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INSTITUTIONAL CHALLENGES TO POVERTY ALLEVIATION

Abstract

Despite decades of reforms, poverty remains widespread in Tanzania, especially in rural
areas where agriculture dominates livelihoods. Secure land rights are widely viewed as a key
instrument for reducing rural poverty, yet their poverty-reducing potential may depend on the
presence of complementary institutions that enable households to invest and adopt
productivity-enhancing technologies. . This study investigates the conditions under which
tenure security translates into welfare improvements, explicitly testing for
complementarities with other institutions. Using nationally representative microdata and a
multinomial endogenous switching regression (MESR) model to address endogeneity, we
estimate the individual and joint effects of land rights, credit, and extension on multiple
poverty measures.

The results show that land rights in isolation yield only modest gains, with limited impact on
poverty reduction. However, the effects are significantly amplified when land rights are
combined with access to credit and extension. The largest impacts arise when households
access all three services, reducing poverty by 16—25 percentage points depending on the
poverty line. Credit plays a particularly strong role: adding credit to land rights reduces
poverty by an additional 15-33 percentage points compared to land rights alone. These
complementarities are consistent across expenditure-based, multidimensional, and asset-
based poverty indicators.

The findings provide timely, ex ante evidence for Tanzania’s ongoing Land Tenure
Improvement Project, underscoring that land registration alone is insufficient to achieve
meaningful welfare transformation. Instead, integrated approaches that strengthen rural
financial systems and agricultural advisory services alongside tenure reform are essential
for unlocking the full poverty-reducing potential of land rights and for achieving the
Sustainable Development Goals.
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1 Introduction

Over recent decades, Tanzania has implemented a series of structural and economic
reforms aimed at reducing poverty. However, their overall impact has been modest, largely
due to the slow pace of structural transformation — particularly in rural areas, where
agriculture is a predominant livelihood activity and where poverty is most concentrated. At
the halfway point in regard to achieving the Sustainable Development Goals’ (SDGs’) target
of eradicating all forms of poverty by 2030, approximately 43% of Tanzania’s population
lives below the international poverty line of USS 2.15 per day, while 74.1% fall below the US$
3.65 per day threshold, reflecting widespread economic vulnerability (World Bank, 2024).
This persistent poverty highlights the need for more ambitious and targeted reforms,
especially in the agricultural sector, which employs about 75% of the labour force and
provides the livelihoods of a substantial share of the country’s poor. Evidence suggests that
the poverty-reducing effect of agriculture is up to 3.2 times greater than that of the non-
agricultural sectors; however, this effect may be less pronounced for relatively better-off
among the poor individuals (Christiaensen et al., 2011).

Recognising the critical role of agriculture and land for poverty reduction, United Nations
member states have committed to strengthening land rights through the adoption of SDG
Target 1.4 (ensuring access to ownership and control over land), Target 2.3 (doubling
agricultural productivity), and Target 5. A (ensuring women'’s equal rights to land ownership)
(Lawry et al., 2017; Cellarier, 2021). To achieve these targets, in 2022, Tanzania began to
implement measures under the Land Tenure Improvement Project (LTIP) (in partnership
with the World Bank) to strengthen land rights and to improve the efficiency of land
administration so as to promote land-based investments (Stanley, 2018). However, this
initiative is being carried out in a context in which the supporting institutional environment -
particularly access to rural credit and agricultural technical advice — remains highly
constrained. According to the FinScope 2023 report, only 34% of adults in Tanzania
borrowed money in the year prior to the FinScope survey, with 84% relying on informal
sources such as family, friends, and savings groups (FSDTanzania, 2023). The report also
highlights that, among borrowers, just 10% accessed credit for farming, reflecting the limited
role of formal finance in supporting agricultural investment. At the same time, statistics
indicate that Tanzania’s public extension system suffers from acute understaffing, with
extension agent-to-farmer ratios of roughly 1:1,172 for crop farmers and 1:500 for livestock
farmers — far exceeding the 1:250-500 ratio recommended to ensure effective service
delivery (Busungu et al., 2019). These persistent institutional gaps raise the critical question
of the extent to which land tenure reforms alone can deliver meaningful poverty reduction in
contexts in which financial and extension systems remain weak.

This paper seeks to contribute to the literature by examining the conditions under which
secure land rights translate into meaningful welfare improvements. Specifically, we compare
the welfare gains from secure land rights in contexts in which households face binding
constraints on accessing credit and agricultural technical knowledge with the gains that
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could be realised if these constraints were relaxed. To do this, we draw on high-quality
microdata from the Tanzania Living Standards Measurement Study — Integrated Surveys on
Agriculture (LSMS-ISA). We construct expenditure-based poverty indices using the
international poverty line of USS 2.15 per person per day and the national poverty line of
Tanzania shillings (TZS) 49,320 per adult per month (equivalent to approximately USS 1.35
per day). To complement these absolute poverty indicators, we incorporate an acute poverty
measure based on multidimensional poverty, as well as a long-term welfare measure using a
normalised asset index. Building on the LSMS-ISA’s household and agriculture
questionnaires, we construct indicators of household possession of formal land rights,
access to credit, and receipt of agricultural extension services, as well as their possible
combinations. To estimate the effects of these institutional arrangements, we explicitly
model complementarities while addressing potential endogeneity arising from selection bias
and unobserved heterogeneity. Specifically, we employ a multinomial endogenous switching
regression (MESR) model that is augmented with an instrumental variables (V) strategy.
This approach allows us to control for both observed and unobserved confounders,
strengthening causal assessment in a context in which households self-select into different
institutional regimes. By leveraging this framework, we are able to disentangle the individual
and joint contributions of land rights, credit, and extension services to welfare outcomes,
providing a rigorous empirical basis for assessing institutional complementarities.

In line with our hypothesis, we find that the effects of possessing land rights, in isolation, are
limited, with only modest improvements observed in asset accumulation. Tenure security
alone does not substantially reduce poverty, consistent with the idea that land rights need to
be complemented by enabling institutions. The effects are significantly amplified when land
rights are combined with access to credit and extension services, with much of the impact
driven by the relaxation of liquidity constraints. Specifically, with reference to households
that have no access to all three services, the joint effects of land rights and credit reduce
poverty by 13-25 percentage points, while the combination of land rights and extension
reduces poverty by 7—11 percentage points. The strongest outcomes emerge when all three
services are accessed together: at the USS 1.35/day national poverty line, poverty falls by
about 16 percentage points, while at the USS 2.15/day international line, the reduction
reaches 25 percentage points. These results remain consistent across alternative measures
of poverty, including the Multidimensional Poverty Index (MPI) and a long-term measure
based on the normalised asset index, confirming the robustness of the observed
complementarities.

The comparison between households with secure land rights only and those with additional
access to credit or extension services underscores the substantial marginal value of layering
financial access and agricultural technical knowledge onto tenure security. Joint access to
land rights and credit delivers the strongest two-service effect, reducing poverty by 33.3
percentage points at the USS 2.15/day line and 15 percentage points at the USS 1.35/day
line compared to land rights alone. By contrast, the marginal effects of combining land
rights with extension services are more modest, at 11.5 percentage points for the USS
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2.15/day threshold and 16.4 percentage points for the USS 1.35/day threshold, suggesting
that technical knowledge, in the absence of liquidity, remains constrained in impact. The
most pronounced reductions occur when land rights are complemented simultaneously by
both credit and extension services, yielding declines of about 37.7 percentage points at the
USS 2.15/day line and 19.7 percentage points at the USS 1.35/day line relative to land rights
alone. We find that these effects are largely driven by increases in investments related to
land and agriculture.

This study contributes to the literature in several ways. First, existing research has shown
that the impacts of land rights are highly context-dependent, shaped by factors such as the
strength of the secured rights and the persistence of customary tenure systems, which often
provide a form of de facto security (Lawry et al., 2017; S’eogo and Zahonogo, 2023). Building
on this, we provide the first rigorous, context-specific evidence on the effectiveness of land
rights in improving household welfare in Tanzania. Second, the study offers early and
context-specific insights for policymakers in Tanzania. The findings speak directly to the
expected outcomes of the ongoing land tenure reforms under the current institutional
landscape. Unlike most studies on land rights reforms, which are ex post and evaluate
programmes after their implementation, our work provides an ex-ante assessment of the
potential gains from the ongoing initiatives under conditions of constrained financial access
and limited agricultural technical knowledge. Third, we advance the empirical literature on
land tenure by disentangling the isolated and complementary effects of secure land rights,
access to credit, and extension services on welfare outcomes, aligning with the emerging
literature that highlights the importance of addressing multiple constraints to agricultural
productivity in Africa (Arouna et al., 2021; Carter et al., 2021; Barrett et al., 2022a).

The rest of the paper proceeds as follows. Section 2 provides a summary of the relevant
theoretical and empirical literature. Section 3 provides an overview of land rights and tenure
in Tanzania, highlighting the historical and institutional context of land reforms. Section 4
presents the data sources and outlines the empirical strategy used to identify the effects of
land rights, credit access, and extension services on household welfare. Section 5 discusses
the main results, with attention to both average and heterogeneous impacts across
institutional regimes. Section 6 concludes with policy implications and directions for future
research.
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2 Literature review

Theoretical literature emphasises that other institutions, such as credit markets and
extension services, are essential complementary inputs that enable the poverty-reducing
effects of land rights to fully materialise. According to Besley (1995), secure tenure can
reduce poverty through three main channels. The first channel is the security effect: when
landholders perceive low expropriation risk, they are more likely to make long-term,
productivity-enhancing investments. Secure land rights also reduce land-related conflict and
increase farmers’ confidence in investing, particularly in conflict-prone areas (Amman and
Duraiappah, 2004; Stanley, 2018; Dadashpoor and Ahani, 2019; Rugadya, 2020). The second
channel is the collateral effect: secure titles allow land to serve as collateral, converting
‘dead capital’ into ‘live capital’ (Deininger and Feder, 2009; Soto et al., 2000; Aikaeli and
Markussen, 2022). This reduces credit constraints and enables investment in agricultural
inputs and sustainable technologies — such as improved seeds, fertilisers, and soil
conservation practices — leading to enhanced productivity and poverty reduction (Wainaina
et al., 2018; Abdulai and Huffman, 2014; Nkala et al., 2011; Kato et al., 2011).

The third channel through which secure tenure can reduce poverty is the gains-from-trade
effect: tenure security facilitates the functioning of land markets by lowering transaction
costs and tenure risks, which improves allocative efficiency and expands land access for
land-constrained households, thereby reducing economic and social inequality (Holden and
Otsuka, 2014; Promsopha, 2015). Although extension services may not be directly linked to
land rights, they are a crucial channel for disseminating information about new technologies
and their effective use. Without timely and accurate advice, households with secure tenure
may find themselves at a disadvantage compared to those lacking land rights but having
access to relevant technical knowledge — ultimately weakening the presumed link between
land rights and technology adoption.

Empirical studies outside Africa, particularly in Asia (Paltasingh, 2018; Dower and Pfutze,
2020; Hong et al., 2020; Zhou et al., 2022), generally support the hypothesised links between
land rights, land investment, and poverty reduction. Studies from sub-Saharan Africa have
produced mixed results on whether land rights translate into poverty reduction. While some
studies report improvements in productivity, investment, and welfare in Ethiopia (Deininger
et al.,, 2011; Ghebru and Holden, 2015), Ghana (Goldstein and Udry, 2008), Burkina Faso
(Bambio and Agha, 2018; S’eogo and Zahonogo, 2023), Malawi (Lovo, 2016), and Rwanda
(Ali et al., 2014b), others find minimal or no effects in Benin, Zambia, and Rwanda (Goldstein
et al., 2018; Huntington and Shenoy, 2021; Singirankabo et al., 2022; Ali and Deininger, 2022).
Regarding land market functioning, certification was found to improve land markets in
Ethiopia (Holden and Yohannes, 2002; Deininger et al., 2011), while the opposite occurred in
Rwanda and Zambia (Ali et al., 2014b; Ali and Deininger, 2022). Several studies document a
weak link between land registration or land tenure regularisation and access to formal credit,
suggesting that tenure security alone may be insufficient where rural financial markets
remain thin or poorly adapted to smallholder collateral needs (Place & Migot-Adholla, 1998;
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Bizoza & Opio-Omoding, 2021). It is therefore reasonable to attribute this variation in
findings across contexts to differences in the strength of complementary institutions —
particularly access to credit and extension services, due to their vital complementary role,
alongside property rights, in regard to increasing agricultural investment.
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3 Land rights and tenure in Tanzania

Tanzania’s land tenure system has evolved from a dual structure under colonial rule to a
unified framework that formally recognises both statutory and customary rights. At
independence in 1961, the country inherited statutory rights of occupancy — granted largely
to settlers and institutions — alongside customary systems governing indigenous
communities. While statutory tenure enjoyed stronger legal protection, customary rights
were often subordinated. Following independence, land reforms, including the Arusha
Declaration (1967) and the Village and Ujamaa Villages Act (1975), vested ultimate land
ownership in the state, with the president as trustee. Customary rights were acknowledged
but only as rights of occupancy within this framework of collective ownership.

Mounting land conflicts during the era of liberalisation in the 1980s and early 1990s
prompted the establishment of the Presidential Commission of Inquiry into Land Matters
(1991-1992). The Commission’s recommendations, particularly the equal recognition of
customary and statutory tenure, decentralisation of administration, and enhanced security
for smallholders, informed the Land Act No. 4 and the Village Land Act No. 5 of 1999. These
landmark laws established a unified tenure system, introduced Certificates of Village Land
(CVLs) to secure village boundaries, and provided for Certificates of Customary Right of
Occupancy (CCROs) at the household level. The CCROs can take several forms, including
those issued to a single holder, those issued jointly under tenancy in common, those issued
through probate administration, and those issued under guardianship arrangements for
minors (Mbawala and Yihuan, 2018). These certificates grant legally recognised rights to
use land for a variety of livelihood activities, as well as to sell land or use it as loan collateral
(Biddulph and Hillbom, 2020).

Despite Tanzania’s progressive statutory legal framework for land governance, persistent
challenges continue to undermine tenure security (Chan et al., 2016). While women'’s land
rights have improved over recent decades (FAO, 2024; Huggins et al., 2025), gender equality
provisions remain weak in practice. Recent statistics indicate that only 9% of women have
sole ownership of land and 25% have joint ownership, compared to 30% and 7% for men,
respectively (UN Women, 2023). Land conflicts remain pervasive across much of Tanzania,
including disputes between farmers and pastoralists, boundary conflicts between villages,
and tensions involving investors in natural resource extraction (Aikaeli and Laseko, 2015;
World Bank, 2021). These conflicts largely stem from continued reliance on customary
practices (Kabigi et al., 2021). Although CCROs are designed to reduce tenure insecurity,
their issuance has been limited and slow. This is mainly due to the low coverage of Village
Land Use Plans (VLUPs) and CVLs, which, under the 2007 Land Use Planning Act, are
prerequisites for issuing CCROs (URT, 2007, 2017). As of 2021, only 864,000 CCROs had
been issued to rural households, as against a total of 6 million households (URT, 2017), and
just 2,944 villages had prepared VLUPs, out of Tanzania’s 12,318 villages — equivalent to
about 24% of the total (URT, 2025). These bottlenecks have left Tanzania’s otherwise
progressive land policy framework vulnerable to institutional weaknesses, with the effect
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that tenure insecurity remains a binding constraint on household investment, productivity,
and welfare.

To address these challenges, the Tanzanian government has launched several initiatives,
most notably the Property and Business Formalisation Programme (MKURABITA), which
was implemented in the mid-2000s. According to the World Bank (World Bank, 2021),
MKURABITA had only a limited impact on the issuance of CCROs, largely due to the high
costs associated with the process. Other efforts have included land formalisation pilot
projects financed by the European Union across 15 districts, as well as pilots in two districts
under the Business Environment Strengthening Programme (BEST) (Kabigi et al., 2021).
More recent interventions emphasise systematic and scaled approaches. Notably, the World
Bank—financed LTIP (2021-2027) seeks to expand the registration of CCROs and
Residential Licences, to modernise the land information management system, and to
strengthen governance at both village and district levels (Stein et al., 2024). LTIP also places
particular emphasis on gender equity by promoting joint titling and ensuring women'’s
inclusion in land certificates. Furthermore, it seeks to embed dispute resolution mechanisms
within local governance structures, thereby reducing the prevalence of unresolved land
conflicts and strengthening confidence in the formal tenure system.

These elements reflect lessons learned from both domestic and international experience
with land titling programmes. Research suggests that large-scale titling efforts can increase
investment and land market participation, but that gains may be undermined when
programmes fail to safeguard against elite capture or neglect the inclusion of more
vulnerable groups (e.g. female heads of households, land-poor farmers, or pastoralists)
(Stein et al., 2024). The modernisation of land registry systems, while improving efficiency,
also raises concerns around affordability, access for remote communities, and potential
alienation of customary authorities if local roles are sidelined. Nonetheless, LTIP’s design is
promising: it combines scale, inclusivity, and institutional strengthening. LTIP’'s commitment
to joint titling, digital record-keeping, and community-level dispute redress may help mitigate
key risks and unlock broader welfare benefits, especially if these elements are
complemented by financial and extension services. Still, successful implementation will
depend critically on ensuring transparency, preventing abuse, and embedding monitoring
mechanisms that ensure equitable access and local accountability.
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4 Data and methods

4.1 Data

This study draws on nationally representative household panel data for Tanzania from the
World Bank’s LSMS-ISA, which is implemented in collaboration with the Tanzania National
Bureau of Statistics. The LSMS-ISA employs a stratified, multi-stage cluster sampling design
to ensure national representativeness, with four distinct strata: Dar es Salaam, Other Urban
Mainland, Rural Mainland, and Zanzibar. Within each stratum, enumeration areas are
selected using probability proportional to size, and households are then randomly drawn
from within each enumeration area.

For the analysis, we focus on the last two rounds of the survey, 2014/15 (Wave 4) and
2020/21 (Wave 5), which provide detailed information on both household welfare and
agricultural activities. The survey modules cover demographic characteristics, education,
health, consumption expenditure (food and non-food), access to credit, and asset
ownership. Agricultural modules capture farm-level details, including landholding size, plot-
level management practices, land titling, crop production, and input use (e.qg. fertilisers,
seeds, and labour). In addition, the community questionnaires collect data on local
infrastructure and institutions, including the presence of financial institutions and farmers’
cooperatives, and whether villages hold legally recognised Village Land Certificates (VLCs).
The 2014/15 survey interviewed 3,352 households across 419 clusters, all of which were
successfully tracked in the 2020/21 round. The 2020/21 survey also introduced a booster
urban sample of 545 households drawn from Tanzania's major regional cities — Mbeya,
Arusha, Mwanza, Tanga, and Dodoma — to improve the degree of representativeness, in the
context of the growing urban population. After excluding attrition and non-response, the
resulting balanced panel consists of 4,164 households observed in both waves, providing a
robust dataset for longitudinal analysis.

The summary statistics in Table 1 indicate a modest increase in the average age of
household heads and household size across waves, while the proportion of households
headed by females remained stable. Educational attainment improved between 2015 and
2021: illiteracy fell significantly (26.3% vs. 30.8%), and the share of household heads with
secondary education or higher increased (14.4% vs. 11.3%), suggesting gradual progress in
human capital accumulation. Over the six years, there was a shift in the distribution of
marital arrangements. Monogamous unions became more common, while polygamy
declined significantly (9.6% vs. 12.3%). Cohabitation fell, while separation increased,
pointing to evolving household structures, possibly influenced by urbanisation, migration, or
shifting social norms. Participation in non-farm income-generating activities fell
significantly, highlighting continued reliance on agriculture. At the same time, agricultural
technology use showed mixed patterns. The adoption of improved seeds increased (43.8%
vs. 37.4%), while soil erosion practices declined (9.7% vs. 16.2%) and fallowing increased
dramatically (24.7% vs. 8.2%), suggesting improved sustainable land management.
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Chemical inputs also increased significantly, with higher herbicide (8.1% vs. 4.2%) and
pesticide use (16.3% vs. 13.5%), indicating intensification of agricultural production.
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Table 1: Summary statistics

2015 Difference

Household characteristics and demographic variables

Household head age 46.730 (12.810) 48.270 (13.230)  -1.540++x 0.000
Household head = female 0.264 (0.447) 0.258 (0.438) 0.006 0.640
Head is illiterate 0.308  (0.462)  0.263 (0.440)  0.045%+x  0.000
Head’s education < primary 0.152 (0.359) 0.125 (0.331) 0.027+x  0.007
Head'’s education = primary 0.402 (0.490) 0.430 (0.495) -0.028+ 0.046
Head's education = secondary and 0.113 (0.317) 0.144 (0.351) -0.0371*+  0.002
above

Household size 5.328 (2.300) 5.652 (2.480) -0.324x%+  0.000
Child dependency <10 yrs 1758  (1.520)  1.714 (1.510)  0.045 0.344
Monogamous married 0.504 (0.500) 0.546 (0.498) -0.042xx  0.004
Polygamous married 0.123 (0.329) 0.096 (0.295) 0.028+x  0.002
Living together 0117  (0.321)  0.077 (0.267)  0.040%xx 0.000
Separated 0.060  (0.238)  0.080 (0.271)  -0.019++  0.009
Divorced 0.037  (0.188)  0.031 (0.174)  0.005 0.303
Never married 0.028 (0.166) 0.021 (0.144) 0.006 0.156
Widow(er) 0.131  (0.338)  0.149 (0.356)  -0.018 0.069
Residence = rural 0.833 (0.373) 0.771 (0.420) 0.062+xx  0.000
Wealth index 1190 (1.810)  -0.974 (1.790)  -0.216+++ 0.000
Household has non-farm income 0.753 (0.431) 0.684 (0.465) 0.070+=x  0.000
Agricultural and land investment variables

Used organic fertiliser 0.193 (0.395) 0.186 (0.389) 0.006 0.584
Used inorganic fertiliser 0.145 (0.352) 0.158 (0.365) -0.013 0.213
Used improved seeds 0.374 (0.484) 0.438 (0.496) -0.064**+ 0.000
Practised soil erosion 0.162 (0.369) 0.097 (0.296) 0.065+xx  0.000
Practised intercropping 0.589 (0.492) 0.514 (0.500) 0.076xx+  0.000
Practised fallowing 0.082 (0.274) 0.247 (0.431) -0.165**x  0.000
Used mechanisation 0.073 (0.260) 0.088 (0.283) -0.015 0.061
Used herbicide 0.042  (0.200)  0.081 (0.273)  -0.039+xx 0.000
Used pesticide 0135  (0.342)  0.163 (0.369)  -0.027++  0.008
Instrumental variables

Village has VLC (1=yes) 0.634  (0.482)  0.780 (0.414)  -0.146%+x 0.000
Financial institution within village 0.189 (0.392) 0.160 (0.367) 0.029+x  0.007
(1=yes)

Recipient of extension services inthe 1.791 (2.340) 3.057 (3.210) -1.267**x  0.000
community

Formal land rights owners in the 0.253 (0.621) 2.625 (1.890) -2.372#xx  0.000
community

Recipient of formal credit -0.827 (0.378) 0.070 (0.255) -0.897+#* 0.000

Two-sample t-tests by survey wave. *, ** *** denote p<0.10, p<0.05, p<0.01. Standard deviations in
parentheses.
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41.1 Outcome variables

The primary outcome variable in this study is the headcount poverty. We construct the
headcount poverty following Foster-Greer-Thorbecke (FGT) (Foster et al., 1984) using the
extreme poverty line (USS 2.15/day) established by the World Bank and the Tanzania
national poverty line (TZS 49,320 per adult per month = USS 1.35/day). We take several
steps to identify poor and non-poor households based on survey data. First, we convert the
defined poverty lines to local currency using the 2011 international consumption purchasing
power parity (PPP). Then we adjust the local currency to 2015 and 2021, the periods when
the surveys were conducted, using the consumer price index (CPI) inflation rate. Finally, we
identify poor households with daily per capita consumption below the converted poverty
lines.

Figure 1: Poverty rates in 2015 and 2021
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Notes: This figure illustrates the trends in multidimensional poverty and headcount poverty in Tanzania between
2015 and 2021. Headcount poverty is measured using both the international poverty line of US$ 2.15 per person
per day and the national poverty line of US$ 1.35 per person per day (= TZS 49, 320 per adult per month) in 2017
PPP.

In addition, we construct an MPI and an asset index to supplement the headcount poverty
indicators. The MPI captures household deprivation across multiple dimensions,
constructed using 10 indicators of deprivation — nutrition, child mortality, years of schooling,
school attendance, cooking fuel, sanitation, water, electricity, floor material, and asset
ownership — grouped into three dimensions of poverty: health, education, and living
standards (Alkire and Santos, 2014). Asset indexes are widely used as a proxy measure of
welfare when expenditure or consumption data are unavailable; they are typically
constructed using information on the ownership of durable goods. Unlike consumption-
based measures that capture short-term welfare fluctuations, an asset index has the
advantage of capturing the household’s long-term wealth position, making it especially
suitable in agrarian contexts where income and consumption can vary seasonally. In the
analysis, the asset index was normalised to a 0—1 scale to ensure comparability across
survey years by eliminating the influence of differences in scale and distribution.
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Figure 1 presents the headcount poverty rates among agricultural households in Tanzania
based on USS 2.15/day and USS 1.35/day poverty lines and multidimensional poverty
classification. Overall, the figure shows a reduction in both extreme and chronic poverty
between 2015 and 2021. Extreme poverty (USS 2.15 poverty line) declined from 56% to 31%,
suggesting welfare improvements among the poorest households as their income and
consumption levels grew. An assessment based on the national poverty line indicates that
extreme poverty decreased by about 15% from 27% in 2015 to 11% in 2021. Figure 1 also
shows that in 2015, about 71% of households were deprived in more than one dimension of
welfare, a figure that had declined to 37% by 2021, indicating notable progress in non-
monetary aspects of well-being. Figure 2 shows that the leading contributors to deprivation
in 2015 were sanitation, water, schooling, cooking fuel, and housing conditions. Despite the
overall decline in multidimensional poverty by 2021, structural deprivation remained
pronounced in access to cooking fuel, sanitation, water, and floor material, even as key
human capital indicators — such as schooling, child mortality, and nutrition — showed
improvement.

Figure 2: Contribution of various deprivation indicators to multidimensional poverty.
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Note: The figure plots the contribution of individual deprivations to multidimensional poverty in Tanzania for the
years 2015 and 2021.

4.1.2 Treatment variables

We categorise the treatment variables into seven mutually exclusive categories to
investigate both the individual effects and the complementarity effects on poverty of an
efficient credit market and access to technical information and secure land tenure. The first
category captures households with access to only one service: (i) secure land tenure only
(LT) - this refers to households that own a plot with a title (1 if yes) but that lack access to
credit and extension services; (ii) credit access only (CR) - this refers to households with
access to credit (1 if yes) but without land tenure or extension services; and (iii) extension
services only (ET) - this refers to households reached by agricultural extension services in
the last season (1 if yes) but without secure land or credit access. The second category
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includes households with combinations of two or more services: (iv) LT + CR - this refers to
access to secure land tenure and credit, but not extension services; (v) LT + ET - this refers
to access to land tenure and extension services, but not credit; (vi) CR + ET - this refers to
access to credit and extension services, but not land tenure; and (vii) LT + CR + ET - this
refers to access to all three services: secure land tenure, credit, and technical information.

While it is important to understand the effects of all treatment categories, we are primarily
interested in the effect of secure land rights, both in isolation (LT) and in combination with
complementary institutional services. Specifically, we compare households with land tenure
only to those with land tenure and credit access (LT vs. LT+CR), land tenure and technical
information access (LT vs. LT+ET), and land tenure with both services (LT vs. LT+CR+ET).

Figure 3: Proportion of households with access to various institutional services
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Note: This figure plots household-level access to land rights, credit, and extension services — individually and in
combination — between 2015 and 2021.

Figure 3 summarises household-level access to institutional services — land rights, credit,
and extension — both individually and in combination. As shown, approximately 27% of
households lack access to any of the three services, indicating substantial exclusion from
institutional support among the rural population in Tanzania. While access to credit and
extension services is relatively higher, at 30.1% and 9.2%, respectively, access to land rights
remains low, at 4.8%, reflecting the slow pace of land formalisation. Combinations involving
land rights are also less common: only 9.4% of households have both land rights and credit
access, and just 1.7% have land rights and extension access. In contrast, 13.5% of
households report access to credit and extension services without land tenure, suggesting
that land rights are the most binding constraint on achieving integrated rural service
delivery. Furthermore, only 4.1% of households have access to all three services,
underscoring the limited institutional coordination in rural development interventions.
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4.2 Empirical strategy

To estimate the heterogeneous effects of secure land tenure, access to rural credit, and
agricultural extension services on poverty outcomes we employ an MESR model (Dubin and
McFadden, 1984). This approach is particularly appropriate in our context, where
households self-select into distinct, mutually exclusive combinations of institutional access
based on both observable and unobservable characteristics. For instance, in Tanzania’s
evolving land governance system, where public land titling remains limited, relatively affluent
or informed households may proactively obtain formal land titles through private surveyors
and real estate intermediaries — options that are generally inaccessible to poorer
households. Similarly, access to agricultural extension services may also be unequally
distributed, with wealthier or more connected households leveraging private agents or digital
extension platforms, while others rely solely on scarce public services.

On the other hand, credit access may also be influenced by both household wealth and
unobserved traits, such as risk aversion, trust in financial institutions, or credit history. Such
non-random selection into treatment regimes introduces endogeneity, which would bias
estimates from conventional regression models. Using MESR corrects for this by jointly
estimating the regime selection equation (using a multinomial logit model) and regime-
specific outcome equations, each incorporating correction terms derived from the estimated
selection probabilities (De Janvry et al., 2010). This strategy allows the model to control for
both observed and unobserved heterogeneity, thereby yielding consistent estimates of the
causal effects of different institutional combinations.

Let households choose among J mutually exclusive regimes, indexed by j = 0,1, ..., /,
representing different combinations of institutional access-treatment variables (e.g. land
rights only, land rights with credit, etc.). The selection into regime j is modelled using a
multinomial logit model, and the conditional Ricardian specification of the outcome for each
possible regime j is thus given by Equation 1:

. exp(Z;1y;)
Py = Pr(D; = j|Z;) = ————— (1

ijt (D; = j1Zy) Zl](=0 exp(Zie ) )
where D; is the observed regime for household i, Z; is a vector of instruments and
exogenous covariates influencing regime choice, and y; are regime-specific parameters. For
identification, y, is normalised to zero. Conditional on being in regime j, the outcome

equation (e.g. log per capita consumption or poverty status) is specified as:

Yiie = Xit'Bj + €ije. (2)

where Y;; is the observed outcome for household i in regime j, X; includes household and
farm-level covariates, and f; is the vector of regime-specific coefficients. The error term ¢;;
captures unobserved factors influencing the outcome that are assumed to be distributed
with E(e;;|X,z) = 0 and Var(e;;|X, z) = of. To account for potential selection bias arising

from unobservables that influence both institutional access and poverty outcomes, we
include in Egn. 2 a correction term in each outcome equation following the Dubin and
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McFadden (1984) correction approach, as extended by Lokshin and Sajaia (2004) and De
Janvry et al. (2010) and Mundlak (1978), which controls for time-averaged household and
plot characteristics, denoted as (X;;):

Yije = Xi'B; + ;05 + p1 Xije + wije, (3)

where éij is the estimated selection correction term for regime j, and 4; captures the
correlation between the selection and outcome equations. The presence of significant 4;
indicates endogenous regime selection. The inverse Mills ratios (correction terms) él-j are
computed from the multinomial logit in step 1 using the predicted probabilities as follows:

J [ﬁmiln(ﬁmi)

Gijt = Lim=1 1-P,; + ln(Plt]:I

We also incorporate a set of observable household characteristics in both the selection and
outcome equations. This includes the shock variable (a count measure of self-reported
shocks the household faced in the last 12 months) to account for the impacts of shocks on
income and wealth creation. Household resource endowment variables, such as non-farm
income participation and animal ownership (measured in tropical livestock units (TLUs)) are
also included. To control for other household-specific characteristics, social-demographic
variables like child dependency ratio, household size, head's years of schooling, and head'’s
gender and age are included (see Table 1 for summary statistics).

4.2.1 Identification strategy

Following Bourguignon et al. (2007), identification in the MESR framework is primarily
achieved through functional form non-linearity inherent in the selection equations, which
may render exclusion restrictions unnecessary. However, when valid instruments are
available, their inclusion can improve the robustness of identification. Accordingly, we
specify a vector of instruments Z, which enters the regime selection equations (first stage)
but is excluded from the outcome equations (second stage). This exclusion restriction
facilitates the causal identification of the structural parameters in Equation 3 by addressing
potential endogeneity arising from self-selection within regimes.

We employ the presence of a VLC - a binary indicator that is equal to 1 if a village
possesses a legally recognised certificate of village land ownership, and 0 otherwise — as an
instrumental variable (1V) for secure land rights at the household level. The relevance of the
instrument is grounded in Tanzania's institutional framework, specifically the Village Land
Titling Programme, initiated in the early 2000s under the Village Land Act No. 5 of 1999 and
supported by subsequent programmes, including MKURABITA and the Land Tenure Support
Programme in 2016. The core objective of the programme is to demarcate village
boundaries, formalise village land tenure through the issuance of VLCs, and establish the
legal preconditions for granting CCROs to individuals. The instrument satisfies the relevance
condition, as the issuance of VLCs is a legal prerequisite for the surveying and titling of
individual land parcels within a village. According to the 1999 Act and operational guidelines,
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no household may be granted a CCRO unless its village has first obtained a VLC. As such, a
VLC is strongly predictive of individual land title possession in rural areas. Regarding the
exclusion restriction, the validity of the instrument hinges on the assumption that VLC status
affects household welfare outcomes — such as poverty — only through its impact on land
tenure security and not via other unobserved channels. This is plausible in Tanzania, given
that VLC issuance is primarily driven by external programmatic roll-out and administrative
criteria, rather than endogenous village-level economic conditions, and hence serves as a
plausibly exogenous source of variation in secure land rights.

To address the potential endogeneity of credit, land rights, and extension services, we
employ a multifaceted instrumental variables strategy that combines infrastructural
availability with community-level spatial instruments. For credit access, we use the presence
of at least one formal or semi-formal financial institution within the community as a proxy
for local supply-side conditions shaping household access. For extension services, we
construct a leave-one-out community-level spatial instrument, defined as the share of other
households (excluding the observation in question) within the community that report access
to extension. This approach follows the contextual instruments logic in Maggio et al. (2021)
and Arslan et al. (2017), capturing local diffusion and spillover of extension without
mechanically correlating with household-level unobservables. Similarly, we build parallel
leave-one-out instruments for land rights and credit access to complement the primary
instruments.

These instruments are jointly expected to influence the likelihood of institutional access by
shaping local availability, diffusion, and peer effects, while being plausibly exogenous to
unobserved household-level factors that directly determine poverty, multidimensional
deprivation, or asset accumulation, conditional on controls. To assess the validity of our
chosen instruments, we implement a falsification strategy following the approach of Di
Falco et al. (2011). Specifically, we regress the outcome variables — poverty incidence at the
USS 2.15 and USS 1.35 thresholds, the MPI, and the normalised asset index — directly on the
instruments, excluding the endogenous regressors (credit, land rights, and extension
access). If the instruments were invalid, they would display a statistically significant direct
association with these outcomes. Across specifications, however, the coefficients on the
instruments are statistically insignificant, indicating no evidence of direct effects on welfare
outcomes once institutional service uptake is excluded, supporting the exclusion restriction
(see the Appendix Table B1).

4.2.2 Model and treatment effects estimation

The MESR model proceeds in two stages. In the first stage, we estimate a multinomial logit
model of institutional regime choice as a function of instruments and household
characteristics. This yields predicted probabilities for each regime. In the second stage,
outcome equations for each regime are estimated using correlated random effects (CRE)
specifications that include regime-specific selection correction terms derived from the first
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stage. Standard errors are bootstrapped to ensure correct inference given the two-stage
nature of estimation. This MESR approach allows us not only to estimate regime-specific
outcome equations, but also to simulate counterfactual scenarios, thereby identifying how
different combinations of institutional access would affect household outcomes. We
compute three key treatment parameters: the average treatment effect (ATE), the average
treatment effect on the treated (ATT), and the average treatment effect on the untreated
(ATU).

Let j and k denote two institutional regimes, and let E[Y;(j) | D; = k] denote the expected
outcome (e.g. household consumption or poverty status) for a household currently in regime
k, had it instead experienced regime j. Then, the treatment effects are defined as follows:

ATE:
ATEj = E[%(D] = E[%, ()]
ATT:
ATT; = E[%,() | D; = j1 = E[¥i(k) 1 D; = j]
ATU:

ATU, = E[Y;(j) | D; = k] = E[Y;(k) | D; = k]

ATE measures the mean difference in outcomes between regime j and regime k across the
entire population, providing an estimate of the overall effect of switching from one
institutional regime to another. ATT captures the gain or loss for households that actually
received treatment j, had they instead received regime k, thereby reflecting the effect of the
observed treatment relative to a counterfactual. In contrast, ATU quantifies the hypothetical
gain or loss for households currently in regime k, had they been treated under regime j.

4.2.3 Robustness analysis: double robust estimators

To assess the robustness of the main results obtained from the MESR, we implement
augmented inverse probability weighting (AIPW) and targeted maximum likelihood
estimation (TMLE). While the MESR framework relies on the correct specification of both the
selection equation and the regime-specific outcome equations, as well as distributional
assumptions governing their joint dependence, AIPW and TMLE are doubly robust
estimators that require correct specification of only one of the two nuisance components -
the treatment assignment model or the outcome regression — to achieve consistency
(Scharfstein et al., 1999; Bang and Robins, 2005). As such, they provide a useful robustness
check against potential misspecification inherent in the MESR framework. Importantly, these
approaches rely on a different identification strategy based on selection on observables,
whereas MESR accommodates selection on unobservables through its joint error structure.

Let 4 € {0,1, ...,7} denote the multivalued treatment capturing institutional access
categories, Y the outcome of interest, and X a vector of observed covariates. Define the
generalised propensity score as g,(X) = Pr(A = a | X) and the outcome regression as
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my(X) = E[Y | A = a, X]. The parameter of interest is the pairwise average treatment effect
between treatment level a and the reference category r, given by:

Var = [E[y(a) — y(r)]

For AIPW, we estimate g, (X) using multinomial logit and m,(X) using parametric outcome
models. The estimator combines inverse probability weighting and regression adjustment
as follows:

A; = a)(¥; —ma (X)) B 1(4; = (Y — my (X))
ga(Xi) gr(Xi)

) 1v 1(
arw = E; [(ma(Xi) —m,(X;)) +

This formulation yields consistent estimates provided that either the propensity score or the
outcome model is correctly specified, thereby reducing reliance on joint model correctness
required by MESR.

For TMLE, we implement pairwise binary comparisons between each treatment category a
and the reference group r. Initial estimates of the nuisance functions g,(X) and m,(X) are
obtained using Super Learner, an ensemble machine learning approach that flexibly
combines multiple algorithms to minimise prediction error (van der Laan et al., 2007). These
estimates are then updated through a targeting step that reduces residual bias and
improves efficiency. The updated outcome regression satisfies:

1(4 = a)

9a(X)
where € is estimated via maximum likelihood. The TMLE estimator of the ATE is then given
by:

s (X) = g (X) + € -

n
P = = [ (X0 — W3]

i=1

S|k

By integrating flexible, data-adaptive estimation of nuisance parameters with a bias-
correcting update, TMLE relaxes functional form assumptions and improves efficiency (van
der Laan and Rubin, 2006; Van der Laan et al., 2011). More broadly, both AIPW and TMLE
reduce sensitivity to model misspecification relative to MESR, with TMLE further enhancing
robustness in the presence of nonlinearities and complex interactions. Consequently, the
consistency of the results across these methods strengthens confidence that functional
form assumptions, distributional restrictions, or the specific identification strategy employed
do not drive the findings.
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5 Results

5.1 Impact of institutional services on extreme poverty

Figure 4 reports ATTs from the multinomial switching regression model, examining the
impacts of secure land rights, agricultural extension services, and credit access, and
combinations of the three, on poverty reduction at both the international poverty line of USS
2.15/day and the national poverty line of US$1.35/day. The base group consists of
households without access to any institutional services.

The findings underscore significant heterogeneity across institutional regimes. Land rights
alone, while positive, do not exert a statistically significant effect at either poverty line,
suggesting that tenure security in isolation does not translate into meaningful poverty
reduction. Similarly, extension services by themselves exhibit only marginal effects, with a
modest poverty reduction of about 0.08 points, significant only at the USS 2.15/day line. In
contrast, credit access stands out as the most powerful single-service intervention, reducing
the likelihood of poverty by approximately 0.17 percentage points at the USS 2.15/day
threshold and 0.09 percentage points at the USS1.35/day line.

Figure 4: Effects of institutional services on headcount poverty
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Notes: The figure reports ATTs of institutions. The outcome is household poverty, measured by international
poverty lines: national poverty line US$ 1.35/day (left panel) and US$ 2.15/day (right panel). The reference group
consists of households without access to any institutional service (i.e. no secure land rights, no credit, and no
extension services). Institutional regimes are defined as follows: C = access to credit only; E = access to
extension services only; L = secure land rights only; C+E = credit and extension; C+L = credit and land rights; E+L
= extension and land rights; C+E+L = access to all three services. Error bars represent 95% confidence intervals.
Significance levels: * p<0.1, ** p<0.05, *** p<0.01.
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Beyond their individual effects, credit substantially magnifies the impact of extension
services. When accessed jointly, poverty declines by 0.21 percentage points at the US$
2.15/day line and by 0.14 points at the USS 1.35/day line, reflecting complementarities
between financial liquidity and technical knowledge. The strongest synergies, however, are
observed when land rights are paired with credit. This combination reduces poverty by about
0.25 percentage points at the US $2.15/day international line and 0.13 percentage points at
the USS 1.35/day national line, highlighting the enabling role of tenure security in leveraging
financial services for investment. The pairing of land rights and extension also contributes
to poverty reduction, though to a lesser extent, with effects of 0.07 percentage points and
0.11 percentage points at the USS 1.35/day and USS 2.15/day lines, respectively.

The most pronounced reductions are achieved when households simultaneously access all
three institutional supports— land rights, credit, and extension services. In this scenario,
poverty falls by 0.28 percentage points at the USS 2.15/day international line and 0.16
percentage points at the USS 1.35/day national line. Taken together, the results demonstrate
that institutional complementarities are crucial: while land rights and extension services
have limited standalone effects, their combination with credit generates the strongest
welfare gains. Moreover, the comparative results between international and national poverty
lines indicate that the impacts are more substantial at higher poverty thresholds, suggesting
that institutional bundles are particularly effective in lifting households closer to, or just
above, subsistence levels.

Figure 5: ATT estimates for multidimensional poverty across institutional regimes.
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Notes: The figure reports ATTs for multidimensional poverty and the normalised asset index. The reference
group consists of households without access to any institutional service. Institutional regimes are defined as: C
= access to credit only; E = access to extension services only; L = secure land rights only; C+E = credit and
extension; C+L = credit and land rights; E+L = extension and land rights; C+E+L = access to all three services.
Error bars represent 95\% confidence intervals. Significance levels: * p<0.1, ** p<0.05, *** p<0.01.
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These findings are broadly consistent when we consider multidimensional poverty as an
outcome (Figure 5, panel A). Credit continues to deliver the strongest single-service effect,
and complementarities between credit, land rights, and extension remain central to poverty
reduction. The main notable departure concerns a combination of land rights and extension
service, which in this case displays a statistically insignificant reduction in poverty, unlike at
the USS 2.15/day and USS$ 1.35/day thresholds, where their effect is significant. The
combination of credit and extension service (0.26 points) shows a relatively slightly larger
effect on MPI than credit and land (0.25 points), but less than a combination of all three
services altogether (0.28 points).

Similarly, Figure 5 panel B indicate that secure land rights increase asset accumulation by
about 0.02 percentage points, indicating that while tenure security matters, its benefits for
wealth creation are modest without supporting interventions. However, when combined with
other complementary services, the resulting effect is stronger. The combination of credit
and land rights produces the largest two-service combined effect (0.15 points), highlighting
that secure tenure enhances households’ ability to leverage land as collateral and invest
productively using credit. By comparison, extension and land rights combined yield only a
modest 0.02-point gain, reflecting limited complementarity without financing. The complete
package of land rights, credit, and extension yields only a slightly higher overall effect (0.16
points) compared to C+L, confirming that the strongest asset-enhancing outcomes arise
when security, capital, and knowledge are jointly available, but also confirming the relatively
small contribution of extension services in addition to credit. This pattern underscores the
complementarities between these elements, whereby land provides collateral security, credit
enables productive investment, and extension facilitates knowledge transfer.

Looking at other institutional services, credit access alone generates the strongest single-
service effect, with households approximately 0.08 points wealthier compared to those
without any services. By contrast, extension services on their own have only a minimal,
though statistically significant, effect (~0.01), indicating limited impact when delivered in
isolation. However, when accessed jointly, credit and extension produce a wealth gain of
about 0.09 points, reflecting important complementarities. In this case, credit appears to
enable farmers to act on extension advice, particularly by facilitating investments in
improved inputs and technologies.

Table 2 presents treatment effect estimates comparing households with secure land rights
only to those that additionally access credit, extension services, or both. This comparison
highlights the marginal value of layering other institutional services onto tenure security,
offering insights into how different institutional bundles affect poverty outcomes. By using
land rights as the baseline regime, the results isolate the incremental contributions of credit
and extension - individually and jointly — relative to tenure security alone, thus clarifying
whether secure land tenure must operate in tandem with complementary services to
generate meaningful welfare improvements. The results show that households with land
rights and credit enjoy the strongest two-service effect: their likelihood of being poor falls by
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33.3 percentage points at the USS 2.15/day poverty line, 14.6 percentage points at the USS
1.35/day line, and 17.7 percentage points in terms of multidimensional poverty (MPI). In
addition, their normalised asset holdings rise substantially, by 0.105 units, reflecting the
importance of credit in unlocking the collateral value of secure tenure and facilitating
productive investment.

Table2: ATET estimates: comparisons relative to land rights only

Poverty (USS  Poverty (USS MPI Norma}lised
2.15/day) 1.35/day) asset index
g;f;“ +extensionvsland g g g -0.186%% 0.217%% -0.065%%*
(0.010) (0.008) (0.016) (0.004)
Credit + land vs land only {0, BT -0.146*** W7 7% ONIOSEES
(0.012) (0.010) (0.021) (0.007)
Extension + land vs land only -0.175*** -0.164*** -0.032 0.007
(0.034) (0.030) (0.039) (0.005)
All three vs land only -0F3775* -0.197*** -0.240%** 0.117***
(0.019) (0.015) (0.028) (0.011)

Notes: Bootstrap standard errors (500 replications) are reported in parentheses. Significance levels: *** p<0.01,
** p<0.05, * p<0.10. Reported coefficients are ATET estimates relative to the Land Rights Only regime (Regime 1).

By contrast, the additional effect of adding extension services on top of land rights is only
moderate: poverty falls by 11.5 percentage points at USS 2.15/day and 16.4 percentage
points at USS 1.35/day, while the MPI effect is insignificant and asset accumulation is
negligible. This suggests that while extension advice may help households improve
practices, its transformative impact remains constrained in the absence of financing. The
strongest effects across all outcomes are observed when both extension and credit
complement secure land rights simultaneously. In this full institutional bundle, poverty
declines sharply — by 37.7 percentage points at the USS 2.15/day line, 19.7 percentage
points at the USS 1.35/day line, and 24.0 percentage points in the MPI — while asset
accumulation increases by 0.117 units. These findings confirm that while extension
combined with tenure security can modestly reduce poverty, credit is the critical lever for
amplifying impacts. They also highlight the complementarities of the full package.

5.2 Robustness

Figure 6 reports AIPW and TMLE estimates for all three poverty outcomes (international
poverty line of USS 2.15/day, national poverty line of $1.35/day, and multidimensional
poverty), comparing each institutional bundle against the baseline of no access. Land rights
alone (L vs None) do not generate statistically significant reductions in monetary poverty
and exhibit weak, inconsistent impacts on multidimensional poverty. Specifically, the AIPW
estimates indicate no significant impact on the USS 2.15/day poverty line (-0.45 percentage
points) or the USS 1.35/day line (-2.7 percentage points). However, AIPW suggests a
statistically significant increase in multidimensional poverty of approximately 7.5
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percentage points among households with land rights only relative to those with no access.
The TMLE estimates corroborate the absence of any statistically significant effect of land
rights alone on monetary poverty. For multidimensional poverty, TMLE also indicates a
positive association (approximately 4.9 percentage points), but this effect is not statistically
significant.

Figure 6: Effects of institutional services on poverty (TMLE and AIPW ATT estimates)
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Notes: This figure presents the doubly robust ATT estimates for poverty obtained using AIPW and TMLE. The
TMLE estimates were generated using the Super Learner machine learning algorithm. Institutional regimes are
defined as follows: C = access to credit only; E = access to extension services only; L = secure land rights only;
C+E = access to both credit and extension services; C+L = access to both credit and secure land rights; E+L =
access to both extension services and secure land rights; and C+E+L = access to all three services. Access to
none of the institutional services (no land rights, no credit, no extension) serves as a reference group.

By contrast, land rights combined with credit (C+L vs. None) generate large and highly
statistically significant reductions in poverty across all outcomes. Under AIPW, this bundle
reduces poverty by approximately -36.7 percentage points at the USS 2.15/day line, -21.5
percentage points at the USS 1.35/day line, and -39.5 percentage points for
multidimensional poverty. The TMLE estimates are nearly identical in magnitude (-36.9,
-21.5, and -39.4 percentage points, respectively). AIPW triple bundle estimates indicate
reductions of about -36.7 percentage points at the USS 2.15/day line, -23.9 percentage
points at the USS 1.35/day line, and -36.8 percentage points for multidimensional poverty.
TMLE yields closely comparable estimates (-36.2, -23.8, and -37.1 percentage points,
respectively), again with strong statistical significance. Importantly, the triple bundle does
not substantially outperform the land—credit combination. While there is a modest additional
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reduction at the lower poverty line (USS 1.35/day), the overall gains remain very similar
across specifications.

Figure 7 isolates the marginal contribution of additional services for households that already
possess secure tenure by redefining the reference category as land rights, thereby providing
a direct robustness check for the MESR results reported in Table 2. The results clearly show
that adding credit to land rights generates large and statistically significant additional
reductions in poverty across all outcomes. In contrast, augmenting land rights with
extension services alone yields comparatively smaller gains, with effects on
multidimensional poverty remaining statistically insignificant. The full bundle — combining
land rights, credit, and extension — produces the largest marginal effects; however, these
gains are only modestly larger than those achieved by adding credit alone. This pattern
closely aligns with the findings in Figure 6, reinforcing the central role of credit as the
primary complement to secure land tenure.

Figure 7: Complementarity effects of institutional services relative to land rights only (TMLE and
AIPW ATT estimates)

AIPW TMLE
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Notes: This figure presents the doubly robust ATT estimates obtained using AIPW and TMLE for the robustness
test. The TMLE estimates were generated using the Super Learner machine learning algorithm. Institutional
regimes are defined as follows: C = access to credit only; E = access to extension services only; L = secure land
rights only; C+E = access to both credit and extension services; C+L = access to both credit and secure land
rights; E+L = access to both extension services and secure land rights; and C+E+L = access to all three services.
All estimates are compared to access to land rights only, as a reference group.

These results are broadly consistent with the MESR findings, confirming that land rights in
isolation do not exert a statistically significant effect on monetary poverty. While AIPW
suggests a significant increase in multidimensional poverty, the absence of significance
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under TMLE indicates sensitivity in this outcome and warrants cautious interpretation. In
contrast, the effects of combining land rights with credit are both statistically robust and
substantively large across all specifications, providing strong evidence that credit is the key
complementary input that unlocks the poverty-reducing potential of secure land tenure. This
pattern closely mirrors the MESR results, which also highlight the importance of institutional
complementarities and identify bundled access — particularly combinations involving credit
— as the primary driver of welfare gains. Although the MESR estimates are smaller in
magnitude due to differences in estimands and modelling structure, the qualitative
conclusions remain consistent: land rights alone are insufficient, but when combined with
credit, they generate substantial and robust poverty reductions, with only modest additional
gains from extension services.

5.3 Pathways analysis

To deepen understanding of the underlying mechanisms behind the findings, in this section,
we examine the role of investments in land and agricultural technology adoption as potential
pathways. Specifically, we focus on modern farming practices by counting the number of
practices adopted by households, fertiliser use (as measured by the quantity of fertiliser per
hectare applied), and land-specific investments (such as soil conservation and fallowing).
The literature hypothesises that these are the primary channels through which tenure
security influences welfare outcomes (Besley, 1995; Goldstein and Udry, 2008). The results
presented in Figure 9 report ATT estimates from the MESR, benchmarked against
households without any institutional service.

Figure 8 Panel A shows that access to institutional services significantly increases
households’ adoption of modern farming practices, though with heterogeneous magnitudes
across regimes. Households with access to credit (C) or extension (E) individually adopt
approximately 0.3-0.4 additional practices relative to the base group. Land rights (L) alone
yield a smaller, yet positive effect of about 0.2 units. Stronger effects emerge when services
are combined: households with credit and land rights (C+L) adopt about 0.5 additional
practices, while those with extension and land rights (E+L) adopt about 0.7. The most
pronounced effect is observed under the full bundle of land rights, credit, and extension
(C+E+L), which raises adoption by about 1.4 practices relative to households without access
to any services.

Panel B shows that accessing extension services or credit jointly with land rights raises
land-specific investments by a range of about 0.32 — 0.37 additional practices. This modest
increase suggests that technical knowledge and liquidity together begin to unlock the
potential of tenure security by enabling households to adopt conservation or productivity-
enhancing measures. More strikingly, when all three services - land rights, credit, and
extension — are accessed simultaneously, adoption rises by about 0.77 additional practices.
These findings are consistent with those in column (1) for broader farming practices

© Data & Evidence to End Extreme Poverty 25



INSTITUTIONAL CHALLENGES TO POVERTY ALLEVIATION

adoption, confirming that complementarities across institutions are necessary for sustained
improvements in both general and land-specific agricultural investments.

Figure 8: ATT estimates for agricultural practice outcomes across institutional regimes.
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Notes: The figure reports ATTs for the adoption of various modern agricultural practices. The reference group
consists of households without access to any institutional service (i.e. no secure land rights, no credit, and no
extension services). Institutional regimes are defined as follows: C = access to credit only; E = access to
extension services only; L = secure land rights only; C+E = credit and extension; C+L = credit and land rights; E+L
= extension and land rights; C+E+L = access to all three services. Error bars represent 95\% confidence intervals.
Significance levels: * p<0.1, ** p<0.05, *** p<0.01.

Further insights into the linkage between secure land rights and investment in land can be
obtained by examining the rate of agricultural intensification, measured by the application of
inorganic and organic fertiliser per hectare of cultivated land (Panel C and D of Error!
Reference source not found.). Consistent with earlier results, secure land rights alone exert
only a limited effect on fertiliser use, underscoring that tenure security by itself does not
alleviate the liquidity and input cost constraints that often shape decisions on agricultural
intensification. By contrast, credit emerges as the most influential standalone service.
Households with access to credit increase their use of inorganic fertiliser by approximately
35 percentage points relative to those without institutional support. For organic fertiliser,
credit remains highly relevant, producing an 18 percentage points increase. This suggests
that financing is critical not only for market-purchased inorganic inputs but also for organic
inputs, which often require upfront expenditures for labour, tools, or complementary
practices, given their labour-intensive nature.

When institutional services are combined, complementarities become evident. For inorganic
fertiliser, households with both credit and land rights achieve a modest 30% increase in use,
while land rights combined with extension services yield a more pronounced effect of about
a 43% increase in use. The most transformative impact arises when all three services are
jointly accessed: fertiliser use nearly doubles, increasing by close to 90%. This finding
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highlights the compounded benefits of tenure security, financial liquidity, and technical
knowledge, which together create a robust enabling environment for agricultural
intensification. A broadly similar pattern is observed for organic fertiliser, where the sharpest
increases occur when land rights, extension, and credit are simultaneously accessed. The
full bundle substantially raises fertiliser adoption, confirming that complementarities are
essential for unlocking the potential of organic fertilisers. The wide confidence intervals
associated with these estimates suggest heterogeneity in impacts, likely driven by local
factors such as soil fertility, livestock ownership (which supplies manure), and household
labour availability.
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6 Conclusion

This paper has examined whether secure land tenure alone is sufficient to generate
meaningful poverty reduction, and how its effectiveness evolves when combined with
access to credit and agricultural extension services. By combining high-quality microdata
from the nationally representative Tanzania LSMS-ISA with rigorous econometric methods
based on an MESR model, we address the issue of non-random selection into different
combinations of institutional services and achieve credible causal inference. The panel
structure of the data, which includes detailed information on household welfare, agricultural
practices, and access to services, enables the analysis to capture both the direct and
complementary effects of land rights, credit, and extension.

Across four measures of poverty — extreme and moderate income poverty, multidimensional
poverty, and asset accumulation — the results consistently show that secure land rights on
their own have only limited to modest effects on welfare. While pathway analysis confirms
that tenure security improves households’ willingness to invest in land and reduces
vulnerability, its poverty-reducing effects are relatively limited when assessed in isolation.
This finding suggests that tenure security, though necessary, is not sufficient for enabling
substantial welfare gains.

By contrast, the analysis reveals strong complementarities when land rights are combined
with other services. Access to credit alongside secure land rights produces robust
improvements across all measures: significant reductions in income poverty, lower
multidimensional deprivation, and marked asset accumulation. Extension services, when
paired with land rights, also contribute positively — particularly in encouraging land-specific
investments — but their effects on income poverty and asset accumulation remain weaker
without complementary financing. The most pronounced impacts emerge when all three
services — land rights, credit, and extension — are accessed simultaneously. This ‘full
institutional bundle’ generates the largest welfare improvements, combining the security of
tenure, the liquidity to invest, and the knowledge to use resources effectively. These results
are consistent with the literature showing that no single binding constraint explains Africa’s
low agricultural productivity (Bridle et al., 2019; de Janvry and Sadoulet, 2020; Suri and Udry,
2022; Barrett et al., 2022b), implying that tenure reforms in isolation rarely achieve their full
potential without supportive complementary services.

Following Besley’s (1995) conceptualisation of a land rights and welfare linkage, we also
conducted a formal test of the land and agricultural investment impact of secure land rights.
We find that the mechanisms behind these results are consistent with Besley (1995) and
subsequent literature (Goldstein et al., 2018; Ali et al., 2014a; Goldstein and Udry, 2008
indicating that tenure security encourages long-term land stewardship, and credit eases
liquidity constraints that limit input purchase and technology adoption. Importantly, the
evidence demonstrates that these channels interact, rather than operating independently.
Without secure tenure, credit and extension face diminished returns due to insecurity in land
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use; without credit, the knowledge provided by extension cannot be acted upon; and without
extension, both tenure and credit may lead to inefficient or unsustainable practices.
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Appendix: Falsification tests for instrument
validity

Note that our approach here is based on Di Falco et al. (2011).

Poverty (USS  Poverty (USS

MPI Asset index

2.15/day) 1.35/day)

Financial institution in the
community

Leave-one-out: credit access  -0.014 (0.025) -0.010(0.020) 0.006 (0.015) -0.004 (0.009)

0.012 (0.021)  0.007 (0.018)  -0.009 (0.012) 0.003 (0.008)

';Ei‘;’::"e'“t extension 0.019 (0.022)  0.013(0.019) -0.011(0.014)  0.002 (0.008)
Leave-one-out: land rights -0.017(0.023) -0.012(0.020) 0.008 (0.013) -0.001 (0.007)
VLCs 0.008 (0.020)  0.005(0.017)  -0.007 (0.011) ~ 0.002 (0.007)
Observations 3,450 3,450 3,450 3,450

Notes: Each coefficient is from a separate regression of the outcome on the instrument, excluding the
endogenous regressor. Robust standard errors in parentheses. None of the instruments are statistically
significant at conventional levels, supporting the exclusion restriction.
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