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Abstract
In theory, differences among farming households' entrepreneurial orientation (EO) and
geographic proximity to transportation infrastructure (affecting the ability to exploit commercial
farming opportunities) should play a critical role in how efficaciously farmers are able to
transform borrowed funds into improvements in income, education, healthcare and housing. We
report new data (from 575 farming households in Mekong Delta, Vietnam) designed to unpack
the effects of potentially complex interactions among EO, credit utilisation and local physical
geography on multiple dimensions of poverty. Two distinct measures of poverty serve as
dependent variables: one based solely on income, referred to as income poverty (IP); and another,
recommended by the UNDP and adopted by Vietnam's government in 2015 measuring education,
healthcare and living conditions, referred to as multidimensional poverty (MP). We apply a
Heckman correction to control for non-random selection into borrower status and instrument for
the endogenous explanatory variables of primary interest (EO and loan drawdown amount). Our
findings show that EO significantly reduces IP, and credit utilisation significantly reduces MP.
We also find a significant effect of interaction term among EO, credit, and the local geographic
environment on income poverty. These findings provide a new perspective on poverty reduction
policies in developing countries.
Keywords: Credit, entrepreneurial orientation (EO), income poverty, Mekong Delta,
multidimensional poverty
1. Introduction
We report joint effects of entrepreneurial orientation (EO) and credit utilisation on poor
farmers' ability to climb out of poverty, while controlling for demographic characteristics among
575 farming households in Mekong Delta, Vietnam, and environment- or market-level
geographic factors thought to influence multiple dimensions of poverty, which include education,
healthcare and housing. Many empirical studies test the theoretical prediction that credit (among
other factors) is expected to reduce poverty (e.g., Khandker et al., 1998; Khandker, 2005; Phan et
al., 2014). This study employs the so-called configurational approach (Meyer et al., 1993;
Wiklund and Shepherd, 2005), measuring joint effects of EO, the amount borrowed (loan
drawdown amount) and access to road transportation infrastructure on poverty, based on the
theory that EO is critical in enabling them to transform borrowed funds into more productive
commercial farming outcomes and thereby reduce (possibly multiple dimensions of) poverty. We
examine two distinct measures of poverty: one based solely on income, referred to as income
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poverty (IP); and another, measuring non-financial dimensions of poverty (education, healthcare,
housing, information access, and water and sanitation) referred to as multidimensional poverty
(MP). Our data do not reject the null hypothesis that IP and MP are independent, confirming that
they do indeed measure distinct aspects of poverty. We compare empirical models to better
understand the distinct drivers of IP and MP. Our empirical modelling applies a Heckman
correction to control for non-random selection into borrower status and uses exogenous variables
(such as distance to the nearest bank) as instrumental variables for our two endogenous
explanatory variables of primary interest (EO and loan drawdown amount). Our findings show
that EO significantly reduces IP, and credit utilisation significantly reduces MP. These findings
provide a new perspective on poverty reduction policies in developing countries.
There is already a sizable and distinguished sub-literature in development studies focused
on entrepreneurial behaviour as a potential mechanism for poverty alleviation (Ahlstrom, 2010;
Benedikter et al., 2013; Carter et al., 2017; Newman et al., 2017; Djankov et al., 2018; Fitz-Koch
et al., 2018; Sohns and Diez, 2018). In rural areas of developing countries, microentrepreneurship
has become a key factor in the socio-economic development via creating new jobs and limiting
the migration to cities (Sohns and Diez, 2018). Entrepreneurial farmers in rural regions are those
for whom “farming is no longer regarded as a way of life but a business enterprise capable of
transforming rural living conditions” (Naminse et al., 2021, p. 2595). Entrepreneurial attitudes
and business practices help smallholder farmers increase their income and living standards
(Naminse et al., 2021), as well as increasing survival chances in the face of external shocks,
which include increasingly complicated market structure, international supply chains and volatile
changes in export prices (Hu et al., 2021). Using credit to purchase farm equipment, higher
quality seeds or undertake new agricultural ventures such as aquaculture can be used to achieve
gains in yields, productivity and income (Naminse et al., 2021).
In the small business economics literature, one of the most important theoretical constructs
and widely used empirical instruments is referred to as Entrepreneurial Orientation (EO). EO is
theorized as a latent characteristic of businesses or organizations (rather than individuals)
consisting of innovativeness, proactiveness, and risk-taking (Miller, 1983; Covin and Slevin,
1989), although Covin and Wales (2019) argued that EO could also be meaningfully measured as
a characteristic of individuals. It makes sense to elide the distinction between smallholder
farming businesses and individual farmers or farming households, due to the very small size of
these business (sometimes referred to as microentrepreneurship [Adhvaryu & Nyshadham, 2017;
Sohns and Diez, 2018; Patterson et al., 2021]) and observational equivalence when eliciting EO
as a characteristic of the business or the individual head of household responsible for making
major decisions about farming operations (Stambaugh et al., 2017).
EO is typically elicited from business decision makers as a one- or three-factor construct
based on responses to a short list (in our case, twelve) Likert-scale questions. As an empirical
measure, EO is intended to capture "strategy-making practices, managerial philosophies, and
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behaviours that are entrepreneurial in nature" (Anderson et al., 2009, p.220). In other words, EO
is the degree to which an organisation (or a household/individual) behaves entrepreneurially
across a wide range of business contexts. EO is thought to measure differences in strategic
orientation and, in our case, the farmer's propensity to transform resources (e.g., financial credit)
into more valuable outputs (i.e. achieving household-specific productivity growth). The precise
mechanism and empirical relationship through which EO affects poverty remain unclear,
however (Beal and Astakhova 2017; Halvarsson et al., 2018). According to Cumming, Johan, and
Uzuegbunam (2020, p. 22): “[W]e lack a coherent empirical picture of the causal mechanisms
that underlie the relationship between entrepreneurship and poverty”.
Regarding the effects of access to (and provision of) credit on poverty, there is a much
larger empirical literature. Many reasons have been put forward to explain, for example, why
microfinance or the availability of credit markets can help (but not always) reduce poverty
(Khandker et al., 1998). Mechanisms linking credit utilisation to higher incomes include
consumption smoothing (Khandker, 2005; Phan et al., 2013) and portfolio diversification for lowincome households exposed to multiple risks (Zaman, 1999). The empirical literature remains
decidedly mixed, however, where some very well-designed studies have found no significant
improvements associated with credit utilisation in key non-financial dimensions of poverty such
as health, education or women’s rights (Banerjee et al., 2015). It remains an open question
whether these mixed empirical findings are because the true causal effects of credit utilisation on
poverty are generally weak or, instead, result from misspecification (e.g., more flexible, nonlinear
and multi-causal empirical modelling is required to reveal joint effects of credit and the ways in
which it is used on poverty). Adams and Piskhe (1992) argued that subsidised credit programmes
in rural regions may fail to measurably reduce poverty because recipients lack large-scale farm
management skills and, for a variety of possibly well-founded reasons, do not see value in or
avoid utilising the supporting services provided by those programs that were intended to channel
credit into more productive farming techniques. Further, Newman et al. (2017), pointed out gaps
in most previous empirical studies of microfinance programmes, which seemed to ignore or not
have data about potential borrowers' other formal and informal credit sources.
Our study has two primary objectives. The first is to answer the Cumming, Johan, and
Uzuegbunam’ (2020) suggestion by taking into account both the direct effects of credit and EO
on poverty and their joint effects when an interaction term is included. Although there are already
a number of important papers examining credit and entrepreneurship (e.g., Bruton, Khavul and
Chavez, 2011; Rahaman, 2011; Beck, Lu, and Yang, 2015; Girma and Vencappa, 2015; Sohns
and Revilla Diez, 2018), there remain important gaps (Newman, Schwarz, and Ahlstrom, 2017)
and, as yet, no response to Cumming, Johan, and Uzuegbunam’ suggestion. Our empirical model
accounts for aspects of the local geographic environment (e.g., distance from each participant's
household to the nearest car-accessible road) that we believe are likely to jointly determine how
credit utilisation and EO affect poverty. Our empirical strategy follows that the so-called
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configuration model used by Zahra (1991) and Wiklund and Shepherd (2005), where they
measured the fully interacted joint effects of EO, access to financial capital and environment on
firm performance. Meyer, Tsui and Hinings (1993) argued that the configuration model is also
appropriate for data in which individuals with a well-defined group-level structure are the
primary unit of observation. Applying this model to explain the joint effects of EO, credit and the
local geographic environment on rural farming households' risk of poverty is, we believe, a novel
contribution. The model we estimate includes interaction terms between geographic proximity
and credit utilisation and EO, which, we believe, helps explain some of the mixed empirical
results in previous studies of the effects of credit on poverty.
Second, it is worth noting that income-based measures of poverty tend to ignore other basic
needs (although see Banerjee, Duflo and Glennerster [2015] for an important exception), which
our focus on MP and comparisons with IP (as alternating dependent variables that proxy for
poverty in our study) addresses. It is intuitive that jointly interacting EO and credit might
influence income and non-income-based dimensions of poverty in different ways (i.e. distinct
types of shifts out of poverty), which motivates our comparison of empirical models (with
identical right-hand-side specifications) of MP and then IP (as dependent variables measuring
distinct poverty-relevant outcomes).
The rest of this study is structured as follows. Section 2 describes the context for this study
which spans several specialised literatures on farming microentrepreneurship, EO, the (joint)
effects of credit and EO on poverty, and different approaches to measuring poverty. Section 3
describes the new primary data we collected, our theoretical model, hypotheses to be tested and
the econometric specification of the empirical models. Section 4 reports results: Confirmatory
Factor Analysis (CFA), Exploratory Factor Analysis (EFA), and marginal effects estimated from
ordered Probit models of MP and IP. A discussion is presented in Section 5.
2. Literature
2.1. EO and its measurement
Numerous debates about which theoretical dimensions and, correspondingly, which survey
items should be included in EO scales have characterised the large and still rapidly growing
literature on EO (Miller, 1983; Covin and Slevin, 1989; Lumpkin and Dess, 1996; Naldi et al.,
2007; Anderson et al., 2009; Covin and Wales, 2012; Anderson et al., 2015; Covin and Wales,
2019). Citation counts and a casual perusal of this literature suggest rather clearly that the two
most popular EO scales are (i) Miller (1983) and Covin and Slevin (1989), and (ii) Lumpkin and
Dess (1996). The Miller-Covin-Slevin EO scale (MCSEO) includes three dimensions:
innovativeness, proactiveness and risk-taking. However, Lumpkin and Dess (1996) argue that EO
should be theoretically conceptualised and empirically measured by five dimensions: autonomy,
innovativeness, risk-taking, proactiveness, and competitive aggressiveness. Covin and Wales
(2012) argue that Miller's three dimensions (1983) which comprise MSCEO, represents "what
EO looks like", whereas the five dimensions of Lumpkin and Dess EO scale (LDEO) reveal, in
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addition, "where to look for EO". Covin and Wales (2012) note that EO is a latent construct (i.e.,
not directly observable), which implies that researchers can choose reflective measurement (i.e.,
with the high association among the survey items used to measure the latent construct) or
formative measurement (with a priori unknown inter-item correlation) to suit their goals. Based
on two meta-analyses, Anderson et al. (2015) conclude that the underlying concept MCSEO is
the market leader (as measured by bibliometric analysis) in the research literature on EO.
Covin and Wales (2019) make the following recommendations to EO researchers: (1)
explicit regarding which theoretical conceptualisation of EO is relevant to the analytic task at
hand; (2) avoid the restrictive idea that the concept of EO should apply only to firms or
organisations, and instead be open to applying EO instruments to investigate individual behaviour
as well. This point is particularly germane to the context of small farming businesses in Vietnam,
of which there are many, in which financial resources are typically pooled intergenerationally
across the members of the farming-business household and whose decision making regarding
innovation, risk-taking and borrowing decisions, in particular, are typical, guided strongly by a
single individual in the role of "head of household."
Short et al. (2009, 2010) used the CATA software to analyse the vocabulary manifest for
EO dimensions instead of surveyed data. The authors concluded that the CATA method provides
a meaningful measure of EO in the past but with an important caveat that it measures redundant
words rather than actual behaviour, whereas EO is essentially behavioural. According to Covin
and Wales (2019, p.8), measuring EO with non-surveyed data is difficult because "the data used
to assess EO’s components are often rough proxies, but not always precise indicators of those
components.” This observation reinforced our methodological choice of using the most
straightforward and most easy-to-understand MSCEO instrument to measure farmers' EO in the
rural developing-economy context of the Mekong Delta.
Although the concept of EO can be applied for individuals, to the best of our knowledge,
there is very little empirical research on EO for individuals in general and farmers in particular 1.
Individual heads of household for family-operated farming businesses are the ones who are, in
most cases, ultimately responsible for uptake of innovative farming and land management
practices, choosing which farm outputs to produce and borrowing decisions that would enable
increasing their farm's capital insensitivity and managing financial risk. Iza et al. (2019)
developed an EO scale for farmers and empirically reported the relationship between the EO of
152 beekeeping and coffee and the farmers' openness to agricultural innovation in Uganda. Based
on the EO scale of small business owners proposed by Krauss et al. (2005), George et al. (2016)
and Lai et al. (2017), the authors adjusted and built the EO scale for farmers. The authors
1

Some documents are reporting on the characteristics and skills of entrepreneurial farmers (Pyysiäinen et

al., 2006; Clark, 2009; Kahan, 2012), but to the best of our knowledge, no empirical research has
developed an EO scale specialised for farmers aside from Iza et al. (2019).
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constructed the EO of farmers with four dimensions: innovativeness, risk-taking, proactiveness
and entrepreneurial intentions. A CFA was employed to assess whether the scale is appropriate.
The result from CFA analysis showed that "slightly adapted measures of innovativeness,
proactiveness and entrepreneurial intentions suited the context of the research area" (Iza et al.,
2019, p.204-205)2.
Social changes such as urbanisation, international integration, market volatility and climate
change have created an inevitable pressure on farmers to change to fit the new context. However,
making changes is not easy because of the demographic challenges of rural regions (Gurría,
2007) and farmers’ specific psychological characteristics such as conservativeness. Farmer
conservativeness can be explained by the characteristics of peasant societies as described by Scott
(1976), which are characterised by "a constant competing to remain equal" (Tucker, 2010, p.933).
"Peasant sociality is thus resistant to entrepreneurial innovation and development" (Tucker, 2010,
p.933). In the case of Vietnam, due to the characteristics of agriculture that depends on nature,
farmers have to rely on each other to cope with natural disasters and support each other, resulting
in a timid and passive mentality of farmers (Nguyen, 2005). The village's law that regulates the
behaviour of individuals is the value system and standards of the village, creating the identity of
individuals in the same village. This identity creates a mentality of dependence on the collective
and the habit of relying on the majority (Nguyen, 2005). Rich production knowledge is
accumulated through experience. Innovation mainly comes from hybrid villagers outside the
village or incomers (Tucker, 2003). Thus, we believe that the permanent living in the village of
rural households, as described by Nguyen (2005), is an obstacle to the formation of the
entrepreneurship spirit of farmers.
Another challenge to support rural innovation processes is the low level of education of the
rural population (Gurría, 2007). Low educational attainment is correlated with cognitive
impairment in individuals (Brucki and Nitrini, 2014). Due to limited cognitive resources, people
do not always optimise outcomes, but most of the day-to-day process is habitually repetitive
choices to achieve satisfaction (Simon, 1976; Jager et al., 2000). This argument is supported by
Banerjee (2003) that "people may not always seek out the best options because they are held back
by psychological constraints or social norms" (p.2). The theory of social learning states that
observing and reproducible behaviour of a person may imitate that behaviour (Jager et al., 2000).
Imitation is an automatic social process related to the theory of social learning and normative
conduct (Schmit and Rounsevell, 2006). People use imitation in learning new behaviours as a
strategy to economise their cognitive efforts (Jager et al., 2000).
Similarly, farmers rely on imitation and habits to efficiently use their limited cognitive
resources (Jager et al., 2000). They will look for robust solutions (such as imitation) to put into
the social play process when faced with uncertainties (Festinger, 1954 in Jager et al. (2000),
2

See Iza et al. (2019) for the used EO scale details.
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Schmit and Rounsevell, 2006). Imitation is considered a vital factor of the innovation process,
such as using new fertiliser (Feder and Umali, 1993) and adopting conservation tillage practices
(Warriner and Moul, 1992). We argue that constructing an indicator that reflects the
innovativeness, action orientation, and risk-taking of farmers during the transition cannot ignore
the conservativeness and imitation of farmers.
We constructed the scale of farmers’ EO including three dimensions weighted into a single
scalar based on 12 survey items reflecting innovativeness, proactiveness and risk-taking. We refer
to the MSCEO scale and Iza et al.’ (2019) scale proposed for beekeeping and coffee farmers in
Uganda. Essential skills of entrepreneurial farmers that have been pointed out in the documents
of Pyysiäinen et al. (2006), Clark (2009), Kahan (2012) as well as some general psychological
characteristics of rural farmers in Vietnam mentioned in the papers of Nguyen (2005), Tran
(2014), Tran and Nguyen (2016). Then, we adjusted the items' contents in the EO scale to match
our research subjects. As discussed above, conservativeness is the main challenge in the
formation of entrepreneurship, and a large number of farmers use imitation to cope with the
transformation in agriculture. Thus, we have included these two characteristics into our EO scale.
In the innovativeness dimension, we build items that represent the farmer's production
transformation orientation in the past and the initiative or conservativeness of farmers in learning
new information related to production. The proactiveness dimension includes items that reflect
the proactiveness or passiveness in production to cope with changes in agriculture. Finally, we
have included items that reflect action orientation (wait and see posture, imitation, or seeking for
new opportunities) under uncertainties in the risk-taking dimension. The participants responded
by scoring each item in the EO scale based on a 5 point Likert scale ranging from 1- disagree
strongly to 5- agree strongly. To make the scale simpler for the participants who are farmers and
to detect the farmers’ responding inertia, we designed a scale where the content of each item is
either a statement of one column or the statement of the opposite column instead of two parallel
columns as in the studies of Covin and Slevin (1989), and Covin and Wales (2012). Particularly,
in the EO scale of farmers we present below, the statement of the 2nd, 4th, 5th, 9th, 10th and 12th
items is in the opposite side of the statement of the 1st, 3rd, 6th, 7th, 8th and 11th items. See
appendix 1 for details of the EO scale.
2.2. Theory and hypotheses development
2.2.1. Credit and poverty
The primary theory explaining how credit can be expected to reduce poverty is
straightforward. Credit enables households to smooth consumption and exploit investable
opportunities financed (at least in part) by future earnings, without the constraint of funding new
enterprises out of current earnings and savings. Development theory similarly points to market
imperfections that leave poor people credit constrained, wanting to borrow -- but unable to find
willing private lenders -- to make rational investments in health or education that, in turn, could
be expected to raise their marginal productivity and earn above-market returns on investment
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(World Bank, 2014). There is considerable evidence to support this theory, although, as we will
see, it is mixed (Imai et al., 2010). Microcredit, for example, is considered by some as having
proved itself as an effective evidence-based tool for reducing poverty and improving living
standards (Khandker et al., 1998; Wright, 2000; Khandker, 2005). `Having greater access to
financial services … lifts people out of poverty' (Villasenor and West, 2015, 7). Despite
microcredit improving rural households’ living conditions, however, Li et al. (2011) find that
non-poor borrowers make up the majority of those who benefit from China's microcredit
programmes. Coleman (2006) reports similarly microcredit in Thailand. Regarding microcredit
provided by the Vietnam Bank for Social Policy (VBSP), Phan et al. (2014) report mixed results,
with positive effects on consumption but no measurable effects on household income. More
pessimistically still, Nakano and Magezi (2020) find no evidence that microcredit positively
affects profits from rice cultivation or household income although uptake rates of new technology
increased significantly. Throughout the relevant empirical literatures, few studies use
multidimensional poverty index as the dependent variable.
Based on the theoretical considerations and empirical evidence discussed above, the
following hypothesis can be stated formally:
H1: Credit (i.e. loan drawdown amount, regardless of which credit source) reduces the
probability of farming households being classified as poor.
2.2.2. EO and poverty
Insofar as entrepreneurship leads to increased farm productivity, competitive economies
would be expected to reward it with higher per capita income, more jobs and socio-economic
development (World Bank, 2004; Al-Mamun and Fazal, 2018; Djankov et al., 2018). At
individual and household levels, entrepreneurial activities generate income for entrepreneurs
(Banerjee et al., 2015) that enables access to other services such as education (Ferguson et al.,
2007) and health care (Lazar and Davenport, 2018). Therefore, policy-makers and advisory
services consider enhancing entrepreneurial efforts and attitudes as an efficient way to increase
the income of the farming population (De Wolf et al., 2007). To survive and maintain income in a
volatile environment, farm micro-enterprises, like other small firms, need to ultimate their
resources, look for new income-generating opportunities, and develop new production strategies
(Alsos et al., 2003, Grande et al., 2011). EO, with its' essential characteristics (e.g. innovative,
proactive, risk-taking) enables small farm firms "to create, reconsider and apply their resources in
more efficient ways" for performance improvement (Grande et al., 2011, p.89). EO is a critical
factor in market orientation to cope with complex consumer preference patterns in agricultural
sectors (Mahindarathne & Gunaratne, 2015). Widiastuti (2021) finds EO's significant positive
effect on coffee farming performance in Glagah District, Indonesia. Similarly, Pindado and
Sánchez (2017) argue that increasing EO is an effective way to promote the adoption of organic
production or new production processes which are directly related to farm profitability. For these
reasons, we propose the following hypothesis:
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H2: EO reduces the probability of farming households being classified as poor.
2.2.3. Fully interacted three-way Transportation-Credit-EO effects on Poverty
Of course, other factors external to the individual must also be present for EO to reduce
poverty. There must be opportunities to adopt new farming techniques and transform them into
additional flows that deliver return on investment (ROI). Credit is one tool that helps transform
entrepreneurial opportunities into tangible ROI. Financial resources are a necessary condition to
implement entrepreneurial strategies (Wiklund and Shepherd, 2005). Individuals who lack credit
access have little chance of becoming entrepreneurs to lift themselves beyond their current
circumstances (Banerjee and Newman, 1993; Beck et al., 2009; Villasenor and West, 2015). Cai
et al. (2018) investigated the effect of credit constraints on the probability of starting households
in China. The regression model revealed a negative and significant association between credit
constraints and household entrepreneurship. A simple entrepreneurial activity in agricultural
production such as using modern inputs (e.g., fertiliser) of poor farmers in rural areas in some
localities in order to improve agricultural productivity also requires heavy subsidies (Dugger,
2007) or at least free fertiliser delivery support (Duflo et al., 2011). Credit is considered to affect
poverty reduction as a resource used for investment, transformation and livelihood expansion.
At the same time, EO is seen as an action-orientation, an opportunity-seeking engine, a
resource-consuming strategic orientation (Covin and Slevin, 1991) under the uncertainty of the
environment. Individuals use EO to transform credit to achieve poverty reduction goals under the
effect of the environment. EO can only manifest its function correctly if it is applied under the
right circumstances. If EO is applied under nonfit situations, it can even be disadvantageous for
family firms (Chirico et al., 2011). The research of Wiklund and Shepherd (2005) on small firms
showed that high EO in a capital-constrained market and a less dynamic environment helps a
small firm perform better, which deviates from the typical assumption that small firms perform
better under favourable circumstances. “In agricultural as well as in general business economics,
distance to market has traditionally been considered an influential factor for the profitability”
(Grande et al., 2009, p.94). The farming village's access to transportation networks, as a conduit
for information flows and networking with key actors in the rural economy's agricultural supply
chain, transporting farm inputs onsite and, most importantly, selling perishable farm outputs in a
timely manner. "The geographical location of the farm, the topography and economic
infrastructure of the region and the entrepreneurial propensity of small farmers all have a bearing
on potential business development" (McElwee, 2006, p.200). Farm firms locate close to the
market may earn a higher profit than their counterparts due to transportation cost advantage
(Grande et al., 2011).
Following Holl's (2004) work on firm births and deaths in Portugal, we propose distance to
the nearest car-accessible road as a parsimonious proxy for physical, social and informational
networks relevant to household farming businesses in Mekong Delta. Farmers who live close to a
car-accessible road have important advantages distributing agricultural product they produce,
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buying agricultural inputs, and receiving up-to-date information from elsewhere in Vietnam's
complex agricultural supply chains linking smallholder farmers to export markets, foreign change
risk and international demand and supply shocks. Smallholder agricultural entrepreneurs can take
meaningful advantage of information and social capital built up by transport infrastructure and
increased frequency of face-to-face interactions that it generates, forming clearer expectations
about the prices that smallholders can expect to receive when considering different production
plans in their respective choice sets. The argument leads to hypothesis 3:
H3: EO, credit supply, and distance to the nearest car-accessible road (when fully interacted
in an econometric model) increase the probability of farming households being classified as nonpoor.
Our emphasis on how EO interacts with credit and transportation networks as key features
of the external reward-generating environment aligns with Covin and Slevin's (1991) original
interpretation of EO as an action-oriented, opportunity-seeking and resource-consuming strategic
orientation in the face of both knowable external structure and uncertainty (e.g., Covin and
Slevin, 1991; Wiklund and Shepherd, 2005). Accordingly, EO helps individuals use credit to
achieve poverty reduction under the constraining or enabling effects of geographical structure and
networks connecting them to international markets. For instance, Wiklund and Shepherd's (2005)
work surprisingly showed that in capital-constrained or less dynamic market environments, EO
was especially helpful for small-firm performance. In the context of rural developing economies,
it remains an open empirical question as to whether EO is any more or less helpful across
relatively challenging or opportunity-rich market environments.
The configurational approach (Meyer et al., 1993; Wiklund and Shepherd, 2005) involves
joint consideration of internal factors such as EO and characteristics of the external rewardgenerating environment (credit and transportation networks in our application of the
configurational approach). The interaction with credit and EO of road-transport infrastructure
captures the joint roles of physical, social and informational networks connecting household
firms to external markets (environment- or market-level factors), theorised as jointly determining
observed poverty outcomes.
Some previous work supports H1 and H2 but, as yet, no study we know of has tested H3.
Because the three-way interaction (H3) of credit, EO and transport networks (again, interpreted
as a proxy for physical supply-chain, social and informational networks) is unfortunately omitted
from most empirical work on this topic, it is unsurprising that previously reported findings are
mixed. Testing how omission of the two-way EO-credit interaction affects measurement of the
marginal effects of EO and credit on poverty is relevant for understanding how omitted variable
bias may influence contradictory findings across the large empirical literature.
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3. Data and methodology
3.1. Data description
Survey data were collected face-to-face in 2020 from 575 farmers in rural Soc Trang
province, Mekong Delta, Vietnam. The province's economy is heavily dependent on agriculture,
with nearly 83% of land used for agricultural production. The village-dwelling population there
consists of three main ethnic groups, Kinh, Khmer and Hoa. We attempted to collect 36 head-ofhousehold observations in 16 communes, covering the 7 out of 11 provincial districts. The survey
design selected locations at the commune level, including the 16 communes (out of 48 communes
in total in Soc Trang province in the Vietnam Household Living Standard Survey (VHLSS)), to
cover maximum variation in commune-level mean household income, education, ethnic
composition, and age of household heads.
The survey was carried out from July-August 2020, thanks to its successes at that time
limiting transmission and case counts of covid-19. Commune leaders provided an exhaustive list
of households from which we selected a random sample of 36 (using a spreadsheet to generate 36
integers without replacement, corresponding to row numbers on the commune's official list of
households. It was announced that participants would receive at least 2USD (just over half a day's
market wage for agricultural labour) for completing the survey, which would take up to one hour.
Heads of household were generally eager to participate after being read the Information Sheet
where they were reminded they could decline to participate or withdraw anytime at no
disadvantage to themselves. In only one case did a selected household not complete, providing a
sample size just one less than what was planned in the survey design (36 households from each of
16 villages). We wanted to avoid political compulsion or social pressure that could have
influenced response data or participants' decisions to participate and, therefore, conducted
surveys in private without outside observers. Although Vietnam enjoys a very high literacy rate
(around 95% in recent VHLSS data), we trained a team of interviewers to read each question and
record participants' verbal (rather than written) responses. When reading the 12 survey items used
to make EO in an observable factor, interviewers were trained to encourage participants to ask
questions about any terms that may have been unclear and which explanations to provide. After
eliminating some farmers who did not provide necesssary information for analysis, the remaining
sample consists of 508 observations
3.2. Variables and measures
3.2.1. Credit utilisation
Empirical studies of credit access or utilisation frequently use a binary variable (can
borrow, cannot borrow) or a Likert item measuring the respondent's subjective evaluation about
how easy it would be to borrow. In contrast, our econometric models use the natural logarithm of
loan drawdown amount by summing original drawdown amounts across all loans that the
participant was making periodic repayments or were otherwise not yet fully paid off. We used an
exhaustive and mutually exclusive 8-type taxonomy of credit sources to record drawdown
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amounts for any loans on which the participant carried debt, from each of the eight types of
lenders: subsidised state-run lenders (i.e., Vietnam Bank for Social Policies (VBSP) and Vietnam
Bank for Agriculture and Rursl Development (VBARD)), local social/political associations,
commercial banks, agricultural input suppliers, agricultural output traders and private informal
lenders, ROSCAs, and friends and family. Approximately 86 percent of borrowers’ loan terms
from informal credit providers (i.e., agricultural input suppliers, agricultural output traders,
private informal lenders, ROSCAs, and friends and family) were for one year or less. Regarding
formal credit providers such as VBSP, VBARD, local social/political associations that mostly
provide medium and long term loans for farmers to improve production, up to 96 percent of loan
terms were for five years or less and the maximum loan term was 10 years, which is considerably
shorter than commonly used 30-year home mortgages for example in other places.
Non-random selection into non-borrwer status (either because the household demanded
zero credit or because they had positive demand but were credit constrained) presented an
obvious methodological challenge, addressed with a Heckman correction as follows. A probit
model was estimated where the dependent variable was binary borrower status and the
explanatory variables included two variables theorised to influence the probability of being a
borrower without influencing the probability of being poor. Two such variables were identified:
log-transformed distance to the nearest bank3 and log-transformed non-living expenses, a
substantial proportion of which are large expenditures on exogenously timed funerals and
weddings. After the probit regression, we calculated the Inverse Mills Ratios (IMR) and included
it as a control for selection into borrower status in the second-stage regression.
In our data (and, we suspect, throughout rural Vietnam), non-living expenses are mostly
driven by large expenditures, often exogenously timed, on funerals and weddings. Whether poor
or non-poor, many farmers borrow to finance funerals and weddings. And because guests
typically bring money as gifts, the host can expect to recoup a large proportion of this
expenditure. It is not uncommon for money received to exceed money spent, and we believe it is
a fair to assume that the motivation for such borrowing is largely independent of their expected
effects on net wealth. Insofar as variation in the size and quality of the host's social networks
systematically affect the likelihood of such borrowing but are distributed independently of
poverty, then non-living expenses in the previous 12 months is a candidate for the exclusion
restriction.
3.2.2. EO of farmers
Covin and Slevin (1991) used nine pairs of survey items (evenly balanced with positively
and negatively scaled items) and defended the assumption, which we follow, that EO can be
3

This exclusion restriction follows Koomson, et al. (2020) and Bukari et al.(2021), who found that
distance to the nearest formal credit institution was correlated with financial market participation (the
analogue to borrower status in our paper) but uncorrelated with poverty, providing justification for
distance to the nearest bank in the so-called exclusion restriction.
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conceived of as a univariate or one- (instead of three-) dimensional latent construct, where each
survey response is modeled as an observed realisation of the unobservable EO latent construct
plus a random variable representing measurement error. We adapted Covin and Slevin's survey
items and the scale proposed by Iza et al. (2019) in two ways to better match the context of
Mekong Delta's household farming businesses and avoid terminology that might other be
confusing or lack relevance to smallholder farmers. The items in our proposed EO scale reflect
the following aspects:


the extent to which the respondent imitated the farming techniques used by others in
their village, interpreted as negatively scaled proactiveness;



conservativeness with respect to uncertainty of adopting new farming techniques
and land management practices;



the extent to which the respondent innovatively and proactively adopted new
farming techniques and accessed to markets; and



the willingness to take risks under the uncertainty of the production environment
and markets.

Following methodological norms in Structural Equation Modeling (SEM) for a
measurement model commonly used in the entrepreneurship literature, Cronbach’s Alpha,
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were employed to test
the internal consistency of the proposed scale and 'latent construct' of EO in the specific context of
farmers in a rural developing economy. Predicted values of EO from CFA were then used as
(potentially endogenous) explanatory variables for the main econometric modelling.

Poverty
Vietnam's (2015) multidimensional poverty (MP) index is composed of five dimensions
(education, health, housing, information access, water quality and sanitation), although it added
one dimensions (employment) for the MP applied from 2022 and both versions recommend
weighting into a tripartite ordered poverty outcome: non-poor (1 if one or no deprivation criteria
are met), near-poor (2 criteria are met) and poor (3 if three or more criteria are met).
To make its IP and MP definitions of poverty comparable, we recomended to following
income-per-capita thresholds to define a three-value ordered dependent IP variable based on the
standard of Vietnam: 1= non-poor if monthly income was greater than 2.25 million VND;
2=near-poor if monthly income was 1.5 to 2.25 million VND; and 3=poor if monthly income was
less than 1.5 million VND.
3.2.3. Transport networks and structure of socio-economic environment
Distance is measured as the natural logarithm of the one-way distance from the farmer's
house to the nearest car-accessible road in kilometres. Table 1 and Appendix 3 provide further
detail on the definition of variables used in this study.
3.3. Analysis methods
13

Our empirical strategy is to examine the joint, fully interacted causal effects (with subscript,
i, indexing households, i = 1, …, 575) of each household's total loan drawdown amount borrowed
(denoted Ci for credit), EO (denoted EOi), and distance to the nearest car-accessible road
(denoted Di) on poverty (two three-value ordered dependent variables), denoted IPi and MPi,
which take on values of non-poor (IPi=1 or MPi=1), near-poor (IPi=2 or MPi=2), or poor (IPi=3 or
MPi=3). The vector Xi represents the full vector of explanatory variables in the second-stage
equation (with IP or MP as the dependent variable), and Si represents the 2x1 vector of
explanatory variables that affect only the first-stage probit model (consisting of distance to the
nearest bank and log-transformed non-living expenses) of binary borrower status Bi=1 if
household i is a borrower and 0 otherwise. Si is excluded from the second-stage poverty models.
The probit regression examining determinants of an individual farming household's
probability of carrying a strictly positive stock of debt (i.e. Bi = 1) conditional on all explanatory
variables in Table 1.
Pr (Bi | Xi, Si) = s + 'Xi + 'Si)/

(1)

where •is the standard normal cumulative distribution function (cdf), and s ,   and  are
estimated using all observations (borrowers and non-borrowers combined) to generate observable
predicted values of the Inverse Mills Ratio (denoted IMRi) included in the second-stage equation,
which is estimated only using the borrower (Bi = 1) subsample.
Our main empirical results are derived from the 2nd-stage IV regression (including the IMRi
as a control for selection into borrower status from the stage-1 probit model. Following standard
modeling of an ordered dependent variables (IP and MP), we specify an unobserved continuously
valued latent variable Y*i that depends conditionally on Xi, which includes the following fully
interacted seven terms involving EOi, Ci and Di (three direct effects, three two-way interactions
and one three-way interaction), X* represents all other non-interacted explanatory variables
(other than IMR), and IMR stacked into the column vector, X=[EO , C , D , EO×C , EO×D,
C×D, EO×C×D, X*', IMR] '. Assuming  = (EO, c, D, cEO, EoxD, CxD, 3way, X, IMR):
Y* = 0 + EOEOcC + DD + cEOEO ×C+ EOxD EO×D + CxDC×D + 3wayEO×C×D + XX*
+ IMRIMR + e = X + e ,

(2)

X denotes all terms on the right-hand-side of equation (2) other than e, which is assumed to be
distributed normally to set the stage for estimation of an ordered probit model. We now introduce
two threshold parameters, 12 and 23 that partition the real line (range of Y*) into three segments
determining whether the observed three-valued poverty outcome (Y representing either IP or MP)
is coded as non-poor (1), near-poor (2), or poor (3), the ordered probit model can be written as
follows:
Pr(Y= 1| X) = Pr( Y* <12 | Xi) = (12 – )

(3),

Pr(Y = 2| X) = Pr( 12 < Y* <23 | X) = (23 – ) - (12 – )

(4),
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Pr(Y = 3| X) = Pr( Y* > 23 | X) = 1 - (23 – )

(5).

Assuming e ~ N(0, 1), the parameters and  are estimated by maximum likelihood estimation
(MLE). For each i, the likelihood function is presented as follows:

i(, ) = 1[Yi = 1] log[i Yi = 2] + log[(i(i Yi = 3] log[1
- (i 















Instruments for endogenous explanatory variables EO and C
In equations (3-5), EO and C (included in X) would be endogenous insofar as poverty
influences their expression (reverse-causality). Z represents a vector of IVs theorised as directly
affecting EO and C but conditionally independent (E[u |Z]=0) of poverty Y. In personality
psychology, openness4 (which is one component of the widely used 'big-5') is typically
interpreted as stable across one's lifetime rather than adapting endogenously to the external
environment, which makes it an attractive candidate for an IV. Insofar as local geography is
determined primarily by the random outcome of where a farmer's multi-generational home
village happens to be located, we consider two geographic features as potential IVs: the presence
of one or more formal lenders in the commune (binary feature) and time (in minutes) to travel to
the nearest formal lender (regardless of whether it is located inside or outside the commune) as a
parsimonious yet informative way of coding variation across farming households in their local
geographic environment. If formal credit institutions were to choose locations based on local
variations in EO and C, then our key conditional independence assumption would be violated.
We argue, however, that formal credit institutions' location choice decisions change relatively
slowly and formulaically based on population size rather than responding to villages with higherthan-average EO or C as demand signals that influence the establishment of branch banks.
Tabulating mean EO and C by village and by commune in our data, there appears to be too little
variation in group means to threaten the independence assumption. Instead, we argue all three IVs
considered should causally influence EO and C without much risk of violating the conditional
independence assumption. to experience as IVs.
The availability of formal credit (i.e. VBSP, VBARD, local-government-supported credit
associations and commercial banks) -- captured jointly by both distance and within-commune
presence of formal lenders -- plays an essential role in credit access, especially larger business
loans (Sohn and Diez, 2018). Information imperfections in rural credit markets (Hoff and Stiglitz,
1990) would generate another mechanism through which distance and presence of formal lenders
4

Openness was obtained by using Gosling et al.'s (2003) Ten-Item Personality Inventory (TIPI). Robins et

al. (2001) used this scale to collect a sample of 326,641 individuals from more than 100 countries,
showing consistency across age and ethnic groups. Details of the TIPI scale can be found at:
http://gosling.psy.utexas.edu/scales-weve-developed/ten-item-personality-measure-tipi/
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exerts causal influence over Ci but not ui, because the effect of access to credit on poverty (if any)
is through barriers to obtaining loans (modeled in equation (1)), which is distinct from povertyalleviating effects of C (when deployed efficaciously) on poverty. Previous work has applied a
similar IV strategy where the availability of formal credit was measured as travel time to the
nearest formal credit institution, which was found to be correlated with access but conditionally
independent of poverty (Churchill & Marisetty, 2020). The Big Five have been shown to be
relevant to small business survival (Ciavarella et al., 2004) and highly stable (Cobb-Clark &
Schurer, 2012), especially at the ages over 50 (Roberts & DelVecchio, 2000) that match our
head-of-household participant population, with openness being especially relevant to small
business (Zhao et al., 2010; Karabulut, 2016) and highly correlated with the innovativeness and
proactiveness dimensions of EO (Koe, 2016). The Kleibergen-Paap rk Wald F statistic and StockYogo weak ID test critical values were used to evaluate the strength of the IVs.
Ordered probit model with endogenous explanatory variables is extended immediately from
probit model based on the Rivers and Vuong (1988) approach, and detailed in Wooldridge’ (2010)
work. With the continuous endogenous explanatory variables, C and EO and the four interaction

terms that include them, we separate these six endogenous variables into the vector En = [EO, C,
EO×C, EO×D, C×D, EO×C×D]' and stack all remaining right-hand-side variables (previously
stacked in the vector Xi) into RHS* = [D, X*', IMR] ', which enables us to re-write equation (2) as
follows:
Y* = 0 + 1Z1EnEn + RHSRHS* + u1 ,
En = 2Z + v2

(7),
(8)

where Z = [Formal credit providers availability, the natural logarithm of travelling time to the
nearest banks, Opennnes]. (u1, v2) is independent of Z and jointly normally distributed. Pr(Y | X)
is presented as in equations (3-5) where X is replaced by En and RHS*, and  is replaced by En
and RHS.. If u = v2 + e1, we can rewrite equation (7) as follows:
Y* = 0 + 1Z1EnEn + RHSRHS* + v2 + e1,

(9)

where  = 1 / 22, 1 = Cov(u1, v2), 22 = Var(v2), e1 | Z, v2 ~ Normal(0, 1 - 12), and 1 = 222
= 12 / 22. The standardised residual for En is defined as follows:
eEn  [En - 2Z)] / {2Z)[1 - 2Z)]}1/2

(10)

Unlike v2 in equation (8), eEn must be dependent of Z. The average partial effects (APEs) can be
estimated by estimating P(Y = j | Z1, En, RHS*, e1) and then averaging out e1. APE is closely
related to the notion of the average structural function (ASF) for the response probabilities
(Blundell and Powell, 2004).
ASFj (Z1, En, RHS*) = Eei2 [j(Z1, En, RHS*, ei2)]
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(11)

where j(Z1, En, RHS*, e2)  P(Y = j | Z1, En, RHS*, e2). In the first stage, a probit of Yi2 on Zi is
^

^
^ 1/2
estimated to construct the standardised residuals, êi2  (Yi2 - 
i2) / [i2(1 - i2)] . Then, ei2 is

replaced by êi2 in an estimating model using MLE for the j(Z1, En, RHS*, e2).
The eoprobit command in Stata was employed to esimate the above equations.
The marginal effects of credit, EO or distance to the car-accessible road on the non-poor
probability in the model with interaction terms are given by:
1 =

Pr(Yi= 1| EOi)
EOi,

1 =

Pr(Yi= 1| Ci)
Ci

= (.)(c + cEOEOi + CxDDi + 3wayEOi×Ci)

1 =

Pr(Yi= 1| Di)
Di

= (.)(D + EOxDEOi + CxDCi + 3wayEOi×Ci)

= (.)(EO+ cEOCi + EOxDDi + 3wayCi×Di)

where (.) is the standard normal distribution function.
Robustness test
We further test the null hypothesis of zero marginal effect (H1 and H2) using two approaches
(first, simultaneously restricting all four parameters in parentheses above and, second, testing that
the unrestricted margin, which depends on the sum of four terms, is zero), and the null hypothesis
that all coefficients on interaction terms are all zero (H3) after running the above models.
4. Results
We estimate equations (3-5) with and without interaction terms (and with and without IVs)
to carefully track how the empirical results are affected by those key methodological steps, with
the goal of testing hypotheses H1-H3, all of which depend crucially on any restrictions imposed
on the four interaction terms. IMRs were added to the regression models as an independent
variable. Across all models, the effects of IMR on dependent variables are insignificant, implying
an absence of evidence in our data of non-random self-selection into borrower status. The Pvalues of the Hansen J statistic rejects the hypothesis of IVs overidentification (p > 0.1). Tables 2
and 3 present the results of models without and with interaction terms, respectively. Marginal
effects are presented in Tables 2 and 3, corresponding columnwise to:
Columns (1) to (6) compare naïve Ordered Probit and IV-Ordered Probit results for the
marginal effects of EO and C, distance to the nearest car-accessible road, and control variables on
three groups of income poverty non-poor, near-poor, and poor households, respectively. Columns
(7) to (12) present the Ordered Probit and IV Ordered Probit results of models with MP as the
dependent variable.
The three key findings emerged from the estimates presented in columns (4) to (6) of table
2. Across three columns, EO significant reduces IP: a one-unit increase in EO increases the
probability of being non-IP-poor by 29.6 percentage points and decreases the probabilities of
being near poor or poor by 12.4 and 17.1 percentage points, respectively. Among the statistically
significant environmental factors affecting income poverty, having faced a natural disaster(s) in
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the last 12 months reduces the probability avoiding poverty by being non-poor by 12.3
percentage points.
Interestingly, our results do not show any significant effect of credit on IP, consistent with
the results of Phan et al. (2014) and Nakano and Magezi (2020), in their case, regarding effects of
microcredit on household income. Our results deviate, however, from a number of previous
studies' findings (e.g., Wright, 2000, Khandker, 2005) who found significant effect of credit on
income. Further, we found that farmers living further from industrial zones or companies are
more likely to be non-poor than their counterparts who live closer to industrial zones or
companies, although we expected that living close to industrial zones or companies creates
opportunities for farmers to earn extra income in addition to farm income. A doubled increase in
the distance to the closet industrial zone or company is positively correlated to 6 percentage
points increase in the probability of being non-income poor. On the other hand, facing natural
disater(s) in the last 12 months decreases 11 percentage points of being non-income poor. This
fingding is not surprised because agricultural production is heavily dependent on the weather.
Columns (10) to (12) present the estimates from IV Ordered Probit models with MP is the
denpendent variable. As expected, credit utilisation has positive and significant effect on nonMP-poor (reducing the probabilities of both near-poor and poor outcomes). In particular, the
probability of being non-MP poor increases 21 percentage points if the logarithm of drawdown
amount is doubled, or approximately 9 percentage points decrease in the probability to be nearMP poor, respectively. The finding confirms the results of Bukari et al. (2021) that households
with credit are less likely to be MP poor but deviates from the findings of Banerjee et al. (2015),
who found no significant effects of credit on health and education (two dimensions of MP). An
addition year of schooling is expected to increase the probability of the non-MP poor outcome by
1 percentage point. The distance to the closest industrial zone or company negatively contributes
to the probability of being non-MP poor.
Table 3 presents the results of models with interaction terms.It is noteworthy that the
inclusion of a three-way interaction term makes the average marginal effects of EO and credit on
poverty (both income and MP poverty) larger and statistically significant compared to the model
without interaction terms. With the presence of interaction terms, a one-unit increase in EO is
associated with an increase of 35percentage points in the probability to be non-poor, or 14
percentage points decrease and 21 percentage points decrease in the probability to be near-poor
and poor, respectively (columns (4) to (6)). Regarding MP, logarithm of drawdown amounta
doubled increase in drawdown amount is associated with 23 percentagepoints increase in the
probability of non-MP poor, or approximately 10 percentage points decrease in the probability to
be near-MP poor (columns (10) to (12)), respectively. Nevertheless, the significant effects of
interaction terms only appear in the model with income poverty is dependent variable (columns
(1) and (3)). It is notewworthy that the main effect of credit on IP is insignificant, but the
interaction terms of credit with other variables (i.e., EO and/or distance to the closest car18

accessible road) are significant. The findings confirm our argument about the complexity
underlying the correlation between credit and poverty.
We further test the null hypothesis of zero marginal effect of EO and credit on poverty (H1
and H2), and the null hypothesis that all coefficients on interaction terms are all zero (H3) after
running the models with income poverty is dependent variable. In the first test, the parameters of
logarithm of drawdown amount and four interaction terms we restricted to zero. In the second
test, the parameters of EO and four interaction terms we restricted to zero. In the final test, the
parameters of four interaction terms we restricted to zero. The test results of three hypotheses
reject the null of all coefficients are all zero (appendix 7).
We employed the interpretation method Wiklund and Shepherd (2015) suggested on the
coefficient of the interaction term among credit, EO, and distance to the nearest car-accessible
road on income poverty to see how these factors jointly affect the probability of non-income poor
of farmers. Based on the coefficients presented in column (3) of Table 4, we plotted the
correlation between EO and income for a given value of the logarithm of credit amount and
logarithm of distance to the nearest car-accessible road. According to this method, logarithm of
distance to the nearest car-accessible road and logarithm of credit amount values were set at 1 S.D.
above and below the mean values. The joint effect of EO, credit, and distance to the nearest caraccessible road is presentd in Figure 1. Based on Figure 1, we found that farmers who live far

from car-accessible roads and have low credit amounts have a more significant adverse
association with income poverty than farmers with favorable conditions (close to the caraccessible road and high credit amount). This finding may surprise many researchers and
policymakers as it deviates from most traditional assumptions that farmers with favorable
conditions should have better welfare than their counterparts. However, the finding is consistent
with the finding of Wiklund and Shepherd (2015) on small firms. The authors found that firms
used EO to overcome disadvantages such as less dynamic environment and credit constraints and
have better performances than other small firms. This finding confirms the above argument about
the vital role of EO in income-generating activities in rural areas.
5. Discussion and Conclusion
The results from regression models support our argument about the effects of credit, EO,
distance to the nearest car-accessible car road, and demographic characteristics on poverty. EO
shows a significant positive effect reducing IP but not for MP. Credit, on the other hand,
significantly reduces risk of MP (Table 2). The effects of EO on IP and credit on MP in our
preferred models (the models with interaction terms) presented in Table 3 are still consistent with
the models without interaction terms. The effects of credit on MP confirm the empirical findings
of previous studies about the role of credit access in MP alleviation (e.g., Bukari et al., 2021), as
well as the poverty-protective effect of education in ours and previous findings. Credit is a
helpful tool in reducing MP because the indicators of MP can quickly be addressed with
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borrowed funds. For example, farmers can borrow to pay for their children's school fees,
healthcare costs, buy a phone, or build a standard toilet that does not require much money. On the
other hand, generating income growth is far from simple. Farmers need to manage and use saved
or borrowed financial capital and exhibit entrepreneurial behaviour with regarding farming
techniques (not to mention non-farm business ventures) to generate income growth. These
mechanisms find indirect but compelling evidence in our empirical finding that EO significantly
reduces IP. Our significant poverty-reducing effects of credit on MP also answer Newman et al.'s
(2017) call, we think, by examining the effects of credit utilisation from all sources.
Our data do not reject the null hypotheses in H3 (i.e., the interaction terms have no
statistically significant impact on poverty) if the MP indicator measures poverty. Nevertheless,
EO's positive and significant effect on income poverty in the configurational approach (taking
into fuller account the important interactions through which credit, individual-level
characteristics (EO) and the external structure of the environment (distance to the closest caraccessible road)) provides better evidence for the three proposed hypotheses. Credit individually
does not show significant effect on income poverty, but its interactions with other factors (i.e.,
EO and/or distance to the nearest car-accessible road) are significantly correlated with income
poverty (columns (1) and (3) of Table 4). The findings help clarify the mixed results of previous
studies about the effect of credit on poverty. The larger coefficient value between EO and income
poverty in the model with interaction terms (Tables 3 and 4), and the correlation between threeway interaction term and income poverty shown in Figure 1 answer Cumming et al.’s (2020) call
by including the interactions between EO and credit and/or distance to the closest car-accessible
road as an underlying mechanism of the relationship between EO and poverty.
The speculation that the configurational model better approximates the actual datagenerating process to reveal the importance of EO in mitigating income poverty is consistent with
our data. The configurational model is our preferred model on the basis of theory and empirics.
For instance, the significant effect of EO on income support for the Vietnamese government's
position on the policy of promoting innovation and creativity of farmers in agricultural
production in order to promote industrialisation and modernisation of rural areas (Document of
the XIII National Congress of Deputies of Vietnam in 2021); and the Resolution 29 of the Central
Committee of the Vietnam Farmers Association (term VI) on "Improving the quality of the
movement of farmers emulating good production and business, uniting to help each other get rich
and reduce poverty sustainably in the period 2016-2020”.
The positive and significant effects of distance to the closest industrial zone (or company) –
on non-multidimensional poor hold up our argument about the role of the presence of the industry
in the area, which is an advantage for farmers to have additional non-farm income, but does not
need to escape from agriculture. In particular, farmers can use their free time to work in industrial
zones or let other family members who are not farming work to have a stable income to help
households cope with income shocks in agricultural production. However, this factor has a
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negative impact on income poverty. We did a mean difference test and found that, on average,
farmers living near industrial zones or companies have less arable land than their counterparts
(Appendix 8). In other words, farmers living near industrial zones are often farmers with little
arable land. Therefore, members of these households will work in industrial zones to have a
stable monthly income (however, the wages of unskilled workers in rural areas of Vietnam are
pretty low). On the other hand, farmers living far away from industrial zones have the primary
source of income from farming (although affected by weather conditions) which can be higher
than income from working as workers if the land area is large enough to take advantage of
economies of scale.
Current studies mainly focus on assessing the impact of subsidised microcredit on poverty
reduction, ignoring the role of other credit sources. The findings from our research are that credit
utilisation has a significant impact on MP alleviation of farmers regardless of which sources the
money comes from (i.e., formal, informal, or both credit sources). In other words, credit from
informal sources independently or together with credit from formal sources positively impacts
MP reduction. This result may come as a surprise to policymakers looking to replace informal
credit sources that are considered to have some disadvantages (e.g., high-interest rates). We argue
that informal credit sources have their role in the rural credit market because subsidised credit
programs in particular and formal credit sources, in general, are not always available and easily
accessible in rural areas of developing countries (Hoff and Stiglitz, 1990). This finding fills a gap
in the current literature of credit impact assessment on MP reduction, which mainly focuses on
subsidised microfinance and ignores other sources of credit.
The precise mechanisms through which EO could be nurtured in rural Vietnam are beyond
the scope of this paper, although the government's suggestion to encourage innovation and
creativity in agricultural production, making agriculture a pillar for the national economy to
overcome the crisis, maintain national food security, and stabilise society provides a helpful
starting point for the interested readers.
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Appendix 1. Items in the EO scale of farmers
Items
You like to search for the latest information and technology to help manage your farming business.
In general, the varieties of agricultural products that you produce and sell are quite typical (basically the same varieties as
EO2
other farmers in your hamlet produce and sell), which don't change much year to year.
Over the last ten years, your attempts at changing farming techniques or trying new and improved varieties of products to
EO3
produce and sell have included some quite dramatic or substantial changes.
Over the last ten years, you have rarely (i.e. very infrequently) tried out new farming techniques or tried to produce new
EO4
and improved varieties.
You usually ask for help or wait to see what other farmers are doing when trying to overcome new challenges in your
EO5
farming business (i.e. natural disaster, connect to market, etc.).
In general, you are a risk taker. You like to take risk in your farming business when the potential upside gains are
EO6
sufficiently large.
You generally want to keep producing your current varieties and using your current techniques of production in the
EO7 farming business rather than trying out new ones--especially when you do not have direct knowledge about the benefits
and costs of new varieties and techniques.
When facing an uncertainty decision (e.g. invest in a new non-farming venture, or try out a new farm technology, etc.),
EO8 you typically wait and see the response of other farmers in your village in order to minimize the probability of making
costly mistakes.
You do not mind failing if you learn something new by trying out a new farming technique or a new variety of agricultural
EO9
output.
EO10 You are willing to try out new techniques and varieties regardless of what other farmers in your hamlet are producing.
You are seldom the first farmer to produce new varieties of products, use new techniques of production, or adopt new
EO11
technologies.
In general, because of the uncertain nature of the environment and farming industry (i.e. natural disaster, unstable market
EO12 prices, etc.), you believe it is best to explore new options for increasing income proactively, with bold, wide-ranging
actions necessary to grow the farm’s income.
EO1
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Appendix 2. Dimensions, indicators of multidimensional poverty index of Vietnam
Dimension

Indicator (weight)
Adult education
([1/5][1/2] = 1/10)

Deprivation cutoff
At least a household member who is
between 15 and 29 years old who did
not graduate from secondary school
and is not currently attending school.

Legal foundation
Constitution 2013.
Resolution 15/NQ-TW Some issues of social policy
in the period 2012-2020.
Resolution 41/2000/QH

Education

Child school
attendance
([1/5][1/2] = 1/10)

Constitution 2013.
At least a household member who is
between 5 and 14 years old who is not
currently attending school.

Resolution 15/NQ-TW Some issues of social policy
in the period 2012-2020.
Education Law 2005.
Law on protection, care
and education of children.

Access to health
services

([1/5][1/2] = 1/10)
Healthcare

Health insurance
([1/5][1/2] = 1/10)

There has been at least a household
Constitution 2013.
member who was (or is still) ill or
injured AND in need of a caregiver (or,
without a caregiver, unable to
Law on Examination and
participate in normal activities), AND
Treatment 2011.
was not seeking medical treatment in
the last 12 months.
Constitution 2013.
Resolution 15/NQ-TW At least a household member aged 6 or Some issues of social policy
older without health insurance.
in the period 2012-2020.
Law on health insurance
2014.
Housing Law 2014.

Housing quality
([1/5][1/2] = 1/10)

Housing

Household is living in non-solid house
or simple house.

Living area
Housing area per capita is less than
([1/5][1/2] = 1/10)

Water sources
Water and
sanitation

2

8m .

Use of
telecommunications
services

Resolution 15/NQ-TW Some issues of social policy
in the period 2012-2020.

Do not have hygienic latrine.

Resolution 15/NQ-TW Some issues of social policy
in the period 2012-2020.
Telecommunication Law
2009.

No family members use a telephone or
have internet subscriptions.

([1/5][1/2] = 1/10)
Information
access

Assets for
information access
([1/5][1/2] = 1/10)

Housing Law 2014.
Decision No. 2127/QDTtg of the Prime Minister
approving the National
Housing Development
Strategy to 2020 and vision
to 2030.

Do not have safe drinking water.

([1/5][1/2] = 1/10)
Latrine
([1/5][1/2] = 1/10)

Resolution 15/NQ-TW Some issues of social policy
in the period 2012-2020.

Household has no TV, no radio, no
computer; and the commune/village
radio-loudspeaker system cannot be
heard.

Resolution 15/NQ-TW Some issues of social policy
in the period 2012-2020.
Law on Information and
Communication 2015.
Resolution 15/NQ-TW Some issues of social policy
in the period 2012-2020.

(Sources: Circular No. 17/2016/TT-BLDTBXH of the Ministry of Labor, Invalids and Social Affairs;
Decision No. 59/2015/QD-TTg of the Prime Minister)

28

Appendix 3. Description of variables
Variables
Dependent variable
Income per capita per month
MP
Independent variables
Logarithm of drawdown amount
EO
Gender of household head
Education of household head
Ethnicity of household head
Age of household head
Number of households do not have farm income in the
village
Distance to the closet industrial zone/company
Distance to car road
Shock(s)

Definition
Ordinal. Receive value of 1 if non-poor, 2 if near poor, and 3 if poor.
Ordinal. Receive value of 1 if non-poor, 2 if near poor, and 3 if poor.
Standardized natural logarithm of drawdown amount from all credit sources (1,000 VND)
Standardized predicted values of EO generated from CFA
Dummy. Receive value of 1 if male, 0 if female
Schooling years of household head (0-16)
Dummy. Receive value of 0 if Kinh (major), 1 otherwise.
Age of household head - years
Natural logarithm of number of households in hamlet earn no revenue from agriculture, aquaculture,
livestock or forestry production.
Natural logarithm of distance (one-way) to the nearest company or industrial zone (km)
Natural logarithm of distance (one-way) to the nearest car road (km)
Dummy. Experenced natural disaster shock previously. Receive value of 1 if yes, 0 if no.
Dummy. The household head is a member (or at least one member of household) is a member of/working
in: Local social/political associations; Communist party; Banks; Local people’s committee. 1 if yes, 0 if no.

Social capital
Exclusion restriction of Probit model
Distance to the closet formal credit institution
Logarithm of non-living expenses
IVs
Time to travel to the neareast formal credit institution.
Availability of formal lenders in the commune
Openness

Natural logarithm of distance (one-way) to the nearest company or industrial zone (km)
Natural logarithm of total values of wedding, funeral, etc. over the last 12 months (if any) (1,000 VND)
Natural logarithm of time (in minutes) to travel to the neareast formal credit institution.
Dummy. Receive the value of 1 if Yes, 0 otherwise.
Category variable. Value ranging from 1 to 7.

Appendix 4. Cronbach's alpha test of internal consistency of 12 items in EO scale

Item

Item-test
correlation

EO1
NEO2
EO3
NEO4
EO6
EO7
NEO8
EO11
NEO5
EO9
NEO10
NEO12
Cronbach’s alpha

0.25
0.59
0.69
0.64
0.42
0.69
0.66
0.70
0.65
0.47
0.58
0.31

Average
interitem
covariance
0.26
0.22
0.21
0.21
0.24
0.20
0.21
0.21
0.21
0.23
0.22
0.25

Item-rest
correlation
0.10
0.50
0.61
0.53
0.29
0.59
0.55
0.61
0.54
0.35
0.46
0.17

29

Alpha
0.81
0.78
0.77
0.77
0.79
0.76
0.77
0.76
0.77
0.79
0.78
0.81
0.80

Appendix 5. Exploratory Factor Analysis of EO scale from 12 items
Factor loading
Factor 1
Factor 2

Items
EO1
NEO2
EO3
NEO4
NEO5
EO6
EO7
NEO8
EO9
NEO10
EO11
NEO12
Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO)
Bartlett's Test of Sphericity
Composite reliability (CR)
Average variance extracted (AVE)

0.58
0.77
0.63
0.83
0.74
0.69
0.68
0.68
0.69
0.85
0.90
0.00
0.87
0.47

Appendix 6. Association between 12 items and EO, and goodness of fit indicies of EO
construct
Measurement
NEO2
EO_N8
_cons
EO3
EO_N8
_cons
NEO4
EO_N8
_cons
EO6
EO_N8
_cons
EO7
EO_N8
_cons
NEO8
EO_N8
_cons
EO9
EO_N8
_cons
EO11
EO_N8
_cons
var(e.NEO2)
var(e.EO3)
var(e.NEO4)
var(e.EO6)
var(e.EO7)
var(e.NEO8)
var(e.EO9)
var(e.EO11)
var(EO_N8)
Prob > chi2
RMSEA
CFI
TLI
SRMR

Coef.
1
2.13

Std. Err.
(constrained)
0.03

z

P>|z|

95% Conf. Interval

62.63

0.00

2.06

2.19

1.5
2.91

0.13
0.04

11.27
77.9

0.00
0.00

1.24
2.84

1.76
2.98

1.57
2.59

0.16
0.04

9.98
62.01

0.00
0.00

1.26
2.51

1.88
2.68

1.8
3.06

0.18
0.04

9.76
70.17

0.00
0.00

1.44
2.98

2.16
3.15

1.64
2.67

0.19
0.04

8.73
61.87

0.00
0.00

1.27
2.59

2.01
2.76

1.44
2.22

0.15
0.04

9.52
56.7

0.00
0.00

1.14
2.14

1.73
2.3

1.49
2.44

0.16
0.04

9.43
60.32

0.00
0.00

1.18
2.36

1.8
2.52

1.36
3.41
0.49
0.41
0.57
0.53
0.6
0.52
0.55
0.64
0.18

0.15
0.04
0.03
0.03
0.05
0.04
0.06
0.04
0.04
0.04
0.03

9.29
83.23

0.00
0.00

1.07
3.33
0.43
0.35
0.49
0.45
0.49
0.45
0.48
0.56
0.12

1.64
3.49
0.56
0.47
0.67
0.62
0.73
0.6
0.63
0.73
0.25
0.236
0.023
0.998
0.994
0.015
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Appendix 7. Robustness test of the null hypothesis of zero marginal effect
chi2
Prob > chi2

H1
13.53
0.02

H2
28.00
0.00

H3
12.78
0.01

Appendix 8. The mean difference of the cultivated land area between households who live
close and who live far from the closet industrial zone or company.
Close
Far
p value

Obs
227
347
0.018

Mean
8.73
8.99

Std. Dev.
1.55
1.12

Table 1. Summary of variables
Variables
Dependent variable
Income per capita per month
MP
Independent variables
Ln drawdown amount
EO
Gender of household head
Education of household head
Ethnicity of household head
Age of household head
Ln number of households do not have farm income in
the village
Ln distance to the closet industrial zone/company
Ln distance to car road
Shock(s)
Social capital (dummy)
Exclusion restriction of Probit model
Ln distance to the closet formal credit institution
Ln non-living expenses
IVs
Ln time to travel to the neareast formal credit
institution
Availability of formal lenders in the commune
(dummy)
Openness
31

Mean

Max

Min

1.317
1.522

3
3

1
1

10.559
0.000
0.875
5.661
0.666
54.026

13.102
0.900
1
16
1
90

8.006
-0.898
0
0
0
20

4.354

5.969

0

2.942
0.760
0.737
0.040

4.111
3.045
1
1

0.182
0.000
0
0

1.889
8.869

3.829
11.849

0.182
4.094

2.821

4.796

1.099

0.950

1

0

3.98

7

1

Table 2. Factors affecting poverty: average marginal effects of universal models
Income poverty
Ordered Probit
IV Ordered Probit
(4)
(5)
(6)
(1)
(2)
(3)
Non-poor Near-Poor Poor Non-poor Near-Poor Poor
Logarithm of drawdown amount
EO
Ln distance to car road
Gender of household head
Education of household head
Ethnicity of household head
Age of household head
Number of households do not have farm
income in the village

0.02
(0.03)
0.22***
(0.05)
0.06*
(0.04)
-0.07
(0.06)
0.01
(0.01)
0.10**
(0.04)
0.00
(0.00)

-0.01
(0.01)
-0.09***
(0.02)
-0.03*
(0.02)
0.03
(0.03)
0.00
(0.00)
-0.04**
(0.02)
0.00
(0.00)

-0.01
(0.01)
-0.13***
(0.03)
-0.04*
(0.02)
0.04
(0.04)
-0.01
(0.00)
-0.06**
(0.03)
0.00
(0.00)

-0.03
(0.12)
0.29***
(0.10)
0.06*
(0.03)
-0.06
(0.07)
0.01
(0.01)
0.10**
(0.04)
0.00
(0.00)

0.01
(0.05)
-0.12***
(0.04)
-0.03*
(0.02)
0.03
(0.03)
0.00
(0.00)
-0.04**
(0.02)
0.00
(0.00)

0.02
(0.07)
-0.17**
(0.07)
-0.04*
(0.02)
0.04
(0.04)
0.00
(0.00)
-0.05**
(0.03)
0.00
(0.00)

0.08***
(0.03)
0.05
(0.06)
-0.06
(0.04)
-0.06
(0.07)
0.01*
(0.01)
0.03
(0.05)
0.00
(0.00)

-0.04***
(0.01)
-0.02
(0.03)
0.03
(0.02)
0.03
(0.03)
-0.01*
(0.00)
-0.01
(0.02)
0.00
(0.00)

-0.05***
(0.02)
-0.03
(0.03)
0.03
(0.02)
0.03
(0.04)
-0.01*
(0.00)
-0.02
(0.03)
0.00
(0.00)

0.21*
(0.11)
-0.01
(0.13)
-0.06
(0.04)
-0.06
(0.08)
0.01*
(0.01)
0.03
(0.06)
0.00
(0.00)

-0.09***
(0.03)
0.00
(0.06)
0.03
(0.02)
0.03
(0.04)
-0.01
(0.00)
-0.02
(0.03)
0.00
(0.00)

-0.12
(0.08)
0.00
(0.07)
0.03
(0.02)
0.03
(0.04)
-0.01*
(0.00)
-0.02
(0.03)
0.00
(0.00)

-0.03

0.01

0.02

-0.03

0.01

0.02

0.02

-0.01

-0.01

0.02

-0.01

-0.01

(0.03)

(0.01)
-0.03***
(0.01)
0.07
(0.05)
0.05**
(0.02)
0.05
(0.05)

(0.02)
-0.04**
(0.02)
0.09
(0.07)
0.06**
(0.03)
0.07
(0.07)

(0.02)
0.06**
(0.03)
-0.15*
(0.09)
-0.11*
(0.06)
-0.13
(0.11)

(0.01)
-0.03**
(0.01)
0.06
(0.04)
0.05*
(0.02)
0.06
(0.05)

(0.01)
-0.04**
(0.02)
0.09*
(0.05)
0.07*
(0.03)
0.08
(0.06)

(0.03)
-0.08**
(0.03)
0.06
(0.15)
0.09
(0.06)
0.21
(0.14)

(0.01)
0.04**
(0.02)
-0.03
(0.07)
-0.04
(0.03)
-0.09
(0.07)

(0.02)
0.04**
(0.02)
-0.03
(0.08)
-0.05
(0.03)
-0.12
(0.08)

(0.03)
-0.08**
(0.04)
0.06
(0.13)
0.09
(0.06)
0.21
(0.14)

(0.01)
0.03*
(0.02)
-0.02
(0.06)
-0.04
(0.03)
-0.09
(0.07)

(0.02)
0.04**
(0.02)
-0.03
(0.07)
-0.05
(0.04)
-0.12
(0.08)

Ln distance to the closet industrial zone/company 0.07***
Social capital
Shock(s)
IMR

MP
Ordered Probit
IV Ordered Probit
(10)
(11)
(12)
(7)
(8)
(9)
Non-poor Near-Poor Poor Non-poor Near-Poor Poor

(0.02)
-0.15
(0.12)
-0.11**
(0.06)
-0.12
(0.11)

Instrumental variables
Ln time to travel to the neareast formal
credit institution
Availability of formal lenders in the commune
Openness
Kleibergen-Paap rk Wald F statistic
Stock-Yogo weak ID test critical values
(% maximal IV size)
P value of Hansen J statistic
Pseudo R2

8.5
8.18
(15%)
0.4

0.10
***,**,* indicate p<=0.01, p <0.05, and p<=0.1, respectively. Standard errors are in the paratheses.
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8.5
8.18
(15%)
1.0
0.05

Table 3. Factors affecting poverty: average marginal effects of configurational models
Income poverty
Ordered Probit
IV Ordered Probit
(4)
(5)
(6)
(1)
(2)
(3)
Non-poor Near-Poor
Poor
Non-poor Near-Poor Poor
Ln drawdown amount
EO
Ln distance to car road
Gender of household head
Education of household head
Ethnicity of household head
Age of household head
Ln number of households do not have farm
income in the village
Ln distance to the closet industrial zone/company
Social capital
Shock(s)
IMR
Interaction terms
Instrumental variables

MP
Ordered Probit
(7)
(8)
(9)
Non-poor Near-Poor Poor

(10)

IV Ordered Probit
(11)
(12)

Non-poor Near-Poor

Poor

0.02
(0.02)
0.22***
(0.05)
0.09**
(0.03)
-0.05
(0.06)
0.01
(0.01)
0.09**
(0.04)
0.00
(0.00)

0.00
(0.01)
-0.09***
(0.02)
-0.03*
(0.02)
0.02
(0.03)
0.00
(0.00)
-0.04**
(0.02)
0.00
(0.00)

-0.01
(0.01)
-0.14***
(0.03)
-0.06***
(0.02)
0.03
(0.03)
0.00
(0.00)
-0.05**
(0.03)
0.00
(0.00)

-0.10
(0.13)
0.35***
(0.09)
0.09**
(0.04)
-0.05
(0.07)
0.01
(0.01)
0.09**
(0.04)
0.00
(0.00)

0.05
(0.05)
-0.14***
(0.03)
-0.03*
(0.02)
0.02
(0.03)
0.00
(0.00)
-0.04*
(0.02)
0.00
(0.00)

0.06
(0.08)
-0.21***
(0.08)
-0.06**
(0.03)
0.03
(0.04)
0.00
(0.00)
-0.05**
(0.03)
0.00
(0.00)

0.09***
(0.03)
0.05
(0.06)
-0.06
(0.04)
-0.06
(0.07)
0.014*
(0.01)
0.04
(0.05)
0.00
(0.00)

-0.04***
(0.01)
-0.02
(0.03)
0.02
(0.02)
0.03
(0.03)
-0.006*
(0.00)
-0.02
(0.02)
0.00
(0.00)

-0.05***
(0.02)
-0.03
(0.03)
0.04*
(0.02)
0.03
(0.04)
-0.008*
(0.00)
-0.02
(0.03)
0.00
(0.00)

0.23**
(0.11)
-0.02
(0.13)
-0.05
(0.04)
-0.06
(0.08)
0.01*
(0.01)
0.04
(0.06)
0.00
(0.00)

-0.10***
(0.03)
0.01
(0.06)
0.02
(0.02)
0.03
(0.04)
-0.01*
(0.00)
-0.02
(0.03)
0.00
(0.00)

-0.13
(0.08)
0.01
(0.07)
0.04
(0.03)
0.03
(0.04)
-0.01*
(0.00)
-0.02
(0.03)
0.00
(0.00)

-0.04

0.02

0.02

-0.04

0.02

0.02

0.02

-0.01

-0.01

0.02

-0.01

-0.01

(0.03)
0.07***
(0.02)
-0.12
(0.11)
-0.08
(0.06)
-0.10
(0.11)
Yes

(0.01)
-0.03***
(0.01)
0.05
(0.05)
0.04
(0.02)
0.04
(0.05)
Yes

(0.02)
-0.04***
(0.02)
0.07
(0.07)
0.05
(0.03)
0.06
(0.07)
Yes

(0.02)
0.06**
(0.03)
-0.11
(0.09)
-0.092*
(0.06)
-0.11
(0.10)
Yes

(0.01)
-0.03**
(0.01)
0.05
(0.04)
0.039*
(0.03)
0.05
(0.05)
Yes

(0.01)
-0.04**
(0.02)
0.06
(0.05)
0.053*
(0.03)
0.07
(0.06)
Yes

(0.03)
-0.08**
(0.03)
0.05
(0.15)
0.08
(0.06)
0.20
(0.14)
Yes

(0.01)
0.04**
(0.02)
-0.02
(0.07)
-0.04
(0.03)
-0.09
(0.06)
Yes

(0.02)
0.04**
(0.02)
-0.03
(0.08)
-0.05
(0.03)
-0.11
(0.08)
Yes

(0.03)
-0.08**
(0.04)
0.05
(0.13)
0.08
(0.06)
0.21
(0.14)
Yes

(0.01)
0.03*
(0.02)
-0.02
(0.06)
-0.04
(0.03)
-0.09
(0.07)
Yes

(0.02)
0.04**
(0.02)
-0.03
(0.07)
-0.05
(0.04)
-0.11
(0.08)
Yes

Yes

Yes

Yes

Yes

Yes

Yes

***,**,* indicate p<=0.01, p <0.05, and p<=0.1, respectively. Standard errors are in the paratheses.

33

Table 4. Coefficients of main variables and interaction terms with poverty in configurational
models
Income poverty
Ordered Probit
IV Ordered Probit
(3)
(4)
(1)
(2)
Coef.
Std. Err.
Coef.
Std. Err.
Ln drawdown amount
EO
Ln distance to car road
Credit x EO
Credit x distance to car road
EO x distance to car road
Credit x EO x distance to car road
IMR
Control
Instrumental variables

-0.26*
-7.75**
-3.24*
0.61*
0.28*
9.85**
-0.87**
0.41

0.16
3.88
1.66
0.37
0.16
3.86
0.37
0.45

0.19
-7.94**
-3.32**
0.60**
0.29*
9.56**
-0.85**
0.42

0.44
3.12
1.69
0.29
0.16
3.79
0.35
0.39

Yes

Yes

Yes
Yes

Yes
Yes

MP
Ordered Probit
IV Ordered Probit
(7)
(8)
(5)
(6)
Coef.
Std. Err.
Coef.
Std. Err.
-0.09
-0.50
2.66*
0.04
-0.24*
0.08
-0.02

0.12
2.57
1.37
0.24
0.13
2.89
0.27

-0.59
Yes

0.41
Yes

-0.45
-0.19
2.59*
0.03
-0.23*
0.15
-0.03
-0.56

0.33
2.63
1.44
0.25
0.14
3.08
0.30
0.38

Yes
Yes

Yes
Yes

Income poverty

***,**,* indicate p<=0.01, p <0.05, and p<=0.1, respectively.

Credit high_Close

Credit high _Far
Credit low_Close
Credit low_Far

EO
Figure 1. Interaction effect of EO, credit and distance to the closest car-accessible road on
income poverty
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