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ABSTRACT
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Strengthening Producer Organizations 
to Increase Market Access of Smallholder 
Farmers in Uganda*

Smallholder agriculture in Sub-Saharan Africa is largely exposed to pervasive market 

failures, translating into missed opportunities and sub-optimal economic behavior. These 

failures can partly be traced to the importance of economies of scale in procuring inputs 

and marketing produce, where smallholders face disproportionately high transaction costs. 

Producer organizations could help to lessen transaction costs, however, only few farmers in 

Uganda sell through them. We introduce two interventions aimed at promoting marketing 

via producer organizations: Cash-on-Delivery (CoD) and Information-on-Sales (IoS), and 

analyze their impacts in an RCT design: We find that providing cash-on-delivery increases 

the probability that a member chooses to sell through the group, and hence the volumes 

bulked by each group. This increase in volumes appears to have enabled groups to secure 

higher prices for their produce. No significant effect could be found for the Information on 

Sales intervention, though.
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1 Introduction

In recent years, several studies have emphasized the important role that smallholder agriculture

can play in reducing poverty in developing countries (e.g., Hazell et al. 2010; The World Bank

2008.) However, although often more efficient in production, smallholder agriculture, partic-

ularly in Sub-Saharan Africa, is largely exposed to pervasive market failures, translating into

missed opportunities and sub-optimal economic behavior. These failures can in part be traced

to the importance of economies of scale in procuring inputs and marketing produce (Poulton

et al., 2010). Smallholders face disproportionately high transaction costs, in particular when

these costs are invariant with the quantities commercialized (Fafchamps and Hill 2005; Goetz

1992; Key et al. 2000; Pender and Alemu 2007.) In return, lack of commercialization typically

leads to low specialization, low productivity and hence lower income (Timmer 1997; von Braun

and Kennedy 1994.)

In Uganda, the majority of farmers sell their produce at harvest time on the spot market. By

selling their unprocessed products to itinerant traders at the farm-gate, this choice of sale outlet

represents the highest net price for a farmer, given the small amounts he sells and the fixed costs

that are inherent to transporting and processing his output. Despite considerable competition

in the spot market, it is generally perceived that farmers have little bargaining power over the

price when they make their sale.

Developing an institutional infrastructure that facilitates market exchange for smallholder

farmers in such a context is critically important. Producer organizations (POs) are one possible

institutional solution: by engaging in markets collectively, smallholders both (i) sell enough

to make farmer-organized transport and processing efficient and (ii) increase their bargaining

power in making sales (Heyer et al. 1999; Hill et al. 2008; The World Bank 2008.) However,

even though a proportion of Uganda’s farmers are members of POs. Few farmers sell through

them. Farmers face additional costs in making collective sales. There is the cost of organizing,

the cost of waiting involved in coordinated bulking, and the risk of default that is present when

harvest is delivered with no or partial payment. In addition, selling through the group reveals

information about the size of income in a given year, with potential consequences for informal

taxation from others in the community.

Evidence shows that POs have so far had limited success, thus bringing into question whether

they are, in fact, a good mechanism for solving market failures and to what degree they can ac-

tually improve farmers’ access to markets. Fafchamps and Hill (2005) show that although there

are often large potential reductions in transaction costs via collective selling, such mechanisms

are seldom observed, possibly due to lack of trust between farmers. Evidence from Senegal,

Burkina Faso (Bernard et al., 2008) and Ethiopia (Bernard and Seyoum-Taffesse, 2012) suggests

that benefits derived from membership in a PO remain low for a large proportion of groups.

Coulter (2007) and Hellin et al. (2009) show that collective action can be effective in lowering

entry barriers for smallholders in high-value markets, although with significant costs to mobi-

lizing such action. Also, benefits often vary with the capacity to mobilize labor. More rigorous

and consistent empirical analyses of the functioning of POs and their effects on economic per-

formance are thus clearly required in order to determine their potential for correcting market

failures and to understand how to better support them in servicing their members.

In this paper, we assess the importance of two institutional weaknesses of POs that may
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underlie members’ reluctance to engage in output marketing activities collectively. Firstly, the

POs’ lack of working capital results in payment delays and, secondly, PO members’ lack access

to reliable information about final prices, costs and fees involved in transactions conducted

by the PO leaders1. We designed a randomized evaluation to rigorously assess the impact of:

(i) a working capital loan that enables POs to pay cash on delivery to its members, and (ii)

a text messaging system that improves the flow of Information-on-Sales to all PO members.

The Cash-on-Delivery intervention was designed to improve the ability of the PO to market

collectively by relieving individual members’ liquidity constraints, while the Information-on-

Sales intervention was designed to increase participation in group activities by improving the

trust and transparency within the group and between members and leaders. Since the degree

of trust and transparency within the group can have an effect on the farmers’ ability to take

advantage of the Cash-on-Delivery intervention, we also evaluate the impact of implementing

both interventions together.

We find that providing cash on delivery increases the probability that a member chooses

to sell through the group, and hence the volumes bulked by each group. This increase in

volumes appears to have enabled groups to secure higher prices for their farmers as prices

were significantly higher for farmers in groups in which cash on deliver was offered. Increasing

information on sales to members did not have an impact on marketing outcomes. It is not clear

whether this is because it was not well implemented, or whether lack of information was not the

binding constraint limiting sales through the group.

We further explore whether the improved market conditions induced by the interventions

have an effect on agricultural production, labor utilization and other input-use decisions by PO

members (Key et al. 2000.) In particular, we explore if the improvement in market access for

smallholders leads to: (i) mobilization of underutilized household labor, (ii) increased demand

for hired labor and (iii) increased demand for other agricultural inputs. Understanding whether

or not this is the case has important policy implications for Uganda, shedding light on whether

interventions to stimulate agricultural production should focus on increasing (and subsidizing)

the supply of inputs, or whether productivity gains are possible through support to marketing

and the increased price incentives that result.

The rest of the paper is organized as follows. Section 2 provides more detail on agricultural

production and marketing in Uganda and describes the interventions that were implemented.

Section 3 sets out the experimental design and sample characteristics. The results of the exper-

iment are presented in Section 4. Section 5 concludes.

2 Context and the Interventions

2.1 Context

Close to 90 percent of Uganda’s population resides in rural areas. According to official estimates,

66 percent of the labor force makes a living in agriculture (Uganda Bureau of Statistics 2010)2.

Uganda’s agriculture predominantly features smallholder farming. A variety of crops are grown

1The lack of transparency in the sales procedures can be further complicated by a lack of trust in the PO

leaders.
2See http://www.ubos.org.
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throughout the country. Matoke (a banana staple crop), maize, beans and coffee are important

food and cash crops for many farmers.

Over the past few years, governments, donor agencies and NGOs have expressed a renewed

interest in collective action mechanisms such as POs, as a means to help Ugandan small-

holder farmers access markets. This has occurred despite the somewhat negative record of

the government-controlled farmers’ cooperatives in place until the structural adjustment pe-

riod of the 1990s. It is hoped that the new organizations will differ from their predecessors by

being fully staffed and controlled by their members (Deininger, 1995). Farmers engage in col-

lective action as the group activity promises to improve their situation vis-a-vis adverse market

conditions, e.g. high transaction costs and information asymmetries.

However, although membership of farmers groups is increasing, their engagement in market-

ing activities is limited. Baseline data collected for this study on 844 members of POs engaged

in either coffee or maize marketing indicated that despite the widespread presence of marketing

activities, few members were active in selling through their group. Nearly three quarters of all

households reported that their group was involved in bulking (74%), and most members of these

groups reported that they used this service (92%). However, data on the transactions under-

taken by the members in the last 12 months revealed only 38% of transactions going through the

group, with the majority of the rest going to traders. The majority of households (53%) reported

making no sales through their group, selling to traders instead, and 15% reported making only

some sales through the group. The average proportion of quantity sold through the group is

41%.

Table 1 provides summary statistics of the reasons reported by members for their choice of

sale outlet at the baseline. The results suggest that sales are made through groups as a result

of the higher prices they offer or the relationships they are built on. Sales to traders are much

more likely to be rationalized by the need for quick liquidity. An initial exploration of correlates

of outlet choice (through regression analysis—results not shown) confirm that farmers will sell

through the group when the price premium is high enough. However, since the price premium a

group can offer is highly determined by group quality and the quantities marketed through the

group, we cannot treat these results as a causal finding.

According to the baseline data, on average farmers were paid 3 days after delivery when

selling through the group compared to immediate payment when making a sale to a trader (or

sometimes with an advance). Although different, at first glance it seems surprising that this

difference would have an effect on whether or not a farmer chooses to sell through the group or

to a trader. However, the effective waiting period can be longer. A farmer may have to wait

some days after harvest for his or her group to start collecting for the next sale. When sales

are made to traders they are more likely to be made with no prior arrangement (Table 2). As

a result, the median number of days between completion of harvest and sale is 11 days for sales

through the PO and 6 days for sales to traders.

Analysis of the baseline data showed that individuals in groups that offer cash on delivery

are more likely to sell through the group. The types of individuals that sell through the group

are also different. In groups that pay after sale, individuals that are more patient (measured

through survey questions that elicited time preferences) and more likely to pay for a product in

advance are more likely to sell through the group. This is not the case for individuals in groups

that pay cash on delivery.
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It is quite possible that it takes a “good” group to be able to offer cash on delivery, making it

difficult to infer that other groups would increase their marketing ability were they to offer cash

on delivery. Conducting and evaluating the Cash-on-Delivery intervention using experimental

methods allows an assessment of the true causal impact of these type of schemes.

There is also a strong positive correlation between general measures of trust and an individ-

ual’s preference for selling through the group. This gives some evidence that increasing trust

levels within the group could increase the degree to which farmers sell through the group. In

other contexts, low levels of trust have been cited as a reason for low levels of group market-

ing. To the extent that increased transparency increases trust, the role of trust in limiting

group marketing is something that is explored by examining the impact of providing additional

information on sales to group members.

2.2 Interventions and Timing

This study looks at two interventions designed to tackle barriers that keep PO members from

participating in bulking and collective marketing activities: partial payment for harvest deliveries

and increased transparency of the group sales process.

Cash-on-Delivery (CoD)

This intervention consists of randomizing the provision of working capital credit to POs

that had already been engaged in output marketing. Associations are provided with some initial

capital at the beginning of the buying season to pay cash on delivery to farmers for their output.

As a result, all members of a selected PO were eligible through a system of vouchers to receive

two payments: partial payment on delivery and payment of the balance (the final price less the

advance) at the usual time.

The amount paid on delivery took into account current market conditions and was decided

in agreement with the service organizations working with the associations and POs. It needed

to be enough to provide meaningful payment, but not so much that the advance risked being

greater than the final price (which is unknown at the time of bulking), and not so large that the

amount of capital needed to sustain this system of payment in the future would be too high.

On average, farmers that used the voucher for cash on delivery received 30 percent of the final

price when delivering to the PO.

This intervention tackles the problem of delayed payments concurrent to bulking activities,

and it effectively aims at reducing the period of time that PO members have to wait before re-

ceiving the revenue from their sales through the PO. By reducing the postponement in payment,

inefficiencies for cash constrained farmers are reduced. In terms of production decisions, this

could affect the farmers’ demand for inputs such as hired labor as it increases their capacity to

pay laborers immediately after harvesting.

Information-on-Sales (IoS)

In this treatment arm POs set up a voucher system that documents the quantities a farmer

delivered to the PO. At delivery the farmer and the PO representative filled out a slip stating

the quantity that the farmer delivered. The PO representatives were given financial incentives
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to distribute these vouchers. All PO members were informed about this documentation system

and about the incentive system for the representatives.

In addition to installing and reinforcing the voucher system, an external consultant was

hired that provided the ordinary members with information on the final sale of the output they

delivered to the PO. Two PO members were elected by the rest to receive a text message from

the consultant right after the final sale. The text message stated the final quantity and the price

per kilogram. The two elected members received training on how to interpret and explain the

text message. Regular members received training on how to interpret the information from that

text message.

The aim of this intervention is to encourage trust among members in the marketing arrange-

ments of the group by tackling the problem of opaque sales procedures. Ordinary PO members

are not present at the time of the final sale of their bulked produce. Hence, their engagement in

joint marketing requires trust in the PO in general and in its leaders more specifically. If trust

is low, the inclination to participate is low, too. By providing information on the final sale, this

intervention tries to offset the lack of trust.

Implementation Timeline

Figure 1 visualizes how the project activities and research activities were timed against the

agricultural cycle. In Uganda, farmers plant twice a year during a first and second rainy season,

allowing for two distinct agricultural cycles in a calendar year. Each agricultural season is

characterized by planting, weeding and harvest periods.

In February of year 1, a period that sees little agricultural activity, the project started off

with the baseline data collection on the PO and selected members of the PO. The CoD and IoS

intervention activities started with the initial training and implementation visits to the groups

taking place roughly around November of year 1 and January of year 2. Starting training

and consecutively the intervention activities towards the end of year 1 guaranteed that POs

benefitted from the marketing interventions during the harvest period in December. The first

season during which the farmers were exposed to the interventions is thus the second agricultural

season in year 1.

With the interventions being implemented between November of year 1 and September of

year 2, the project’s second season, which was the first agricultural season in year 2 (March-

July), was fully covered. Ultimately, endline data was collected in September and October of

year 2, when the year’s second harvest period was accomplished and it could be expected that

the major sales of maize and coffee for that year had come to an end.

Figure 1: Timing of Intervention and Research Activities
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3 Experimental design and sample characteristics

3.1 Experimental design

The organizational structure of these member-driven organizations is such that POs within

a given area form depot or district committees (DC). Although the division of responsibilities

between POs and DCs varies across DCs in nearly all cases the DCs play a large role in processing

and selling the crop. All DCs (and their member POs) in our baseline sample that did not already

provide cash on delivery were included in this experiment. This resulted in inclusion of 10 DCs–

7 engaged in coffee marketing and 3 engaged in maize marketing–with 167 POs. Some very

well-functioning POs in which nearly all members sold through the group were excluded from

the experiment. The experiment thus concerned itself with the question of how to encourage

non-performing POs to market.

The unit of randomization in the experiment is the PO and the unit of analysis is alternately

the PO and the individual PO members that were surveyed. From our sample of 167 POs,

42 were selected to receive the cash-on-delivery intervention only, 42 were selected to receive

the information-on-sales intervention only, 40 POs were allocated to receive both the cash-on-

delivery and the information-on-sales interventions, and 43 were allocated to the control group.

Affiliation with a DC could potentially lead to imbalances in observable and unobservable

characteristics or correlate with the effects of the intervention. To avoid such imbalances we

stratified our sample of POs by DC affiliation. Stratification on the basis of variables that are

likely to influence main outcomes also increases the power of the statistical analyses (Bruhn

and McKenzie, 2009). We stratified the POs into ten strata according to DC affiliation. The

number of POs per DC per strata varies substantially, with the smallest DC contributing seven

and the largest one 30 POs. Furthermore, the smallest DC is exceptional as it does not have a

PO allocated to receive the cash-on-delivery treatment only3.

3.2 Sample characteristics by treatment status

Table 3 presents descriptive statistics on the PO level by treatment arm. The ultimate goal of

the interventions under assessment was to increase the amount of harvest that the PO bulks

and sells. No statistically significant differences were observed at baseline for the amount the

PO sold to the DC. On average the organizations in our experimental sample had 25 members

at baseline and 27 at endline, with approximately 38 percent of them being female, and 89

percent of the PO leaders having at least completed primary school. Average landholdings were

6.9 acres, with 77 percent of the farmers engaged in coffee production having more than 100

trees. The average walking time to the bulking location was 25 minutes. There are no significant

differences between the treatment arms and the control group at the 5 percent level, and only

the average land size shows a significant difference at the 10 percent level for the group of POs

that gets both treatments (5.3 acres versus 7.8 acres for the control group).

We interviewed at least two members of each PO, amounting to around 80 respondents per

treatment arm. For the analysis, we dropped three households from this sample because they

3In the smallest DC (Bunjako), only one PO was allocated to the CoD group and two to each of the other

treatment arms. Due to reasons unknown to us, the CoD PO was dissolved while the project was ongoing. Its

members could not be contacted and as a result this DC lacks a PO allocated to CoD.
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had extreme values on a few characteristics4. Table 4 presents summary statistics for a large

number of characteristics at baseline for the household level sample by treatment status. From

the 22 variables we report, only 2 show significant differences at the 5 percent level (age of

the household head’s spouse and number of parcels), and one at the 10 percent level (age of

household head). In all 3 cases, the difference is found when comparing the group that received

both treatments (CoD and IoS) against the control group, with the households in the group

that received both treatments being slightly older and managing fewer parcels (2 versus 2.5).

At baseline we find that households in our sample have around 7 members. The head is

on average roughly 50 years old, the spouse is about ten years younger, and in only 11 to 15

percent of the cases, depending on the group, is the head of the household a woman. The average

schooling of the household head lies between six and seven years and is lowest in the control

group. Roughly 50 percent of the treatment sample plants coffee, whereas only 43 percent of

the control group does so, although this difference is not significant. Around 34 to 39 percent

of the farmers have more than 500 coffee plants. Availability of electricity in the household is

low, at 6 to 11 percent, compared to ownership of a mobile telephone, which is at roughly 60

percent. Ownership of savings accounts is at around 23 to 36 percent and about 33 to 41 per

cent of the respondents hold informal savings. Trust is relatively high given that 75 percent

trust their neighbor and over 50 percent trust people in general. Our measure of trust in PO

leaders also reveals quite high confidence in them as well.

In Tables A5 and A6, we present summary statistics for the four response variables that

measure labor input: household member labor days in farming activities, household member

labor days in crop production, hired labor days used on farm, and hired labor days for crop

production. Table A5 presents these variables for the first agricultural season and Table A6 for

the second.

At baseline all outcomes are balanced, i.e. we do not find any significant difference either

in the first or the second season between the means of the control group and the groups that

received an intervention.

4 Results

We estimate the impact of the interventions on marketing and production outcomes at the PO

and household level at endline by comparing the treatment groups to the control group in the

following regression:

Yi = α+ βCoDi + γIoSi + δBothi +

10∑
s=1

λsDCi,s + εi (1)

where Yi denotes the outcome for member i (could be written similarly for PO, j). CoDi

is an indicator variable taking on value one if member i is from a PO that was assigned to

distribute vouchers for cash-on-delivery, IoSi is an indicator variable taking on value one if

member i is from a PO where information-on-sales were distributed, and Bothi is an indicator

variable that denotes affiliation of member i to a PO that received both interventions at the

4One of the dropped households has 25,000 coffee trees as compared to the average in the sample of 660. The

other two were remote, with a distance from the next producer market of over 45 km as compared to the average

distance of 5 km.
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same time. The DC indicators on which we stratified the random allocation of the treatments

enter our estimation via DCi,s, where s indicates the DC.

With coefficient β we estimate the Intention to Treat (ITT) effect of the Cash-on-Delivery

treatment, with γ the ITT effect of the Information-on-Sales treatment and with δ the ITT effect

of implementing both interventions at the same time. We restrict our estimations to the ITT

effect which gives us the average impact of offering the intervention on the PO level, regardless

of whether the individual ultimately participates in joint marketing or not.

In addition, we estimate regressions where we control also for the initial value of the outcome

variable. As proposed by McKenzie (2012) this specification increases statistical power, which

is particularly helpful in this context where the sample size is low:

Yi = α+ βCoDi + γIoSi + δBothi + ηXi + χYi0 +

10∑
s=1

λsDCi,s + εi (2)

where Yit captures the outcome at t = 0, 1, i.e. baseline or endline. We complement the right-

hand side variables by including vector Xi that contains the following control variables assessed

at baseline: household size, years of schooling of the household head, age of the household head,

a dummy for female household heads, a dummy for land size indicating whether the plot is

larger than seven acres, the number of parcels, a dummy indicating whether the farmer plants

coffee, a dummy indicating whether the number of coffee trees is above 500, a dummy indicating

whether the farmer has savings at a bank, a dummy indicating whether the household has a

mobile phone, a dummy indicating whether the household has electricity, a dummy indicating

whether the distance to the next producer market is larger than 5 km and a dummy capturing

whether the respondent feels her neighbors can be trusted.

In all regressions we correct the standard errors through clustering on the PO level. This

takes into account that the regressors of interest, i.e. the treatment indicators, do not vary on

the individual but only on the PO level.

4.1 Impact on Marketing

The goal of both the CoD and IoS interventions was to reduce the costs associated with mar-

keting through the PO, thereby increasing the degree to which farmers chose to market through

the institution. We examine first whether POs that received these interventions were able to

encourage their members to sell more through the group.

Table 6 presents estimates of the ITT effect on the total amount sold through the PO using

PO data. All treatment arms recorded higher levels of goods sold, but only CoD resulted

in significantly higher sales. Total PO sales increased in the CoD group by roughly 450 kg

(Column 1). When including covariates, the parameter estimate increases to 570 kg and achieves

significance at the 5 percent level.

Any increase in the POs’ total amount of sold harvest could, of course, be a consequence of

either an increase in the number of PO members contributing to the bulking or an increase in the

amount each member sells. We test whether there was an increase in the amount each member

bulked in columns (3) and (4) where we normalize the left-hand side variable by the number of

PO members. Taking this transformation into account, the coefficient estimates for PO sales

(per member) range in size from 22.3 to 25.3 kg per member depending on the specification but

are significant (at the 5% level) only when covariates are included.
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Table 8 examines the same question–whether the interventions increased the amount sold

through the PO–using data collected in the household surveys. Columns (1) to (4) estimate the

impact of the interventions on the probability a household sells through the PO and columns

(5) to (8) estimate the impact of the interventions on the average quantity sold. The results

are consistent with those from the PO-level analysis. All interventions increased the probability

that members sold through their PO, but only the CoD intervention had a significant impact.

Households in POs with the CoD intervention were 24 to 28 percentage points more likely to

sell through the PO in their most recent transaction or any of their last three transactions. The

significance and size of this estimate is robust to inclusion of the baseline value of the outcome

variable and baseline characteristics. The quantity sold through the PO also increased with the

CoD intervention, but we only observe weak significance for these estimates.

In Table 9 we assess whether the characteristics of transactions improved as a result of the

interventions. In the baseline data, members had noted that price and ability to sell quickly were

important characteristics that determined the choice of sales outlet. The higher quantities bulked

by the PO could facilitate higher prices through economies of scale and increased bargaining

power or an increased rationale for trying to go further up the marketing chain, for example by

getting transport and transporting goods to Kampala for sale to an exporter. Alternatively, the

faster payment offered by the PO could have forced traders to increase their prices to match

the more competitive group offer. CoD should also have resulted in faster payments and shorter

gaps between harvest and sales.

The results indicate that prices were indeed higher for farmers in POs in the CoD interven-

tion. Farmers in these POs received prices that were on average 24 to 26 percent higher. Higher

prices were observed for farmers who sold through the PO rather than for farmers who did not

sell through the PO (results not shown). This suggests that higher average prices were driven

by the increased ability of POs to secure better prices for their members rather than the result

of increased competition. These results are robust to the inclusion of baseline characteristics

and prices. There was no difference in the number of days between harvest and sale for those

in intervention POs.

Farmers in the IoS intervention were not significantly more likely to market through their

PO and, perhaps as a result, they did not receive higher prices than farmers in the control group.

The insignificance of this intervention could in part be due to poor implementation–it took some

time for the text messaging system to become a fast conduit of information to members as DCs

were initially slow to provide the transaction details to the third party managing the service.

However, it could also be that lack of trust was not a major constraint limiting farmers’ sales

through the PO. Given the limited effect of IoS it is surprising that in groups that implemented

IoS and CoD together, CoD did not seem to have a significant impact. It could be that IoS had

an offsetting effect in these groups, but it is not clear why.

4.2 Impact on production decisions

We now examine whether, in addition to improving marketing outcomes, the interventions also

caused changes in production practices, and in particular in the level of labor and non-labor

inputs applied in crop production.

The CoD and IoS interventions were explicitly designed to have an impact on marketing. The
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objective was to incentivize farmers to transfer their sales from traders to the POs. The major

aim was not to increase overall crop production or even affect input decisions. This is reflected in

the design, timing, and duration of the interventions, for example intervention activities started

during the harvest season in year 1, not during preparation or planting periods.

However, in the following we shift the focus of the analysis from marketing outcomes to

production and input outcomes. The motivation to conduct these complementary analyses,

which stretch outside of the project’s initial focus, is that one could expect unintended positive

effects of the marketing interventions. In anticipation of improved marketing channels, farmers

might have been incited to alter their input decisions, which in turn might have increased

production quantities.

Non-Labor Inputs

Improved marketing, and the higher prices it brings, could incentivize the use of fertilizer

and other inputs. The use of potentially productivity-increasing but costly inorganic fertilizers

is low in Uganda, with less than 5 percent reporting they regularly use it (Benson et al., 2012).

Several reasons have been offered for low usage rates, and one possibility is that the return to

using fertilizers is not high enough, meaning that higher prices would help. Local seed varieties

(open pollinated varieties) remain the dominant choice for smallholder maize farmers in Uganda.

Adoption rates of modern hybrid seeds are low (Doss et al., 2003). Coffee is a tree crop and

farmers are unlikely to respond to a one-year marketing intervention by planting new trees and,

in addition, these trees will start producing coffee only 4 to 5 years later.

While the period of observation covers two agricultural seasons, the available data on non-

labor inputs does not allow us to distinguish the input use by season. We therefore need to

consider the interventions’ effect on non-labor input use in the last two seasons as a whole. For

the entire year under study, we find that non-labor inputs are affected positively and differentially

across treatment arms. Panel A of Table A19 presents the impact estimates on non-labor input

factors. It shows that the impact on the use of organic manure fertilizer is close to zero for all

treatment arms. For inorganic fertilizer on the other hand we obtain significant estimates in the

range of a 10 percent increase among the CoD farmers. This is consistent with the hypothesis

that if farmers face higher returns to the use of fertilizer, they will be more likely to use it.

The estimates on use of pesticides and fungicides are of similar size and significance for the

IoS and the Both treatment arms. Spending on traditional seeds also increased by 10 percent

in the IoS sample but the coefficients are only significant at the 10 percent level. Spending on

hybrid seeds was affected significantly only among IoS farmers. It is not clear what is driving

these results.

Labor Inputs

The data on labor inputs allows to distinguish labor used in the August to December season

and the March to July agricultural season. Due to the experimental set-up the “second season”

in year 1 (Aug-Dec) was only partially treated as project activities started only during the

harvest time. The “first season” in year 2 (Mar-Jul) was fully treated. If we would expect any

unintended effects on labour inputs it is thus during this first season in year 2 that these should

materialize. In the first intervention season (Aug-Dec of year 1), which we label “second season”
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in the tables, the impact of the interventions on marketing outcomes could not be anticipated

by the farmers at the time when production and input decisions were made since intervention

activities only started during the harvest period. Consequently, effects should not occur here.

In the second intervention season (Mar-Jul of year 2), which we label “first season” in the

tables, the marketing interventions and their effects on marketing outcomes were known to the

farmers. We may thus expect different effects for the first and second intervention seasons.

Therefore, we estimate all regressions separately for the season where input decisions are taken

without any knowledge of the intervention (Aug-Dec) and for the season where members have

some experience with the intervention (Mar-Jul). During the latter, PO members would have

had some experience about how the interventions change access to markets, which supposedly

might affect their input decisions though this was not intended by the intervention.

Table 11 presents coefficient estimates of Equation 1 in odd columns and of Equation 2 in even

columns, starting with the first season of year 2, followed by the second season of year 1, and then

both seasons combined. During the season at the start of the intervention (the second season

of year 1) we see no increase in household or hired labor for CoD or IoS as expected. However

for those receiving both treatments higher household labor on crop farming was reported. It

is plausible that a labor effect could have resulted from an increase in expectations raised as

a result of the intense preparation for the interventions in this group. However, the size of

the estimated effect is very large making it unlikely that this is a true impact of intervention

activities. There is a significant and large impact of IoS on household member labor days in

farming activities during the first season of year 2. However, this is measured imprecisely and

is only significant at the 10 percent level. Although, these effects remain even when controlling

for baseline characteristics. The same imprecise labor impact is observed when examining the

number of days households report spending on crop production (a subset of days spent on

farming).

A key question is not only whether households adapt their own labor input in anticipation of

better market access but whether their demand for external labor is also affected. Panels C and

D of Table 11 examine the impact on labor hired for farming and crop production respectively.

We see that there is no significant impact.

Given the positive effects of IoS on labor and non-labor inputs, one may wonder why there

are no effects on hired labor. One reason may still be cash constraints in that hired labor has to

be paid well in advance of the harvest and sales. In addition, the final sales price of coffee/maize

is unknown in advance when hired labor has to be paid. To some extent, one could also expect

effects for hired labor to be smaller than for family labor since the overall higher labor demand

in a village because of the IoS intervention will decrease surplus supply (i.e. supply of labor

days that are not invested on the own farm) and push up prices for labor. In our setting, we are

unable to analyze such effects since we also observed a general increase in hired labor during the

study period: Even in the control villages, the amount of hired labor increased from 34 days at

baseline to 52 days at endline. At least in part, these increases in the entire study sample may

result from hikes in the prices for coffee. World market prices increased dramatically during

the study period (see Figure 2). It is not unlikely that these spikes were passed through to

local markets, sparking the farmers’ interest in increased crop production and therefore also the

demand for (hired) labor.
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4.3 Average Impact on Agricultural Output

The indicative evidence that we provide for a positive effect of our marketing intervention

on labor and non-labor inputs would suggest that, consequently, agricultural outputs should

increase as well as a result of the treatment. In this section, we explore whether the improvements

in marketing in the second season of year 1, which might have led to increased labor and non-

labour inputs in the first season of year 2, were translated to higher agricultural yields at the

end of the first season in year 2. We construct our outcome variable capturing agricultural yield

by dividing the quantity of harvest a PO member produced by the total land planted to that

crop. Given intercropping this is an imprecise measure of yields, but is the closest measure the

data allows for.

Table A9 presents estimation results for the full sample (Panel A) as well as the two sub-

samples of coffee and maize farmers (panels B and C respectively). Columns (1) and (2) present

estimates for the first harvest season, Columns (3) and (4) for the second season and Columns

(5) and (6) combine harvest amounts for both seasons.

Regardless of the estimation specification, the results on the full sample do not suggest any

significant effects. For the CoD treatment, the estimates on the sub-sample of coffee farmers

show significant positive effects on yield in the first season (Mar-Jul of year 2) and when we

combine harvest amounts of both seasons. The estimates for the combination of CoD and IoS

show similar effects in size though the statistical significance is lower. For the IoS treatment

we did not obtain any significant estimates. For maize farmers, in Panel C, all estimates are

insignificant except for the estimates on both when controlling for covariates.

5 Discussion and Conclusion

In the econometric analysis we found positive and significant effects on the amount of harvest

that farmers sell to the PO for the Cash-on-Delivery intervention. These effects were significant

when estimated using the PO-level data as well as for the household-level data. Not only are

farmers in the Cash-on-Delivery treatment arm significantly more likely to sell through the PO,

they also sell larger amounts of harvest to the PO. Consequently, one can argue that providing

Cash-on-Delivery was successful in achieving the intervention’s main goal, improving the joint

marketing of PO members. The Information-on-Sales treatment, on the other hand, did not

produce significant effects on these outcomes. This hints at the relatively higher importance of

immediate liquidity constraints compared to the lack of transparency with regard to the farmers’

sales decision.

There is some evidence that the better marketing outcome available for farmers in the Cash-

on-Delivery intervention resulted in increased investments in fertilizer and pesticide with an

impact on the amount of crop harvested. It is not clear whether these results are as a result

of higher incomes realized during the intervention or as a result of higher expected prices as

a result of the intervention. However, these results were not consistently observed across the

sample, they were more in evidence for farmers in coffee marketing groups. There was also no

increase in investments in seeds for maize cash on delivery farmers.

Although there was no impact on marketing outcomes for the IoS group, when considering

the effects on labor and non-labor inputs we found positive effects for the Information-on-Sales

13



(IoS) intervention. The effects were significant only for use of pesticides and purchase of seeds,

whereas no statistically significant effects were found for fertilizer or hired labor.

This would be consistent with a scenario where asymmetric information about prices and

transactions is indeed a major concern. However, the mechanisms by which this impacted inputs

and why this reported increase in household labor and spending on seeds and pesticides had no

impact on output is not clear.

Our results provide evidence that collective action in marketing can aid rural development.

When POs that were struggling to encourage their members to sell collectively were strengthened

through access to working capital, they were able to pay farmers cash on delivery which increased

group sales, amounts bulked and increased the prices that were offered to farmers. Better

marketing outcomes induced by payment of cash on delivery also appear to have encouraged

increased use of inorganic fertilizer.

Ultimately, these results are good news for producer organizations and for the role they can

play. The challenge ahead is the implementation of changes in their structure similar or identical

to those assessed in this paper.
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Table 1: Reason for choice of sale outlet

Sale to trader Sale to group

N % N %

Price 250 28 329 59

Transportation 51 6 2 0

Needed cash before harvest 43 5 1 0

Emergency and need to sell quickly 378 42 7 1

Relationship with trader 113 13 192 34

Trader uses a fair scale 29 3 6 1

Others 28 3 18 3

Table 2: Arrangement of sale

Sale Sale

through to

PO (%) trader (%)

Agreed to meet in advance 18 16

Usual time/place 11 6

Phone call 1 8

Arranged by PO 47 2

No arrangement 21 68

100 100
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Table 11: OLS - Impact on Labor Inputs - Household Level

First Season (Mar-Jul) Second Season (Aug-Dec) Sum of Both Seasons

(1) (2) (3) (4) (5) (6)

A: Impact on Household Member Labor Days in Farming Activities

CoD 10.3 19.0 44.4 56.4 54.8 75.9

(33.7) (32.8) (39.3) (38.5) (70.8) (69.2)

IoS 65.1* 62.7* 59.9 55.8 124.9* 116.4

(36.5) (36.6) (39.9) (39.3) (74.4) (74.0)

both 19.3 27.6 77.2 85.4* 96.5 109.5

(27.8) (28.9) (47.1) (45.4) (70.1) (69.3)

B: Impact on Household Member Labor Days in Crop Production

CoD 5.4 8.2 21.1 25.9 26.5 31.9

(15.6) (15.7) (21.0) (21.4) (35.0) (35.2)

IoS 29.2* 27.3* 37.0 31.8 66.2 61.3

(17.2) (16.5) (26.2) (25.5) (40.3) (39.7)

both 10.8 15.6 55.5** 60.4** 66.3* 76.2*

(13.1) (13.7) (27.5) (28.4) (39.1) (40.5)

C: Impact on Hired labor Days in Farming Activities

CoD 20.1 18.1 18.8 14.6 38.9 32.6

(23.2) (24.2) (26.4) (26.9) (48.5) (49.9)

IoS 15.5 13.6 4.0 0.9 19.4 13.7

(18.1) (17.6) (20.0) (19.5) (36.7) (35.8)

both -7.3 3.1 16.3 26.6 9.0 29.1

(17.2) (17.7) (29.9) (31.8) (43.3) (45.7)

D: Impact on Hired Labor Days in Crop Production

CoD 17.0 14.9 14.4 10.8 31.4 26.2

(12.2) (12.2) (18.8) (19.5) (30.1) (30.8)

IoS 5.9 5.6 -1.8 -1.5 4.1 4.7

(10.7) (10.3) (16.2) (15.9) (25.7) (25.0)

both 3.8 11.1 18.6 27.8 22.4 39.0

(11.9) (12.9) (28.1) (29.9) (37.0) (39.8)

Observations 305 305 305 305 305 305

Ind. level cov. no yes no yes no yes

Initial value of Y as cov. no yes no yes no yes

Note: * p < 0.10, ** p < 0.05, *** p < 0.01

Standard errors in parentheses clustered at PO-level.

All estimations include fixed effects for the Depot Committee (DC).
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Table A3: Summary Statistics of Non-Labor Inputs

Cash-on- Information- Both Control

delivery on-sales

Manure Fertilizer . . . .

Baseline .08 .09 .04 .08

Endline .07 .05 .07 .03

Inorganic Fertilizer . . . .

Baseline .09 .15 .11 .12

Endline .17 .18 .15 .07

Pesticide/Fungicide . . . .

Baseline .12 .16 .08 .11

Endline .19 .31 .27 .11

Traditional Seeds . . . .

Baseline .23 .2 .18 .14

Endline .13 .2 .18 .11

Hybrid Seeds . . . .

Baseline .12 .28 .15 .11

Endline .23 .31 .24 .11

Soil Preparation . . . .

Baseline .24 .29 .20 .23

Endline .09 .14 .18 .14

Note: Cells show the share of households that have spent any money on the

respective input in the last two seasons. The item Soil Preparation captures any

costs for soil preparation (e.g. oxen, tractor, etc.). Table A4 in

the Appendix provides additional information on sample size and mean comparisons.
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Table A4: Summary Statistics of Non-Labor Inputs

p-value of t-test

Number of Observations Mean of Variable with control group

Variable Names CoD IoS Both Control CoD IoS Both Control CoD IoS Both

Manure Fertilizer

Baseline 75 80 71 73 .08 .09 .04 .08 .96 .91 .33

Endline 75 80 71 73 .07 .05 .07 .03 .26 .48 .23

Inorganic Fertilizer

Baseline 75 80 71 73 .09 .15 .11 .12 .56 .63 .84

Endline 75 80 71 73 .17 .18 .15 .07 .05 .05 .10

Pesticide/Fungicide

Baseline 75 80 71 73 .12 .16 .08 .11 .84 .35 .61

Endline 75 80 71 73 .19 .31 .27 .11 .19 .00 .01

Traditional Seeds

Baseline 75 80 71 73 .23 .20 .18 .14 .16 .30 .45

Endline 75 80 71 73 .13 .20 .18 .11 .66 .13 .21

Hybrid Seeds

Baseline 75 80 71 73 .12 .28 .15 .11 .84 .01 .43

Endline 75 80 71 73 .23 .31 .24 .11 .06 .00 .04

Soil Preparation

Baseline 75 80 71 73 .24 .29 .20 .23 .92 .45 .61

Endline 75 80 71 73 .09 .14 .18 .14 .41 .99 .45

Note: Soil Preparation captures any costs for soil preparation (e.g. oxen, tractor, etc.).
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Table A9: OLS - Impact on Maize and Coffee Yields (Quantity of Harvest Produced by plot size)

(First Season) (Second Season) (Both Seasons)

A: Full Sample of Farmers

CoD 29.3 33.5 33.8 39.6 63.0 67.4

(26.4) (23.3) (29.4) (29.5) (47.1) (46.0)

IoS -18.9 -4.2 -11.0 -11.0 -29.9 -23.5

(27.1) (27.7) (14.5) (15.1) (34.3) (38.0)

both 47.7 57.1* 4.8 19.8 52.4 75.2*

(35.5) (32.4) (14.5) (14.6) (42.7) (40.5)

Observations 295 295 295 295 295 295

Adjusted R2 0.110 0.188 0.039 0.079 0.088 0.136

B: Sub-Sample of Coffee Farmers

CoD 36.9** 44.4** 65.2 74.6 102.1* 116.5*

(17.7) (21.2) (41.4) (48.6) (55.4) (64.6)

IoS 5.3 22.2 -10.1 -10.5 -4.8 4.8

(12.6) (15.0) (11.5) (18.2) (19.9) (27.5)

both 39.3* 49.4** 5.2 15.7 44.5* 64.3*

(20.4) (20.9) (11.7) (19.4) (25.9) (33.4)

Observations 179 179 179 179 179 179

Adjusted R2 0.258 0.296 0.071 0.103 0.147 0.175

C: Sub-Sample of Maize Farmers

CoD 17.1 38.0 -12.6 15.4 4.5 55.7

(62.0) (55.7) (39.2) (37.9) (84.6) (89.1)

IoS -53.6 -22.9 -14.2 23.9 -67.8 -1.5

(65.2) (60.6) (32.2) (35.3) (80.5) (80.2)

both 62.9 104.6 5.3 60.3 68.2 173.0

(91.6) (82.2) (33.6) (37.1) (108.1) (103.9)

Observations 116 116 116 116 116 116

Adjusted R2 0.027 0.098 -0.037 0.075 -0.001 0.053

Ind. level cov. no yes no yes no yes

Initial value of Y as cov. no yes no yes no yes

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses

clustered at PO-level. All estimations include fixed effects for the Depot

Committee. All quantities are in kilograms/acre and capped at four times the standard deviation of the quantity.
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Table A10: OLS - Impact on Maize and Coffee Yields (Quantity of Harvest Produced/by plot size)

(First Season) (Second Season) (Both Seasons)

A: Full Sample of Farmers

CoD 29.3 24.2 33.8 40.9 63.0 65.2

(26.4) (26.8) (29.4) (30.0) (47.1) (48.0)

IoS -18.9 -15.9 -11.0 -9.5 -29.9 -27.3

(27.1) (31.5) (14.5) (15.6) (34.3) (40.2)

both 47.7 50.5 4.8 17.9 52.4 68.5

(35.5) (33.9) (14.5) (14.7) (42.7) (41.8)

Observations 295 295 295 295 295 295

Adjusted R2 0.110 0.136 0.039 0.061 0.088 0.102

B: Sub-Sample of Coffee Farmers

CoD 36.9** 43.9** 65.2 77.2 102.1* 117.7*

(17.7) (21.0) (41.4) (49.0) (55.4) (65.3)

IoS 5.3 21.9 -10.1 -6.4 -4.8 8.6

(12.6) (14.9) (11.5) (18.5) (19.9) (27.2)

both 39.3* 49.2** 5.2 16.9 44.5* 64.4*

(20.4) (20.8) (11.7) (19.4) (25.9) (32.9)

Observations 179 179 179 179 179 179

Adjusted R2 0.258 0.296 0.071 0.095 0.147 0.155

C: Sub-Sample of Maize Farmers

CoD 17.1 45.5 -12.6 30.2 4.5 81.2

(62.0) (61.6) (39.2) (42.3) (84.6) (88.8)

IoS -53.6 -24.9 -14.2 29.9 -67.8 6.6

(65.2) (67.3) (32.2) (36.0) (80.5) (83.4)

both 62.9 113.6 5.3 66.0* 68.2 185.1*

(91.6) (89.3) (33.6) (38.1) (108.1) (108.6)

Observations 116 116 116 116 116 116

Adjusted R2 0.027 0.025 -0.037 0.058 -0.001 0.025

Ind. level cov. no yes no yes no yes

Initial value of Y as cov. no yes no yes no yes

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses

clustered at PO-level. All estimations include fixed effects for the Depot

Committee. All quantities are in kilograms/acre.
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Table A11: OLS - Impact on Maize and Coffee Yields (Quantity of Harvest Produced in kg)

(First Season) (Second Season) (Both Seasons)

A: Full Sample of Farmers

CoD 188.3 193.9 282.6 322.2 470.9 513.9

(237.2) (180.8) (255.2) (243.6) (427.9) (357.0)

IoS -172.5 -60.6 -83.5 -25.1 -256.0 -73.4

(254.4) (208.9) (128.6) (122.4) (345.0) (279.1)

both -56.2 163.4 116.1 387.0** 59.9 562.1**

(206.8) (153.1) (147.2) (155.7) (294.7) (241.8)

Observations 294 294 294 294 294 294

Adjusted R2 0.152 0.416 0.035 0.196 0.102 0.347

Adjusted R2 0.110 0.136 0.039 0.061 0.088 0.102

B: Sub-Sample of Coffee Farmers

CoD 319.9 277.6** 534.9 546.5 854.9 827.8*

(218.0) (122.3) (384.8) (384.9) (553.1) (489.2)

IoS 202.2 278.0** 80.7 108.0 282.9 378.4

(155.6) (110.8) (124.3) (162.3) (245.8) (237.2)

both 33.9 237.7** -38.5 174.1 -4.6 413.5

(121.0) (118.7) (101.8) (169.1) (197.6) (259.0)

Observations 179 179 179 179 179 179

Adjusted R2 0.231 0.585 0.043 0.155 0.114 0.301

C: Sub-Sample of Maize Farmers

CoD -48.8 87.1 -92.9 -25.7 -141.7 14.2

(489.6) (472.9) (271.7) (298.7) (672.1) (609.2)

IoS -744.6 -313.1 -323.3 -134.0 -1067.9 -444.9

(556.3) (430.2) (250.9) (258.4) (723.2) (512.5)

both -222.2 156.2 400.5 626.7* 178.3 771.1*

(497.4) (372.8) (323.6) (337.5) (660.4) (435.3)

Observations 115 115 115 115 115 115

Adjusted R2 0.108 0.305 0.036 0.383 0.092 0.459

Ind. level cov. no yes no yes no yes

Initial value of Y as cov. no yes no yes no yes

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses

clustered at PO-level. All estimations include fixed effects for the Depot

Committee. All quantities are in kilograms/acre.
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Table A12: OLS - Impact on Household Labor Days

(Household Labor in Farming) (Household Labor in Crop Production)

(First Season) (Second Season) (First Season) (Second Season)

A: Full Sample of Farmers

CoD 10.3 19.6 44.4 56.9 5.4 8.6 21.1 26.4

(33.7) (33.0) (39.3) (38.4) (15.6) (15.7) (21.0) (21.5)

IoS 65.1* 62.6* 59.9 55.2 29.2* 27.2 37.0 31.6

(36.5) (36.8) (39.9) (39.2) (17.2) (16.6) (26.2) (25.5)

both 19.3 30.4 77.2 86.6* 10.8 17.3 55.5** 62.3**

(27.8) (28.7) (47.1) (44.5) (13.1) (13.4) (27.5) (27.8)

Observations 305 305 305 305 305 305 305 305

Adjusted R2 0.029 0.106 0.084 0.163 0.075 0.162 0.111 0.155

B: Sub-Sample of Coffee Farmers

CoD -4.6 11.5 34.0 51.9 18.2 23.8 37.5 56.8*

(36.4) (39.3) (46.4) (51.0) (20.7) (22.7) (30.8) (34.0)

IoS 50.1 54.8 54.8 59.2 35.7 33.4 38.7 38.8

(51.8) (51.6) (60.0) (61.4) (25.4) (24.5) (42.3) (43.8)

both 15.8 37.0 108.5 127.4* 17.4 30.0 74.6* 84.4**

(34.6) (36.7) (70.3) (67.3) (17.5) (19.7) (41.6) (41.8)

Observations 181 181 181 181 181 181 181 181

Adjusted R2 0.050 0.138 0.101 0.184 0.066 0.183 0.084 0.175

C: Sub-Sample of Maize Farmers

CoD 32.6 85.5 57.4 119.4* -13.7 -8.2 -3.9 2.1

(64.9) (61.6) (69.7) (65.6) (23.3) (24.5) (24.7) (25.9)

IoS 86.8 117.0** 63.8 112.8** 18.8 12.5 31.4 51.6**

(52.1) (58.2) (48.3) (53.5) (21.2) (25.1) (20.7) (23.3)

both 24.9 86.7 25.3 110.4* 0.2 9.5 24.2 54.3*

(48.4) (55.9) (44.9) (59.7) (19.0) (22.5) (25.0) (31.2)

Observations 124 124 124 124 124 124 124 124

Adjusted R2 -0.011 0.205 -0.021 0.196 0.016 0.274 -0.012 0.144

Ind. level cov. no yes no yes no yes no yes

Initial value of Y as cov. no yes no yes no yes no yes

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses

clustered at PO-level. All estimations include fixed effects for the Depot Committee (DC).
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Table A13: OLS - Impact on Hired Labor Days

(Hired Labor in Farming) (Hired Labor in Crop Production)

(First Season) (Second Season) (First Season) (Second Season)

A: Full Sample of Farmers

CoD 20.1 18.5 18.8 15.1 17.0 15.0 14.4 11.4

(23.2) (24.2) (26.4) (27.0) (12.2) (12.2) (18.8) (19.4)

IoS 15.5 13.3 4.0 0.3 5.9 5.7 -1.8 -1.8

(18.1) (17.5) (20.0) (19.5) (10.7) (10.3) (16.2) (15.9)

both -7.3 4.7 16.3 28.0 3.8 11.9 18.6 28.8

(17.2) (18.0) (29.9) (32.5) (11.9) (12.9) (28.1) (30.6)

B: Sub-Sample of Coffee Farmers

CoD 12.5 17.3 12.1 11.7 20.1 23.1 20.1 20.5

(32.9) (34.1) (35.7) (37.1) (18.7) (17.7) (30.3) (32.2)

IoS 19.2 22.6 4.6 3.3 13.9 12.7 -0.1 2.2

(28.0) (26.0) (32.5) (34.1) (16.8) (15.1) (27.2) (28.8)

both -23.9 -2.0 19.5 36.9 -7.6 1.2 24.1 37.1

(23.6) (26.1) (47.1) (54.3) (15.0) (17.0) (44.8) (52.1)

C: Sub-Sample of Maize Farmers

CoD 32.1 44.7 28.2 41.9 12.9 8.6 5.8 9.3

(31.5) (36.8) (38.9) (46.2) (12.7) (17.2) (13.8) (17.0)

IoS 12.7 39.6* 3.2 30.0 -3.8 0.1 -5.0 5.0

(18.3) (23.0) (15.3) (24.6) (8.5) (11.3) (7.3) (10.5)

both 19.9 62.9** 10.9 60.7 22.8 32.7** 9.7 28.4**

(22.4) (27.9) (17.7) (37.8) (17.5) (12.9) (13.6) (13.9)

Ind. level cov. no yes no yes no yes no yes

Initial value of Y as cov. no yes no yes no yes no yes

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses

clustered at PO-level. All estimations include fixed effects for the Depot Committee (DC).
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Table A14: OLS - Impact on the price (per kilo) at which the last three or largest three sales in the preceding

12 months were made

(Largest/Last Sale) (Second Largest/Last Sale) (Third Largest/Last Sale)

A: Full Sample of Farmers

CoD 303.1 282.1 205.0 163.4 -428.8 -232.3

(220.5) (220.1) (317.9) (299.7) (540.6) (511.8)

IoS 108.2 65.7 478.3* 559.5* 142.1 200.5

(209.7) (218.0) (279.4) (301.5) (440.1) (500.8)

both -20.1 23.9 71.2 182.0 228.4 251.9

(223.4) (234.0) (291.2) (338.6) (448.2) (501.4)

Observations 273 267 180 178 74 74

Adjusted R2 0.769 0.769 0.672 0.651 0.572 0.527

B: Sub-Sample of Coffee Farmers

CoD 421.8 302.2 260.1 226.5 -514.0 -302.1

(323.5) (330.8) (402.6) (376.0) (605.1) (634.0)

IoS 134.3 52.1 652.8* 836.8** 157.5 313.0

(326.7) (350.1) (361.8) (402.5) (505.3) (684.0)

both -57.6 -102.8 132.2 283.4 207.3 232.2

(319.4) (353.8) (358.6) (405.8) (482.3) (575.9)

Observations 179 177 143 142 65 65

Adjusted R2 0.478 0.488 0.488 0.458 0.489 0.446

C: Sub-Sample of Maize Farmers

CoD 61.7 71.6 72.8 148.3 387.1*** 330.8

(46.2) (61.5) (83.7) (120.3) (42.2) .

IoS 50.3 54.0 -79.3 36.5 -75.7 178.1

(47.8) (59.4) (68.6) (98.2) (45.7) .

both 72.6 117.6** -85.5 60.3 . .

(45.8) (58.1) (100.4) (127.2) . .

Observations 94 90 37 36 9 9

Adjusted R2 0.121 0.139 0.016 0.039 0.460 .

Ind. level cov. no yes no yes no yes

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses

clustered at PO-level. All estimations include fixed effects for the Depot

Committee. All quantities are in kilograms.
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Table A15: OLS - Impact on the quantity of land used for agricultural production of the selected crop

Land used Land used

A: Full Sample

CoD 0.3 0.3

(0.3) (0.2)

IoS 0.4 0.4*

(0.3) (0.2)

both 0.1 0.3

(0.2) (0.2)

Observations 309 309

Adjusted R2 0.124 0.329

B: Sample of Coffee Farmers

CoD 0.5 0.4

(0.4) (0.3)

IoS 0.8** 0.6**

(0.4) (0.3)

both 0.1 0.1

(0.3) (0.3)

Observations 182 182

Adjusted R2 0.146 0.325

C: Sample of Maize Farmers

CoD -0.1 0.0

(0.4) (0.4)

IoS -0.1 0.1

(0.4) (0.4)

both -0.0 0.5*

(0.4) (0.3)

Observations 127 127

Adjusted R2 0.032 0.351

Ind. level cov. no yes

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses

clustered at PO-level. All estimations include fixed effects for the Depot

Committee. All quantities are in kilograms.
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5.0.1 Impact on Non-Labor Inputs in Sample of Farmers that trust their PO Lead-

ers

As presented in Panel B of Table A19, the effects on non-labor inputs among the trustful sample vary slightly from

the effects in the full sample (Panel A). For the CoD treatment we obtain significant impact estimates for organic

and inorganic fertilizer products. Especially robust across specifications is the 10 percent increase in farmers who

use inorganic fertilizer. The impact on manure fertilizer is significant only if we include individual-level controls.

In the IoS and Both treatment arms, usage of pesticides and fungicides increases significantly. The coefficients

are slightly larger than in the full sample ranging from 11 to 14 percent.

5.1 Average Impacts on Trust in Leaders

The previous section provided evidence that heterogeneity in the impact exists according to whether the member

has trust in PO leaders or not. It is trust at baseline that creates this heterogeneity. Since we measure trust at

endline as well, we can test whether any of the interventions affected it.
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Table A18: Summary Statistics Trust Outcomes at Endline

p-value of t-test

Mean of Variable with control group

Variable Names CoD IoS Both Control CoD IoS Both

Trust most people .63 .46 .54 .58 .53 .17 .63

Trust neighbours .77 .69 .73 .82 .47 .06 .2

Trust PO leaders .85 .86 .83 .82 .61 .49 .89

Note: Variables are indicators taking value one if respondent agrees to statement.
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Table A17 documents the descriptive results for three different trust measures observed at endline. The

respondents rated whether most people can be trusted, whether in their absence neighbors could be trusted to

look after their house, and whether PO leaders could be trusted to make decisions that are good for the PO

members. All three original variables are scaled from 1 (strongly disagree) to 7 (strongly agree). Based on this

we created indicator variables taking on value one whenever an answer greater than 4 (neither agree nor disagree)

was given. We present the mean level of trust for the respective group in the middle panel and p-values from

t-tests comparing the means for the different treatment groups to the control group in the last panel. None of

the trust indicators shows a significant difference. This indicates that trust as we measure it was not affected by

any of the interventions.

Trust in PO leaders is very high at over 80 percent in all groups. While this variable was proxied at baseline

(see Section ??), at endline we asked directly whether the PO leaders can be trusted. This could in part explain

the higher average outcome at endline as compared to the baseline (compare Table 4). If one assumes that trust

is constant over time, the difference between the proxy measure at baseline and the direct measure at endline

could be interpreted as a naive estimate of the courtesy bias, i.e. the interview situation causes the respondent

to rate the trust in PO leaders higher than he or she would rate it under other circumstances.

We assess how the interventions affected trust by estimating Equation 1 with and without individual-level

covariates. The question on trust in PO leaders differs between baseline and endline so we are not able to control

for initial values of the dependent variable as it is done in Equation 2. The coefficient estimates are presented in

Table A21. We find no evidence for a positive effect on trust from any of the interventions. Our impact estimates

are fairly small in size, amounting at most to 3 percent, and are all statistically insignificant. This confirms the

descriptive picture that trust in the PO leaders, as we measure it, was not affected by the intervention.

5.2 Heterogeneity of Impacts

5.2.1 Impact on Labor Inputs in Sample of Farmers that trust their PO Leaders

Naturally, trust plays an important role in a member’s decision to adjust labor input as a result of the anticipated

changes from the interventions. This is especially relevant, in the first season there is no experience on how these

changes will be implemented. We therefore examine whether the effects of assignment to treatment differ for

those members that have trust in their PO leaders at baseline. A question asking directly whether the respondent

trusts the PO leaders risks to suffer from courtesy bias, i.e. the respondent gives socially desirable answers.

Instead, we elicit the respondent’s opinion of the PO leaders indirectly. At baseline, the respondents rated the

effort that, in their opinion, the PO leaders would exert for a communal project5. This rating reflects to what

degree the respondent esteems the PO leaders. We assume that this correlates with the level of trust in the PO

leaders. We normalized this rating by the effort that the respondent expects from ordinary members and created

a dummy variable taking on value one whenever the respondent thinks the PO leaders would put more effort into

the project than the ordinary members. The following regressions include only the sub-sample of PO members

who trust their PO leaders according to this variable.

Table A20 presents the effect on household member days in farming activities in Panel A. As compared to

the full sample, the subgroup analysis shows similar results for the first season: Only assignment to IoS causes

significant increases in the number of days the households spend on farming. The size of the effect is around 77.9

days, which is roughly 15 days higher than for the full sample. Interestingly, for the “trustful” sample we also

detect significant effects of similar size for IoS assignment in the second season. For the members assigned to

receive both interventions simultaneously we obtain a negative but insignificant effect in the first season. CoD

members only increase their household farming days insignificantly in the first season and the second season.

In Panel B of Table A20 we find a similar pattern for crop production. The impact of IoS assignment that

we observe to be significant in the full sample is stronger here in terms of magnitude and significance and it

also remains significant in the second season. While the IoS treatment is propelled by trust in the PO leaders,

assignment to CoD and Both does not lead to heterogeneous effects. On the contrary, assignment to Both has

significant effects on the full sample but not on the sub-sample. The estimates of the impact on hiring labor for

farming are all larger in absolute size. Striking is the large negative impact that assignment to Both causes in the

first season. It is counterintuitive that the implementation of both interventions leads members to reduce their

demand for hired labor, and even more so for those who have trust in their leaders. The significance of the effect

5At endline we ask directly whether the PO leaders can be trusted despite the risk of courtesy bias.
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is not robust across seasons or specifications, yet the sign remains negative.

The regression results presented in Panel D of Table A20 capture the ITT effect on labor hired for crop

production for the sub-sample of members that trust their PO leaders. We see that in the first season that

assignment to CoD increases hired labor input by 24.0 days and more, depending on the specification. These

effects are substantially higher as compared to the estimates on the entire sample and they are also significant at

the 10 percent level. This indicates that the outlook to be eligible to receive cash on delivery has had stronger

effects on those members that state at baseline to trust their PO leaders. For the second season, we document

even higher effects of 25.0 days, but these impact estimates are insignificant.
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Table A20: OLS - Impact on Labor Inputs among Farmers with Trust in PO Leaders

First Season Second Season

(1) (2) (3) (4)

A: Impact on Household Member Labor Days in Farming Activities

CoD 9.8 18.3 37.2 47.2

(37.1) (34.6) (42.7) (40.4)

IoS 82.3** 78.6* 75.8* 69.7*

(40.0) (40.3) (42.4) (40.6)

both -4.4 7.7 52.3 67.4

(32.5) (32.0) (51.6) (50.0)

B: Impact on Household Member Labor Days in Crop Production

CoD -0.2 1.9 17.5 24.0

(15.4) (14.5) (21.9) (22.6)

IoS 40.6** 38.0** 52.6* 45.4*

(18.6) (17.4) (27.9) (26.5)

both 2.0 8.2 44.6 49.4

(15.2) (15.3) (30.2) (31.0)

C: Impact on Hired labor Days in Farming Activities

CoD 22.9 17.2 25.4 18.8

(21.6) (20.5) (25.8) (24.5)

IoS 28.7 27.1 21.3 15.0

(19.0) (17.5) (18.1) (16.7)

both -20.3 -4.6 -10.1 3.7

(13.4) (13.1) (14.8) (15.8)

D: Impact on Hired Labor Days in Crop Production

CoD 19.5* 15.5 13.5 9.5

(11.5) (10.1) (15.3) (14.9)

IoS 14.6 12.1 12.3 8.7

(11.2) (9.7) (14.2) (12.5)

both -10.1 -2.8 -7.1 1.9

(6.9) (6.6) (12.4) (13.0)

Observations 252 252 252 252

Ind. level cov. no yes no yes

Initial value of Y as cov. no yes no yes

Note: * p < 0.10, ** p < 0.05, *** p < 0.01

Standard errors in parentheses clustered at PO-level.

All estimations include fixed effects for the Depot Committee (DC).
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Table A21: OLS - Impact on Trust in PO Leaders

(1) (2)

CoD 0.03 0.04

(0.1) (0.1)

IoS 0.02 0.03

(0.1) (0.1)

both 0.00 0.01

(0.1) (0.1)

Observations 299 299

R2 0.037 0.072

Adjusted R2 -0.003 -0.020

Individual level covariates no yes

Initial value of Y as covariate no no

Note: * p < 0.10, ** p < 0.05, *** p < 0.01

Standard errors in parentheses clustered at PO-level.

Specification (3) with initial level of Y as covariate

cannot be estimated as Trust in PO leader was not measured

at baseline. All estimations include fixed effects for

the Depot Committee (DC).
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