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Abstract  
The role of access to finance for economic development has received extensive attention recently, 
which has brought the issue to the top of the policy agenda. The growing attention has resulted in 
several public policy initiatives to encourage access to financial services, especially in low-income 
countries where credit constraints are severe. The guarantee instrument has the potential of 
mobilizing finance, lowering borrowing costs and addressing market failures, why PASS with 
support from Sida has issued a guarantee that targets smallholder farmers in the agricultural sector 
in Tanzania. The linkages between access to finance, productivity and welfare are supported by 
abundant evidence in the previous literature, but few studies have examined the productivity and 
welfare effects of increased access to finance in the context of the guarantee instrument. This study 
aims to fill the research gap and evaluate the effects of the PASS guarantee by analysing the 
productivity and welfare effects of increased access to finance for paddy farmers in the Morogoro 
region in Tanzania. The study is based on 86 structured interviews and the data is analysed by 
frequency statistics and cross-sectional regressions estimated with OLS. 
 
The results show that farmers provided with a formal bank loan have higher productivity than 
non-borrowers and that those who use the business plan in their operations are more productive. 
This highlights the importance of running the business according to the suggestions in the business 
plan. Furthermore, financial access has a positive and significant effect on household welfare, 
meaning that households provided with a loan attain a higher welfare level. The results confirm 
that the guarantee has positive effects on both productivity and welfare, why it can be considered 
as an effective tool for poverty reduction.  
 
Given the results of the study, we suggest that effort to promote financial access should be 
encouraged by both local governments, international development agencies and NGOs. 
Furthermore, PASS is recommended to encourage the farmers to use the business plan and 
provide necessary opportunities to facilitate the use. As the most common reason for not using 
the business plan is the language barrier, we recommend PASS to offer translation services to 
increase the productivity of the farmers as well as the probability of repayment. In addition, the 
results indicate low financial literacy among the farmers, why emphasis to reinforce the 
understanding of the loan conditions should be prioritised. Finally, the results show that formal 
education has a significant effect on household welfare, but when considering productivity, formal 
education is not significant on any level. However, knowledge can be assumed to affect 
productivity positively, why strategies to increase both formal and informal education, such as 
business training, should be considered. 
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1. Introduction 
The role of access to finance in economic development has attracted extensive attention in recent 
years from both academia and policy-makers due to its potential in boosting economic 
development and social welfare (CAF, 2011; IADB, 2005; World Bank, 2008). An efficient and 
well-functioning financial system is argued to be crucial in channelling funds to the most 
productive uses and the most promising clients by allocating risks to those who best can bear them, 
which boosts economic growth, improves income distribution and thus reduces poverty. Limited 
access means that the benefits of financial development will be disproportionally distributed, why 
better access to financial services has the potential of spreading equality of opportunities and 
tapping the full potential in the economy (World Bank, 2008). The importance of access to finance 
for economic development is highlighted in the United Nations Sustainable Development Goal 
(SDG) 8, which points out access to financial services as a mean to promote entrepreneurship and 
innovation as well as formalization and growth of micro, small, and medium-sized enterprises 
(MSMEs) to attain a sustainable and inclusive economic growth (United Nations, n.d.). 
  
Improving financial access and building inclusive financial systems are goals relevant to economies 
at all levels of development (World Bank, 2008), but the problem is particularly prevalent in 
developing economies. In 2017, the share of adults with any type of credit averaged 64 percent for 
high-income economies and 44 percent for developing economies. The sources of credit differ 
significantly between countries; formal credit is the most common source of borrowing in high-
income economies with almost 90 percent of the credits distributed from a financial institution in 
contrast to developing economies where informal borrowing from friends and family dominates 
(Demirgüç-Kunt, Klapper, Singer, Ansar & Hess, 2018). In low-income countries, only 7.9 percent 
received a loan from a financial institution compared to the 45.6 percent of the population that 
borrowed money in 2017. The situation is similar in the rest of Sub-Saharan Africa, where the 
countries are highly dependent on the informal credit system since only 8.4 percent of the 
population received credits from financial institutions. The formal borrowing is even lower in 
Tanzania with a rate of 5.3 percent, which is one of the lowest rates in Sub-Saharan Africa (World 
Bank, 2018a). 
 

 
 Figure 1: Borrowing rates. Source: World Bank (2018a). 
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The low rates of formal borrowing can be explained by market failures characterizing credit 
markets in developing countries (Atieno, 2001; Seck, 2014) due to information asymmetries, 
agency problems, poor contract enforcement mechanisms (Nissanke & Aryeetey, 1995) and 
market imperfections caused by monopoly power, large transaction costs, interest rate ceilings by 
government and moral hazard problems (Bell, Srintvasan & Udry, 1997; Carter, 1988). Stiglitz and 
Weiss (1981) suggest that credit market failures occur through adverse selection and moral hazard, 
which in turn result in screening and sorting of potential borrowers. Information problem leads to 
credit rationing because banks are concerned about both the interest rate and the riskiness of the 
loan. In addition, the interest rate may itself affect the lending through either the adverse selection 
effect by attracting high-risk borrowers or through the moral hazard effect by adversely affecting 
the borrowers’ incentives. The result may be a market equilibrium where demand does not equal 
supply, with the consequence of less lending than socially optimal (Stiglitz & Weiss, 1981). The 
asymmetric information and imperfect control and monitoring of debt and credit contracts, result 
in higher operational costs which is translated into unfavourable borrowing conditions. As a result, 
potentially good clients are excluded from the credit market and the services are supplied in relation 
to available collateral instead of the financial profitability of the projects (CAF, 2011). 
  
The situation is particularly applicable in the agricultural sector, where firms face substantial credit 
constraints because of geography and the systemic risk characterizing agricultural production due 
to high seasonal variability and weather-related risks (World Bank, 2014). Wulandari, Meuwissen, 
Karmana and Oude Lansink (2017) suggest that observed farmers in general have little knowledge 
of the requirements of the finance provider, which limits their chances further to obtain a loan. 
The constraints are confirmed by Musshoff and Weber (2012), whose findings show that 
agricultural clients have lower probability of receiving a loan. However, if granted a loan, its volume 
does not significantly differ from other non-agricultural related clients. In addition, by using cross-
sectional survey data from South Africa, Chisasa (2015) finds that smallholder farmers are 
financially characterised by low output, saving and value in fixed assets and that a majority have 
no credit history, which confirms the exclusion from the formal credit market. Thus, financial 
policies with the aim of developing the financial system and increasing the access to financial 
services, especially for smallholder farmers, are needed to create employment opportunities and 
alleviate poverty. 
  
The growing attention for the importance of financial access for economic development has 
resulted in several public policy initiatives in order to encourage access to financial services. One 
example is the guarantee instrument, which is a credit enhancement mechanism for debt 
instruments that aims to unlock capital by absorbing risks. The guarantee is based on a risk-sharing 
structure where the risk is shared between the issuer, e.g. a development agency or non-
governmental organization (NGO), and a financial institute. The issuer guarantees a predetermined 
amount of each underlying loan to create lending incentives to a group or a sector. Through 
compensation by a guarantee fee, the issuer provides financial compensation to the financial 
institute if borrowers default on distributed loans, making the loans less risky (Sida, 2018). The 
guarantee instrument has the potential of mobilizing finance, lower borrowing costs and 
addressing market failures (UNDP, 2016). According to the Financial Sector Deepening Trust 
(FSDT, n.d.), Tanzania have ten active guarantee schemes supported by e.g. the Danish 
International Development Agency (Danida), the United States Agency for International 
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Development (USAID) and the African Development Bank (AfDB). The guarantee capital was 
estimated to 122 million USD, where the government supported Export Credit Guarantee Scheme 
(ECGS) and the Danida supported Private Agricultural Sector Support (PASS) Trust accounted 
for almost half of the total guarantee amount (FSDT, n.d.). 
  
PASS is a non-profit making and non-governmental organisation with the goal of stimulating 
investments and promoting growth in the agricultural sector in Tanzania. It is seen as the most 
effective guarantee scheme in Tanzania in terms of bringing new clients into the credit system 
(FSDT, n.d.). PASS links private entrepreneurs within the agricultural sector to financial 
institutions and offers business development and financial services. The services include appraisal 
of loan applications, development of business plans and credit guarantees to collaborating banks 
to cover inadequate collateral (PASS, 2019a; 2019b). To qualify for a loan, the Central Bank of 
Tanzania requires a collateral covering 125 percent of the credit amount for commercial loans 
(Bank of Tanzania, 2014), of which PASS under the traditional guarantee is covering up to 60 
percent for male clients and 80 percent for female clients (Sida, 2017a). The technical assistance 
offered by PASS through the business development services is argued to add value and decrease 
the risks and costs for the financial institutions. By screening borrowers, PASS helps to sort out 
bad borrowers and make good clients more bankable, which reduces the default rates (FSDT, n.d.) 
  
To complement the existing cash-guarantee and expand the total guarantee volume and number 
of loans guaranteed, the Swedish International Development Cooperation Agency (Sida) issued a 
20 million USD guarantee to PASS in 2017. The intervention was motivated by its contribution to 
an inclusive economic development and the fulfilment of the results strategy for Sweden’s 
international development cooperation in Tanzania 2013-2019 (Sida, 2017a). The guarantee 
primary targets the goal regarding increased opportunities for women and young people to start 
and run productive businesses and the goal about developed markets in agricultural production. 
The ambition is that more poor people, primarily women, find employment and increase their 
incomes (Ministry for Foreign Affairs Sweden, 2013; Sida, 2017a). More explicitly, the cooperation 
is expected to lead to more jobs, increased productivity and higher income in the agricultural sector 
in Tanzania (Sida, 2017b). 
  
The guarantee instrument receives extensive attention and the use of the instrument is growing 
rapidly, not least because its potential to help fill the SDG funding gap and advancing the 2030 
Agenda (UNDP, 2018a). It is therefore critical to examine the effects of guarantees and whether 
it is an efficient and catalysing tool for poverty reduction, why this study aims to investigate if 
PASS’s guarantee operations contribute to socio-economic development in the agricultural sector 
in Tanzania through the following research questions: 
  
● Does access to formal finance contribute to productivity and welfare improvements? 
● How can the efficiency of the PASS guarantee be improved? 

  
 
 
 



 
 

 4 

The study applies a deductive methodology approach where a hypothesis is tested through 
Ordinary Least Square (OLS) regressions with cross-sectional data collected during a field trip in 
the Morogoro region in Tanzania. The data is based on a survey conducted through structured 
interviews with paddy farmers supported with a loan guaranteed by PASS between 2014 and 2019. 
The study relies on the main assumption that the potential effects of increased access to finance 
are not immediate. Given this assumption, the sample consists of a treatment group with clients 
provided with a first loan between 2014 and the first part of 2018 and a control group with clients 
provided with a first loan in the second part of 2018 or the beginning of 2019, meaning that a full 
crop cycle has not passed since the loan was provided. Hence, the study will observe the impact 
of loans guaranteed by PASS both prior and post the Sida guarantee. The Sida guarantee is a 
complement to an already existing guarantee, why we assume the effects to be similar for loans 
guaranteed before and after 2017. 
  
Based on the results, the study has reached three key findings. Firstly, access to formal finance has 
a robust, positive significant effect on agricultural productivity. Farmers provided with a formal 
bank loan are proven to have higher yield per acre than non-borrowers. Secondly, the use of 
business plans has a positive significant effect on agricultural productivity, indicating that farmers 
who uses their business plan are more productive. This finding highlights the importance of 
running the business according to the suggestions in the business plan. Finally, access to formal 
finance has a positive and significant effect on household welfare. Households provided with a 
loan attain a higher welfare level in terms of wealth, which is measured by asset ownership, type 
of sanitation facility, cooking fuel and access to electricity. 
  
The contribution of this study is twofold. The study contributes to fill the research gap of 
productivity and welfare effects of increased access to finance in the context of guarantees. The 
different linkages between access to finance, productivity and welfare is generously investigated 
and so is the concept of microfinance, but based on our knowledge, few studies have focused on 
the effects of increased access to finance through the guarantee instrument. We also contribute 
more specifically by evaluating the effects of the PASS guarantee as well as highlighting areas for 
improvements. 
 
This paper is divided into eight sections. The theoretical framework is presented in section two, 
followed by related literature in section three. Section four outlines the local context in Tanzania. 
Thereafter, the methodology is covered in section five, data and descriptive statistics in section six 
and the result and discussion in section seven. Finally, conclusion and policy implications are 
presented in section eight.  
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2. Theoretical framework 
The linkages between access to financial services and growth are extensive. The theoretical 
literature shows that the mechanisms between investments in productivity enhancing assets, 
productivity growth and income may be found in the modern growth theory. The foundation of 
the relationship lies in the neoclassical model, first introduced by Solow (1956), which identifies 
human and physical capital accumulation and exogenous technological progress as two driving 
channels that determine productivity growth with diminishing return to capital. However, capital 
accumulation can only drive productivity growth in the short run, whereas any increase in 
productivity growth in the long run is explained by exogenous technological improvements 
(Solow, 1956). The neoclassical model is based on the following production function: 
   

Yit=AitF(Kit,Lit)  (1) 
 
where Y represents output, K is capital and L is labour. Increases in the productivity growth rate 
occurs through technological improvements, A, which is exogenously driven. Furthermore, the 
capital accumulation equation describes the relation between investments in tangible assets I and 
the capital stock, S: 

	
St= (1- δ)*St-1+It   (2) 

 
The growth rate of output depends on increases in the capital stock, S, where the capital stock 
equals gross capital investments minus depreciation, δ. However, as the model explains growth 
and increases in per capita income in the long run as exogenously given, Stiroh (2001) finds the 
model incomplete to fully explain long run growth. Although, the model is proven to sufficiently 
establish the factors that contribute to productivity and output growth. Building upon the work of 
Solow (1956), Romer (1990) suggests productivity to be driven by endogenous technological 
improvements, which in other words occurs through endogenous investments in human and 
physical capital, innovation and knowledge. The endogenous technological change arises from 
intentional investment decisions made by profit maximising agents, which determine economic 
growth by providing incentives for continuous capital accumulation. The combination of 
technological change and capital accumulation are found to account for much of the increases in 
productivity and growth. In other words, investments in capital and new technology contribute to 
economic growth (Romer, 1990). 
 
Adding to the theory regarding technological progress and capital accumulation as drivers of 
economic growth, King and Levine (1993a) identify financial development as strongly and robustly 
correlated with both present and future growth, per capita income and the aggregated productivity 
in an economy. The financial system’s primary function is to facilitate allocation of resources in an 
uncertain environment (Merton & Bodie, 1995), why development of the financial system has a 
positive first-order relationship with economic growth. This occurs through accumulation of 
capital and technological innovation. A higher level of development is positively associated with 
faster rates of growth, capital accumulation and economic efficiency improvements (Levine, 1997). 
The financial institutions influence, evaluate and fund entrepreneurs’ innovative activities, meaning 
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that the nexus between finance and innovation plays a central role in driving economic growth 
(King & Levine, 1993b; Schumpeter, 1911). Productivity growth is endogenously determined and 
generated by rational investment decisions made by entrepreneurs (King & Levine, 1993b). In 
addition, financial institutions play an active role in influencing productivity enhancing 
entrepreneurial activities that drives economic growth.  
 
Furthermore, the theoretical literature also suggests that financial development reduces inequalities 
and increases growth. The welfare enhancing financial depth-growth nexus will trickle down to 
benefit the poor (Beck, Levine & Levkov, 2010; Greenwood & Jovanovic, 1989), which means 
that a more developed financial system may improve the welfare of the poor in Tanzania. However, 
the effect is limited by financial market imperfections such as information asymmetries and 
transaction costs. Stiglitz and Weiss (1981) highlight the different characteristics of the financial 
market and suggest that information problems can lead to credit rationing even in equilibrium. 
The financial market is characterized by principal agent problems, including adverse selection and 
moral hazard, due to incomplete information. Information asymmetries make it difficult to identify 
good borrowers, why the banks use e.g. the interest rate for screening of borrowers. However, 
adverse selection and moral hazard problems may result in lower expected return when the interest 
rate rises (Stiglitz & Weiss, 1981). Adverse selection occurs by attraction of high risk borrowers 
while moral hazard emerges by affecting the incentives of the borrowers to choose riskier projects 
with higher payoff, which is inconsistent with the interest of the lenders. The result is a credit 
rationing market equilibrium where demand does not equal supply, because it will not be profitable 
for the banks to raise the interest rate over the rate where the expected return is maximised, even 
though there is excess demand for lending (Stiglitz & Weiss, 1981). 
 
The market imperfections intensify income inequalities by obstructing flow of capital to poor 
actors although they have high expected return investments (Aghion & Bolton 1997; Galor & 
Moav, 2004; Galor & Zeira, 1993). Thus, financial market imperfections may be specifically 
binding on poor entrepreneurs’ due to lack of collateral, credit histories and connections (World 
Bank, 2008). Lack of collateral may especially be a constraint in Tanzania, due to the requirement 
of the credit amount to be covered by 125 percent in collateral (Bank of Tanzania, 2014). Financial 
development can therefore benefit the poor through more efficient capital allocation, which 
increases the aggregated growth rate and decreases the credit constraints, which reduces income 
inequalities (Aghion & Bolton 1997; Galor & Moav, 2004; Galor & Zeira, 1993). 
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Figure 2: Flowchart over the linkages between financial market development, economic growth and welfare. 
 
Figure 2 summarises the theoretical mechanisms between financial development, economic growth 
and welfare. A higher level of financial development improves financial institutions, which spills 
over on the level of welfare by enabling entrepreneurial investments in capital and new technology. 
Capital and technology investments increase productivity, production, income and in turn the 
welfare level. By reducing financial market imperfections and relaxing the credit constraints, more 
investments are enabled which enhance economic growth and improve welfare.  
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3. Literature review 
The nexus between financial development and economic growth, first introduced by Schumpeter 
(1911) in the early 1900s, has been focus for considerable research in the economic field.  
A well-developed financial system enhances economic growth through the mechanisms connected 
to business expansion and investments, increased household welfare, efficient resource allocation 
and risk diversification (Jun, Wan & Jin, 2007; King & Levine, 1993b; Levine & Warusawitharana, 
2014; Quartey, 2003). The different mechanisms through which financial development and 
financial access affects economic growth are well established in the existing literature, but there is 
lack of studies that connects financial access in the context of the guarantee instrument to the 
different mechanisms. Hence, the literature review primary covers the relationship between 
financial access, productivity and welfare. 

3.1 Financial access and productivity 

Recent studies on the linkage between financial access and productivity include Bokpin, Ackah 
and Kunawotor (2018). By applying a Generalised Least Square (GLS) method, they analyse the 
effects of access to finance on productivity for manufacturing firms in 15 Sub-Saharan African 
countries with panel data from the World Bank Enterprise Survey. The findings demonstrate that 
access to credit has a positive and statistically significant effect on firm productivity. Therefore, it 
is recommended to relax credit constraints for firms and to implement policies that integrate 
African economies to the world economy due to the great importance of export and accessibility 
to foreign knowledge (Bokpin et al., 2018). Based on the same dataset but for small and medium-
sized enterprises (SMEs) in Nigeria, Adegboye and Iweriebor (2018) use a logit estimation 
technique and find that access to bank credit is the strongest force for driving all types of 
innovation for SMEs. External finance has the greatest impact on innovation, although the access 
is limited. However, increased access to finance will not necessarily stimulate productivity growth 
and may result in productivity declines among SMEs in Nigeria. To promote firm innovation, the 
study suggests government interventions such as guarantee schemes which could enabling access 
to external finance for firms. In addition, SMEs in Nigeria are suggested to improve their capacity 
for bankability to enhance confidence from financial institutions, which would involve better 
accounting, building appropriate business models as well as efficiency in credit procedures 
(Adegboye & Iweriebor, 2018).  
  
The more specific relationship between access to finance and agricultural productivity is further 
investigated in several studies. Akudugu (2016) investigates the relationship with access to credit 
through a case study in Ghana with data from informant interviews, focus group discussions, 
household case studies as well as with survey data from the Ghana Living Standards Survey Round 
Five. The survey data covers 8 687 households of which a convenient sample of 3 600 was selected 
and analysed with a hierarchical competitive model. The result demonstrates a significant 
relationship between both informal and formal credit and agricultural productivity, therefore 
suggesting that access to credit for farmers should be central in the strategies for increasing 
agricultural productivity in Africa. The relation between access to credit and agricultural 
productivity is further confirmed through several studies with farmers in Nigeria. By using 
household survey data covering 850 smallholder farmers, Awotide, Abdoulaye, Alene and 
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Manyong (2015) apply Propensity Score Matching (PSM) and the endogenous treatment-
regression model and find that access to credit has a significant positive impact on cassava 
productivity in Nigeria. Ekwere and Edem (2014) use survey data from 136 farmers in southern 
Nigeria and apply regression analysis and the Cobb-Douglas Production Function Analysis 
(CDPFA). Their results show that agricultural credit enhances productivity for small scale farmers 
and that those farmers use higher quantities of inputs such as seeds, fertilizer, pesticide and 
herbicide as well as more farmland. The findings also show that credit for small scale farmers 
promotes the standard of living by breaking vicious cycles of poverty. In addition, Ammani (2012) 
uses time series data from 1981-2009 and find through simple regression estimation that formal 
credit is positively and significantly related to the productivity of the Nigerian crop sector. The 
study recommends that the government should encourage expansion of formal credit sources to 
reach as many farmers as possible. 
  
In a study with 511 randomly selected rural households in Xinglonggang County in Northeast 
China, Dong, Lu and Featherstone (2012) use an endogenous switching regression model and find 
that removing of credit constraints will rise the agricultural productivity with 75 percent. In 
addition, credit constraints result in an inappropriate mix of inputs because labour inputs, along 
with farmers’ education, cannot be fully employed. The findings implicate that policymakers 
aiming to improve agricultural productivity and the living standard in rural areas should focus on 
reducing credit constraints. Furthermore, Kajenthini and Thayaparan (2017) use survey data from 
93 smallholder paddy farmers in Sri Lanka and find that microfinance significantly impacts the 
production. The loan enables applying of new techniques through purchasing and using of inputs, 
which help these farmers to increase their production compared to non-borrowers. 

3.2 Financial access and welfare 

The literature does not only highlight the importance of financial development for productivity, 
there is also evidence for the linkages between access to finance and welfare. Zeller, Schrieder, von 
Braun and Heidhues (1997) find that access to finance positively affects household welfare because 
it enables investments in production, which generates higher income and more cost-efficient assets 
and liabilities. This will in turn increase the income flows to buffers as well as protect households 
against shocks through stabilizing consumption during times of economic deprivation. Hence, 
access to financial services improves welfare through income generation and risk mitigation (Zeller 
et al., 1997).  
  
The linkage between financial access and income generation is further confirmed by several 
studies. With data covering 320 beneficiaries of agricultural credit under the Nigerian National 
Special Programme for Food Security Programme, Oyedele, Akintola, Rahji and Omonona (2009) 
apply a Switching Regression Model (SRM) and find that Nigerian smallholder farmers gain 
increased profitability as a result of increased access to credit. The study identifies a need for policy 
support to increase the volume of credits available to farmers. Furthermore, the studies by 
Akudugu, Guo and Dadzie (2012) and Foltz (2004) with 300 farm households in Ghana 
respectively 142 Tunisian farmers show that limited access to finance prevents farmers from 
adoption of improved inputs and technologies, which in turn affects the farm profit negatively. 
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Consequently, Akudugu et al. (2012) recommend that future policies should focus on the factors 
that positively contributes to farmers technology adoption. 
 
The relationship between financial access and welfare is also confirmed by Dimova and Adebowale 
(2018), who study the impact of access to formal finance for inequality alleviation and welfare 
improvements in Nigeria. By using the treatment effect model and panel data from the General 
Household Survey (GHD), they observe improvements in welfare for households with access to 
finance compared to those with no access to formal finance, and suggest that households with 
lower wealth benefit more from access to finance than households with higher wealth. 
Furthermore, the findings show that access to finance reduces inequalities related to urban versus 
rural residence and higher levels of education. Qureshi, Nabi and Faarugee (1996) use survey data 
to analyse rural finance in Pakistan and find that agricultural credit generates increases in 
agricultural output and farmer’s income, resulting in improvements in the farmers well-being. 
Similar results are obtained by Khandker and Faruqee (2003), who further investigate the 
relationship through a study with 4 380 households in Pakistan based on a two-stage method. 
Their result confirms the previous findings as they find statistically significant effects of 
institutional credit on the determinants of agricultural output, household consumption and other 
household welfare indicators. In addition, Abraham (2018) uses data from 320 rural farm 
households in Nigeria and applies a logit model, where the result show that access to formal credit 
as well as membership in saving clubs have a positive effect on farmers in the poorest quintile. 
The study identifies a need for the central bank in Nigeria and other developing countries to 
continue to initiate reforms in favour for the poor farm households to e.g. improve access to 
financial services. 
  
In the context of poverty and inequality alleviation, Beck, Demirguc-Kunt and Levine (2007) use 
cross-country data for the period 1960-1999 and investigate the relationship between financial 
development and income inequalities with OLS and Instrument Variable (IV) regressions. The 
findings demonstrate strong empirical links between measures of financial sector development and 
poverty inequality alleviation. Greater financial development reduces poverty through faster 
growth in income for the poor compared to average per capita GDP, a more rapid decrease in 
income inequality and faster fall in poverty rates. Hence, financial development reduces income 
inequality by disproportionately increasing the incomes of the poor. Connecting to the literature 
on the linkages between access to finance and poverty and inequality alleviation, several studies 
investigate the relationship with microfinance. Pitt and Khandker (1998) analyse survey data for 
1798 households in rural Bangladesh with a substantial generalization of the limited information 
maximum likelihood (LIML) method and find that participation in a microcredit programme has 
a significant effect on well-being of poor households in Bangladesh. In addition, the study shows 
that microcredit programs are an effective policy instrument for reducing poverty among poor 
people with the skills to become self-employed. Furthermore, Weiss and Montgomery (2005) 
compare empirical evidence from poverty impact studies in Asia and Latin America and confirm 
the conclusion from the early literature; microfinance may have a positive effect on poverty but 
fails to reach the core poor. Khaki and Sangmi (2017) investigate the relationship between access 
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to finance and poverty reduction in a case study of SGSY1 beneficiaries in Kashmir Valley in India 
through well-structured interviews with 271 credit beneficiaries. The result show that participation 
in the credit programme improves the standard of living and reduces multidimensional poverty. 
In a study in southwest Nigeria, Taiwo and Ojo (2016) find that microfinance impacts saving habits 
and income generation and improves standard of living and social status, hence contributing to 
poverty reduction. In addition, Dzizi and Obeng (2013) study the impact of microfinance on socio-
economic well-being of women entrepreneurs in Ghana through a multi-method research 
approach. Based on data for 840 female microcredit clients, the result shows both increases in size 
of women’s enterprises and improvements in their socio-economic status after taking the loans. 
  
To summarize, the presented literature exhibits abundant evidence for the linkages between 
financial access and productivity as well as welfare. In other words, access to finance is proven to 
increase the productivity and profitability of the agricultural firms, thus generating higher income 
levels which in turn generates welfare improvements. The different linkages as well as the effects 
of the concept of microfinance are generously investigated. To the best of our knowledge, no 
studies have examined the productivity and welfare effects of increased access to finance in the 
context of the guarantee instrument. Hence, this study contributes to fill this gap by investigating 
the productivity and welfare effects of increased access to finance through the PASS guarantee in 
the agricultural sector in Tanzania.  
 
 

  

                                                
1 Swarnjayanti Gram Swarozgar Yojana (SGSY) was an anti-poverty scheme with the objective of  bringing the assisted poor 
families above the poverty line by providing them with  income-generating assets through a mix of bank credit and government 
subsidies (Gupta, 2004). 
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4. The Tanzanian context 
The United Republic of Tanzania, located in Eastern Africa within the African Great Lakes region, 
is the seventh largest economy in Africa (IMF, 2019). It had an annual Gross Domestic Product 
(GDP) growth averaging 6.5 percent during the last decade (World Bank, 2018b). The growth rate 
is significantly larger compared to the average Sub-Saharan Africa, which had an annual growth 
rate of 4.2 percent between 2009 and 20172 (World Bank, 2019a). Despite the high GDP growth, 
Tanzania still faces major development issues. According to the Human Development Index 
(HDI)3 value of 0.538, the country is positioned in the low human development category and ranks 
154 out of 189 countries and territories (UNDP, 2018b). In addition, Tanzania’s latest GINI4 index 
scored 0.38 during 2011 (World Bank, 2019b). During 2016, 26.9 percent of the 55 million 
population lived in poverty. However, despite a fall in the poverty rate since 2007, the absolute 
number of poor people has not declined due to high population growth (World Bank, 2018b). 
Poverty is principally prevalent in rural areas where about 70 percent of the population resides 
(World Bank, 2015). Hence, the agricultural sector supports a majority of Tanzanian livelihoods, 
provides around 66.9 percent of employment (The United Republic of Tanzania, 2016a) and 
contributes to over 30 percent of GDP (Bank of Tanzania, 2018a). 
 

 
 
Figure 3: Annual GDP growth, 2009-2017. Source: World Bank (2019a). 
 
 
 
 
 
                                                
2 Calculations based on available World Bank country data for 48 sub-Saharan African countries.  
3 The HDI index accounts for life expectancy, education, and per capita income and is used to rank countries based on level of 
human development (UNDP, 2018b). 
4 The GINI index is a measurement of income inequality, where 0 represents perfect equality and 1 represents perfect inequality	
(OECD, 2019).	



 
 

 13 

The financial system in Tanzania has developed in recent years, with notable improvements in 
financial access over the last decade, but the financial sector is still less developed according to 
most key indicators. As in many other low-income countries, the financial system is relatively small, 
bank-dominated, non-inclusive and characterized by weak financial infrastructure primarily 
concentrated to urban areas. For example, the Dar es Salaam Stock Exchange (DSE) is quite small 
with 28 listed companies within the finance, raw material, industrial, telecommunication and airway 
sectors (DSE, 2019). The domestic market capitalisation was 3.4 billion USD in 2016 (DSE, 2016) 
which accounts for 6.7 percent of GDP that year (World Bank, 2019c). Furthermore, the domestic 
credit to private sector as a percentage of GDP has slightly increased between 2000 and 2016 but 
is lower in comparison to the average for Sub-Saharan African countries as shown in Figure 45 
(World Bank, 2019d). The financial resources provided by financial institutions to the private 
sector have been averaging 12 percent of GDP during this period (World Bank, 2019c). 
  
Over time, most improvements of the financial sector have been concentrated to the development 
of financial institutions while development of markets have lagged behind. However, the rapid 
improvements in financial access have particularly benefited households with expansion of mobile 
money and banking as the key drivers, but the progress remains limited in other areas, especially 
regarding firms’ access to credit and other financial services (IMF, 2016). Consequently, financial 
access is generally a constraint for businesses in Tanzania. According to the World Bank Enterprise 
survey, 43.9 percent of the firms identify access to finance as a major constraint, and 37.9 percent 
report access to finance as their biggest obstacle (World Bank, 2013). The result is confirmed by 
the Global Competitiveness Index, which ranks access to finance as the most problematic factor 
for doing business in the country (World Economic Forum, 2018). 
 

 
Figure 4: Domestic credit to private sector as percentage of GDP, 2009-2016. Source: World Bank (2019d). 
 
 

                                                
5 The calculations are based on available World Bank country data for 49 sub-Saharan African countries. 
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The country is endowed with rich natural resources and considerable fertile agricultural land. 
Tanzania’s farmland accounts for 44.8 percent of the land area of 88 580 000 hectares, with  
13 500 000 hectares classified as arable land (FAO, 2016). Crop production is the main agricultural 
focus and represents 17 percent of GDP, where maize, rice and pulses are the most common 
cultivated crops (Bank of Tanzania, 2018a). The agricultural production is mainly dependent on a 
traditional, smallholder production system (IFAD, n.d.; Wolter, 2008) where about 80 percent is 
produced by subsistence farmers relying on manual cultivation and rainfed production, which 
makes the production vulnerable to weather shocks (IFAD, n.d.). In addition, the agricultural 
sector is characterised by underdevelopment and underused capacity due to low productivity, 
unskilled labour, underdeveloped infrastructure and value chains, asymmetric information and low 
levels of commercialisation. Thus, the performance is far from reaching its full potential given the 
growth rate averaging 4 percent during the past decade, which is particularly lower than for the 
rest of the economy (World Bank Group, 2017) and far from the national target of a real growth 
rate of 7.6 percent by 2020 (The United Republic of Tanzania, 2016a). The country’s high 
dependency on the agricultural sector puts considerable emphasis on agriculture for development 
of the country both regarding industrialisation, economic growth (The United Republic of 
Tanzania, 2016a) and poverty reduction (The United Republic of Tanzania, 2010). The National 
Development Vision 2025 (TDV 2025) predicts that Tanzania will reach middle income status by 
2025 through transforming the economy into a semi-industrialised economy driven by a 
modernised agricultural sector characterised by high productivity and effective integration with 
industrial and service activities in both rural and urban areas (The United Republic of Tanzania, 
1999). Hence, the Second Five Year Development Plan (FYDP II) 2016/17-2020/21 identifies 
necessary interventions in order to realise the objectives of TDV 2025. For the agricultural sector, 
emphasis is put on productivity growth, skills promotion along value chains, commercialization, 
infrastructure development and improved access to financial services (The United Republic of 
Tanzania, 2016a). 
  
Agribusinesses in Tanzania face many challenges, where lack of access to credit is perceived as the 
second most significant obstacle to growth, right after lack of access to markets. About 90 percent 
of the agricultural businesses and the MSME counterparts are prepared to take credit risks to grow 
their businesses. Despite this, only 27.7 percent of the agribusiness owners borrowed any money 
for this purpose compared to 52.2 percent of the MSME owners. The reasons for not taking credit 
differ between different segments in the agricultural sector. Producers report lack of knowledge 
and the perception of unwillingness from institutions to lend money as the most common barriers, 
processors that they do not like to borrow or fear defaulting and service providers that the interest 
rate is too high (FSDT, 2011). The perceived barriers may be explained by the country’s 
unfavourable credit conditions with high levels of collateral and interest rate. For example, the 
Bank of Tanzania’s regulations require all credit accommodations granted by a bank or financial 
institution to be secured by a collateral of 125 percent of the loan value. Loans are limited to be 
25 percent of the core capital if it is fully secured, 10 percent if partially secured and 5 percent if it 
is not secured (Bank of Tanzania, 2014). The central bank’s overall lending rate has been around 
16-18 percent for the last years (Bank of Tanzania, 2018b), resulting in high interest rates for the 
borrowers. In 2018, Tanzanian borrowers had the highest interest rates on loans from banks and 
financial institutions in Sub-Saharan Africa with an average of 17.5 percent compared to the 
regional average of 10.9 percent (Mbani, 2018).  
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5. Methodology 
This study undertakes a deductive methodology approach, which means that we deductively 
formulate a hypothesis derived from existing theory and literature (Føllesdal, Walløe & Elster, 
2001). The hypothesis is based on theory covering economic growth, productivity as well as 
previous literature regarding financial development and financial access. Further, the hypothesis is 
tested with cross-sectional regressions estimated with OLS. 

5.1 Structured interviews 

The study is based on primary quantitative data collected through 866 structured interviews with 
paddy farmers in the areas of Dakawa and Kilombero in the Morogoro region, whom under the 
PASS traditional guarantee scheme have received one or more formal bank loans during the period 
of 2014 to 2019. Structured interviews are the most commonly employed survey research 
instrument and ensures standardization of both the asking of questions and recording of answers, 
which is important for reducing error due to interviewer variability and leads to greater accuracy 
in data processing (Bryman, 2016). We selected this method over self-administered questionnaires 
to avoid restrictions in responses due to limitations in literacy and to ensure that questions were 
answered by the right persons as well as correct understanding of the questions. According to 
Bryman (2016), some of the advantages with a structured interview compared to a self-
administered questionnaire are higher response rates, lower risk of missing data and respondent 
fatigue, the possibility to collect additional data and opportunity to help the respondents with 
questions they find difficult to understand or probe respondents to elaborate an answer. In 
addition, Neuman (2011) emphasises face-to-face interviews as an advantageous approach because 
it allows the interviewer to control the sequence of questions, observe the surroundings and use 
non-verbal communication. However, the approach has also disadvantages such as high costs 
connected to time and traveling and risks associated with interviewer bias, meaning that the 
interviewer’s appearance, tone of voice or body language may affect the respondent (Neuman, 
2011). 
  
Even though face-to-face interviews are characterised by high costs and risks, it was considered 
necessary with respect to the local context and the difficulties to reach the respondents through 
mail or by phone. Since the respondents live in different parts of rural Morogoro, the interviews 
were conducted on a wide range of settings such as a meeting site for a farmer’s cooperative, at 
the respondent’s home or on the field where the respondent works. The setting where the 
interview is conducted plays an important role, as presence of other people often affects the 
respondent’s answers (Neuman, 2011). We therefore strived to meet with only one respondent at 
a time in a quiet place to avoid interruptions, but it was not always possible. During some of the 
interviews, other family members or friends were present, either by only observing or helping with 
answering some of the questions. We therefore informed the interpreter about the importance of 
only receiving the answers from the respondent and to direct the questions explicitly to the 
interviewee. Some of the interviews were also interrupted by people passing by or by phone calls 

                                                
6 89 interviews were conducted, but three were excluded from the dataset because the respondents did not meet the requirements 
for the sample. One of the respondents applied for a formal loan through PASS but cancelled the loan before the disbursement, 
and the other two have not received a formal bank loan through PASS.  
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received by the respondents and the interpreter. In those situations, we stopped the interview until 
the disturbing event had passed. 
  
The interviews lasted between 20 and 40 minutes and were conducted based on an interview guide 
structured as a questionnaire7 with closed-ended questions or questions with a numerical response. 
Closed-ended questions enhance the comparability of answers and ease the coding (Bryman, 2016), 
which is important aspects in quantitative research. The questionnaire consisted of 47 questions 
covering general client information, household information, economic activity, loan information, 
borrowing behaviour, production, labour as well as questions related to socio-economic factors 
such as standard of living. As recommended by Neuman (2011), the questions were organized into 
common topics to facilitate for the respondents and make the questions flow smoothly and 
logically. For example, the opening-questions were relatively easy and covered background and 
household information to help the respondent feel comfortable before more sensitive questions 
about the loan were asked. To ensure that all relevant questions were captured in the questionnaire 
and that questions were specified in an appropriate way, the questionnaire were reviewed by four 
representatives from PASS, our supervisor at Linköping University as well as by other students in 
the economics field. This process gave us valuable input from different perspectives, both from 
the local and academic context, and resulted in some important changes in how the questions were 
constructed. 
  
The questionnaire was translated into Swahili, since a majority of PASS clients do not speak 
English, and all interviews were conducted in Swahili with help from an interpreter from PASS. 
Working with an interpreter from the organisation ensured knowledge about the local context and 
understanding of the purpose of the study, which were important for the accuracy of the 
translation. However, it can also influence the respondent and cause biased replies as a result of 
e.g. reluctance to share sensitive information with the organisation. To reduce this and make the 
respondent as comfortable as possible, every interview was initiated with information regarding 
anonymous responses, voluntary participation and that the result will be analysed on an aggregated 
level. In addition, we explained for the interpreter that it is fundamental that the questions were 
asked openly and as neutral as possible. Although, it cannot be foreseen that the language barrier 
constituted a risk of losing valuable information, why we also carefully informed about the 
importance of not excluding any part in the respondents answer to a question. Despite this 
discussion, situations occurred when we suspected that some of the information was not declared. 
In those situations, we asked follow-up questions directly to the interpreter to ensure that we 
received all the relevant information.  

5.2 Sample selection 

The sample consists of clients whom under the PASS traditional guarantee scheme have received 
one or more formal bank loans during the period of 2014 to 2019. Given the time limitations of 
the study and unavailability of baseline data, the study covers only one period. Hence, it is not 
possible to measure the effects of the loans directly, i.e. comparing the socio-economic status of a 
specific individual before and after the loan. Therefore, the study applies an experimental research 

                                                
7 See Appendix. 
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design, where the sample is divided into a treatment and a control group based on the date each 
client received the treatment. An experimental research design is the most appropriate method 
when the aim is to examine the effects of a treatment on a specific group compared to a non-
treated control group (O’Dwyer & Bernauer, 2014). To make the two groups as equivalent as 
possible and reduce self-selection bias, both groups consists of PASS clients. Occurrence of self-
selection bias is problematic because it means that individuals select themselves into a specific state 
in a non-random way (American Psychological Association, n.d.), which could imply that 
individuals provided with a loan had higher status even before the loan compared to those that  
have not receive a formal bank loan. In an attempt to handle the problem and minimize the bias, 
we only include clients that actually have received a formal bank loan with support from PASS. 
  
The criteria for the control and treatment groups are based on the assumption that the socio-
economic effects of increased access to finance cannot be measured immediately. The effects of a 
loan provided to a client with the purpose of investing in the agricultural business can not be 
measurable before the end of the season, when a full crop cycle has passed and the production 
have been sold. Therefore, to qualify for the treatment group, clients must have been provided 
with their first loan guaranteed by PASS during the period from 2014 to the first part of 2018. 
However, they can have received several loans during this period and also been provided with an 
additional loan afterwards. The control group consists of clients who have received their first 
formal bank loan in the second part of 2018 or beginning of 2019, meaning that a full crop cycle 
has not passed since the loan was disbursed. Since this study aims to capture the effects of receiving 
a formal bank loan, it is fundamental that the individuals included in the control group have not 
had a formal loan before they received a loan with support from PASS. Hence, those clients who 
received their first loan with support from PASS during the second part of 2018 or beginning of 
2019, but have had a formal bank loan before, qualifies into the treatment group. 
  
The sample selection is based on convenience sampling, meaning that the sample was selected 
from the population based on accessibility rather than probability (Bryman, 2016). A convenience 
sampling method may result in a non-representative sample that is systematically different from 
the population (O’Dwyer & Bernauer, 2014), why it is important to be cautious with the 
generalisability (Bryman, 2016). A random sample selection is the strongest design when examining 
the cause and effects of a treatment (O’Dwyer & Bernauer, 2014), but it was not possible in this 
study due to geographical, time and resource constraints. PASS has seven branch offices in 
different regions in Tanzania, meaning that the organisation operates in a large share of the 
country. To apply a total random sampling method on PASS clients would therefore result in 
comprehensive travelling, why the study was limited to one region. Morogoro region was selected 
because it is PASS’s largest branch office with the highest number of clients. To increase the 
homogeneity and the comparability between clients, the study was further limited to producers of 
one specific crop type. The crop paddy was chosen because it is one of the most important crops 
in the region (The United Republic of Tanzania, 2016b) with a large number of PASS clients 
engaged in paddy production. 
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The sample population therefore consists of PASS clients engaged in paddy production in the 
Morogoro region. Initially, we aimed to select a random sample from the sample population based 
on the criteria for the control group respectively the treatment group. However, during the 
planning stage of the field trips, we encountered logistical problems that forced us to change the 
sampling method. Instead, we proceeded with clients that are members in a cooperative or farmers 
group in the areas of Dakawa and Kilombero, to make it logistically possible to meet with a 
sufficient number of clients with respect to the time frame. The farmers groups were selected 
together with PASS with respect to distance and the perceived possibility to meet with group 
members, and the actual clients were selected based on their availability during the field visits. The 
final sample therefore consists of clients from nine different farmers groups, where the treatment 
group consists of clients from eight farmers groups and the control group of clients from four 
farmers groups. The total sample consists of 86 clients, with 42 clients in the treatment group and 
44 clients in the control group. 

5.3 Regression estimation 

The data is analysed with cross-sectional regressions estimated with OLS, which is a technique that 
estimates the unknown parameters in a linear regression by minimizing the sum of squared errors 
(Gujarati & Porter, 2009). OLS is suitable when the dependent variable is either interval or ratio 
and preferable as it is the best linear unbiased estimator (BLUE) if the Gauss-Markov assumptions 
are satisfied (Gujarati & Porter, 2009). To examine if access to a formal bank loan affects 
productivity and welfare, we estimated the following two models: 
 

Productivity	=	α0+β1Loani+∑βiXi+εi  (3) 
 

Welfare	=	α0+β1Loani+∑βiXi+εi    (4) 
 
where Xi is a vector of control variables8,  and "# is the error term. To secure estimates of good 
quality, we conducted tests suitable for cross-sectional data and control for errors. First, we 
controlled for multicollinearity, which occurs when it is a linear relationship between the 
explanatory variables. The presence of multicollinearity is not desirable because it leads to 
unreliable regression estimates (Verbeek, 2017). To control for this, we observed the variance 
inflation factors (VIF) that show how the variance of an estimator is inflated by the presence of 
multicollinearity (Gujarati & Porter, 2009). According to Gujarati and Porter (2009), a variable is 
said to be highly collinear if VIF exceeds ten. The observed VIF values range between 1.12 and 
1.88 for most of the variables in the final models. Household size and Household children have VIF 
values between 4.63 and 5.15 and the values for the variables Age and AgeSq exceeds 10. However, 
these variables are expected to have higher VIF values due to its deterministic non-linear function 
of the other variable, why it should not be a cause for concern. Thus, the test results imply that 
the models do not suffer from multicollinearity. Furthermore, we controlled for heteroscedasticity 
to ensure constant variance in the error terms. Heteroscedasticity is problematic as it can generate 
inappropriate standard errors and misleading OLS results (Gujarati & Porter, 2009; Verbeek, 
2017). We used White’s general heteroscedasticity test because it, unlike the Breusch-Pagan-

                                                
8 The control variables are presented in Table 1 and further motivated in section 6.2. 
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Godfrey test, does not rely on the normality assumption (Gujarati & Porter, 2009) which is 
preferable when the model contains dummy variables. The test result show presence of 
heteroscedasticity in model one to five in the productivity regression and in model three in the 
wealth regression. Therefore, we continued the estimation by including additional variables in the 
models, which led to estimates characterised by homoscedasticity. We also tested the final models 
for specification errors by performing Ramsey’s RESET test. As we failed to reject the null 
hypothesis, the models can be regarded as correctly specified (Gujarati & Porter, 2009). 
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6. Data and descriptive statistics 
The data consists of primary cross-sectional data collected during a field trip in the Morogoro 
region in Tanzania during March 2019. The data comprises information about respondent and 
household characteristics, socio-economic status, loan information as well as information about 
the agricultural business. All variables are presented in Table 1. 
 
Table 1: Variable definition 

Notes: Primary education represents the first seven years of school, secondary education is divided into an ordinary level of four 
years and an advanced level of two years, and higher education represents all formal education above the secondary level.   
Non-agricultural income includes non-agricultural jobs, money from friends and relatives and other types of non-agricultural 
income. Irrigation represents access to advanced watering systems in contrast to relying on rain-fed production.  
Use of business plan refers to if the farmers use their business plan in e.g. the planning of the farming operations. 

6.1 Dependent variables 

The study aims to investigate the effects on productivity and welfare of increased access to finance, 
why we use two dependent variables; Productivity and Wealth. Following Awotide et al. (2015), 
Productivity is calculated as output per unit of land, where output is measured in bags of 
approximately 100 kg paddy9. The potential welfare effects are measured by an asset index as proxy 
for standard of living. Welfare is usually measured by household consumption, expenditure or 
income, but more recently also by an asset or wealth index. The asset index is a common measure 
of welfare in the poverty literature (e.g. Booysen, van der Berg, Burger, Maltitz & Rand, 2008; 
Echevin, 2011; Filmer & Scott, 2012; Harttgen, Klasen & Vollmer, 2013; Njong & Ningaye, 2008; 
Sahn & Stifel, 2000) as it is argued to be a superior measure of welfare compared to consumption 
and income (Rutstein & Johnson, 2004). It is a better reflection of long-term welfare because it is 

                                                
9 Information provided by Killo Lussewa, Director Business Development at PASS, March 2019. 

Variable name Definition and units 
Dependent variables  
Productivity Agricultural output (bags per acre) 
Wealth Asset index 
  
Explanatory and control variables  
Loan Dummy = 1 if received a loan with support from PASS before July 2018,  

0 otherwise 
Age Age of respondent (in years) 
AgeSq Squared age of respondent (in years) 
Female Dummy = 1 if gender of the respondent is female, 0 otherwise 
Primary education Dummy = 1 if the respondent has primary education, 0 otherwise 
Secondary education Dummy = 1 if the respondent has secondary education, 0 otherwise 
Higher education Dummy = 1 if the respondent has higher education, 0 otherwise 
Married Dummy = 1 if the respondent is married, 0 otherwise  
Household size Number of members in household 
Household children Number of children in household 
Non-agricultural income Dummy = 1 if the household has income from non-agricultural activities,  

0 otherwise 
Land ownership Ownership of land (in acres) 
Irrigation Dummy = 1 if access to irrigation system, 0 otherwise 
Use of business plan Dummy = 1 if the respondent uses the business plan, 0 otherwise 
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less volatile than income and consumption, and is therefore more suitable to analyse multi-
dimensional poverty (Filmer & Pritchett, 1999; Filmer & Pritchett, 2001). Moreover, it avoids 
many of the problems of recall bias, seasonality and mismeasurement. Using income and 
consumption as measures of welfare are especially difficult for self-employed and agricultural 
workers due to high seasonal variability and accounting issues (McKenzie, 2005). There is also less 
likelihood of recall or measurement problems when asking people what they own from a list of 
assets; it is much easier to provide correct answers to questions regarding asset ownership than 
proving detailed income and expenditure information (McKenzie, 2005; Moser & Felton, 2007). 
In addition, the time required to collect information about asset ownership tends to be shorter, 
allowing for a more time efficient survey (McKenzie, 2005). Despite its strengths, assets are  
slow-moving compared to income and expenditure, why it may be difficult to capture short-term 
changes in welfare. However, assets are expected to asymmetrically reflect changes in income with 
higher likelihood to capture increases in income (Booysen et al., 2008), why the asset index can be 
considered suitable as the study aims to investigate the effects of income increases rather than 
income decreases. Moreover, the use of an asset index as a measure for household welfare has 
previous been applied in the financial literature by Akotey and Adjasi (2016) in the context of 
microfinance, confirming its relevance in this area.    

6.1.1 Construction of asset index 

The asset index Wealth consists of nine consumer durable assets and access to electricity, cooking 
fuel and sanitation facility. The asset indicators are based on the dimension of standard of living 
in the Multidimensional Poverty Index (MPI 2018) as well as the asset indices developed by e.g. 
Akotey and Adjasi (2016) and Booysen et al. (2008). The included durable assets are radio, TV, 
mobile phone, computer, refrigerator, bicycle, motorbike, car and tractor. All the durable assets 
except from tractor are included in the MPI 2018, which instead contains animal cart (Alkire & 
Jahan, 2018). The reason for replacing animal cart with tractor is because ownership of tractor 
better reflects the technology adoption in the farming activities, which may have positive spill over 
effects on the household welfare. Beyond the durable assets, the dimension of standard of living 
in the MPI 2018 also contains indicators for cooking fuel, sanitation, drinking water, electricity and 
housing material (Alkire & Jahan, 2018), why questions for all these indicators were captured in 
the questionnaire. However, only cooking fuel, sanitation and electricity are included in the asset 
index. Water source is excluded from the asset index because of the low variation in responses; all 
respondents report tap water inside housing unit or shared or public pipe/well as their source of 
water. This indicates that all households in the sample have access to clean water, why water source 
is not relevant to include for capturing differences in standard of living. Housing condition 
measured by floor material is also excluded from the index. This is motivated by the presumed 
relationship between type of toilet facility and type of flooring, suggested by for example Rutstein 
and Johnson (2004), which is confirmed by the correlation of 49,3 percent between the asset 
indicators.  
  
The index is constructed by giving all indicators two different weights. Sanitation facility had 
initially four different categories, but only two of the categories received responses in the survey. 
For this reason, weights are only given to the categories flush toilet and pit toilet/latrine; public 
flush toilet and no toilet facility are given no weights. The weights for the durable assets represent 
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owning or not owning the asset, electricity if the household has or has not access to electricity and 
cooking fuel the two categories electricity/gas/kerosene respectively wood/dung/coal/charcoal. 
Following the method applied by e.g. Akotey and Adjasi (2016), Asselin (2009), Benzécri (1973), 
Booysen et al. (2008), Echevin (2011) and Van Kerm (1998), the weights for each individual asset 
are calculated using Multiple Correspondence Analysis (MCA). MCA is an extension of the simple 
correspondence analysis for analysing the pattern of relationship of more than two categorical 
dependent variables. It can also be seen as a generalization of the principal component analysis 
when analysing categorical instead of quantitative variables (Abdi & Valentin, 2006). The technique 
is used to discover correlation patterns between sets of variables described by principal 
components, which can be considered as underlying unobserved variables representing the 
maximum variance of a set of other variables. The first principal component captures the highest 
variance of the observed variables in the analysis and is therefore most suitable for representing 
the included variables (Ezzrari & Verme, 2012). The MCA weights are presented in Table 2. Asset 
indicators reflecting a higher standard of living, i.e. ownership of assets, access to electricity, use 
of electricity, gas or kerosene as cooking fuel and flush toilet, contribute with a positive value to 
the asset index while the components reflecting lower wealth contribute negatively to the index.   
 
Table 2: Index weights generated from the MCA 

Source: Field study in Morogoro region in Tanzania (2019).  

Variables Categories Weights 
Radio Owns a radio 0.162421 
 Does not own a radio -0.39631 

TV Owns a TV 0.643513 
 Does not own TV -1.03352 

Mobile phone Owns a mobile phone 0.055343 
 Does not own a mobile phone -1.53116 

Computer Owns a computer 1.311592 
 Does not own a computer -0.11622 

Refrigerator Owns a refrigerator 0.966261 
 Does not own a refrigerator -0.49161 

Bicycle Owns a bicycle 0.016418 
 Does not own a bicycle -0.10125 

Motorbike Owns a motorbike 0.938227 
 Does not own a motorbike -0.47734 

Car Owns a car 1.819513 
 Does not own a car -0.11232 

Tractor Owns a tractor 0.590169 
 Does not own a tractor -0.03643 

Electricity Has electricity 0.384707 
 Does not have electricity -1.26953 

Cooking fuel Electricity/gas/kerosene 1.2412 
 Wood/dung/charcoal/coal -0.14508 

Sanitation facility Flush toilet 0.341864 
 Public flush toilet N/A 
 Pit toilet/latrine -0.99451 
 No facility N/A 
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The index variable can be described as a function of underlying variables representing client i’s 
ownership or lack of asset j (Booysen et al., 2008; Johnston & Abreu, 2013). 
 

Wealthi	=	Pi1+Pi2+...+Pij  (5) 
 
where Pij is a binary or categorical variable equalling one if the respondent’s household i owns a 
specific asset j, and zero otherwise. The basic form of the variable Wealth is given as:  
 

Wealthi	= F1k
k
k=1 dki   (6) 

 
where the ith household asset index is Wealthi, dki is the kth value of the categorical variables  
(k=1,2,...,K) indicating the respondents’ assets included in the index construction. F1k represents 
the weights generated from the MCA. The complete form is given as: 
 

Wealthi	=	Pi1W1+Pi2W2+...+PijWj (7) 
 
where Wealthi is the asset index of respondent i, the response of respondent i to asset j is 
represented by Pij and Wj is the MCA weight for dimension one applied to category j (Booysen et 
al., 2008). To avoid negative asset index values, the variable is transformed by adding a value equal 
to the greatest negative value to each asset index value so that the lowest index value becomes 
zero. Thus, the transformation entails adding of the value 6,588 to the asset index values. Similar 
transformations have been applied by Asselin (2002), Booysen et al. (2008) and Sahn and Stifel 
(2003).  

6.2 Explanatory and control variables 

As the study aims to examine the effects of receiving a formal bank loan, the primary explanatory 
variable is the treatment variable Loan. The variable is equal to one if the client received a loan 
with support from PASS during the last season, i.e. previous to the July 2018, and equal to zero 
otherwise. However, it is also important to control for other factors that may affect the dependent 
variables, why we also include variables representing firm and household characteristics.  
  
To control for firm characteristics, we use variables for Irrigation and Use of business plan. Agriculture 
is highly dependent on water resources and accounts for the world’s highest water consumption 
(OECD, 2019; WWF, n.d.), why irrigation has been identified as key for improving agricultural 
productivity (Carruthers, Rosegrant & Seckler, 1997; Huang, Rozelle, Lohmar, Huang & Wang, 
2006; Oramah, 1996). Hussain and Hanjra (2004) argue that irrigation increases crop and labour 
productivity, employment and income, thus enabling smallholder farmers to achieve higher 
production, yield and revenue from crop production. Irrigation is especially important for paddy 
production as rice is one of the most water intensive crops requiring about 3 000 to 5 000 litres of 
water per kilo (WWF, n.d.). A recent study by Bidzakin, Fialor, Awunyo-Vitor and Yahaya (2018) 
on rice farmers in Ghana show that irrigation has a positive impact on production in terms of 
technical, allocative and economic efficiency, which confirms the importance of controlling for 
irrigation in the productivity estimates. Use of business plan is of interest based on PASS’s business 
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developing services which includes the development of business plans (PASS, 2019a). In excess of 
the fact that a business plan is a requirement from the banks to grant a loan10, PASS puts a lot of 
resources on the work with development of business plans which motivates the relevance of 
examining if the service also generates benefits in terms of productivity improvements. 
  
The household characteristics are controlled for by including variables for age, gender, education, 
household composition, non-agricultural income and land ownership. Age may affect both 
agricultural productivity and welfare status, why it is included in both models. Findings show that 
agricultural productivity generally increases when farmers ages and gain experience, but decreases 
with additional age (Tauer, 1995; 1984). Furthermore, changes in farmer productivity over the life 
cycle is also explained by technology use, which is enhanced in mid-life (Tauer & Lordkipanidze, 
2000). This motivates the inclusion of both the variables Age and AgeSq to control for presence of 
a non-linear relationship. Based on Tauer (1984; 1995), we assume the variable Age to be positive 
and AgeSq to be negative. Both variables are also included in the regressions for Wealth, as age may 
influence the economic status of the household and therefore also the welfare level.  
  
Gender is controlled for by including the dummy variable Female. Palacios-López and López (2015) 
argue that labour and credit market imperfections affect female farm productivity more deeply 
than male productivity, as liquidity constraints, labour market discrimination and effective  
off-farm work time differ greatly between men and women. Moreover, Quisumbing (1995) reviews 
the econometric evidence on gender differences in agricultural productivity and finds that male 
and female farmers in general are equally efficient as farm managers, but the lower levels of inputs 
and human capital result in lower yields for female farmers than for male farmers. To avoid 
overestimation of the gender effect, we also control for the level of human capital by including the 
dummy variables Primary education, Secondary education and Higher education. The inclusion of different 
levels of education is motivated by Oduro-Ofori, Aboagye and Acquaye (2014), as their findings 
show that output increases with educational level. Secondary education has the highest return on 
agricultural productivity because education beyond a certain level has diminishing marginal 
productivity, which is confirmed by the negative productivity effect of additional years of higher 
education (Oduro-Ofori et al., 2014). However, the importance of education in the context of rice 
farmers is not totally clear. In a study with rice farmers in India, Kalirajan and Shand (1985) find 
that the level of formal education has no significant effect on yield while the level of non-formal 
education significantly influences the productivity. 
  
Both gender and education may also affect the welfare status of the farmer. Gender is included to 
control for economic inequalities connected to gender, since men tend to earn more money and 
be more likely to own land and productive assets compared to women (Ortiz-Ospina & Roser, 
2019). Education is generally recognised as an important determinant of socio-economic well-
being and welfare as it enhances individuals’ employability, productivity and income earning 
capacity (Hanushek & Welch, 2006) which in turn increases the households’ income and welfare 
(Hanushek & Woessmann, 2010; Patrinos & Psacharopoulos, 2011). Since a large majority of the 
respondents have obtained primary education, we include the variable Secondary education to test for 
differences in welfare status due to differences in level of education.  

                                                
10 Information provided by Killo Lussewa, Director Business Development at PASS, February 2019. 
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In addition, welfare may also be affected by household composition, non-agricultural income and 
land ownership. A study by Anyanwu (2014) in Nigeria shows that marriage has a poverty reducing 
effect and that household size negatively affect household welfare; addition of household members 
progressively increases the probability of being poor. Based on this, we include the variables 
Married, Household size and Household children. The variable Land ownership is motivated by the 
importance of access to land for productive use of family labour, nutritional status, smooth 
consumption and improvements in income and well-being (World Bank, 1999). This may generate 
higher welfare status for those with agricultural land ownership. By including the variable, we 
control for higher welfare status connected to land ownership. Furthermore, increases in income 
contribute to poverty reduction (Wang, Feng, Zia & Alire, 2016), why we also include the variable 
Non-agricultural income to control for the effect of other economic activities unrelated to agriculture.  

6.3 Descriptive statistics  

Descriptive statistics for all the variables are presented in Table 3. When comparing the means and 
standard deviations, the variables Higher education, Secondary education, Use of business plan, Female and 
Land ownership exhibit the largest variations. The Jarque-Bera values indicate that only the variables 
Wealth, Age and Household children are normally distributed. The positive skewness for Wealth and 
Age implicate that the normal distribution has a tail extended to the right, while the small but 
negative value for Household children indicate a left tail. For the rest of the variables, the JB-values 
are far from zero with kurtosis deviating from three and skewness not equalling zero, confirming 
the non-normality. The very high kurtosis for Primary education, Higher education and Land ownership 
indicate a leptokurtic distribution and the low kurtosis for Productivity, Loan, Female, Non-agricultural 
income, Irrigation and Use of business plan suggest a platykurtic distribution. A leptokurtic distribution 
implies an outlier characteristic more extreme than that of the normal distribution, illustrated by 
fatter tails, while a platykurtic distribution describes a scenario with fewer outliers than the other 
distributions (Gujarati & Porter, 2009). However, of these variables, only Land ownership and 
Productivity are continuous variables. The rest are dummy variables, why outliers are no problem.  
 
Table 3: Descriptive statistics 
	 Mean St. Dev. Skewness Kurtosis J-B 
Productivity 16.750 12.762 0.338 1.533 9.355*** 
Wealth 6.588 3.144 0.047 2.274 1.923 
Loan	 0.488 0.503 0.047 1.002 14.333*** 
Age	 50.872 12.089 0.272 2.637 1.534 
AgeSq	 2732.407 1282.402 0.800 3.228 9.362*** 
Female 0.337 0.476 0.689 1.474 15.139*** 
Primary education 0.919 0.275 -3.062 10.374 329.220*** 
Secondary education 0.221 0.417 1.345 2.810 26.071*** 
Higher education 0.047 0.212 4.307 19.549 1247.205*** 
Married 0.791 0.409 -1.429 3.042 29.282*** 
Household size 5.314 2.127 0.426 3.821 5.016* 
Household children 3.128 1.734 -0.007 2.519 0.830 
Non-agricultural income 0.523 0.502 -0.093 1.009 14.334*** 
Land ownership 6.358 7.577 2.080 6.908 116.727*** 
Irrigation 0.477 0.502 0.093 1.009 14.334*** 
Use of business plan 0.291 0.457 0.922 1.850 16.921*** 

Notes: J-B is the Jarque-Bera test for normality.  *, ** and *** indicate significances at 10 %, 5 % and 1 %.  
Source: Field study in Morogoro region in Tanzania (2019). 
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Table 4 presents the correlations for all the variables. The variable Loan have a high positive 
correlation of 63 respectively 39 percent with the dependent variables Productivity and Wealth.  
The correlation is also high between the dependent variables, confirming presence of an 
interrelationship between productivity and welfare. Noticeable is also the high and positive 
correlations for Irrigation and Use of business plan with Productivity, which highlights the importance 
of controlling for these variables. High correlations can also be detected between Irrigation and 
both Loan and Use of business plan. This indicate that farmers with access to irrigation may be more 
prone to use the business plans in their operations and that many of the treated farmers have 
access to an irrigation system. Moreover, Productivity correlates positively with all the educational 
variables.  
 
Of the educational variables, the variable Secondary education has the highest positive correlation 
with Wealth, confirming the relevance of including this variable in the model. Furthermore, Wealth 
shows strong correlation with Land ownership, which indicates that land ownership and welfare are 
related. The variable Age has a negative correlation with both Wealth and Productivity, meaning that 
both welfare and productivity decreases with age. Land ownership is further highly correlated with 
Irrigation. Not surprisingly can high correlations also be identified between Household size and 
Household children, Age and Age2 as well as between Secondary education and Higher education, which is 
expected due to the composition of these variables.  
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Table 4: Correlation matrix 

Source: Field study in Morogoro region in Tanzania (2019). 
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Productivity 1.000                
Wealth 0.424 1.000               
Loan 0.632 0.388 1.000              
Age -0.042 -0.082 0.159 1.000             
Age2 -0.085 -0.115 0.123 0.990 1.000            
Female -0.011 -0.250 -0.106 -0.029 -0.051 1.000           
Primary education 0.247 0.283 0.291 0.000 0.012 -0.237 1.000          
Secondary education 0.206 0.405 0.040 -0.022 -0.008 -0.202 0.159 1.000         
Higher education 0.122 0.240 -0.105 0.154 0.168 -0.158 0.066 0.415 1.000        
Married -0.102 0.002 -0.069 -0.096 -0.095 -0.540 0.056 -0.002 0.114 1.000       
Household size 0.098 0.130 0.229 0.121 0.087 -0.152 0.245 -0.079 -0.111 0.212 1.000      
Household children 0.213 0.197 0.359 0.141 0.090 -0.110 0.219 -0.056 -0.112 0.005 0.850 1.000     
Non-agricultural income 0.129 0.120 0.048 -0.233 -0.239 -0.107 0.142 0.115 0.100 0.024 0.054 0.125 1.000    
Land ownership 0.254 0.511 0.319 0.133 0.109 -0.207 0.206 0.205 0.135 0.176 0.265 0.262 -0.007 1.000   
Irrigation 0.885 0.448 0.604 0.043 0.010 -0.090 0.284 0.221 0.121 -0.081 0.100 0.199 0.165 0.359 1.000  
Use of business plan 0.472 0.347 0.297 -0.108 -0.121 -0.077 0.191 0.276 0.223 0.078 0.074 0.116 0.150 0.221 0.414 1.000 
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7. Results and discussion 
The result is divided in two different parts. Firstly, we present the socio-economic characteristics 
of the respondents in comparison to the country average and analyse frequency statistics regarding 
the decision-making process of the loan, financial literacy, loan amount spent on household 
consumption and the use of business plan. Thereafter, we analyse the result from the cross-
sectional regressions and present the estimates for Productivity and Wealth. 

7.1 Frequency statistics 

The profile and socio-economic characteristics of the respondents are presented in Table 5. The 
sample has a gender distribution of 33.7 percent female and 66.3 percent male clients, which 
indicate that a majority of the clients provided with a loan in this area are males. The gender 
distribution of the clients is not representative for the country level, which is more evenly 
distributed with 51.3 percent females and 48.7 percent males (The United Republic of Tanzania, 
2014). The average age is 51 years, with a slightly difference between the treatment group where 
the average age is 53 years and the control group where the clients averaged 49 years. In general, 
the majority of the farmers are above their most productive age, suggested by Tauer (1995) to be 
between the years of 35 and 44. This is especially applicable for the treatment group where 71.4 
percent have passed the age of 45. In terms of age, the sample represents 38 percent of the 
population in Tanzania considering that 62 percent of the population is younger than 25 years 
(The United Republic of Tanzania, 2013).  
 
About 92 percent have any type of education but the level varies among the respondents; 69.8 
percent report primary education as their highest level of education, 17.4 percent secondary 
education and 4.7 percent higher education. In the treatment group, all respondents have any type 
of education compared to the control group where 15.9 percent lack education, which reveals a 
noticeable difference between the groups. The differences in education can also be reflected in the 
literacy rate, as 18.2 percent are illiterate in the control group in contrast to the treatment group 
where all respondents are literate. However, the sample has a total literacy rate of 90.7 percent in 
Swahili, but only 10.5 percent are literate in English. When comparing with the national average, 
we can conclude that our sample has both higher educational level and literacy rate. The differences 
in education are largest, since 67.7 percent of the total population have no education (The United 
Republic of Tanzania, 2014) compared to 8.1 percent for the whole sample.  
  
The average household consists of 5.3 members, with an average number of 3.1 children. The 
households are significantly larger in the treatment group, with 5.8 members and 3.8 children 
compared to 4.8 members and 2.5 children in the control group. A household size of 
approximately five members is considered representative for the country, as the national average 
household has 4.7 members (The United Republic of Tanzania, 2014). The most common marital 
status is married in both groups, representing 79.1 percent of the total sample which is higher 
compared to the country level of 51.1 percent (The United Republic of Tanzania, 2014). A vast 
majority of the respondents are head of the households, but it differs between the groups with 
92.9 percent in the treatment group and 79.5 percent in the control group. Furthermore, all of the 
respondents report paddy farming as their main economic activity but 52.3 percent of the 
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households also have income from non-agricultural activities. On the national level, 65.5 percent 
are engaged in farming (The United Republic of Tanzania, 2014) which means that a majority of 
the population have farming as their main economic activity. When investigating the borrowing 
behaviour, the result shows that other household members with a formal bank loan are rare. 
However, 22.1 percent of the farmers have had a formal bank loan for their agricultural business 
before they received a loan with support from PASS. This finding shows that the guarantee not 
only reaches those who are excluded from the formal financial system, but also farmers who 
previously have had a formal bank loan and therefore also the opportunity to obtain a credit 
history. Thus, we cannot reject that those farmers possibly could have been granted an additional 
loan without the guarantee as security. Therefore, it can be questioned if the guarantee always leads 
to increased access to finance because to some extent, it also targets individuals with a credit 
history.  
 
Table 5: Socio-economic characteristics of respondents 

Source: Field study in Morogoro region in Tanzania (2019), The United Republic of Tanzania (2013; 2014). 

                                                
11	Literacy rate is based on the population of the age 15 and above.	
12 Marital status is based on the population of the age 15 and above.	

Category Total Treatment Control Tanzania (2012) 
 Freq. Mean Freq. Mean Freq. Mean Freq. Mean 
Gender         
Male 66.3 %  71.4 %  61.4 %  48.7 %  
Female 33.7 %  28.6 %  38.6 %  51.3 %  
         
Age  51  53  49  - 
25-34 7.0 %  2.4 %  11.4 %  14.4 %  
35-44 28.0 %  26.2 %  29.5 %  9.9 %  
45-54 25.6 %  19.0 %  31.8 %  6.2 %  
55-64 26.7 %  42.9 %  11.4 %  3.5 %  
65≥ 12.8 %  9.5 %  15.9 %  4.0 %  
         
Educational level         
No education 8.1 %  0 %  15.9 %  67.7 %  
Primary education 69.8 %  76.2 %  63.6 %  26.6 %  
Secondary education 17.4 %  21.4 %  13.6 %  4.9 %  
Higher education 4.7 %  2.4 %  6.8 %  0.8 %  
         
Literacy         
Illiterate 9.3 %  0 %  18.2 %  21.9 %  
Literate 90.7 %  100 %  81.9 %  78.1 %11  
Literate in English 10.5 %  9.5 %  11.4 %  -  
         
Household characteristics         
Household head 86.0 %  92.9 %  79.5 %  -  
Married 79.1 %  76.2 %  81.8 %  51.1 %12  
Household size  5.3  5.8  4.8  4.7 
Number of children  3.1  3.8  2.5  - 

         
Economic activity         
Farming 100 %  100 %  100 %  65.5 %  
Non-agricultural income 52.3 %  54.8 %  50.0 %  -  
         
Borrowing behaviour         
First time formal bank loan 77.9 %  54.8 %  100 %  -  
Other household member 
with loan 

5.8 %  9.5 %  2.3 %  -  
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When comparing the sample characteristics with the total population, we identify differences 
regarding gender distribution, age distribution, education and literacy. Despite these differences, 
the majority of the population are engaged in farming and the household size is comparable, why 
we consider the result of the study to be applicable on the adult population engaged in farming 
activities in other regions as well.   
 
Before analysing if access to a formal bank loan affects productivity and welfare, it is highly relevant 
to investigate the utilisation and involvement in the decisions connected to the loan. Figure 5 show 
that almost all of the respondents are involved in the decision-making process about the loan. 
Only one respondent declares that someone else uses the loan while the rest state that the loan is 
for their own use. Furthermore, 96.5 percent report that they were involved in the decision to 
apply for the loan as well as in the decision about how to use the loan. This indicates that potential 
repayment problems may not be a reflection of lack of involvement in the decision-making process 
or due to lack of control about the utilisation of the loan. 
 

 
Figure 5: Frequency statistics for use of loan. Source: Field study in Morogoro region in Tanzania (2019). 
  
In contrast to the high involvement in the decisions regarding the loan utilization, the responses 
imply that the awareness about the loan conditions is significantly lower. Figure 6 show that almost 
all of the farmers are aware of the repayment time for the loan, but only 74.4 percent have 
knowledge about the interest rate on the loan. This means that the large majority knows when to 
repay the loan, but one quarter does not know how much they actually have to pay. Noticeable is 
that some of the respondents discusses repayment in terms of number of bags instead of monetary 
terms, which can be problematic as many of the respondents report that the paddy price has high 
fluctuations. The lower level of financial literacy implies an increased risk of default because the 
knowledge about how much return the investments have to generate is insufficient.  
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Figure 6: Frequency statistics for financial literacy. Source: Field study in Morogoro region in Tanzania (2019).  
 
When investigating the loan amount spent on household consumption, the result reveals that the 
farmers seem to be aware of the importance of using the loan for the agricultural business. As 
presented in Figure 7, a majority of the farmers invest the whole loan amount in the agricultural 
business, but the result also show that it is common to use a small percentage of the loan for 
household consumption. Out of all respondents, 25.6 percent use between one and five percentage 
and 12.8 percent use between six and ten percent of the loan amount for household consumption. 
To use a larger share of the loan for private spending is relatively rare, as only 9.3 percent report 
that they use more than ten percent of the loan amount for this purpose. However, three 
respondents declare that they used 40 respectively 50 and 100 percent of the loan amount for 
household consumption. In combination with being a first time borrower, this may affect their 
repayment ability. Despite this, the result confirms that the farmers in general have high awareness 
of the purpose of the loan and the importance of investing the loan in the agricultural business in 
order to succeed with the repayment. 

 
Figure 7: Frequency statistics for loan amount spent on household consumption. Source: Field study in Morogoro 
region in Tanzania (2019). 
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Regarding development of business plans, Figure 8 shows that 69.8 percent of the respondents 
report that PASS developed a business plan for their businesses and 29 percent that they do not 
know if they have received a business plan. One respondent declare that PASS did not develop a 
business plan because the business already had one. Only 29.1 percent report that they use the 
business plan in their planning and operations, which is less than half of those who actually have 
a business plan. Various reasons for not using the business plan are declared. Some of the 
respondent state that they do not consider themselves needing a business plan because they already 
know how to run the business, but the most common reason stated by the respondents is the 
language barrier. The business plans are written in English due to the bank’s requirements, but as 
presented in Table 5, only 10.5 percent of the respondents are literate in English. This result in an 
inefficient use of the services; the farmers are forced to pay for the business plan development 
service in order to get a business plan and meet the requirements in the application process, but 
they do not have necessary knowledge for accessing the information. The fact that a larger 
proportion of the farmers state that they use the business plan than those being literate in English 
can be explained by several respondents telling that they receive help with translation from other 
members in the cooperative. As the aim of the business plan is to describe how to run the business 
as productive as possible, the language barrier may affect the productivity of these farmers 
negatively.  
  

 
 
Figure 8: Frequency statistics for business plan. Source: Field study in Morogoro region in Tanzania (2019). 
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7.2 Regression estimates 

The results from the cross-sectional regressions are presented in Table 6 and Table 7. The 
productivity estimates are first analysed, followed by the result from the regression measuring 
Wealth. Table 6 presents the nine estimated models with Productivity as dependent variable, where 
different control variables have been successively included in the model. The Adjusted R-Squared 
increases with the inclusion of control variables, which indicate that the model improves with 
additional variables. 
  
Table 6: Regression estimates with Productivity as dependent variable 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8  Model 9 
Loan 16.037 

(2.146)*** 
3.875 
(1.571)** 

3.654 
(1.537)** 

3.819 
(1.522)** 

4.307 
(1.525)*** 

3.951 
(1.532)** 

3.996 
(1.563)** 

4.073 
(1.552)** 

4.556 
(1.589)*** 

Irrigation  20.140 
(1.572)*** 

19.018 
(1.614)*** 

19.068 
(1.595)*** 

19.016 
(1.573)*** 

18.765 
(1.570)*** 

18.800 
(1.593)*** 

18.586 
(1.606)*** 

18.380 
(1.588)*** 

Use of 
business plan 

  3.333 
(1.481)** 

3.435 
(1.465)** 

3.031 
(1.462)** 

3.031 
(1.450)** 

3.047 
(1.462)** 

2.841 
(1.491)* 

2.535 
(1.489)* 

Female    2.205 
(1.286)* 

2.156 
(1.268)* 

1.782 
(1.283) 

1.740 
(1.314) 

1.913 
(1.307) 

2.035 
(1.290) 

Age     -0.092 
(0.051)* 

0.455 
(0.369) 

0.445 
(0.375) 

0.479 
(0.373) 

0.478 
(0.367) 

AgeSq      -0.005 
(0.003) 

-0.005 
(0.004) 

-0.005 
(0.004) 

-0.006 
(0.003) 

Primary 
education 

      -0.416 
(2.383) 
 

  

Secondary 
education 

       0.919 
(1.552) 

 

Higher 
education 

        4.172 
(3.090) 

Constant 8.918 
(1.500)*** 

5.256 
(0.920)*** 

4.930 
(0.910)*** 

4.053 
(1.035)*** 

8.664 
(2.742)*** 

-4.573 
(9.248) 

-3.965 
(9.938) 

-5.327 
(9.374) 

-4.976 
(9.205) 

Observations 86 86 86 86 86 86 86 86 86 

Adj. R. Sq 0.392 0.7933 0.803 0.808 0.813 0.816 0.813 0.814 0.818 

R.sq 0.399 0.798 0.810 0.817 0.824 0.829 0.829 0.830 0.833 

Notes: Standard deviations are presented in the parenthesis. *, ** and *** indicate significances at 10 %, 5 % and 1 %.  
 
Table 6 shows a positive significant effect of the variable Loan on the dependent variable Productivity 
in all models. However, Model 1 to Model 5 are characterised by heteroscedasticity, why the 
inferences are weak. When including additional control variables, the Adjusted R-Squared increases 
and the problem with heteroscedasticity is solved. Hence, we only consider Model 6 to Model 9 in 
the discussion of the results. The robust and positive significant relationship between Loan and 
Productivity in Model 6 to Model 9 indicates a positive link between financial access and agricultural 
productivity. In other words, obtaining a formal bank loan positively contributes to the farmers 
productivity level. The robust positive effect is theoretically supported by Romer (1990) and Solow 
(1956), as they suggest that productivity is driven by technical improvements as well as investments 
in capital and technology. In addition, King and Levine (1993b) argue that increases in productivity 
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are determined and generated by investments made by entrepreneurs, where capital accumulation 
and technological change account for much of the increases in productivity and growth (Romer, 
1990). The positive relationship is further confirmed in the empirical literature (Adegboye & 
Iweriebor, 2018; Akudugu, 2016; Ammani, 2012; Awotide et al., 2015; Bokpin et al., 2018; Dong 
et al., 2012; Ekwere & Edem, 2014). In addition, Kajenthini and Thayaparan (2017) show that 
financial access has a significant positive effect on paddy production in Sri Lanka due to improved 
technology and new inputs, which supports the plausibility of the result. This means that farmers 
engaged in paddy production may experience increases in their agricultural productivity as a result 
of accessing a formal bank loan, when comparing to not accessing a loan. 
  
Furthermore, we observe that Irrigation has a significantly higher effect on Productivity, in 
comparison to the variable Loan. The importance of irrigation for agricultural productivity is 
supported by previous literature (Carruthers et al., 1997; Huang et al., 2006; Oramah, 1996). The 
result implies that farmers with access to an irrigation system gain higher productivity in their 
paddy production. This can be explained by increases in both crop and labour productivity, which 
enable smallholder farmers to achieve higher yield and income (Hussain & Hanjra, 2004) and 
increases the production in terms of technical, allocative and economic efficiency (Bidzakin et al., 
2018). In addition, the variable Use of business plan positively affects the variable Productivity, ranging 
from five percent significance level in Model 6 and Model 7 to ten percent significance level in Model 
8 and Model 9. This indicates that paddy farmers who use their business plan have a significantly 
higher productivity, which highlights the importance of running the business in accordance with 
the suggestions in the business plan.  
 
Control variables representing household characteristics such as Female, Age and AgeSq are further 
included in the model. The variable Female has a positive effect on productivity in the models, but 
the effect is insignificant. However, the positive effect contradicts previous empirical result, 
showing that labour and market imperfections affect female farm productivity more than male 
productivity due to e.g. different labour market discrimination (Palacios-López & López, 2015) 
and that lower levels of inputs and human capital result in lower yields for female farmers than for 
male farmers (Quisumbing, 1995). The variables Age and AgeSq demonstrate a positive but 
diminishing effect of age on productivity, but the relationship is not significant. The signs of the 
coefficients imply that productivity increases with the age of the farmer, but decreases after a 
certain age. Aside from the insignificance, the result is in line with the suggestions by Tauer (1984; 
1995) as well as Tauer and Lordkipanidze (2000). 
 
Moreover, the relationship between different educational levels and productivity is tested by 
including the educational variables Primary education, Secondary education and Higher education separately 
in Model 7 to Model 9. None of the educational variables are significant, which contradicts previous 
findings by Oduro-Ofori et al. (2014) regarding the significant impact of educational level on 
agricultural production. However, the insignificance of the educational variables demonstrates that 
the level of formal education does not affect agricultural productivity. This is also suggested by 
Kalirajan and Shand (1985) as their results highlight the importance of non-formal education and 
show that formal education has no significant effect on productivity. In other words, this implies 
that level of formal education does not impact productivity; more important is non-formal 



 
 

 35 

education such as “know how” within the agricultural production techniques. This finding 
highlights the importance of business training activities, to which more effort should be assigned. 
  
Table 7: Regression estimates with Wealth as dependent variable 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 
Loan 
 

2.428 
(0.629)*** 

2.383 
(0.575)*** 

2.001 
(0.581)*** 

1.886 
(0.592)*** 

1.833 
(0.603)*** 

1.883 
(0.620)*** 

1.330 
(0.584)** 

Female  -0.932 
(0.613) 

-1.183 
(0.604)* 

-1.705 
(0.749)** 

-1.685 
(0.753)*** 

-1.743 
(0.772)** 

-1.609 
(0.707)** 

Age  -0.036 
(0.024) 

0.372 
(0.171)** 

0.399 
(0.173)** 

0.381 
(0.177)** 

0.403 
(0.187)** 

0.332  
(0.172)* 

AgeSq   -0.004 
(0.002)** 

-0.004 
(0.002)** 

-0.004 
(0.002)** 

-0.004 
(0.002)** 

-0.004 
(0.002)** 

Married    -1.003 
(0.836) 

-1.078 
(0.853) 

-1.211 
(0.924) 

-1.617 
(0.851)* 

Secondary 
education 

 2.696 
(0.695)*** 

2.824 
(0.677)*** 

2.725 
(0.688)*** 

2.756 
(0.694)*** 

2.750 
(0.698)*** 

2.159 
(0.655)*** 

Non-agricultural 
income 

   -0.049 
(0.577) 

-0.068 
(0.581) 

-0.036 
(0.590) 

0.079  
(0.540) 

Household size     0.073  
(0.142) 

0.166  
(0.282) 

0.093  
(0.259) 

Household 
children 

     -0.141 
(0.366) 

-0.160 
(0.335) 

Land ownership       0.153 
(0.038)*** 

Constant 5.401 
(0.439)*** 

6.981 
(1.275)*** 

-2.985 
(4.312) 

-2.473 
(4.359) 

-2.291 
(4.394) 

-2.817 
(4.624) 

-0.770 
(4.261) 

Observations 86 86 86 86 86 86 86 

Adj. R. Sq 0.141 0.307 0.346 0.341 0.398 0.327 0.437 

R. Sq 0.151 0.340 0.384 0.395 0.335 0.399 0.504 

Notes: Standard deviations are presented in the parenthesis. *, ** and *** indicate significances at 10 %, 5 % and 1 %.  
 
The results from the wealth estimates are presented in Table 7, where a positive significant effect 
of the variable Loan on the dependent variable Wealth can be identified. However, Model 3 is 
characterised by heteroscedasticity, why the model is excluded from the discussion due to weak 
inferences. The finding shows that a formal bank loan positively improves the farmers level of 
welfare. The positive effect of Loan is robust and significant even when controlling for other 
demographic and household related factors. However, alongside with additional inclusion of 
control variables in the models, the coefficient slightly decreases. This may indicate that the effect 
of Loan on Wealth is overestimated in the first models.  
 
The positive effect is theoretically supported by King and Levine (1993a) who show that financial 
development correlates with growth and per capita income. In this context, financial institutions 
play an important role to fund entrepreneur’s innovative activities which in turn promotes 
economic growth (King & Levine, 1993b; Schumpeter, 1912). Financial development is further 
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proven to increase welfare (Beck et al., 2010; Greenwood & Jovanovic, 1989) and reduce poverty 
through relaxing of credit constraints (Aghion & Bolton, 1997; Galor & Moav, 2004; Galor & 
Zeira, 1993), which confirms the result. The findings are plausible as the relationship between 
financial access and welfare improvements is also confirmed by the empirical literature (Abraham, 
2018; Dimova & Adebowale, 2018; Khandker & Faruqee, 2003; Pitt & Khandker, 1998; Taiwo & 
Ojo, 2016; Weiss & Montgomery, 2005). For example, financial access is found to increase 
agricultural output and farmers income which improve their well-being (Qureshi et al., 1996), 
increase the size of women’s enterprises and socio-economic status (Dzizi & Obeng, 2013), and 
improve the standard of living and reduce multidimensional poverty (Khaki & Sangmi, 2016).  
 
The variable Female has a negative relationship with Wealth which is significant on ten percent level 
in Model 4 to Model 7, indicating that females have a lower welfare level than males. The negative 
sign for the variable is not surprising, due to the fact that men tend to earn higher wages and be 
more likely to own land and productive assets compared to women (Ortiz-Ospina & Roser, 2019). 
When observing the coefficient for the variable Age, the result shows that increases in the farmers 
age have a statistic significant positive effect on Wealth at five percent significance level in Model 4 
to Model 6 and ten percent significance level in Model 7. Moreover, the significant negative sign of 
AgeSq indicates that age has a diminishing return on the welfare level, meaning that the farmers 
age has a positive but decreasing effect on welfare. The result is reasonable because more income 
can be assumed to be generated when a person becomes older due to increased marginal 
productivity, hence increasing the welfare level of the individual. However, the marginal 
productivity decreases after a certain age why the welfare level also can be assumed to decrease.  
  
Model 7 shows that Married has a statistic significant negative effect on Wealth at ten percent 
significance level, which contradicts findings by Anyanwu (2014) who suggests that marriage has 
a poverty reducing effect. The negative coefficient for Married is questionable, as being married 
could imply two incomes to the household. The result further shows that Secondary education has a 
positive effect on Wealth at one percent significance level in all the models where the variable is 
included. The positive relationship is supported by previous literature, as education is recognised 
as an important determinant of socio-economic well-being and welfare due to enhanced 
employability, productivity and income earning capacity (Hanushek & Welch, 2006) which 
increases household income and welfare (Hanushek & Woessmann, 2010; Patrinos & 
Psacharopoulos, 2011). This indicates that secondary education has a positive effect on the farmers 
level of welfare.  
 
The variables Non-agricultural income, Household size and Household children are insignificant in all 
models where they are included. The coefficient for Non-agricultural income is negative in Model 4 to 
Model 6, but positive in Model 7 when also controlling for Land ownership. The insignificance of  
Non-agricultural income can be questioned as this type of income can be considered less exposed to 
seasonal factors and weather-related risks, hence being more stable. To not only rely on agricultural 
income can therefore be assumed to have a positive effect on household welfare. Furthermore, 
the variable Household size has a positive coefficient while Household children is negative. The positive 
effect of Household size contradicts previous literature showing that size of household negatively 
affects welfare and that number of household children progressively increases the probability of 
being poor (Anyanwu, 2014). The different signs of the variables are noticeable as they have a high 
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positive correlation, since number of children affects the size of the household.  The last variable 
included is Land ownership, which has a statistic significant positive effect on Wealth at one percent 
significance level. The more acres of land a farmer owns, the higher is the welfare level. The result 
is reasonable as ownership of land is related to more productive use of family labour, nutritional 
status, smooth consumption and improvements in income and well-being (World Bank, 1999).  
 
As Loan is found to have a positive significant effect on both Productivity and Welfare, we conclude 
that farmers with access to formal finance have higher levels of productivity and welfare.  
Therefore, guarantees that enable formal lending to the agricultural sector generate welfare and 
productivity improvements, why it can be considered as an effective tool for poverty reduction. 
However, the study has identified three areas for improvements to ensure a more efficient 
utilisation of the loans and to optimise the catalysing effect of the PASS guarantee. Firstly, by 
making the business plan more understandable and hence, more accessible to the farmers, the 
overall productivity increases and therefore the risk of default may decrease. Secondly, as the result 
indicates low financial literacy among the farmers, emphasis to reinforce the understanding of the 
loan conditions should be prioritised. This is important as the lower level of financial literacy 
implies an increased risk of default because the knowledge about how much return the investments 
have to generate is insufficient. Lastly, formal education has no significant impact on productivity 
but knowledge can be assumed to affect productivity positively, why strategies to increase business 
training activities should be considered.   
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8. Conclusion and policy implications 
This paper has investigated the impact on productivity and welfare of access to formal finance in 
the agricultural sector in Tanzania and identified areas for improvements to ensure a more efficient 
utilisation of the loans and optimise the catalysing effect of the PASS guarantee. The study has 
reached three key findings; 1) Access to formal finance has a robust, positive and significant effect 
on agricultural productivity. Farmers provided with a formal bank loan have higher yield per acre 
than non-borrowers. 2) The use of business plan has a positive and significant effect on agricultural 
productivity, indicating that farmers who use their business plan are more productive. This finding 
highlights the importance of running the business according to the suggestions in the business 
plan. 3) Access to formal finance has a positive and significant effect on household welfare. 
Households provided with a loan attain higher welfare in terms of wealth, which is measured by 
asset ownership, type of sanitation facility, cooking fuel and access to electricity. The results 
confirm that the guarantee has positive effects on both productivity and welfare, why it can be 
considered as an effective tool for poverty reduction.  
 
The key findings have important policy implications. Firstly, as access to finance is proven to have 
positive effects on both agricultural productivity and household welfare, effort to promote access 
to formal credit sources should be encouraged by both local governments, international 
development agencies and NGOs. Secondly, the low frequency of business plan use is problematic 
due to its positive effect on agricultural productivity. Therefore, it is important to encourage 
farmers to use their business plans in their operations, as well as providing necessary opportunities 
to facilitate the use. The most common reason for not using the business plan is the language 
barrier, why we recommend PASS to offer translation services to increase the productivity of the 
farmers as well as the probability of repayment. In addition, as the result indicates low financial 
literacy among the farmers, emphasis to reinforce the understanding of the loan conditions should 
be prioritised. Finally, the result show that formal education has a significant effect on household 
welfare but when considering productivity, formal education is not significant on any level. 
However, knowledge can be assumed to affect productivity positively, why strategies to increase 
both formal and informal education, such as business training, should be considered. 
 
Our result opens for future research on the relationship between financial access, productivity and 
welfare in other regions and countries. This would further contribute to the evidence of the impact 
of financial access in credit constrained sectors and verify if the result is applicable in other 
contexts. The guarantee instrument receives extensive attention due to its potential to advancing 
the 2030 Agenda, why further studies are crucial to ensure efficient use of development aid. 
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Appendix 

QUESTIONNAIRE 
 

Thank you for participating in this survey!  
Your responses are voluntary and will be strictly confidential.  

Responses will not be identified by individual or shared with another part.  
All responses will be analyzed as a group. 

We are two students from Linköping University in Sweden conducting this survey as part of our graduation project. 
The purpose of the study is to evaluate the welfare effects of access to formal credit. 

 
 
 

Date: 
 

Number: 
 

Group:  



 
A: Respondents information 
1. What is your sex? 
o Male 
o Female 

2. How old are you? 
 
 
 
  
 

3. What is your highest level of 
education? 
o No education 
o Primary school 
o Secondary school 
o Higher education 

4. Can you read and write? 
o Kiswahili 
o English 
o Kiswahili and English 
o Other language 
o Illiterate 

B: Household information 
5. What is your marital status? 
o Never married 
o Married 
o Widowed 
o Other 

6. What is your relation to household head? 
o I am the household head 
o Husband/wife 
o Daughter/son 
o Other 

7. What is the number of members in the 
household? 
 
 
 

8. How many children in the age of ( ) lives in the 
household?  
 
0-6 years: ____________________ 
 
6-15 years: ___________________ 
 
15 years and above: ____________ 

9. How many children are attending school? 
 
6-15 years: ____________________ 
 
15 years and above: ____________ 

10. Who pays for these children’s school tuition? 
o Household 
o Relatives 
o Others 

C: Economic activity 
11. What is your main economic activity? 
o Farming 
o Non-farming 

12. If farming, what is the main crop? 
o Paddy 
o Maize 
o Sunflower 
o Other: __________________ 
o Not applicable 

13. Has the household any income from  
non-agricultural activities? 
o Income from non-agricultural jobs 
o Receives money from relatives/friends 
o Other 
o No other income 



 
 

 

D: Loan information 
14. How many times 
have you received a 
formal loan with 
support from PASS? 
 
 
 
 
 
 
 

15. In what year 
did you take the 
first loan? 
 
 
 
 
 
 
 

16. In what year did 
you take the latest 
loan? 
 
 
 
 
 
 
 

17. What was the total 
loan amount of your 
latest loan? 
 
 
 
 
 
 
 

18. Who made the 
decision to apply for a 
loan? 
o Decided on my own 
o Decided together 

with someone else 
o Someone else 

decided, not me 

19. Who made the decision 
about how to use the loan? 
o Decided on my own 
o Decided together with 

someone else 
o Someone else decided, 

not me 

20. Who is using the 
loan? 
o Myself 
o Another 

household 
member 

o Other 

21. What did you mainly use the loan for? 
o Buy/lease more land 
o Purchase inputs 
o Buy/lease machineries 
o Buy/hire farm equipment 
o Private spending 
o Other: ____________________ 

22. How much of the 
loan was spent on 
household 
consumption? 
o 0-10 % 
o 10-50 % 
o 50-100 % 

23. What is the interest 
rate for the loan (%)? 
 
 
 
 
 

24. How long time do you 
have to repay the loan? 
o Less than 1 year 
o 1-3 years 
o More than 3 years 
o I do not know  

 
25.  Are you able to 
repay the loan? 
o Yes 
o No 

26. If no, why are you not able to repay the 
loan? 
o The repayment amount is too high 
o The price was lower than expected 
o The yield was lower than expected 
o The loan was spent on household 

consumption 
o Someone else took the money 
o The repayment period is too short 
o The loan disbursement was late 
o Other  
o Not applicable 

27. Did you receive 
help from PASS with 
the loan application? 
o Yes 
o No 
o I do not know 

 

28. Did PASS develop a 
business plan for your 
business? 
o Yes 
o No 
o I do not know 

29. Did you use the business 
plan? 
o Yes 
o No 
o I do not know 
o Not applicable 



 
E: Borrowing behaviour 
30. When you received your first loan with 
support from PASS, was that the first time 
you got a formal bank loan? 
o Yes 
o No 

31. Have you got a loan from other source than a bank 
for agricultural activities (multiple responses 
possible)? 
o Microcredit 
o Family/relatives 
o Friends 
o Other 

32. Does any other household member have/had 
a formal loan? 
o Yes 
o No 

F: Production 
33. How many acres do you 
own/rent/cultivate? 
 
Own: _________________ 
 
Rent: _________________ 
 
Cultivate: _____________ 
 

34. How many bags did 
you produce last season? 
 
 
 
 
 
 

35. How many bags did 
you sell last season? 
 
 
 
 
 
 
 

36. What was the price for 
selling 1 bag last season (Tsh)? 
 
 
 
 
 
 

37. Do you have an 
agreement with the buyer 
of your production? 
o Written 
o Orally 
o No agreement 

 

G: Labour H: Savings 
38. How many household workers 
did you use last season? 
 
 
 
 
 

39. How many hired workers did 
you use last season? 
 
 
 
 
 

40. After selling your products, are 
you saving money? 
o Nothing 
o Saves a little 
o Saves half the income 
o Saves almost everything 
o Saves everything 

 

41. Do you have a bank account? 
o Yes 
o No 

 



 
I: Standard of living 
42. Does your household have electricity? 
o Yes 
o No 

43. What is your source of water? 
o Tap water inside housing unit  
o Shared or public pipe/well 
o Surface water  
o Other 

44. What type of sanitation facility do you have? 
o Flush toilet inside housing unit 
o Public flush toilet 
o Pit toilet/latrine 
o No facility 

45. What type of cooking fuel do you use? 
o Electricity/gas/kerosene 
o Wood/dung/charcoal/coal 
o Other 

46. What is the floor material in your house?  
o Natural floor (earth/dung) 
o Rudimentary/finish floor 

47. Which of following assets does your 
household own (multiple responses possible)? 
o Radio 
o TV 
o Mobile phone 
o Computer 
o Refrigerator 
o Bicycle 
o Motorbike 
o Car 
o Tractor 

 
 



 


