust standard errors in parentheses and are clustered at the village level. ***Significant at 1% level, **significant at 5% level, *significant at 10% level. Estimates are

weighted by attrition weights.
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Next, in Table 5, we disaggregate the negative income shock by covariate and idiosyncratic
components. We find that an idiosyncratic negative income shock is negatively and
statistically associated with the adoption of improved maize seeds, but not the use of
inorganic fertiliser. Smallholders who experienced an idiosyncratic negative income shock
over the previous two years are 8.8 percentage points less likely to adopt improved maize
seeds than their counterparts who did not. Surprisingly, exposure to a covariate negative
income shock during the previous two years is not statistically related to the use of both
inputs. Teklewold et al. (2013b) and Kassie et al. (2013) also find that covariate shocks
(rainfall shock) have a negative and mixed effect on the adoption of agricultural innovations
in Ethiopia and Tanzania, respectively.

The findings from Table 5 — specifically that idiosyncratic negative income shocks
significantly reduce the adoption of improved maize seeds, while covariate shocks have no
significant effect on either input — can be explained by reference to several important
contextual factors. First, idiosyncratic shocks (e.g. household member iliness or death)
affect individual households rather than entire communities. In Tanzania, such shocks are
unlikely to attract external support, such as government aid, leaving affected households to
rely entirely on their own savings, asset sales, or community-based coping mechanisms. As
a result, these households often face severe liquidity constraints, reducing their ability to
invest in inputs like improved seeds, which require upfront cash at planting time. Conversely,
covariate shocks, which affect many households in the same area, are more likely to attract
external support (e.g. government aid, relief support from non-government organisations),
softening the financial impact on smallholder farmers. Second, idiosyncratic shocks often
come with direct financial costs (e.g. medical bills or funeral expenses) and indirect losses
(e.g. reduced labour availability, especially if the shock affects a working adult). These
compounded costs can force households to reprioritise spending, diverting resources away
from non-essential inputs like improved seeds. Another possible explanation is that
idiosyncratic shocks can be very unpredictable and can occur at any time, including just
before or during the planting season — precisely when resources are needed to purchase
improved seeds. The inability to anticipate or prepare for such shocks leads to more abrupt
and severe reductions in input investment. Covariate shocks, like droughts, although they
can also be unpredictable, in most cases follow seasonal patterns or come with early
warning signs, allowing farmers to adjust plans or seek help in advance.
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Table 5: Impact of covariate and idiosyncratic income shocks on agricultural intensification

(1) ) () 4) (5)

Ln inorganic Ag
fertiliser intensification
(Kg/ha) index

Use improved
seeds (1/0)

Use improved
seeds (1/0)

Use inorganic
fertiliser (1/0)

Covariate income

(6)
Ln inorganic
fertiliser
(Kg/ha)

7)

Use inorganic
fertiliser (1/0)

(8)
Ag
intensification
index

shock (1/0) 0.004 0.014 -0.004 -0.049
(0.021) (0.053) (0.014) (0.045)
Idiosyncratic -
income shook (1/0) -0.087 0.113 -0.024 -0.166
(0.033) (0.086) (0.023) (0.069)
Female-headed
household (1/0) 0.025 -0.027 -0.022 0.013 0.039 -0.020 -0.021 0.018
(0.038) (0.107) (0.029) (0.081) (0.039) (0.106) (0.029) (0.080)
:';’:sem'd head's -0.001 -0.012 -0.003™ -0.008"™* -0.002 -0.012™ -0.003™ -0.008™*
(0.007) (0.004) (0.007) (0.003) (0.007) (0.004) (0.007) (0.003)
Household head's 0.013" -0.022" -0.006 -0.002 0.006 -0.021* -0.006 -0.001
years of schooling
(0.005) (0.012) (0.003) (0.012) (0.006) (0.012) (0.003) (0.012)
Household size -0.001 0.004 -0.002 -0.000 0.001 0.003 -0.002 -0.002
(0.005) (0.012) (0.003) (0.010) (0.005) (0.011) (0.003) (0.009)
Ln value of assets 0.003 0.061" 0.017" 0.034 0.004 0.061™ 0.017" 0.035*
(0.008) (0.023) (0.007) (0.021) (0.010) (0.023) (0.007) (0.021)
Received extension 0.140" 0.336™ 0.097"* 0.351" 0.125™ 0.344 0.098" 0.353™
advice (1/0)
(0.033) (0.093) (0.024) (0.073) (0.035) (0.097) (0.024) (0.077)
';'c‘rt“s“d holding in -0.013 0.005 0.023* 0.038 -0.001 0.007 0.024* 0.041
(0.015) (0.045) (0.013) (0.034) (0.017) (0.046) (0.013) (0.034)
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Ln value of
livestock in tropical 0.014™
units
(0.005)
I(-!Ia;z )a bank account 0.029
(0.038)
remittances (1/0)  0064”
(0.025)
st 007
(0.047)
Observations 2643
R? 0.03
Household FE Yes
Year*District effects Yes

0.011

(0.014)
0.318™
(0.105)
-0.029
(0.067)
0.014

(0.094)
2643
0.29

Yes
Yes

0.002

(0.004)
0.068™
(0.024)
-0.012
(0.018)
-0.025

(0.027)
2643
0.27

Yes
Yes

0.029"

(0.012)
0.234™
(0.073)
0.055
(0.051)
0.087

(0.082)
2643
0.27

Yes
Yes

0.018™

(0.006)
0.078"
(0.040)
0.057"
(0.027)
0.084"

(0.044)
2643
0.25

Yes
Yes

0.012

(0.014)
0.317"
(0.104)
-0.024
(0.067)
0.007

(0.094)
2643
0.30

Yes
Yes

0.003

(0.004)
0.068™
(0.024)
-0.011

(0.018)
-0.027

(0.027)
2643
0.27

Yes
Yes

0.030"

(0.012)
0.233"
(0.072)
0.061
(0.052)
0.070

(0.082)
2643
0.28

Yes
Yes

Notes: Robust standard errors in parentheses and are clustered at the village level. ***Significant at 1% level, **significant at 5% level, *significant at 10% level. Estimates are

weighted by attrition weights.
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As a robustness check of our main results, we conducted a sensitivity analysis using a
drought indicator constructed from observed rainfall data. Although our focus in on negative
income shocks, the drought variable can serve as a proxy for negative income shocks and
can complement the results presented earlier in Table 4 and Table 5. As can be seen from
Table 6, we still find the same pattern: a negative relationship between negative shocks and
agricultural intensification. Indeed, we find that smallholders who experienced drought are
less likely to use improved seeds (column 1), use less inorganic fertiliser (column 2), and are
less likely to use inorganic fertiliser (column 3) than their counterparts who did not. These
statistically significant results may be attributed to the fact that our drought indicator
captures both the indirect effect (decreasing income and imposition of liquidity constraints,
thereby limiting households’ ability to purchase improved inputs) and the direct effect
(drought can directly influence input use through a behavioural channel, by altering risk
attitudes, risk perceptions, and risk-taking behaviour) (Mulungu et al., 2025). On the whole,
our results align with the findings of some previous studies (e.g. Sesmero et al., 2018), but
also differ from others. For example, Mulungu et al. (2025) document that Zambian farmers
who experienced a drought in the previous growing season were less likely to use inorganic
fertiliser but more likely to use improved seeds. Makate et al. (2023) found that drought
shock exposure increases seed purchasing for both improved and local seeds in Malawi and
Tanzania while encouraging (discouraging) local (improved) seed purchases in Ethiopia.
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Table 6: Drought exposure and agricultural intensification

(1) (2)
Use improved Ln inorganic
seeds (1/0) fertiliser (Kg/ha)
Exposed to drought (1/0) -0.053" -0.126™
(0.023) (0.057)
Female-headed household (1/0) 0.022 -0.047
(0.037) (0.101)
Household head's age -0.001 -0.010™
(0.001) (0.003)
Household head's years of schooling 0.014™ -0.012
(0.005) (0.012)
Household size 0.003 0.005
(0.005) (0.012)
Ln value of assets 0.000 0.022
(0.008) (0.023)
Received extension advice (1/0) 0.140™ 0.361™
(0.033) (0.087)
Ln land holding in acres -0.009 -0.031
(0.014) (0.041)
Ln value of livestock in tropical units 0.014™ 0.004
(0.005) (0.012)
Has a bank account (1/0) 0.031 0.333"™
(0.037) (0.104)
Received any remittances (1/0) 0.063™ -0.034
(0.024) (0.065)
Borrowed other than from SHGs (1/0) 0.067" -0.030
(0.040) (0.114)
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©)

Use inorganic
fertiliser (1/0)

-0.037"
(0.014)
-0.028
(0.027)
-0.002"*
(0.001)
-0.004
(0.003)
-0.001
(0.003)
0.006
(0.006)
0.095"
(0.023)
0.013
(0.011)
0.000
(0.003)
0.080"
(0.024)
-0.009
(0.017)
-0.028
(0.032)

(4)

Ag intensification

index
-0.141™
(0.044)
-0.018
(0.075)
-0.005™
(0.002)
0.013
(0.010)
0.002
(0.010)
0.012
(0.018)
0.369™
(0.068)
0.010
(0.030)
0.020"
(0.010)
0.188"™
(0.071)
0.073
(0.046)
0.045
(0.081)
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Observations
R2
Household FE

Year dummies
Notes: Robust standard errors in parentheses and are clustered at the village level. ***Significant at 1% level, **significant at 5% level, *significant at 10% level. Estimates are

weighted by attrition weights.

2643
0.03
Yes
Yes

2643
0.04
Yes
Yes

2643
0.04
Yes
Yes

2643
0.05
Yes
Yes
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6.2.2 Therole of SACCOs and SHGs in cushioning members against negative income
shocks

In this section, we examine whether SACCOs and SHGs help members to cushion
themselves against negative income shocks (Equation 2) and we report the results in Table
7. We find that membership in SACCOs and SHGs does not significantly mitigate the impact
of negative income shocks on agricultural intensification in rural Tanzania. This finding is
both surprising and insightful.

There are several plausible explanations for this finding. First, our sample has limited
statistical power: only a few households are members of SACCOs (about 4%) and SHGs
(about 5.8%). With such small subgroups, it might be hard to detect statistically significant
effects even if real effects exist. Second, many of the shocks observed in the data, such as
drought and floods, crop diseases, and significant rises in agricultural input prices, tend to
affect almost all households in the locality. This is likely to make it impossible for members
to borrow or get assistance locally because each member is likely to be exposed to the
same negative income shock, hence in need of funds from the same sources (Mugizi,
2022b). Consequently, smallholders may not be insured locally through these channels.
Third, SACCOs and SHGs in rural Tanzania often operate with limited capital, and, as a result,
they may only provide small, short-term loans that are insufficient to cover the cost of
agricultural inputs like improved seeds or fertiliser, especially following a substantial income
shock. Relatedly, members of these institutions often face borrowing limits tied to their
savings. Those hit hardest by shocks are unlikely to access meaningful support, especially if
their savings are minimal. In addition, even when loans are accessed, members facing a
negative income shock may use them to cover basic needs rather than for agricultural
inputs.
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Table 7:

Negative income shock
(1/0)

SACCO member (1/0)

SHG member

Negative income shock x
SACCO

Negative income shock x
SHG

Negative income shock x
SACCOin 2015

Negative income shock x
SHG in 2015

Female-headed household
(1/0)

Household head's age

Household head's years of
schooling

Household size

Q)

Use improved
seeds (1/0)

-0.047"

(0.022)
-0.118
(0.090)
-0.048
(0.060)

0.128
(0.105)
-0.024

(0.082)

0.041

(0.040)
-0.002
(0.001)

0.006

(0.007)
0.001

@)

Ln inorganic
fertiliser (Kg/ha)

0.010

(0.055)
0.094
(0.231)
0.080
(0.135)

-0.337
(0.265)
-0.000

(0.181)

-0.026

(0.107)
-0.012"
(0.003)

-0.021*

(0.012)
0.005

©)

Use inorganic
fertiliser (1/0)

-0.002

(0.014)
0.030
(0.060)
0.032
(0.042)

-0.064
(0.075)
-0.024

(0.049)

-0.022

(0.029)
-0.003"*
(0.001)

-0.006

(0.003)
-0.002

Role of SACCOs and SHGs in cushioning against negative income shocks

(4)
Ag

intensification

index
-0.070

(0.045)
-0.113
(0.173)
-0.010
(0.129)

0.066
(0.204)
-0.077

(0.156)

0.020

(0.080)
-0.008™
(0.003)

-0.002

(0.012)
-0.001

(5)

Use improved
seeds (1/0)

-0.056™"

(0.021)

0.175"
(0.098)

0.086

0.041

(0.039)
-0.002
(0.001)

0.006

(0.006)
0.002

©)

Ln inorganic

fertiliser (Kg/ha)

0.010

(0.056)

-0.204
(0.346)

-0.114

-0.027

(0.107)
-0.012
(0.004)

-0.022"

(0.012)
0.004

@)

Use inorganic
fertiliser (1/0)

-0.004

(0.015)

-0.003
(0.095)

-0.028

-0.022

(0.029)
-0.003"
(0.001)

-0.006"

(0.003)
-0.002

(8)
Ag

intensification

index
-0.086"

(0.045)

0.243
(0.241)

0.071

0.019

(0.080)
-0.008™
(0.003)

-0.001

(0.012)
-0.001
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Ln value of assets

Received extension advice
(1/0)

Ln land holding in acres

Ln value of livestock in
tropical units

Has a bank account (1/0)

Received remittances (1/0)

Borrowed other than from
SHGs (1/0)

Observations

RZ

Household FE
Year*District effects

(0.005)
0.002
(0.010)

0.126™

(0.036)
0.001
(0.017)

0.018™

(0.006)
0.086™
(0.040)
0.054*
(0.028)

0.095™

(0.044)
2643
0.25

Yes
Yes

(0.012)
0.062"
(0.023)

0.348™

(0.093)
-0.000
(0.046)

0.010

(0.014)
0.321™
(0.103)
-0.030
(0.069)

0.009

(0.095)
2643
0.30

Yes
Yes

(0.003)
0.017*
(0.007)

0.099™

(0.024)
0.022"
(0.013)

0.002

(0.004)
0.068"*
(0.024)
-0.012
(0.019)

-0.027

(0.027)
2643
0.27

Yes
Yes

(0.010)
0.033
(0.021)

0.356™

(0.074)
0.040
(0.034)

0.030™

(0.012)
0.243"
(0.074)
0.055
(0.052)

0.085

(0.082)
2643
0.27

Yes
Yes

(0.005)
0.002
(0.010)

0.125™

(0.035)
-0.001
(0.017)

0.018™

(0.006)
0.076*
(0.039)
0.055™
(0.027)

0.097"

(0.044)
2643
0.25

Yes
Yes

(0.012)
0.062™
(0.023)

0.340™

(0.092)
0.004
(0.046)

0.011

(0.014)
0.325"
(0.106)
-0.028
(0.068)

0.010

(0.094)
2643
0.29

Yes
Yes

(0.003)
0.017*
(0.007)

0.097™

(0.024)
0.023"
(0.013)

0.003

(0.004)
0.069™
(0.024)
-0.012
(0.018)

-0.026

(0.027)
2643
0.27

Yes
Yes

(0.010)
0.033
(0.021)

0.351™

(0.072)
0.041
(0.034)

0.030™

(0.012)
0.230"
(0.073)
0.057
(0.052)

0.091

(0.081)
2643
0.27

Yes
Yes

Notes: Robust standard errors in parentheses and are clustered at the village level. ***Significant at 1% level, **significant at 5% level, *significant at 10% level. Estimates are

weighted by attrition weights.
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In Table 8, we present the results of the regressions examining the role of SACCOs and
SHGs in cushioning covariate and idiosyncratic income shocks. Table 8 reveals a nuanced
picture of how SACCOs and SHGs mitigate covariate and idiosyncratic negative income
shocks in rural Tanzania. In some cases, the interaction terms between SACCO membership
and shocks is positive and statistically significant (columns 1, 5, 13, and 16), suggesting that
SACCO and SHG membership helps cushion households against some negative effects of
covariate shocks, whereas in some other cases the results display unexpected negative
coefficients (columns 2 and 3), suggesting that shocks may worsen intensification (fertiliser
use) among SACCO members more than among non-members.

One possible explanation for this pattern is that SACCOs may have some capacity to provide
credit during covariate shocks, helping households maintain certain investments like
improved seed adoption. At the same time, large-scale covariate shocks strain the collective
resources of SACCOs, limiting their ability to provide adequate support for more capital-
intensive inputs, such as fertiliser. Therefore, the negative coefficients might reflect
resource constraints within SACCOs during widespread shocks, forcing members to cut
back on some inputs despite being members. Overall, however, the results in Table 8 show
noisy estimates and should be interpreted cautiously.
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Table 8: Role of SACCOs and SHGs in cushioning against covariate and idiosyncratic income shocks

Q) @) ©) (4) ©) (6) 7) )

Use improved Ln inorganic Use inorganic  Ag intensification = Use improved Ln inorganic Use inorganic | Ag intensification
seeds (1/0) fertiliser (Kg/ha)  fertiliser (1/0) index seeds (1/0) fertiliser (Kg/ha) fertiliser (1/0) index

Covariate income -0.046" 0.033 0.002 -0.002 -0.033 0.033 0.002 -0.044
shock (1/0)

(0.023) (0.060) (0.015) (0.056) (0.023) (0.056) (0.015) (0.044)
SACCO member (1/0) -0.179™ 0.154 0.073 0.113

(0.083) (0.192) (0.055) (0.182)
SHG member (1/0) -0.089 0.063 0.016 0.014

(0.058) (0.112) (0.037) (0.117)
Covariate income - « *
shock x SACCO 0.268 -0.544 -0.164 -0.404

(0.108) (0.287) (0.086) (0.276)
Covariate income
shock x SHG 0.092 0.012 -0.002 0.045

(0.088) (0.212) (0.054) (0.184)
Covariate income
shock x SACCO in 0.237" -0.267 -0.084 0.185
2015

(0.100) (0.367) (0.117) (0.276)
Covariate income
shock x SHG in 2015 -0.054 -0.172 -0.048 -0.162
(0.100) (0.163) (0.043) (0.169)

Female-headed
household (1/0) 0.045 -0.039 -0.026 -0.042 0.040 -0.025 -0.022 0.018

(0.040) (0.107) (0.029) (0.101) (0.040) (0.107) (0.030) (0.082)
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Household head's

-0.002 -0.012* -0.003" -0.011* -0.002 -0.012"*
age

(0.001) (0.003) (0.001) (0.003) (0.001) (0.004)
Household head's 0.006 -0.021* -0.006* -0.017 0.006 -0.022"
years of schooling

(0.007) (0.012) (0.003) (0.012) (0.006) (0.012)
Household size 0.002 0.004 -0.002 -0.000 0.002 0.003

(0.005) (0.012) (0.003) (0.011) (0.005) (0.012)
Ln value of assets 0.002 0.062™ 0.017™ 0.058™ 0.002 0.062™

(0.010) (0.023) (0.007) (0.023) (0.010) (0.023)
Reqewed extension 0,122 0353 0102 0,390 0118 0,341
advice (1/0)

(0.035) (0.096) (0.025) (0.090) (0.035) (0.095)
Ln land holding in -0.001 0.002 0.022" 0.040 -0.001 0.006
acres

(0.017) (0.045) (0.013) (0.043) (0.017) (0.045)
Ln value of livestock 0.018" 0.010 0.002 0.016 0.017"* 0.011
in tropical units

(0.006) (0.014) (0.004) (0.013) (0.006) (0.014)
mz)a bank account 0.085* 0.322"* 0.068™ 0.300™ 0.078™ 0.319

(0.040) (0.104) (0.024) (0.089) (0.039) (0.105)
z‘;‘a‘;'"ed remittances 0.055™ -0.034 0013 0.012 0.053* -0.027

(0.028) (0.068) (0.018) (0.063) (0.027) (0.067)
Borrowed other than 0.092" 0.019 -0.024 0.009 0.092" 0.016

from SHGs (1/0)

-0.003™
(0.001)
-0.006"

(0.003)
-0.002
(0.003)
0.017*
(0.007)

0.099™
(0.025)
0.024"
(0.013)
0.002
(0.004)
0.068™
(0.024)
-0.011
(0.018)

-0.025

-0.008™
(0.003)
-0.002

(0.012)
-0.001
(0.010)
0.033
(0.021)

0.345™
(0.073)
0.041
(0.034)
0.029™
(0.012)
0.233™
(0.073)
0.055
(0.051)

0.085
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(0.045)
Observations 2643
R? 0.26
Household FE Yes
Year*District effects Yes

Table 8 cont.: Role of SACCOs and SHGs in cushioning against covariate and idiosyncratic income shocks

©)

Use improved

seeds (1/0)

Isc:‘lg(s:xra:;g;lc income -0.100"
(0.035)
Idiosyncratic income 0117
shock x SACCO
(0.119)
osrereneme o
(0.095)
Idiosyncratic income
shock x SACCO in 2015
Idiosyncratic income
shock x SHG in 2015
E?)Tsaelﬁor;: ??/e (;j) 0.038
(0.040)
Household head's age -0.002

(0.095)
2643
0.30

Yes

Yes

(10

Ln inorganic
fertiliser (Kg/ha)

-0.091
(0.093)
0.009
(0.326)
-0.378

(0.291)

-0.016

(0.107)
-0.012"*

(0.027)
2643
0.27

Yes

Yes

)]

Use inorganic
fertiliser (1/0)

-0.021
(0.024)
0.045
(0.097)
-0.099
(0.071)

-0.021

(0.029)
-0.003™

(0.090)
2643
0.29

Yes

Yes

(12)
Ag

intensification

index
-0.179™
(0.073)

0.246
(0.224)

0.019

(0.1971)

0.017

(0.081)
-0.008™

(0.044)
2643
0.25

Yes

Yes

(13)

Use improved
seeds (1/0)

-0.124"

(0.034)

0.165"
(0.074)
0.506™
(0.121)
0.038

(0.038)
-0.001

(0.094)
2643
0.30

Yes

Yes

(14)

Ln inorganic
fertiliser (Kg/ha)

-0.071

(0.087)

-0.528
(0.587)
-0.411

(0.289)
-0.018

(0.106)
-0.012™

(0.027)
2643
0.27

Yes

Yes

()

Use inorganic
fertiliser (1/0)

-0.021

(0.023)

0.019
(0.182)
-0.060
(0.079)
-0.021

(0.029)
-0.003"*

(0.081)
2643
0.27

Yes

Yes

(16)
Ag

intensification

index
-0.214™

(0.071)

0.268
(0.355)
0.609™
(0.272)

0.016

(0.080)
-0.008"
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Household head's years
of schooling

Household size

Ln value of assets

Received extension
advice (1/0)

Ln land holding in acres

Ln value of livestock in
tropical units

Has a bank account (1/0)

Received remittances
(1/0)

Borrowed other than
from SHGs (1/0)

Observations

R2

Household FE
Year*District effects

(0.001)
0.006

(0.007)
0.001
(0.005)
0.003
(0.010)

0.126™

(0.035)
0.002
(0.017)

0.017™

(0.006)
0.083"
(0.040)

0.055"
(0.028)
0.088™

(0.045)
2643
0.26

Yes
Yes

(0.003)
-0.020°

(0.012)
0.003
(0.011)
0.062"
(0.023)

0.349™

(0.092)
0.003
(0.046)

0.013

(0.014)
0.322"
(0.103)

-0.029
(0.068)
-0.000

(0.094)
2643
0.30

Yes
Yes

(0.001)
-0.005

(0.003)
-0.002
(0.003)
0.017"
(0.007)

0.098™

(0.024)
0.023"
(0.013)

0.003

(0.004)
0.069™
(0.024)

-0.012
(0.018)
-0.029

(0.028)
2643
0.27

Yes
Yes

(0.003)
-0.001

(0.012)
-0.002
(0.009)
0.035*
(0.021)

0.355™

(0.073)
0.044
(0.034)

0.030"

(0.012)
0.241"
(0.073)

0.057
(0.052)
0.073

(0.083)
2643
0.28

Yes

Yes

(0.001)
0.006

(0.006)
0.001
(0.005)
0.003
(0.010)

0.126™

(0.035)
-0.001
(0.016)

0.017™

(0.006)
0.083"
(0.040)

0.056™
(0.028)
0.086"

(0.045)
2643
0.26

Yes

Yes

(0.004)
-0.021*

(0.012)
0.004
(0.012)
0.062™
(0.023)

0.341™

(0.091)
0.004
(0.046)

0.013

(0.014)
0.317™
(0.104)

-0.022
(0.067)
-0.004

(0.095)
2643
0.30

Yes
Yes

(0.001)
-0.006*

(0.003)
-0.002
(0.003)
0.017
(0.007)

0.098™

(0.024)
0.024"
(0.013)

0.003

(0.004)
0.067"
(0.024)

-0.011
(0.018)
-0.027

(0.027)
2643
0.27
Yes
Yes

(0.003)
-0.001

(0.012)
-0.002
(0.009)
0.035"
(0.021)

0.355™

(0.072)
0.042
(0.034)

0.029"

(0.012)
0.238"
(0.073)

0.059
(0.052)
0.074

(0.083)
2643
0.28
Yes
Yes

Notes: Robust standard errors in parentheses and are clustered at the village level. ***Significant at 1% level, **significant at 5% level, *significant at 10% level. Estimates are

weighted by attrition weights.
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For a robustness check, in Table 9, we investigate whether SACCOs and SHGs help
members cushion themselves against drought. The findings suggest that SACCOs provide
some protection to members against the negative impact of drought on inorganic fertiliser
use (columns 7 and 8), whereas SHGs do not cushion members at all. The weak or no effect
is partly explained by the fact that SACCOs and SHGs are ‘community-based insurance
mechanisms’, and drought, a severe covariate shock, affects the entire community
simultaneously, leading to widespread crop failures and income loss. Because drought
impacts many members at once, both SACCOs and SHGs face high demand for financial
support, stretching their limited resources beyond capacity. This reduces their ability to
provide effective cushioning, as they cannot generate enough funds internally to
compensate for the widespread losses. Consequently, members will end up not getting the
funds or will get too little, which likely must be devoted to more pressing needs rather than
investing in agricultural inputs. Another plausible explanation of the findings is that SACCOs
and SHGs in rural Tanzania often have limited capital reserves and savings, which are
insufficient to cover large-scale shocks like drought. These groups typically rely on member
contributions and repayments, both of which are not only small, given the poverty level of
most smallholders, but also may be compromised during drought periods due to loss of
income.
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Table 9:

(M
Use improved
seeds (1/0)
Drought shock (1/0) -0.054"
(0.025)
SACCO member (1/0) -0.046
(0.062)
SHG member (1/0) -0.036
(0.064)
Drought x SACCO -0.035
(0.072)
Drought x SHG -0.001
(0.089)
Drought x SACCO in
2015
Drought x SHG in
2015
o
(0.037)
Household head's age -0.001
(0.001)
posddients g
(0.005)
Household size 0.003
(0.005)

@)

Ln inorganic
fertiliser (Kg/ha)

-0.136™
(0.053)
-0.159
(0.186)
0.072
(0.166)
0.186
(0.213)
0.043
(0.197)

-0.044

(0.101)
-0.010™
(0.003)

-0.011

(0.012)
0.005
(0.012)

The role of SACCOs and SHGs in cushioning households against drought shock

(3) C)) (5)
. . Ag .
Usg |.norgan|c intensification Use improved
fertiliser (1/0) index seeds (1/0)
-0.042™ -0.152™ -0.056™
(0.015) (0.045) (0.025)
-0.049 -0.153
(0.045) (0.121)
0.012 -0.030
(0.040) (0.116)
0.093 0.116
(0.060) (0.162)
0.028 0.049
(0.052) (0.168)
0.075
(0.056)
-0.013
(0.082)
-0.027 -0.015 0.023
(0.027) (0.076) (0.037)
-0.002™ -0.005" -0.001
(0.001) (0.002) (0.001)
-0.004 0.013 0.013"
(0.003) (0.010) (0.005)
-0.001 0.002 0.003
(0.003) (0.010) (0.005)

©)

Ln inorganic
fertiliser (Kg/ha)

-0.138"
(0.054)

0.267
(0.227)
-0.062
(0.149)
-0.044

(0.101)
-0.010™
(0.003)

-0.013

(0.012)
0.005
(0.012)

@)

Use inorganic
fertiliser (1/0)

-0.043"
(0.015)

0.143"
(0.070)
-0.045
(0.045)
-0.026

(0.027)
-0.002"*
(0.001)

-0.004

(0.003)
-0.001
(0.003)

€))
Ag
intensification
index

-0.156"
(0.045)

0.363™
(0.178)
-0.100
(0.162)
-0.015

(0.076)
-0.005"
(0.002)

0.012

(0.010)
0.001
(0.010)
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Ln value of assets 0.000 0.022 0.006 0.012 0.000 0.022 0.006 0.012

(0.008) (0.023) (0.006) (0.018) (0.008) (0.023) (0.006) (0.018)
Received extension 0.143" 0.361 0.094" 0.371™ 0.138" 0.353" 0.097* 0.358"
advice (1/0)

(0.034) (0.087) (0.023) (0.069) (0.033) (0.087) (0.023) (0.068)
Ln land holding in -0.009 -0.032 0.013 0.011 -0.009 -0.029 0.014 0.013
acres

(0.015) (0.042) (0.011) (0.030) (0.015) (0.042) (0.011) (0.030)
Ln value of livestock 0.014™ 0.005 0.001 0.021* 0.014™ 0.004 0.001 0.021*
in tropical units

(0.005) (0.013) (0.003) (0.010) (0.005) (0.012) (0.003) (0.010)
I(-!Ialz)a bank account 0.035 0.336™ 0.081* 0.195" 0.034 0.343" 0.086" 0.202

(0.037) (0.103) (0.024) (0.071) (0.037) (0.106) (0.025) (0.072)
E‘;‘(’)‘;"’ed remittances 0.062" -0.038 -0.010 0.070 0.063" -0.032 -0.008 0.076"

(0.025) (0.065) (0.017) (0.046) (0.025) (0.065) (0.017) (0.046)
Borrowed other than n
from SHGs (1/0) 0.066 -0.024 -0.025 0.048 0.067 -0.030 -0.028 0.045

(0.041) (0.114) (0.032) (0.081) (0.040) (0.113) (0.031) (0.078)
Observations 2643 2643 2643 2643 2643 2643 2643 2643
R2 0.03 0.04 0.04 0.05 0.03 0.04 0.04 0.05
Household FE Yes Yes Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes Yes Yes

Notes: Robust standard errors in parentheses and are clustered at the village level. ***Significant at 1% level, **significant at 5% level, *significant at 10% level. Estimates are
weighted by attrition weights.
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6.2.3 Negative income shock and welfare

In Table 10, we present the estimation results of whether negative income shocks affect
household welfare (Equation 3). The outcome variables are the log of consumption per adult
equivalent and the log of annual consumption per capita. The findings reveal no significant
relationship between negative income shocks (of all types) and welfare among smallholders
in Tanzania. These findings are both interesting and somewhat counterintuitive. In the
context of rural Tanzania, several plausible explanations can help us to make sense of these
results. First, rural households often prioritise consumption smoothing over investment
smoothing, particularly in response to shocks. They may adjust non-essential expenditures,
draw down savings, sell small assets, borrow from informal sources, or rely on remittances
to protect food and basic consumption. As a result, welfare indicators like consumption
remain stable, even when agricultural investments like use of improved seeds or fertiliser
decline. Second, our measures of welfare may not fully capture non-monetary dimensions of
welfare loss, such as reductions in dietary quality. Households may also shift to home-
produced food or informal income sources, like casual labour, keeping total consumption
levels stable but at the cost of long-term well-being or asset depletion. Third, Tanzanian rural
communities often have strong informal support networks, including extended families,
neighbours, religious groups, or community-based mutual help systems. These networks
may provide food or cash during times of crisis, helping households maintain a minimum
standard of living despite shocks. Our consumption data are aggregated either annually or
28 days, but shocks are measured over the last two years; the effect of a shock that
happened two years ago may not have an impact on consumption from one month ago or
one year ago. As a robustness check, we use exposure to drought to examine whether it
affects welfare. As can be seen in Table A.4 in the appendix, the findings are qualitatively
similarly to those in Table 10.
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Table 10: Impact of negative income shocks on household welfare

Negative income shock (1/0)

Covariate income shock (1/0)

Idiosyncratic income shock (1/0)

Female-headed household (1/0)

Household head's age

Household head's years of schooling

Household size

Ln value of assets

Received extension advice (1/0)

Ln land holding in acres

Ln value of livestock in tropical units

Has a bank account (1/0)

Received remittances (1/0)

(1)
0.020
(0.021)

0.028
(0.043)
-0.002*
(0.001)
0.016™
(0.006)
-0.043"
(0.006)
0.047"
(0.008)

0.016
(0.034)
0.003
(0.016)

0.017"
(0.006)
0.150"
(0.039)

0.011
(0.025)

(2)
0.015
(0.021)

0.033
(0.043)
-0.000
(0.001)
0.018"
(0.006)
-0.051"
(0.006)
0.054™
(0.008)
0.022
(0.036)
0.020
(0.017)
0.021
(0.006)
0.153"
(0.041)
-0.016
(0.025)

©)

0.027
(0.023)

0.028
(0.043)
-0.002"
(0.001)
0.016™
(0.006)
-0.043"
(0.006)
0.047"
(0.008)
0.014
(0.034)
0.003
(0.016)
0.017"
(0.006)
0.152"
(0.039)
0.011
(0.025)

(4)

0.026
(0.023)

0.033
(0.043)
-0.000
(0.001)
0.018™
(0.006)
-0.051"
(0.006)
0.055™*
(0.008)
0.020
(0.036)
0.020
(0.017)
0.021*
(0.006)
0.154"
(0.041)
-0.016
(0.025)

(5)

0.017
(0.031)
0.029
(0.043)
-0.002*
(0.001)
0.016™
(0.006)
-0.043"
(0.006)
0.047
(0.008)
0.018
(0.034)
0.002
(0.016)
0.017"
(0.006)
0.151™
(0.039)
0.012
(0.025)

©)

0.008
(0.032)
0.035
(0.044)
-0.000
(0.001)
0.018"
(0.006)
-0.051"
(0.006)
0.054™
(0.008)
0.023
(0.036)
0.020
(0.017)
0.021"
(0.006)
0.154™
(0.041)
-0.016
(0.025)
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Borrowed other than from SHGs (1/0) 0.005 -0.006 0.003 -0.008 0.007 -0.005
(0.039) (0.041) (0.039) (0.047) (0.039) (0.041)
Observations 2643 2643 2643 2643 2643 2643
R? 0.30 0.33 0.30 0.33 0.30 0.33
Household FE Yes Yes Yes Yes Yes Yes
Yes Yes Yes Yes Yes

Year*District fixed effects Yes
Notes: Robust standard errors in parentheses and are clustered at the village level. In odd-numbered columns, the outcome variable is In real expenditure per adult equivalent. In

even-numbered columns, the outcome variable is In expenditure per capita. Estimates are weighted by attrition weights.
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6.2.4 Negative income shock, SACCOs, SHGs, and welfare

In Table 11, we examine whether SACCOs and SHGs play any role in providing a buffer for
members against negative income shocks. We find a positive and statistically significant
relationship between membership in SACCOs and SHGs and household welfare (columns 1
and 2). However, the interaction term between SACCO membership and exposure to a
negative income shock is negative, contrary to our expectation. On the other hand, the
interaction term between SHG membership and exposure to a negative income shock is not
significant. These findings suggest that SHG members are more likely to rely on these
groups during shocks, but the support provided may be insufficient to fully cushion the
welfare loss. That is, SHGs may offer loans or support, but the resources are often small and
shared among many members, and so are insufficient during widespread shocks. Taken
together, the estimates in Table 11 are noisy, a factor that can be attributed to the small
statistical power — we have very few households that are members of either SACCOs or
SHGs.
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Table 11: Role of SACCOs and SHGs in mitigating negative income shocks

(1M (2 3 4)
InexpmR_paeN Inexpm_pcN InexpmR_paeN Inexpm_pcN
Negative income shock (1/0) 0.035 0.034 0.016 0.013
(0.021) (0.022) (0.022) (0.023)
SACCO member (1/0) 0.296™ 0.329™
(0.080) (0.084)
SHG member (1/0) 0.174™ 0.187"
(0.073) (0.075)
Negative income shock x SACCO -0.248™ -0.294™
(0.089) (0.093)
Negative income shock x SHG -0.121 -0.152
(0.097) (0.097)
Negative income shock x SACCO in 2915 -0.008 -0.026
(0.080) (0.078)
Negative income shock x SHG in 2015 0.056 0.047
(0.078) (0.078)
Female-headed household (1/0) 0.024 0.029 0.028 0.033
(0.043) (0.043) (0.043) (0.044)
Household head's age -0.002* -0.000 -0.002" -0.000
(0.001) (0.007) (0.007) (0.001)
Household head's years of schooling 0.016™ 0.019™ 0.016™ 0.018™
(0.006) (0.006) (0.006) (0.006)
Household size -0.042" -0.050™" -0.043™ -0.051™
(0.006) (0.006) (0.006) (0.006)
Ln value of assets 0.048™ 0.055™ 0.047 0.055™
(0.008) (0.008) (0.008) (0.008)
Received extension advice (1/0) 0.012 0.019 0.017 0.023
(0.034) (0.036) (0.034) (0.036)
Ln land holding in acres -0.003 0.014 0.002 0.019
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(0.017) (0.018) (0.016) (0.017)
Ln value of livestock in tropical units 0.016™ 0.020"* 0.017"™ 0.021™
(0.006) (0.006) (0.006) (0.006)
Has a bank account (1/0) 0.136™ 0.138™ 0.150™ 0.153"
(0.039) (0.041) (0.039) (0.041)
Received remittances (1/0) 0.014 -0.013 0.011 -0.016
(0.025) (0.025) (0.025) (0.025)
Borrowed other than from SHGs (1/0) -0.004 -0.017 0.006 -0.006
(0.040) (0.041) (0.039) (0.041)
Observations 2643 2643 2643 2643
R? 0.31 0.34 0.30 0.33
Household FE Yes Yes Yes Yes
District*Year fixed effects Yes Yes Yes Yes

Notes: Robust standard errors in parentheses and are clustered at the village level. In odd-numbered columns, the outcome variable is In real expenditure per adult equivalent. In
even-numbered columns, the outcome variable is In expenditure per capita. Estimates are weighted by attrition weights.
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In Table 12, we examine whether SACCOs and SHGs help members cushion against
covariate or idiosyncratic income shocks. We find a positive and statistically significant
relationship between membership in these groups and household welfare (columns 1, 2, 5,
and 6). However, the interaction terms between SACCO membership and all of these
alternative measures of income shock are not statistically significant (columns 3, 4, 7, and
8). The positive association between SACCO/SHG membership and household welfare
suggests these groups generally support well-being. However, the mostly insignificant or
unexpectedly negative interaction terms with covariate and idiosyncratic income shocks
point to limitations in how effectively these groups help households cope during crises. The
mixed results — where SACCO membership is generally associated with higher household
welfare, but interaction terms with income shocks are insignificant or unexpectedly negative
- could reflect several contextual realities in rural Tanzania. First, while SACCOs support
long-term welfare (e.g. through savings and credit access), they may not be structured so as
to be able to provide rapid or flexible support during shocks. In cases of covariate shocks
(e.g. drought, price shocks), both the SACCO and its members are affected simultaneously,
limiting the SACCQ'’s ability to offer effective support. Also, during shocks, members may
face difficulty repaying loans, worsening financial stress and offsetting welfare benefits. In
short, while SACCO membership supports general welfare, SACCOs’ capacity to mitigate
income shocks may be inconsistent, limited, or context-dependent. However, these results
should be interpreted cautiously because in our sample less than 5% of households belong
to SACCOs/SHGs and also experienced covariate or idiosyncratic income shocks. With this
small sample size it is hard to draw reliable conclusions.
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Table 12: Role of SACCOs and SHGs in mitigating negative income shocks
(M ) 3 (4) (%) (6) @) (8)

InexpmR_paeN Inexpm_pcN InexpmR_paeN Inexpm_pcN InexpmR_paeN Inexpm_pcN InexpmR_paeN Inexpm_pcN
Covariate shock

(1/0) 0.044 0.045 0.026 0.027
(0.023) (0.024) (0.023) (0.024)
Idiosyncratic
shock (1/0) 0.005 -0.008 0.012 -0.001
(0.032) (0.033) (0.033) (0.034)
SACCO member 0,279 0,307 0.137* 0.128*
(1/0)
(0.077) (0.078) (0.065) (0.068)
SHG member " .
(1/0) 0.142 0.140 0.069 0.061
(0.061) (0.062) (0.048) (0.051)
Covariate shock x
SACCOs -0.287 -0.339
(0.101) (0.104)
Covariate shock x
SHG -0.108 -0.120
(0.098) (0.097)
Covariate shock x
SACCO in 2015 0121 0.162
(0.111) (0.107)
Covariate shock x
SHG in 2015 0.063 0.050
(0.090) (0.088)
Idiosyncratic
shock x SACCO -0.066 -0.005
(0.102) (0.096)
Idiosyncratic 0.279* 0,298

shock x SHG
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Idiosyncratic
shock x SACCO in
2015

Idiosyncratic
shock x SHG in
2015

Female-headed

household (1/0) 0.018

(0.043)
Household head's -0.002"
age

(0.001)
Household heaq s 0.015™
years of schooling

(0.006)
Household size -0.042™

(0.006)
Ln value of assets 0.048™

(0.008)
Received
extension advice 0.013
(1/0)

(0.035)
Ln land holding in -0.000
acres

(0.017)
Ln value of
livestock in 0.016™

tropical units

0.022
(0.043)
-0.000

(0.001)
0.018™

(0.006)
-0.050"
(0.006)
0.056™
(0.008)

0.019

(0.036)
0.017

(0.017)

0.020™

0.025
(0.044)
-0.002"
(0.001)
0.016™

(0.006)
-0.043"
(0.006)
0.048™
(0.008)

0.018

(0.035)
0.002

(0.016)

0.017™

0.031
(0.044)
-0.000
(0.001)
0.018™

(0.006)
-0.051"
(0.006)
0.055™
(0.008)

0.024

(0.036)
0.019

(0.017)

0.021™

(0.110)

0.024
(0.043)
-0.002"
(0.001)
0.015™

(0.006)
-0.042"
(0.006)
0.047"
(0.008)

0.010

(0.035)
-0.000

(0.016)

0.016™

(0.107)

0.029
(0.043)
-0.000

(0.001)
0.018™

(0.006)
-0.050"
(0.006)
0.055"
(0.008)

0.015

(0.036)
0.018

(0.017)

0.020™

-0.055
(0.117)
0.099

(0.089)
0.029
(0.043)
-0.002"
(0.001)
0.016™

(0.006)
-0.043"
(0.006)
0.047™
(0.008)

0.018

(0.034)
0.002

(0.016)

0.017™

0.008
(0.109)
0.135

(0.088)
0.034
(0.043)
-0.000
(0.001)
0.018"™

(0.006)
-0.051"
(0.006)
0.054™
(0.008)

0.024

(0.036)
0.019

(0.017)

0.021™
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(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
s alni 0.138"™ 0.141" 0.152™ 0.155™ 0.136™ 0.139"™ 0.153" 0.155™
account (1/0)

(0.038) (0.041) (0.039) (0.041) (0.039) (0.041) (0.039) (0.041)
SEREITE 0.013 -0.015 0.011 -0.016 0.016 -0.012 0.012 -0.016
remittances (1/0)

(0.025) (0.025) (0.025) (0.025) (0.025) (0.025) (0.025) (0.025)
Borrowed other
than from SHGs 0.004 -0.007 0.004 -0.007 0.009 -0.002 0.005 -0.006
(1/0)

(0.040) (0.041) (0.039) (0.040) (0.039) (0.041) (0.039) (0.041)
Observations 2643 2643 2643 2643 2643 2643 2643 2643
R2 0.31 0.34 0.31 0.34 0.31 0.34 0.30 0.33
Household FE Yes Yes Yes Yes Yes Yes Yes Yes

ey .

District*Year fixed Yes Yes Yes Yes Yes Yes Yes Yes
effects

Notes: Robust standard errors in parentheses and are clustered at the village level. In odd-numbered columns, the outcome variable is In real expenditure per adult equivalent. In
even-numbered columns, the outcome variable is In expenditure per capita. Estimates are weighted by attrition weights.
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Lastly, as a sensitivity analysis, in Table 13, we examine whether SACCOs and SHGs provide
members with a buffer against drought. The findings show a positive and statistically
significant relationship between membership in SACCOs and SHGs and household welfare.
Contrary to our expectation, we also find a positive and statistically significant relationship
between SACCO membership and drought interaction terms and welfare. A possible
explanation for this finding is that SACCOs may provide loans that help members smooth
consumption or invest in coping strategies in response to drought (e.g. water storage,
buying food). It is also possible that members may engage in off-farm activities supported
by SACCO financing, reducing dependence on rain-fed agriculture.

Regarding SHGs, we do not find a significant relationship between SHG membership and
drought interactions and welfare, suggesting that SHGs do not mitigate the potential effects
of drought on welfare. The lack of a significant relationship between SHG membership and
drought interactions and household welfare in rural Tanzania may suggest that SHGs are
less effective in acting as a buffer against drought impacts. This could be because SHGs
have limited financial resources, which may be inadequate during widespread shocks like
droughts. In addition, since droughts affect many members simultaneously, SHGs may be
overwhelmed and unable to offer meaningful support. Informal mechanisms like SHGs tend
to fail during droughts because everyone in the network is affected simultaneously.
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Table 13: Role of SACCOs and SHGs in mitigating negative income shocks

(1) () ©)) (4)
InexpmR_paeN Inexpm_pcN InexpmR_paeN Inexpm_pcN
Exposed to drought (1/0) -0.011 -0.009 -0.030 -0.029
(0.020) (0.021) (0.019) (0.020)
SACCO member (1/0) 0.054 0.035
(0.059) (0.063)
SHG member (1/0) 0.079 0.105
(0.066) (0.069)
Drought x SACCO 0.034 0.073
(0.073) (0.076)
Drought x SHG 0.072 0.023
(0.084) (0.088)
Drought x SACCO in 2015 0.150" 0.189™
(0.064) (0.068)
Drought x SHG in 2015 0.158"™ 0.152™
(0.057) (0.056)
Female-headed household (1/0) 0.035 0.044 0.038 0.047
(0.038) (0.038) (0.038) (0.038)
Household head's age -0.001 0.001 -0.002 0.001
(0.007) (0.001) (0.001) (0.001)
Household head's years of schooling 0.020™ 0.022"™ 0.019"™ 0.022™
(0.005) (0.005) (0.005) (0.005)
Household size -0.043"™ -0.050™ -0.043™ -0.050™
(0.005) (0.005) (0.005) (0.005)
Ln value of assets 0.000™ 0.000™ 0.000™ 0.000™
(0.000) (0.000) (0.000) (0.000)
Received extension advice (1/0) 0.016 0.011 0.017 0.012
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(0.0317) (0.032) (0.031) (0.032)
Ln land holding in acres 0.006 0.023 0.008 0.025"
(0.014) (0.015) (0.014) (0.015)
Ln value of livestock in tropical units 0.029™ 0.035™ 0.029™ 0.035™
(0.005) (0.005) (0.005) (0.005)
Has a bank account (1/0) 0.130™ 0.128™ 0.143™ 0.142™
(0.034) (0.036) (0.035) (0.036)
Received remittances (1/0) -0.015 -0.042" -0.015 -0.041"
(0.022) (0.023) (0.022) (0.023)
Borrowed other than from SHGs (1/0) 0.051 0.036 0.051 0.035
(0.038) (0.047) (0.038) (0.041)
Observations 2643 2643 2643 2643
R? 0.13 0.16 0.13 0.15
Household FE Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes

Notes: Robust standard errors in parentheses and are clustered at the village level. In odd-numbered columns, the outcome variable is In real expenditure per adult equivalent. In
even-numbered columns, the outcome variable is In expenditure per capita. Estimates are weighted by attrition weights.
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7  Conclusion and policy implications

Several studies have examined the impact of exposure to negative shocks on several
outcomes. The vast majority of the work in this area has focused on the examination of the
impact of either aggregate or categorically specific negative shocks. This study examined
how diverse adverse events generating income loss affect agricultural intensification and
welfare. It attempted to uniquely distinguish between covariate and idiosyncratic shocks,
revealing previously unexplored heterogeneities in impacts. Furthermore, despite the
recognised potential of SACCOs and SHGs as shock buffers in sub-Saharan Africa, rigorous
empirical evidence on their effectiveness remains scarce and often lacks sub-national
granularity. Using nationally representative Tanzanian data, this paper contributes novel
empirical evidence on the capacity of SACCOs and SHGs to mitigate shock impacts on
households in sub-Saharan Africa.

The analysis reveals that households experiencing a negative income shock exhibit a 4
percentage point reduction in improved seed adoption, while inorganic fertiliser use remains
unaffected. This suggests that farmers prioritise maintaining high-return, less substitutable
inputs (fertiliser) over lower-return, more substitutable ones (seeds) following shocks.
Furthermore, idiosyncratic shocks significantly reduce improved seed adoption, by 8.8
percentage points, whereas covariate shocks show no significant effect. This disparity likely
arises from the limited availability of external support in the face of idiosyncratic shocks,
forcing households to rely on constrained personal resources, aggravated by direct financial
costs and lost labour income.

The analysis further reveals that SACCO and SHG membership does not mitigate the
adverse effects of aggregate negative income shocks on agricultural intensification.
Institutional constraints — limited capital pools, restrictive borrowing limits tied to savings,
small short-term loans — limit meaningful financial support for farm inputs post-shock and
may explain the non-cushioning role of both SACCOs and SHGs. Disaggregating shocks
reveals differentiated institutional buffering: the interaction terms between SACCO
membership and shocks is positive and statistically significant in some cases, suggesting
that SACCO and SHG membership may cushion households against some negative income
shocks. Overall, however, the results regarding the role of SACCOs and SHGs in providing
members with a buffer are noisy, possibly due to the small statistical power, and so should
be interpreted cautiously.

Concerning the impact of negative income shocks on household welfare, we find no
significant relationship between negative income shocks (of all types) and welfare among
smallholders in Tanzania. These findings are both interesting and somewhat
counterintuitive. Several plausible explanations can help make sense of these results. First,
in Tanzania, rural households may prioritise consumption smoothing over investment
smoothing, particularly in response to shocks. They may adjust non-essential expenditures,
draw down savings, sell small assets, borrow from informal sources, or rely on remittances
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to protect food and basic consumption. As a result, welfare indicators, like consumption,
may remain stable, even when agricultural investments, like use of improved seeds or
fertiliser, decline. Second, our measures of welfare may not fully capture non-monetary
dimensions of welfare loss, such as reductions in dietary quality. Third, households may
also shift to home-produced food or informal income sources, like casual labour, keeping
total consumption levels stable but at the cost of long-term well-being or asset depletion.

Regarding the cushioning role of SACCOs and SHGs, although the relationships between
membership in SACCOs or SHGs and negative income shocks are positive and significant,
the interaction terms between SACCO/SHG membership and exposure to negative income
shocks (the aggregated and disaggregated measures - covariate and idiosyncratic income
shocks) are either weak or insignificant or negative, contrary to our expectations. The former
finding suggests that SACCO and SHG members are more likely to rely on these groups
during shocks, while the latter suggests that the support provided may be insufficient to fully
cushion the welfare loss. That is, these institutions may offer loans or support, but the
resources are often small. The mostly insignificant or unexpectedly negative interaction
terms with covariate and idiosyncratic income shocks point to limitations in how effectively
these groups help households cope during crises. Nevertheless, the interpretation requires
caution due to small membership subgroups (SACCOs: ~4%; SHGs: ~5.8%), which may limit
the statistical power to detect effects, despite real impacts.

Despite the aforementioned limitations, the findings yield important policy implications.
First, the significant reduction in improved seed adoption following income shocks
underscores the need for targeted input subsidies or seed voucher programmes to support
liquidity-constrained households. Second, enhancing the shock-responsiveness of rural
financial institutions is critical. Policymakers should implement interventions that
strengthen rural financial institutions, specifically through capital infusion initiatives, forging
formal sector partnerships, establishing structured risk-pooling arrangements, and
designing adaptable emergency credit facilities. Such enhancements are particularly crucial
for mitigating the effects of covariate shocks. Concurrently, support for SHGs requires
tailored approaches, including specialised training programmes and loan products explicitly
synchronised with agricultural production cycles. Finally, the stability observed in aggregate
consumption measures may obscure latent vulnerabilities, such as asset depletion;
consequently, instituting more comprehensive welfare evaluations and robust social safety
nets remains imperative. Enhancing the institutional capacity of financial associations to
navigate these complex, interrelated challenges is of paramount importance.
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Appendices

A.1  Determinants of attrition (Probit)

(1 (2)
Household characteristics in 2015 att att
1 if female-headed household -0.064 -0.039
(0.083) (0.084)
Household head’s age -0.008*** -0.0713***
(0.003) (0.003)
Household head's years of schooling -0.001 -0.001
(0.010) (0.009)
Household size -0.127%*=* -0.137%**
(0.025) (0.026)
Asset index 0.023* 0.033**
(0.014) (0.013)
Ln landholding (acre) -0.088*** -0.072%**
(0.018) (0.016)
Value of livestock in tropical unit 0.011#** 0.012**
(0.006) (0.006)
Constant -0.979%** -0.517%**
(0.240) (0.167)
Regional dummies Yes No
Observations 3,352 3,352

Notes: Robust standard errors are in parentheses. Asterisks ***, ** and * represent significance at the 1%, 5%, and 10% levels, respectively.
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A.2 Individual types of shocks by year

Negative income

Negative income

Shock exposure Shock exposure

shock shock
2015 2021
Freq. Freq. Freq. Freq.
Drought or floods 451 11.71 257 16 222 10.63 110 10.62
Crop disease or crop pests 328 8.52 134 8.34 261 12.49 165 15.93
Livestock died or were stolen 307 7.97 75 4.67 209 10 59 5.69
Household business failure, non-agriculture 64 1.66 29 1.81 41 1.96 27 2.61
Loss of salaried employment or non-payment 20 0.52 8 0.5 8 0.38 6 0.58
Large fall in sales price for crops 523 13.58 284 17.68 259 12.4 190 18.34
Large rise in price of food 586 15.22 310 19.3 249 11.92 171 16.51
Large rise in agricultural input prices 385 10 126 7.85 154 7.37 90 8.69
Severe water shortage 490 12.73 164 10.21 138 6.61 49 473
Loss of land 34 0.88 6 0.37 20 0.96 4 0.39
Chronic/severe illness or accident of h 88 2.29 45 2.8 49 2.35 24 2.32
Death of a member of household 76 1.97 27 1.68 83 3.97 20 1.93
Death of other family member 311 8.08 91 5.67 261 12.49 77 7.43
Break-up of the household 57 1.48 13 0.81 45 2.15 13 1.25
Hijacking/robbery/burglary/assault 75 1.95 19 1.18 47 2.25 11 1.06
Dwelling damaged, destroyed 10 0.26 5 0.31 12 0.57 2 0.19
Other (specify) 45 1.17 13 0.81 31 1.48 18 1.74
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A.3 Correlation between drought variable constructed from actual weather data and self-reported negative income shocks.

Negative income shock Covariate income shock Idiosyncratic income shock Drought exposure
Negative income shock 1
Covariate income shock 0.747*** 1
Idiosyncratic income shock 0.374*** 0.040%** 1
Drought exposure 0.078*** 0.062** 0.022 1

Notes: Asterisks ***, ** and * represent significance at the 1%, 5%, and 10% levels, respectively.

A.4 Drought shock and household welfare

(1) (2
InexpmR_paeN Inexpm_pcN
Drought shock (1/0) -0.005 -0.002
(0.019) (0.019)
Female-headed household (1/0) 0.035 0.044
(0.038) (0.038)
Household head's age -0.002™ -0.000
(0.001) (0.001)
Household head's years of schooling 0.018™ 0.021™
(0.005) (0.005)
Household size -0.045™ -0.053™
(0.005) (0.005)
Ln value of assets 0.038™ 0.044™
(0.007) (0.007)
Received extension advice (1/0) 0.018 0.013
(0.031) (0.032)
Ln land holding in acres -0.004 0.011
(0.014) (0.015)
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Ln value of livestock in tropical units
Has a bank account (1/0)

Received remittances (1/0)

Borrowed other than from SHGs (1/0)
Observations

R2

Household FE
Year dummies

Notes: Robust standard errors in parentheses and are clustered at the village level. In column 1, the outcome variable is In real expenditure per adult equivalent. In column 2, the

outcome variable is In expenditure per capita. Estimates are weighted by attrition weights.

0.023"™
(0.005)
0.129™
(0.034)
-0.007
(0.022)
0.034
(0.039)
2643
0.13
Yes
Yes

0.028"™
(0.005)
0.126™
(0.035)
-0.032
(0.022)
0.017
(0.042)
2643
0.16
Yes
Yes
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