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Background: This study examined the effect of linking small-scale women farmers to markets, referred to as commu-
nity marketing, and homestead food production extension services in two districts of rural Bangladesh.

Method: We particularly focused on identifying the relationship between treatment and food security, monthly
expenditure patterns, and food production and marketing by adopting a doubly robust method that mediated bias
from project site selection and potential misspecification of the postulated outcome or treatment model.

Results: The main results showed that establishing community marketing sites along with extension services pro-
vided women farmers a secured marketing outlet for food production, plausibly associated with a decreased likeli-
hood of a reduction in monthly expenditures on healthcare (12.7 percentage points), child education (19.4 percent-
age points), and transportation (51.5 percentage points) during the lean season. However, if farmers did not spend
extra income generated from marketing on food purchases, it would be difficult to anticipate an improvement in

Conclusion: Community marketing was devised to link women smallholders to the markets without conflicting with
social and cultural norms for which women were responsive, and our research findings supported the claim that they
benefited from community marketing participation. Therefore, government, NGO, or other extension providers look-

ing for a culturally appropriate approach to address women farmers’ limited mobility may consider using or modifying
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Introduction

Over the past several decades, we have witnessed that
agricultural growth and development are recognized as
an important strategy to reduce poverty in most devel-
oping countries, and agricultural development does not
occur without engaging small-scale farmers [30, 52].
Besides building up farmers’ production capabilities,
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more recently linking small-scale farmers to markets has
gained popularity as an emerging policy. Proponents of
market-oriented interventions suggest that small-scale
farmers, by acting collectively, can reduce transaction
costs and information asymmetry in markets.

More specifically, collective action refers to action
taken by a group either directly or indirectly to pursue
members’ shared objectives, and it arises when indi-
viduals who share the common interest decide to col-
laborate on joint action to accomplish the objects [17,
24]. Farmer organizations are an example of collective
action that mediates various asymmetries in access to
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agricultural extension services, input provision and
distribution, bulking and transportation, processing,
and marketing, thus helping to achieve the economies
of scale that are merely realized in a small-family farm
setting as well as allowing to compete with larger farm-
ers and agribusiness [12, 24]. Previous studies showed
that farmers’ collective action in marketing enhanced
their bargaining power over buyers, income opportu-
nities, and food security [6, 12, 18, 24, 49]. Moreover,
collective action could also benefit buyers by reducing
transaction costs through obtaining stable supplies of
quality products [33, 43, 48].

On the other hand, studies also pointed out that the
poorest farmers tended to be excluded from participation
in farmer organizations due to the lack of educational
and managerial skills and financial capacities to meet the
quality demands of local supermarkets [10, 34, 41, 42,
44]. For example, entry and membership fees were often
considered as main barriers, precluding the poors from
participating in the marketing groups, and this phenome-
non tended to be worse for more profitable markets (see,
e.g., [2, 25, 33]). In addition, free-rider problems chal-
lenged collective action when members of farmer groups
enjoyed group benefits without participating in all col-
lective activities necessary to keep the group viable [14].
Moreover, mistrust and challenges in implementation
such as establishing multilaterally agreed rules by group
members and enforcing and monitoring compliance with
the rules were also perceived as major reasons for the
failure of sustainable collective action in marketing [16,
20, 43, 45].

Another concern is that collective action in market-
ing has mostly been considered for cash crops for which
male farmers often dominate; hence, group member-
ship tended to be inclusive toward male farmers. In light
of the extensive literature, demonstrating the important
role of women in agriculture (e.g., [8, 9, 21, 35]), encour-
aging women farmers’ participation in collective action
can yield substantial improvements in many aspects of
households and society-wide economic development [13,
36].

However, in reality, many women face socioeconomic
and cultural constraints that impede them from taking
advantage of group participation. For example, previous
agricultural extension studies provided consistent evi-
dence of gender-specific constraints in access to exten-
sion services [7, 38 46]. Women have higher opportunity
costs of time due to their various livelihood activities and
responsibilities in the household that would reduce their
incentives for group participation [15, 29], 53]. Moreover,
in Bangladesh, many women experience restrictions on
physical mobility beyond their communities, described as
main barriers that limit women’s access to and adoption
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of agricultural innovations and marketing engagement
(37, 39].

To strengthen farmers’ homestead food produc-
tion capacities and food security through addressing
aforementioned gender-specific barriers, two projects,
referred to as Egiye Jai (EJ) and Nigera Gori (NG), were
implemented in vulnerable villages in two districts of
rural Bangladesh. E] and NG meant “Move Forward” and
“We Build It Ourselves” in Bengali, repsectively. These
projects aimed at promoting women farmers’ access to
agricultural extension services by adopting a cluster-level
training approach as well as encouraging their participa-
tion in training by focusing more on vegetable cultiva-
tion and chicken rearing, for which women were usually
responsible. In addition, the NG project implemented a
community marketing strategy to overcome women’s
marketing barriers. Community marketing was an appli-
cation of collective action where small-scale women
farmers gathered and sold agricultural produces at a pre-
arranged place and time to local traders. Additionally,
while prior applications of collective action have focused
on cash crops, community marketing focused on home-
stead food (i.e., vegetable, poultry, and eggs) as well as
attempted to ease participatory conditions in marketing.

This study examined the impact of linking small-scale
women farmers to markets and homestead food produc-
tion extension services on various dimensions of house-
holds’ livelihoods, classified into three categories: (i)
food security and dietary diversity; (ii) homestead food
production and marketing, and (iii) household’s monthly
expenditure and its’ patterns.

Background

Homestead food production extension services
Implemented between January 2013 and December 2016,
the EJ (Barisal district) and NG (Dinajpur district) pro-
jects delivered similar food production extension services
that provided a strong basis for sustainable and quality
homestead production of vegetable, livestock, and fish-
ery as well as post-harvest management and financial
skills. Since the primary objective of the projects was to
increase dietary diversity and food security through the
consumption of food produced at home, many farmers
were encouraged to cultivate vegetables and rear poultry
often on a smaller scale.

The projects used a cluster-level training approach to
promote women farmers’ participation in agricultural
training programs by overcoming women’s physical
mobility restrictions beyond their communities. Specifi-
cally, in each village, the projects defined geographical
boundaries for each cluster of households (usually 15 to
20 households), ensuring that households within prox-
imity to each other were in the same cluster and then
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brought extension agents to a gathering space close to
two or three village clusters. Project participation was
voluntary for all farmers in the treated areas, but the
delivered technologies were displayed to farmers in the
cluster through organized demonstration plots and field
days. This approach facilitated replicating improved agri-
cultural practices by sharing knowledge and experiences
among farmers in a neighborhood, thereby strengthen-
ing the effects that extension services had on the targeted
clusters and villages [4].

According to the project’s monitoring data, the Egiye
Jai (EJ) project served 118 village clusters in eight pro-
ject villages, reaching 3018 households, and the NG
project served 119 village clusters in eight villages and
reached 3633 households. The report also showed that
2090 households (69.3%) had attended EJ’s cluster-level
training between June 2013 to June 2014, and 92% were
women. Similarly, 1916 households (52.7%) attended
NG’s cluster-level training between February 2014 and
July 2014, and 88% were women.' These results indicated
that the cluster-level training approach appeared to be
an effective way to reach women farmers with improved
farm practices. Conversely speaking, the projects were
not successful in reaching male farmers. The key inform-
ant interviews showed that male farmers considered that
training was for women due to women’s high participa-
tion in training. Additionally, some respondents men-
tioned that training was provided when male farmers
were out in the fields [4].

Community marketing

Many women in Bangladesh have structural and cul-
tural constraints. Specifically, cultural norms do not
favor women’s marketing activities. In addition, women
face particularly severe time constraints on marketing
because, for example, some regions open a local market
from 4 to 8 pm, but it is a woman’s busy time of the day
for cooking, childcare, and house chores. Furthermore,
markets lack women-only sanitation facilities. Infor-
mation from key informant interviews showed that the
majority of women respondents preferred buying/sell-
ing products from/to local traders rather than going to
local markets to avoid market fees (market taxes, stall
rentals, etc.) and cultural conflicts within the household
and community. However, when women sell agricultural
produces to a local trader, they will face the ‘unjust price’
issue, receiving a lower price than what it could be sold
for at the local market [4, 32].

! The number of NG training attendees (and percent reaching project popula-
tion) was recorded relatively less than EJ training attendees due to the short
data collection period. Also, the cumulated number of training attendees had
grown throughout the life of the projects.
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Since March 2016, the NG project implemented com-
munity marketing that linked small-scale farmers to
markets via local traders. The project first established a
marketing site, proximity to multiple clusters in the vil-
lage, and then brought a local trader to the marketing site
twice a week to buy collected homestead food produce
(mostly vegetables, poultry, and eggs). Also, commu-
nity marketing reduced barriers to engaging in market-
ing even for the poorest among the small-scale farmers
by requiring no group membership or a certain level of
product quantities. On the other hand, the higher quality
of the produce—implicitly agreed between local traders
and producers—increased the local traders’ likelihood of
buying the produce. Market price information was shared
in all community marketing sites, and the payment was
made on the spot.

Moreover, to incentivize local traders’ participation,
farmers agreed to receive two takas less per kilogram of
the produce, mostly vegetables, than the local market
prices, so that traders earned the difference, varying with
the sale’s quantity. Indeed, prior to community market-
ing, the local traders had to visit door-to-door to buy
homestead products, and it often took much time and
effort to collect the targeted amount of the products. The
traders might also take advantage of women’s cultural
norms—restrictions on mobility—by suggesting lower
prices for products than what women would receive from
the local market. After community marketing, the traders
were able to reduce transaction costs by obtaining a sta-
ble supply of quality homestead produce; however, they
could also lose bargaining power over small-scale pro-
ducers since a price was already determined under the
project control.

Data

Survey design

We collected the survey data between September and
October 2016, a couple of months before the projects
ended. Using a list of all farm households in the cluster,
survey respondents were randomly selected at the cluster
level within the treatment villages, based on the popula-
tion size. Some survey respondents actively adopted the
improved farm practices and sold their products in the
community marketing sites, while others neither adopted
the practices nor sold them in the community market-
ing sites. The survey was collected from 36 villages in
two districts, including eight villages in Rajihar Union
of Barisal district where the E]J project was implemented
and ten nearby villages, serving as a comparison group,
and another eight villages in Dinajpur Sadar and Birgonj
Upazilas in Dinajpur district where NG was implemented
and ten nearby comparison group villages.
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Table 1 Distribution of study samples and treatment status by village and district
EJ (extension services) NG (extension services and community marketing)
Treatment group N Comparison group N Treatment group N Comparison group N
Boro Bashail 71 Ahuti Battra 18 Dabra Jineshwari 82 Badla Para 50
Coto Bashail 57 Ambari 38 Fajilpur 12 Bashudebpur 50
Coto Dumuria 29 Bahadupur 36 Khorikadam 41 Bochapukur 47
Paschim Goail 16 Bakal 49 Mohadebpur 66 Dakeswari 47
Paschim Razihar 64 Battra 39 Nagri Sagri 83 Durlovpur 49
Razihar 82 Chengutia 39 Salbari Dabra 63 Kathgor 39
Sutar Bari 26 Dumuria 27 Pochwim Paragon 26 Koikuri 50
Valuksi 66 Kandirpar Cenguitia 40 Sundori Hatgachh 39 Mahatabpur 49
Noapara 44 Moricha 48
Uttor Sajuria 26 Satkhamar 46
Total 411 Total 356 Total 414 Total 475

EJ—Egiye Jai (Barisal District). NG—Nijera Gori (Dinajpur District)

Unlike the project group’s sampling scheme, compari-
son group respondents were randomly chosen at the vil-
lage-level, based on an ad hoc list of village households
with the help of local NGOs and community representa-
tives. We chose comparison villages that (i) were close to
the project areas and located in the same upazila, and (ii)
shared similar residents’ livelihoods and village attrib-
utes.” We randomly chose 50 respondents from each
control village. Altogether, we collected 1000 surveys
in each project, including 500 surveys from the project
villages and 500 surveys from the comparison villages.
In this study, we limited our analysis samples to mar-
ried households (dropped 7.4% of the entire sample) and
excluded surveys completed by son, daughter, parents,
or other relationships to the head of the household (1%)
since they would increase the likelihood of measurement
errors in data. Additionally, 8.9% of the sample were
excluded from the analyses due to missing responses for
the outcome and independent variables. The number of
sampled households and their treatment status by village
and district are detailed in Table 1.3

Survey quality

The survey used computer-assisted personal interview-
ing on tablet computers to reduce potential measure-
ment errors and to facilitate day-to-day monitoring of
the data collection. The survey was reviewed by UIUC’s
AgReach researchers and other stakeholders on a daily
basis. The survey primarily targeted to interview women
farmers who were either heads of households or the

2 Due to the lack of the secondary data at this detailed level, we had to rely on
NGOs’ experience in the field to choose the comparison villages.

3 The term ‘project’ and ‘treatment’ are interchangeably used in this study.

spouse of heads of households. If women farmers were
not available at the time of interviews, men farmers who
were either heads of households or the spouse of heads
of households completed the survey. If both the head of
the household and the spouse were not available, son or
daughter, whoever was available, completed the survey.
Also, both male and female enumerators were paired to
interview farmers. All enumerators were Bangladeshis
and were able to speak the local language. Therefore, we
confirmed that there was no case that an interviewee
could not answer due to their limited literacy skills. Once
the respondents answered the questions, enumerators
recorded them using tablet computers. Additionally, we
made female enumerators available to interview women
in accordance with local norms.

For the purpose of this study, we limited our study sam-
ple to married households, but the original sampling was
based on all households in each village. The survey con-
tained information on whether women were involved in
agricultural activities including food crop production,
cash crop production, livestock rearing, and fishing or
fishpond cultures, and it showed that 96.2% of women
in the study sample were involved in at least one of these
activities. On the other hand, we did not know their par-
ticipation level in each agricultural production.

Description of key outcome variables

For outcome variables, we included self-reported changes
in monthly expenditure patterns on food, healthcare,
education, and transportation. We constructed a binary
variable, assigning 1 if a household decreased corre-
sponding expenditures, and O if otherwise. This survey
was collected during the lean season, and the majority
of rural households often face seasonal food deprivation
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and economic inactivity, which would reduce the over-
all food consumption and expenditures [19]. Therefore,
examining differences in the level of expenditures on
food and others can deliver important insight into how
treatment group households could cope with seasonal
deprivation relative to comparison group households.

We also included Household Food Insecurity Access
Score (HFIAS) [5] and Household Dietary Diversity
Score (HDDS) [47]. HFIAS was a continuous measure of
the degree of food insecurity in the household in the past
4 weeks (30 days). HFIAS consisted of two sets of ques-
tions that first asked an occurrence question—whether
the condition in the question happened at all in the past
4 weeks. If the respondent answered “yes” to an occur-
rence question, a frequency-of-occurrence question was
asked to determine whether the condition rarely hap-
pened, sometimes, or often in the past 4 weeks. HFIAS
ranged from O to 27, and the higher the score, the more
food insecurity the household experienced. HDDS meas-
ured the number of different food groups (a total of 12
food groups) consumed over 24 h. HDDS ranged from 0
to 12, and the higher the score, the more diversified food
groups the household consumed over 24 h.

To measure homestead food production and market-
ing, we included six variables: (i) whether a household
raised chickens or not; (ii) the total number of chickens
that a household had at the time when the survey was
taken and sold in the past 4 weeks; (iii) whether a house-
hold cultivated vegetables or not; (iv) total vegetable pro-
duction in kilogram during the previous growing season
(March—June); (v) whether a household sold chicken
during the past 4 weeks; and (vi) whether a household
sold vegetables during the previous growing season. The
description of variables used in this study is detailed in
Table 2.

Differences in resident and village characteristics

between the treatment and comparison groups

The independent variables included a set of household
socioeconomic characteristics, including husband and
wife’s age and educational attainment, household size,
religion, wealth index, total monthly expenditure, and
on- and off-farm income activities.* We also used six vil-
lage characteristics, including population size, distance
to the nearest upazila market, having a health clinic, pri-
mary school, secondary school, and post office.’

4 We constructed an overall household wealth index value, estimated by the
principal component analysis (PCA) with 13 types of assets, which provides
plausible and defensible weights for an index of assets to serve as proxy for
wealth [11, 22, 26].

% We also collected the availability of credit institutions in the village; how-
ever, we found no variation between the treatment and comparison vil-
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Table 3 presents descriptive statistics and balance test
results (two-tailed f-test statistics) that compared the
difference in means of independent variables—statisti-
cal significance tests on equality of means for continuous
variables and equality of proportion for binary vari-
ables—between the treatment and comparison groups.
If the comparison group was well established, none
of the coefficients would statistically differ from zero.
The balance test results showed that, on average, the EJ
treatment group tended to have a higher proportion of
households with Muslim religion and households that
engaged in off-farm income activities compared to those
of the comparison group. In addition, the treatment
group was reported to have a higher level of wealth, and
women in the treatment group tended to be older than
their counterparts. Similarly, the NG treatment group
tended to have a higher level of wealth and total monthly
expenditures, while it had a relatively lower proportion
of households that engaged in off-farm income activi-
ties. Furthermore, the results showed notable differences
in included village attributes between the treatment and
comparison groups in both projects. Such group differ-
ences indicated that selection existed in the search pro-
cess of project sites, requiring a statistical adjustment for
group differences to mitigate selection bias in treatment
effect estimates.

Conceptual model

To estimate the treatment effects, we base our analy-
sis on the potential outcome framework. Let Y; and
Yo denote the potential outcomes for a household
that received treatment (I = 1) and a household that
did not receive treatment (I' = 0), respectively. The
observed outcome for a household i can be written as:
Yi=Y1 -Ti+ 1 —T;) - Yo;; hence the average treat-
ment effect (ATE) is defined as:tqa7r = E(Y1) — E(Yp).
The difficulty in estimating the ATE is that we can only
observe Y7 or Y because an individual cannot be in both
states. Under the unconfoundedness (or ignorability)
assumption, which asserts that conditional on observed
characteristics X, the treatment indicator T; is independ-
ent of the outcomes (Yy, Y1). Unfortunately, unconfound-
edness is fundamentally ‘untestable’ and perceived as a
strong assumption in observational studies. Particularly,
most community development projects allowed residents
to determine whether they received new agricultural
technologies and practices, and their decisions might be
correlated to the benefits from participation (or referred

Footnote 5 (¢ontinued)

lages—all treated and non-treated villages had village lending groups and
NGOs (as a lending institution), while no village had a commercial bank.
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Table 2 Description of key variables
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Variable Description

Outcome variables
Monthly expenditure patterns
Decrease in food expenditures

=1 if a household reports that monthly expenditures on food and beverage have been decreased, com-

pared to 6 months ago; 0 if otherwise

Decrease in healthcare expenditures
6 months ago; 0 if otherwise

Decrease in education expenditures

Decrease in transportation expenditures
6 months ago; 0 if otherwise

Food security and dietary diversity

=1 if a household reports that monthly expenditures on healthcare have been decreased, compared to

=1if a household reports that monthly expenditures on child education have been decreased, compared
to 6 months ago; 0 if otherwise

=1 if a household reports that monthly expenditures on transportation have been decreased, compared to

HFIS =Household Food Insecurity Score measured with 18 items

HDDS =Household Dietary Diversity Score measured with 12 items

Homestead food production and marketing
Chicken rearing

Chicken production

Sale of chicken

=1if a household raises poultry (chicken or duck); 0 if otherwise
=Total number of chickens that a household currently has and sold in the past 4 weeks
=1 if a household sold chicken during the past 4 weeks; 0 if otherwise

Vegetable cultivation =1 if a household cultivates vegetables; 0 for otherwise

Vegetable production
Sale of vegetable

Independent variables
Husband age =Husband'’s age

Wife age =Wife's age

=Total vegetable production in kilogram during the previous growing season (March-June)
=1 if a household have sold vegetables during the growing season (March—June); 0 if otherwise

Husband primary education
Wife primary education
Muslim

Household size

Economic activity

Wealth

Monthly expenditure
Non-agricultural day labor
Village characteristics
Population

Access to market

Health clinics

Primary school

Secondary school

Post office

=1 if a husband had some primary education or less (0-5 years of education)
=1 if a wife had some primary education or less (0-5 years of education)

=1 for having Muslim religion; 0 for otherwise

=Number of household members

=Wealth index value estimated by the principal component analysis (PCA) with 13 types of assets (radio,
cell phone, bicycle, motorcycle, refrigerator, camera, fans, television, sewing machine, clock, individual hous-
ing structure, earth and sand floor, and firewood as cooking fuel)

=Household’s total monthly expenditure in taka
=1 if a household member is involved in non-agricultural day labor activity; 0 if otherwise

=Total number of people in the village

=Distance to the nearest Upazila market in kilometer

=1 ifthere is a health clinic in the village; 0 if otherwise

=1 if there is a primary school in the village; 0 if otherwise
=1if there is a secondary school in the village; 0 if otherwise

=1if there is a post office in the village; 0 if otherwise

to as self-selection problem). Additionally, the interven-
tions were often implemented in areas, considering resi-
dents’ interest in technologies and extension services, site
accessibility, and relationships that implementing organi-
zations, mostly NGOs, have maintained with the sites
[1]. In this case, the presumed independence assump-
tion in randomized control trials (RCTs) would be vio-
lated, E(Y;|X) # E(Y1)and E(Yo|X) # E(Yo); hence tate
yields a biased estimator.

To address selection bias, the regression adjustment (RA)
and inverse probability weighting (IPW) methods have
been widely used in impact evaluation literature. Specifi-
cally, IPW calculates the ATE by differerncing inverse-pro-
pensity-score-weighted averages as:

N

TIpW = ;[; p(f(lj/%;) - (Ji;(z{’iﬁ;)) ’ (1)
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Table 3 Descriptive statistics of study’s key characteristics and balance test results between the treatment and comparison group by

project

EJ (extension services)

NG (extension services and community marketing)

Treatment group Comparison group Difference (1)-(2) Treatment group Comparison group Difference (4)-(5)

(1 (2) (3) (4) (5) (6)
Husband age 48119 46.728 1392 43.596 43.979 -0.382
(11.611) (13.628) 0911) (12.859) (11.709) (0.824)
Wife age 38304 36.775 1529 35408 36.175 -0.767
(9.763) (11.375) (0.763) (10.869) (10.079) (0.703)
Husband primary 0487 0472 0.015 0.717 0.752 -0.034
education (0.500) (0.500) (0.036) (0451) (0.433) (0.030)
Wife primary education 0487 0.469 0.018 0.700 0.682 0.018
(0.500) (0.500) (0.036) (0.459) (0.466) (0.031)
Muslim 0.526 0.281 0.245™ 0.500 0482 0018
(0.500) (0.450) (0.035) (0.501) (0.500) (0.034)
Household Size 5.209 5.065 0.145 4524 4672 -0.147
(1.852) (1.714) (0.130) (1.464) (1.504) (0.100)
Wealth 0.543 0336 0206 0.003 -0.708 0711
(1.521) (1.728) 0.117) (1.554) (1.093) (0.089)
Monthly Expenditure® 8939 8.982 0.044 8773 8696 0077
(0.454) (0.539) (0.036) (0.535) (0.324) (0.029)
Non-agricultural day 0.652 0.343 -0.137" 0.734 0.884 -0.150""
labor (0477) (0.475) (0.032) (0.442) (0.236) (0.026)
Population ? 7.189 7.129 0.061 7.893 7.098 0.795™
(0.943) (0.879) (0.066) (0.559) (0.706) (0.043)
Access to market 9.324 7472 1852 14.114 12,006 21077
(3.570) (3.377) (0.252) (3.371) (2.582) (0.200)
Health clinics 0.689 0.247 0441 0403 0.305 0.098™"
(0.464) (0432) (0.033) (0.491) (0461) (0.032)
Primary school 0.937 0.851 0.086™" 0.971 0.895 0076™
(0.244) (0.356) (0.022) (0.168) (0.307) 0.017)
Secondary school 0.603 0475 0.129™ 0.597 0.385 0211
(0.490) (0.500) (0.036) (0.491) (0.487) (0.033)
Post office 0333 0.138 0.196™ 0.266 0.200 0.066"
(0472) (0.345) (0.030) (0.442) (0.400) (0.028)
N 411 356 767 414 475 901

Descriptive statistics are reported in columns (1), (2), (4), and (5). The balance test results (two-tailed t-test statistics) are reported in columns (3) and (6). Standard
deviations are reported in parenthesis, and standard errors are reported in bracket. * denotes significance at 10 percent, ** at 5 percent, and *** at 1 percent level

2 Values are expressed in logarithm term

where p(X;,¥) is estimated propensity scores, indicat-
ing the probability of being in the treatment group,
conditional on X; and estimated parameters y. Under
the unconfoundedness and overlap conditions, p(X;)
converges to the true propensity scores, thereby yield-
ing a consistent estimator. Also, under the unconfound-
edness condition, one can perform RA by regressing
Y; on T; and X;, of which m;(X) = E[Y|T = 1,X] and
mo(X) = E[Y|T = 0,X] are obtained separately from the
subsamples of treated and untreated units, respectively.
Specifically, m(X;,81) and mo(X;,80) denote the out-
come (or regression) models with covariates X; and esti-
mated parameters §. If these estimators are consistent,

using the random sample of N, the ATE for the RA model
can be written as follow:

N

TRAZ%Z

i=1

[ (X, 81) = mo(Xi,30) @

However, the IPW and RA estimators will be biased
if the postulated outcome or treatment model is incor-
rectly specified. On the other hand, the doubly robust
(DR) method combines weighting and regression
adjustment, and it offers protection against the model
misspecification, demonstrating that as long as only
one of these models is correctly specified, the resulting
estimator becomes consistent [51]. We use the IPWRA
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estimator, proposed by Wooldridge [51] that can be
expressed as:

N

1
TPWRA = Z (m}(X,87) — m§(X,88)]. 3)
i=1

It looks the same formula as the RA estimator, but the
model uses different estimates of(8}, 83), obtained from
solving weighted least squares (for a continuous out-
come) and quasi-likelihood (for a binary outcome) R,rob—
lem. More specifically, 87 minimizes %ZN Tiq(X;,81)

=1 pXiy) ’
using the treated sample, and & minimizes
1 N A-THqXi,80) :
N Diel Tp(Xep)) » USING the untreated sample, where

q(X;, e) is a function of random variable X; with corre-
sponding parameters. For a through discussions of esti-
mator’s functional forms of linear or non-linear
conditional means, we refer to chapter 21.3.4 by Wool-
dridge [51].

To describe the double robustness properties, suppose
that the outcome models are correctly specified. Then,
the estimated parameters( I 83) are consistent, and even
if the treatment model p(X;, y) is misspecified, the ATE
for the IPWRA is the same as Eq. (3). On the other hand,
suppose that p(X;, y) is correctly specified, but the out-
come models are misspecified. Wooldridge [51] shows
that the IPW estimator under unconfoundedness can
recover the solution to unweighted minimization prob-
lem in the population. That is, IPWRA can still produce a
consistent estimator by weighting the observations by the
inverse of the true selection probability even if the out-
come models are misspecified. Wooldridge [51] also sug-
gests that bootstrapping the models for IPWRA provides
aysmpotically correct inference.

Limitations of the study
This study has three major limitations. First, self-reported
data might contain a systematic bias in reporting. The
bias might be toward over-reporting for socially desir-
able behaviors and underreporting for socially undesir-
able behaviors that respondents might feel uneasy talking
with strangers [3]. In our study, beneficiaries in treated
areas might exaggerate their achievements, particularly
if the outcomes were related to projects’ goals. Addition-
ally, retrospective questions, such as asking expenditure
patterns and marketing in the past 6 months, depended
on respondents’ memory; thereby, the data might suf-
fer from measurement errors. These aspects might have
beneficiaries over-reporting their achievements relative
to their comparison groups, resulting in the existence of
a project effect.

Second, the consistency of the doubly robust estima-
tor relies on the unconfoundedness assumption. But it
was not possible to separately identify the contributions
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of unobserved factors in the treatment and study’s out-
comes, so we could not tell the magnitude of omitted
variable bias. There might be a set of characteristics
that enhanced the consistency of the estimator but
were not controlled in this study. They included, but
not limited to, farmers’ risk attitude and preference,
loan access, history of extension access, agricultural
knowledge and technology adoption, and receipt of
input subsidies, social assistance, and remittances.

Additionally, including a rich set of observable
covariates seems to have a better chance of holding the
assumption, but the theory suggests avoding the use of
characteristics that can themselves be affected by treat-
ment [50]. As we discussed in the data section, we used
15 individual and community characteristics, collected
several months before the projects ended, and we there-
fore could not ensure whether control variables used in
the DR estimation were not influenced by treatment.
However, it was difficult to consider that the projects—
implemented to mainly promote vegetable cultivation
and poultry rearing for household consumption pur-
poses and provide a marketing outlet for marginal food
production—could influence residents’ demographic
and community attributes during the project life span.
On the other hand, economic factors such as asset pos-
session and monthly expenditure—considered as criti-
cal determinants of project selection and the outcomes
of study’s interest—might be affected by treatment.
Indeed et al. [23], using intermediate evaluation data,
showed that residents in the E] and NG project sites
tended to have higher monthly expenditures relative to
farmers with similar livelihood characteristics. There-
fore, controlling for economic factors collected during
our survey period likely downwardly biases estimates
of extension and marketing effects. Therefore, our find-
ings should be carefully interpreted as suggestive asso-
ciations rather than conclusive causality.

Third, although both projects targeted to serve vul-
nerable rural farmers, the treatment effect estimated
from the two projects might not be comparable due to
unobserved heterogeneity—especially different agri-
cultural environments where Dinajpur district (within
Rangpur division) was a flash flood and drought-prone
area, while Barisal district (within Barisal division) was
a saline-flood prone area. In addition, according to
the 2011 Bangladesh Demographic and Health Survey
(BDHS), literacy rates for women in the Barisal divi-
sion were about 30% higher than women in the Rang-
pur division, while women in the Barisal division were
reported to experience more severe food security,
measured by the frequency of often skipping meals or
having less food in a meal due to lack of food at home,
than women in Rangpur division [31].
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Table 4 A summary of project’s average treatment effects on various self-reported outcomes

EJ (extension services)

NG (extension services and
community marketing)

Coef CG Coef CG
Mean Mean

Monthly expenditure patterns

Decrease in food expenditures -0.278" 0.921 0127 0.702
(0.031) (0.044)

Decrease in healthcare expenditures -0.109™" 0.727 -0232" 0933
(0.040) (0.036)

Decrease in education expenditures -0.045 0.797 -0.194" 0.850
(0.035) (0.036)

Decrease in transportation expenditures -0.107" 0.605 -0515" 0.932
(0.045) (0.034)

Food security and dietary diversity

HFIS -4209™" 6.104 0.116 1.941
(0.335) (0.332)

HDDS 1084 7.088 0359 6.872
0.117) (0.132)

Homestead food production and marketing

Poultry rearing 0.113™ 0620 0034 0818
(0.043) (0.035)

Quantity of poultry® 1916 7.748 3.968™ 7.131
(1.894) 0917

Sale of poultry® 0141 0.113 0.181™" 0.270
(0.037) (0.048)

Vegetable Cultivation 0301™ 0477 0.120" 0462
(0.040) (0.047)

Vegetable production®© 0341" 3.582 0.209 4350
(0.158) (0.266)

Sale of vegetable® 0.089 0278 0196 0315
(0.050) (0.069)

Obs 769 889

CG mean: predicted comparison group means. Standard errors are bootstrapped using 300 replications of the model and reported in parenthesis. * denotes

significance at 10 percent, ** at 5 percent, and *** at 1 percent level
?Values are expressed in logarithm term

b Households that were involved in poultry rearing are used in calculating descriptive statistics

“Households that were involved vegetable cultivation are used in calculating descriptive statistics

However, from the perspective of serving poor rural
farmers and examining their differences in outcome
variables, our study findings would be informative in
answering the question of whether or not an approach,
catalyzing women’s marketing barriers that women need
to bear, could change household expenditure patterns
and food security outcomes in rural Bangladesh.

Results

Table 4 presents a summary of the project’s treatment
effects on four sets of outcomes, including i) households’
monthly expenditure patterns, ii) homestead food pro-
duction and marketing, and iii) food security and die-
tary diversity. We reported the IPWRA (doubly robust)
estimators that combines regression adjustment and

propensity score methods to achieve robustness to mis-
specification of the parametric models [51]. We used a
logistic regression model for binary outcome variables,
and standard errors were bootstrapped using 300 replica-
tions of the model.® We also performed the balance test,
and it accepted the null hypothesis that matching covari-
ates and their power and interaction terms used in the
treatment model were balanced for both projects.”

% We used STATA's ‘teffects ipwra’ command to produce doubly robust esti-
mators.

7 We used STATAs ‘tebalance overid’ command, and the test statistics

accepted the null hypothesis with a p-value of 0.877 and 0.569 for the EJ and
NG project, respectively.
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The results showed that the EJ treatment group was
predicted to consume 1.1 more food groups than the
comparison group with a mean of 7.1 food groups. We
also found that the treatment group experienced a lower
level of household food insecurity by 4.2 points relative
to the comparison group that had an HFIAS value of 6.1
out of 27 points. Moreover, the treatment group was pre-
dicted to have a lower probability of reducing monthly
expenditures on food (by 27.8 percentage points); health-
care (by 10.9 percentage points), and transportation (by
10.7 percentage points), compared to those of the com-
parison group.

In terms of homestead food production and market-
ing, the EJ treatment group was more likely to raise
chickens by 11.3 percentage points than the comparison
group, but there was no statistical difference in the total
number of chickens in the past 4 weeks (conditioned to
households rearing chickens). Similarly, the treatment
group was more likely to cultivate homestead vegetables
by 30.1 percentage points, and the treatment group that
cultivated vegetables tended to have a higher level of veg-
etable production by 0.3 log point (or 1.35 times greater)
than the corresponding comparison groups. Additionally,
the treatment group had a higher probability of selling
chickens in the past 4 weeks, while there was no sig-
nificant difference in sale of vegetables between the two
groups.

Similarly, the NG treatment group was predicted
to consume around 0.4 more food than the compari-
son group with an HDDS value of 6.9 out of 12 food
groups, while there was no statistical difference in HFIAS
between the treatment and comparison groups. Unlike
EJ effect results, the NG treatment group was more likely
to reduce monthly food expenditures by 12.7 percent-
age points than the comparison group that 70.2% of the
group decreased their monthly expenditures on food rel-
ative to 6 months ago. On the other hand, the treatment
group showed a lower probability of reducing monthly
expenditures on healthcare (by 23.2 percentage points),
education (by 19.4 percentage points), and transporta-
tion (by 51.5 percentage points), compared to those of
the comparison group.

For homestead food production and marketing out-
comes, the treatment group’s probability of raising chick-
ens was not statistically different from the comparison
group, while the treatment group was predicted to have
four more chickens (during the past 4 weeks) relative to
households rearing chickens in the comparison group
with a mean of 7.1 chickens. Moreover, the treatment
group was more likely to cultivate vegetables by 12 per-
centage points than the comparison group, but there
was no statistical difference in total vegetable production
between the two groups. The results also showed that the
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treatment group had a higher probability of selling chick-
ens and vegetables by 18.1 and 19.6 percentage points
than the comparison groups.

Discussion

Project’s effect on food security and monthly expenditure
patterns during the lean season

In the previous section, we found that the EJ treatment
group improved their dietary diversity and food inse-
curity outcomes in the household, while the NG treat-
ment group showed only slight improvement in dietary
diversity scores, relative to their comparison groups.® In
order to understand this phenomenon, it was noteworthy
to compare group means of the outcomes between the
comparison groups of both projects. For example, NG’s
comparison group mean of HFIAS was around 2 points,
only one-third of the EJ comparison group. That is, resi-
dents in EJ areas experienced more extreme food inse-
curity during the lean season than residents in NG areas
[31]. Therefore, to enhance household food security, the
E]J treatment group decided to maintain or even increase
their monthly expenditures on food during the lean sea-
son—although the results in Table 4 showed negative and
significant coefficients on some other types of expendi-
tures, the size of the average treatment effect on food is
the largest. Additionally, raising chickens and vegetable
production would contribute to improving their food
security status.

On the other hand, residents in NG areas experienced
relatively mild seasonal food deprivation, the treat-
ment group might not perceive the need to maintain or
increase their budget shares on food. Instead, the results
showed a substantial increase in the treatment group’s
probability of maintaining or increasing their expen-
ditures on healthcare, education, and transportation.
Although the EJ treatment group appeared to show simi-
lar expenditure patterns (except food and education), the
size of NG’s treatment effects was at least twice as much
as those in EJ. Plausibly, producing homestead food such
as a greater number of chickens and cultivating vegeta-
bles attributed to their decisions on levels of household
food security and expenditure patterns.

Project’s effect on homestead food production

and marketing

We found that the EJ treatment group tended to have a
higher probability of raising chickens, while there was
no statistical difference in their quantities relative to the
comparison group. On the other hand, the NG treatment

8 As robustness checks, we ran non-bootstrapped regression models with
clustered errors at the village level and confirmed that our main findings did
not change.
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group was predicted to raise more chickens, but the pro-
portion of treatment households rearing chickens was
not statistically different from the comparison group.
Considering that four-fifths of the comparison group
raised chicken in NG areas, relative to three-fifths of
the comparison group in EJ areas, we could assume that
raising chickens were more prevalent in NG areas. Thus,
the remaining one-fifth of residents who did not raise
chickens might either lack of chicken-rearing facilities or
never-adopters regardless of the provision of extension
services. That is, the project had an impact on expand-
ing chicken rearing in the place where a relatively lower
proportion of residents raised chickens, while it had an
impact on increasing number of chickens in place where
the majority of residents already raised chickens. Simi-
larly, we found that both treatment groups had a higher
probability of cultivating homestead vegetables than their
comparison groups, while only EJ treatment group, con-
ditional on producing vegetables, showed a higher level
of its production than the comparison group. This is a
dilemma that most extension workers have been con-
fronted with where they should focus their resources and
time to maximize project returns.

Our evidence also showed that the NG treatment
group had an increased likelihood of marketing chick-
ens and vegetables relative to their comparison groups.
Therefore, the following question would be whether com-
munity marketing promoted treatment group’s sale of
chickens. By simply interpreting the sign of the treatment
effect coefficient under the unconfoundedness condition,
we could presume that community marketing seemed
to enhance farmers’ marketing activities, but there were
several other alternative outlets for sale, including village
market, union market, upazila market, neighbors, and so
on. We can descriptively answer this question by com-
paring the distribution of marketing outlets between the
treatment and comparison groups in NG areas. Specifi-
cally, the data show that 68% of the NG treatment group
that sold chickens during the past 4 weeks sold them to
community marketing traders, followed by union mar-
ket (23%) and village market (4%).” On the other hand,
63% of the comparison group sold chickens to local trad-
ers (door-to-door visits), followed by union market (30%)
and village market (6%). These results indicated that
community marketing would make some level of contri-
bution to enhancing sale of chickens.

On the other hand, interestingly, 83% of the NG treat-
ment group who sold vegetables during the previous
growing season sold vegetables in the nearest village

° The percentages were not mutually exclusive. A farmer could sell chickens
and vegetables through multiple marketing outlets.
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market, and 34% sold vegetables in community market-
ing sites, and 25% sold vegetables in the union market. In
contrast, 48.1% of the comparison group that sold veg-
etables sold them to local traders (door-to-door visit),
followed by union market (36.4%) and village market
(35.1%). That is, a higher proportion of farmers in the
treatment group ever sold their vegetables in the near-
est village market than the comparison group farmers,
and it might explain that the treatment group tended to
maintain or increase their expenditures on transporta-
tion. Unfortunately, our data did not provide the quantity
sold in markets and to local traders, so we were not able
to identify how intensively the treatment group utilized
community marketing as an alternative marketing outlet.
But, based on our results, we could carefully explain that
the farmers might earn small money from selling chicken
and vegetables, and some fraction of this money might
be used for going to markets to sell homestead foods for
days when local traders did not come to the sites. More
research is required to understand detailed marketing
mechanisms and its relationships with farmers’ nutrition
and income.

Considering the unique features of community market-
ing—, which fixed the price at the market price, reduced
the opportunity cost of time, and avoided social and cul-
tural barriers and lack of facilities in the market—, the
total benefits accrued from community marketing would
be greater than just the difference in price.

Challenges of implementing community marketing

The community marketing strategy had a number of
challenges and shortcomings. First, to implement com-
munity marketing and make it sustainable after the pro-
ject ended, the NGOs held 6-8 meetings for local traders
and farmers in the cluster to understand its potential
benefits and what farmers and traders wanted from com-
munity marketing. This process built trust between local
traders and farmers and increased their ability to sustain
community marketing and re-negotiate the marketing
rules once the original condition did not fit reality. Find-
ing an agreed point between farmers and traders was dif-
ficult, and this discussion and negotiation process often
took a long time.

Another concern was the availability of a stable supply
of quality food in the marketing sites. Since community
marketing did not impose requirements in terms of the
quantity and quality (although implicitly agreed between
farmers and local traders) of the produce, the supply of
foods might be volatile. For example, if there is an unex-
pected weather shock, the supply of homestead food will
decrease substantially and, at this time, farmers will fail to
meet the quantity that the traders expect to collect from
the marketing sites. If this happens often, the traders will
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decrease their interest in participating in community
marketing because the traders will still incur their trans-
action costs to visit the community marketing sites, and
they will eventually stop participating in marketing at the
point where traders’ profits are lower than variable costs
of community marketing engagement. When the NGOs
designed community marketing to address this concern,
they connected one local trader to multiple community
marketing sites. However, this might result in giving
local market power to selected local traders, and it might
increase costs of market entry for other local itinerants
and petty traders.

Lastly, we question how long community market-
ing will be sustainable. During the project’s lifetime,
the NGOs monitored whether community marketing
worked properly—in terms of sharing market price infor-
mation, using an accurate weight scale, on-the-spot pay-
ment, etc.—and mediated conflicts between farmers and
local traders. The issue would be whether both marketing
parties will have sufficient commitment and a willing atti-
tude to keep the marketing rules and replace the NGOs’
work.

These challenges and potential shortcomings led us to
consider ways to improve community marketing imple-
mentation. First, it is important to foster farmers’ ability
to communicate effectively with local traders regarding
marketing rules as well as their importance to the suc-
cess of the community marketing innovation. It is also
important to build the ability to resolve possible conflicts
between marketing parties in negotiation. For quality
homestead food production, since the women dominate
the production, the project can effectively reach women
farmers via the cluster-level approach to share knowledge
and practices of recommended farm practices. Further-
more, it would be important to share weather-resistant
vegetable seeds and farm practices to prevent significant
losses during unexpected weather shocks such as dry
periods. This will decrease the risk of lowered food pro-
duction and thereby keep the local traders from exiting
the project.

Contribution of this research to extension policy

and practice in Bangladesh

Women generally have less access to agricultural exten-
sion services, and this gender inequality has not been
improved over the past decades [40, 46]. Agricultural
extension research found a multitude of gender-specific
constraints in access to extension services. Specifically,
extension agents prefer to work with farmers who control
economic and productive resources and make decisions
within the household [27]. It is most commonly the male
in a husband-wife household. Moreover, in Bangladesh,
social and cultural norms that restrict women’s ability
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to attend agricultural training and sale in the market are
often cited as the main barriers to their access to exten-
sion services [37, 39].

As previously described, in order to avoid cultural con-
flicts within the household and community, women farm-
ers prefer to sell their commodities in informal markets,
accepting buyers’ offers rather than negotiating for bet-
ter prices or selling them in the formal markets [28]. The
further the market is away from home, the more women
farmers get disadvantaged. The community market-
ing approach was designed to tackle this social norm—
restricting women’s mobility beyond the community—by
formulating a women farmer group to gather a sufficient
quantity of quality agricultural produce and market it
to local traders who came to the designated marketing
places near communities where women lived. In doing
so, women smallholders were able to reduce transaction
costs and sell their produce at a higher price than they
would have received from individual bargaining in infor-
mal markets. This approach was devised to link women
smallholders to the markets without conflicting with
social and cultural norms for which women were respon-
sive, and our research findings supported the claim that
women smallholders benefited from community market-
ing participation. Therefore, government, NGO, or other
extension providers looking for a culturally appropriate
approach to address women farmers’ limited mobility
may consider using or modifying community marketing.

Conclusion

This article explored the relationship between linking
small-scale women farmers to market and livelihood
outcomes focusing on food security, monthly spending
patterns, and food production and marketing. We found
that vitalizing marketing in the community could provide
small-scale farmers a secured marketing outlet for food
production, and it could generate extra money—although
it tended to be small—by selling homestead food prod-
ucts, which appeared to be correlated with changes in
expenditure patterns. However, if farmers do not spend
this extra income on food purchases, it is hard to antici-
pate improved food security. Additionally, catalyzing
women’s marketing activities through freeing cultural
and structural marketing barriers that women sometimes
bear might have a broader effect on women’s empower-
ment beyond marketing decisions.
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