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Experimental Evidence from Cassava Processors in Ghana∗

Patricio S. Dalton† Kym Cole‡

September 28, 2018

Abstract

We train a random sample of small informal Ghanaian cassava processors on two simple prac-
tices: production measurement and goal setting. The former is essential for any firm to survive,
let alone grow. The latter is an ubiquitous practice in the western world and a proven method
to enhance productivity. Despite their importance, these practices are not systematically used
by small informal firms in the developing world. While neither practice requires substantial
material resources to be implemented, both may require a change in mind-set and deep-rooted
norms. We follow the cassava processors for two months after training, and collect daily data
on production and goals. We find a significant positive effect of goal-setting on productivity.
Firms trained in goal-setting increase their productivity by 50% relative to those trained in
production measurement only. In particular, male employers and employers who are less well-
educated, with less experience in goal-setting, with smaller firms, and who are more impatient
and more risk-averse set higher goals. Finally, we observe that, on average, workers system-
atically underachieve their daily production targets to a moderate extent, which suggests that
goals are kept rather high as a motivational device. All in all, we confirm that goal setting can
be an effective and inexpensive tool to increase productivity amongst small informal enterprises
in non-western cultures.
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I Introduction

Micro and small enterprises (MSEs) are a primary source of employment in the developing world,

where typically more than half the workforce is self-employed [see, e.g. Gollin, 2008]. Understanding

the barriers to growth for MSEs and policies to alleviate them is therefore an important research

and policy goal. Bloom and Van Reenen [2007] and Bloom et al. [2010] show that poor management

practices are a key explanatory factor of low productivity in medium and large firms in developing

countries. Better-managed firms perform better, and the quality of management practices is strongly

correlated with per capita income at the country level. Recently, McKenzie and Woodruff [2017]

found remarkably similar results for micro- and small enterprises: better business practices predict

higher survival rates and faster sales growth amongst small businesses in the developing world.

Scholars and policy makers have been implementing standardized business-training in the quest

to improve the performance of small enterprises in developing countries. However, the results of these

studies are rather lackluster. Most find small and statistically insignificant effects of the training

programs on the adoption of business practices [McKenzie and Woodruff, 2017]. One apparent reason

is that training programs are too complex and difficult to understand and implement. Indeed, Drexler

et al. [2014] found that a rules-of-thumb training on record keeping and account separation with

simple heuristics significantly improved small firms’ financial practices in the Dominican Republic.

The impact of rules-of-thumb training was significantly larger for micro-entrepreneurs with lower

skills or poor initial financial practices. Recently, Dalton et al. [2018] found that small retailers in

Indonesia are able to adopt profitable business practices when these practices come from peers, are

simple, tailored to their own culture, and can be implemented at no monetary cost.

This paper advances this literature by examining the responses of low-skilled, informal, small-

scale farmers in the developing world when they are trained to measure their production systemat-

ically and to set goals. Do these practices help improve the productivity of these firms? If no, why

not? Could employees possibly “sandbag”, that is, set lower goals to make them more attainable,

and then actually produce less overall? In general, what determines the level of the production goals

set? Do workers reach their production goals?

We focus on production measurement and goal setting for several reasons. On the one hand,

having a systematic way to measure what is produced is essential for any healthy business, and it

is a necessary step to set goals. On the other hand, goal setting is arguably a simple practice to

understand and implement and has been shown for decades to be a powerful way to boost employees’

performance and motivation [Locke, 1996]. Goals have been argued to improve performance through
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a variety of channels. Goals act as reference points [Corgnet et al., 2015, Dalton et al., 2015] and as

commitment devices [Kremer et al., 2015] that provide meaning, structure, organization, and focus

Latham and Kinne [1974]. Due to its usefulness, goal-setting is often used by firms in developed

countries, where most of the evidence originates. Additionally, goal-setting can be based on non-

monetary incentives. Goals work, sometimes even better, without monetary rewards from reaching

a goal [Brookins et al., 2017]. In this regard, Bandiera and Fischer [2013] report experimental

evidence from Ghana on the failure of monetary incentives to increase workers’ productivity. They

call for the exploration of alternative methods to motivate workers and increase their productivity

in settings where monetary incentives fail. Finally, goal-setting is a practice that can be learned by

both employers and employees, and can be applied in other dimensions of their lives. In particular,

goal-setting is directly associated with the capacity to aspire, conceived by anthropologist Appadurai

[2004] as a future-oriented cultural capacity, especially amongst the poor. Appadurai [2004] argues

that “strengthening the capacity to aspire could help the poor to contest and alter the conditions of

their poverty.” However, it is not clear how to effectively do so. We conjecture that the exposure of

goal-setting at work may help strengthen the capacity to aspire for a better future.

To conduct this study, we partnered with Innovations for Poverty Action (IPA-Ghana) and the

National Board for Small Scale Industries (NBSSI), a Ghanaian governmental agency under the

Ministry of Trade and Industry. We randomly assigned 425 small informal cassava processors to one

of three experimental arms: 110 to a pure control group, 105 to a “production measurement” group,

which received training on production measurement, and 210 to a “goals setting” group, which was

also trained on how to set and measure production goals.1 The treated firms were provided with

pans to store the peeled cassava, ready-made booklets to track the number of pans peeled, and a

camera phone to generate a digital record of both the pans and the booklets. These firms were

instructed to directly peel cassava into the pans, take a photo of each pan filled, and circle in their

booklets the number of pans filled each day. An instructional video in two local languages was also

recorded on each camera phone in case the firms needed a reminder of the protocols. All treated

firms measured their production for three weeks. During the fourth week, the firms assigned to

the “goals setting” group were revisited and trained in goal setting. These firms were instructed to

begin setting goals before peeling each day, and to track their progress at the end of the day against

the goals they set. This group set goals for the remaining five weeks of the intervention period,

while the “production measurement” group continued to measure their production only. All treated

1In this paper, we focus only on the effect of the training on productivity. For this reason, we leave the pure
control group aside from the analysis, since firms in the control group do not measure productivity.
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firms were monitored weekly to ensure adherence to protocol, and to collect the records firms were

generating.

To identify the differential effect of the “goals setting” treatment on workers’ productivity relative

to measuring production only, we estimate a difference-in-difference regression where the parameter

of interest is the coefficient of the interaction of being assigned to the goals treatment and a variable

identifying the post-training weeks. We find three main results. First, we find that goal setting

significantly improved workers’ productivity relative to that of workers who were only trained in

production measurement. Workers in the “goals setting” firms increase their productivity by about

2.5 additional bowls per week after the goal-setting training. This effect is large in magnitude and

robust after controlling for firm and worker fixed effects, and a time trend. The move from only

measuring production to setting goals increases productivity by about 50 percent. Second, given that

goals do increase productivity, we ask who are the employers who manage to agree on higher goals

with their workers. We find that male employers and employers who are less well-educated, with

less experience setting goals, with smaller firms, and who are more impatient and more risk-averse

set higher goals. Finally, we find that, on average, workers underachieve their goals systematically

over the course of the five weeks by a moderate extent. This suggests that employers and employees

agree to keep their daily goals rather high as a motivational device.

This paper contributes to several strands of the literature. First, it contributes to the literature

that combines under-studied applications of behavioral economics to development issues [Bertrand

et al., 2004, Mullainathan, 2004, Demeritt and Hoff, 2018]. Non-monetarily rewarded goals have

been shown to be an effective motivator in western cultures [Locke et al., 1984, Locke, 1996, Locke

and Latham, 2002]. Goals work through different behavioral channels like reference-dependent pref-

erences [Heath et al., 1999, Wu et al., 2008, Corgnet et al., 2015, Dalton et al., 2015], intrinsic

motivation [Gómez-Miñambres, 2012], as a source meaning [Cassar and Meier, 2018] or as a self-

control device [Koch and Nafziger, 2011, Hsiaw, 2013]. However, to the best of our knowledge,

this is the first paper that tests whether goal-setting is an applicable and effective tool to increase

productivity amongst small, rural, informal enterprises in a non-western context.

Second, it adds to the literature on business training of micro and small businesses in developing

countries. The works by [Drexler et al., 2014, McKenzie and Woodruff, 2017, Dalton et al., 2018]

indicate that business practices are important also for small firms in the developing world, and

the simpler the practice, the better. However, this literature typically evaluates a set of multiple

practices, and it is difficult to identify which particular practice affects which dimension of the

firm. We choose to focus on two elementary practices and on only one firm dimension: workers’
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productivity. Likewise, while most of the existing training programs train non-rural entrepreneurs

like retailers or small producers, we focus on small, informal, rural entrepreneurs. Another difference

from the existing literature is that most business trainings evaluated to date have taken several days

or weeks. In contrast, the training we give takes only one hour. Finally, we contribute to the

literature by constructing a detailed panel dataset on workers’ productivity, which allows us to gain

precision on our estimates of productivity [McKenzie, 2012].

The remainder of this paper is structured as follows: Section II reviews the literature linking goal-

setting to worker performance, and introduces the hypotheses of this study. Section III describes the

experimental design, the data and the estimation strategy. Section IV reports results and Section

V concludes.

II Conceptual Framework: Goals, Production Measurement

and Performance

Goal setting is a commonly used strategy to promote personal growth and improve performance

on the job. Management scholars have studied goals in an attempt to learn what makes a goal an

effective impetus for change, usually within the context of a manager working with employees to

set goals to improve their productivity. Psychologists have drawn on philosophies of motivation to

study goal setting as well. This theory is based on what Aristotle called final causality, that is,

action caused by a purpose (a conscious motive) [Locke, 1996]. Social Psychologist Ryan already

suggested in the 1970s that “a fruitful approach to human motivation might be to simply ask people

what they were trying to accomplish when they took an action” [Ryan, 1970].

Economists are devoting more attention lately to the theory behind goals as well as their im-

pact on productivity. Wage irrelevant (i.e. nonbinding) goals act as a reference point. With loss

aversion, this reference point gives extra intrinsic motivation that boosts performance. Brookins

et al. [2017] find evidence from a lab-in-the-field experiment that even wage irrelevant goals can

increase performance. Corgnet et al. [2015] test the effectiveness of wage-irrelevant goal setting in

a laboratory experiment. They find that managers set goals that are challenging but attainable for

an average-ability worker. Workers respond to these goals by increasing effort and performance,

and by decreasing on-the-job leisure activities. Corgnet et al. [forthcoming] extend the principal-

agent model to a case in which principals can set both monetary and non-monetary incentives via

wage-irrelevant goals. They show that agents exert more effort and principals obtain higher earnings
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when goal setting is present. Dalton et al. [2015] provide a theory of optimal endogenous monetarily

rewarded goals and test this theory in the laboratory. They find that men exert greater effort under

the self-chosen goal contract system than under a piece-rate contract. In contrast, women perform

worse under the self-chosen goal contract.

Likewise, goals can also provide a (self) commitment device. In this view, goals are a source

of internal motivation to attenuate a self-control problem for hyperbolic discounters. Kremer et al.

[2015] provide evidence from a randomized controlled trial in an Indian data entry firm that workers

actually demand commitment devices. Workers voluntarily chose to be paid with a contract that

required them to meet production goals, even though they would always have been financially better

off selecting the option that paid them a piece rate. In other words, workers are willing to essentially

pay for the self-commitment device of a goal.

Economists also recognize that the process of setting a goal forces a worker to devote more

attention to a certain task, bringing that task to the front of mind and causing the worker to make

plans. A goal gives structure, organization, and focus. This is related to the economic literature

on automatic versus deliberative decision making, which addresses the gap between intentions and

actions [The World Bank, 2015]. Daniel and Amos [1979] defines the “planning fallacy” as the

behavior by which faced with an unpleasant task, people tend both to underestimate the time

necessary to complete the task and to postpone working on the task. End-of-year or even end-of-

month incentives alone might not help improve productivity if employees procrastinate or are unable

to manage their time optimally.

Goals can also give meaning to otherwise tedious activities. As psychologists Latham and Locke

[1979][p. 72] state it, “Harvesting timber can be a monotonous, tiring job with little or no meaning

for most workers.” Introducing a goal that is difficult but attainable increases the challenge of the

job. In addition, a specific goal makes it clear to the worker what she is expected to do.

Finally, goal setting provides the worker with a sense of achievement, recognition, and accom-

plishment. She can see how well she is doing now as against her past performance. By drawing on

existing evidence and relating it to the literature in psychology, Cassar and Meier [2018] argue that

work represents much more than simply earning an income: for many people, work is a source of

meaning.

All existing evidence originates from western countries. To our knowledge, this study is the first

attempt to test whether goals as a non-monetary incentive can be equally effective in the context of

micro and small, rural, informal firms in a less-developed economy.

Naturally, the informality of these firms poses important measurement and implementation chal-
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lenges. During an initial scoping study, we visited several cassava processors and verified that they

did not have any systematic way of measuring their production. Since this is a necessary step to set

production goals, we first offer training to all treated firms on how to measure and record employees’

daily production in a systematic way. This production measurement protocol was tailored to their

needs and skills. Considering the non-existent, or rudimentary at best, production measurement

technology used in the cassava processing sector, we conjecture that measuring employee daily pro-

duction on its own could place the employee and employer in a productive mind set, boosting their

motivation and performance irrespective of the effect of goals. Our design allows us to distinguish

between these two channels, i.e. whether a change in productivity is due solely to the fact that

employees now measure their product, or solely due to the fact that they set goals.

III Methodology and Data

A Context

A.1 Why Cassava Processing?

Cassava processing has several features that make it an ideal sector for the purposes of this study.

First, the sector has economic relevance in African economies. Cassava is an important staple for

both the diets and incomes of rural farmers in West Africa, and in Ghana in particular. Cassava

forms approximately 26% of per capita daily consumption in Ghana, and 22% of the agricultural

gross domestic product [Fao, 2005]. The Government of Ghana has targeted cassava cultivation

and processing as a way to support food security and incomes among the poor [Angelucci, 2013].

Additionally, there is increased interest in cassava for industrial purposes, such as for plywood,

animal feed, and alcohol production [Kleih et al., 2013]. Given cassava’s economic importance,

increased rates of productivity in this sector can have important implications on the livelihoods of

many people.

Second, the technology of cassava processing is relatively simple, labour intensive, and does not

rely upon electricity, which is unpredictable in Ghana. These are all desirable properties for our

study. Moreover, we focus our study in the first stage of the production process, which involves

peeling and cutting cassava. This first stage is ideal for product measurement and goal setting, as

it is quite simple, measurable, and comparable across all cassava processors.2

2Around 75 percent of cassava is processed into gari, produced through a process that involves peeling and cutting
raw cassava tubers, grinding these tubers into a mash, and fermenting and pushing this mash through a sieve. The
ensuing pieces of cassava are fried, resulting in a crispy, granulated product similar to couscous [Okechukwu et al.,
2012]
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Third, many other industries in developing countries operate very similarly to gari, which in-

creases the external validity of our study. Agro-processors that produce cereal, palm oil, honey,

and other goods operate on a similar scale with similar productivity issues. The lessons learned by

studying gari production should be transferrable to similar sectors in Ghana and throughout the

developing world.

Finally, the cassava processing sector is predominantly run by women. Many female processors

use facilities jointly owned by local cooperatives, of which the women are members. Therefore,

improving the managerial practices of these businesses should also improve women’s empowerment

in our sample.3

A.2 Location

The study was conducted in the south east of Ghana, more precisely in the Eastern Region, where

the bulk of the nation’s cassava is produced. Our sample consists of traditional micro and small

cassava processors situated in rural areas. 92% of the firms are operated by women. On average,

the firm owners have very low educational levels (4.4 years of study) and employ 4.7 employees, half

of which are family members. This type of farmer is ubiquitous in Ghana as well as in other African

countries. Appendix B shows pictures of the cassava peeling process.

For budgetary reasons, we limited our study to four districts encompassing 36 communities in

total. The four districts are: Nsawam-Adoagyiri (15 communities), Ayensuano (5 communities),

Akuapem North (15 communities) and Upper West Akyem (1 community). The districts were

selected on the basis of their vicinity to Accra, where IPA’s central office is located, and due to the

fact that they harbour a vast community of cassava processors.

A.3 National Board of Small Scale Industries (NBSSI)

To implement the study, we partnered with the National Board for Small Scale Industries, a public

sector organization under the Ministry of Trade and Industry. Among other responsibilities, NBSSI

serves as the principal government agency for developing, implementing, and monitoring policies and

programs that create the right enabling environment for private sector businesses, including small,

micro, and medium. It was established in 1981 by an Act of Parliament of the Third Republic of

Ghana (Act 434 of 1981) because of the sector’s potential to contribute substantially to the reduction

of high unemployment rate and the growth of the economy of Ghana. The Act became operational

3Before selecting cassava processing as the sector for our study, we considered other possible sectors, including
palm oil, fruit juice, cosmetics, cereals, and sachet water. Cassava processing was selected for the reasons outlined in
this section.
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in 1985. NBSSI has its Head Office in Accra, secretariats in all the regional capitals, and Business

Advisory Centres (BACs) in one hundred and seventy-six district capitals. Services offered by the

NBSSI include business development services for MSMEs.

We chose to work with NBSSI for several reasons. First, this partnership increases the sustain-

ability of the intervention, since NBSSI workers were trained to run the training sessions with firms.

Second, implementation more closely resembles how an intervention of this nature would be carried

out if researchers were not involved. Third, this partnership allows us to harness NBSSI’s extensive

network of firms and trainers, saving both time and money. Finally, we hope that in the future

NBSSI will expand the program to other cassava processors, as well as other sectors and industries.

In this way, we expect the policy benefits of this study can and will multiply throughout small

businesses in Ghana and, potentially, throughout other developing countries.

We engaged NBSSI workers in several days of training. Subsequently, IPA and NBSSI worked in

tandem to train all firms assigned to the treatment arms. IPA also monitored the implementation

to ensure that the intervention was carried out as designed.

B Sampling

For the study, we selected four districts in the Eastern Region.4 Due to the absence of a representative

list of cassava processors in the study areas, we created a list of 1052 cassava processing firms

identified with the support of NBSSI in 36 different communities. A short survey of these firms

confirmed that only half measured the cassava they peeled and 95% did not use processing targets

for their employees. Out of these 1052 firms, 859 satisfied the conditions to participate in our study.

The conditions were: a) to be a gari-producing firm that has cut and peeled cassava daily over

the past six months, and plans to continue operations over the next six months; b) to have 3 to

20 regular employees who peel cassava (i.e. that work every week) and c) to agree to participate

in the research project. Out of these 859 firms, the baseline sample was generated on the basis of

additional criteria, as collected during the listing. These criteria were (a) to have processed cassava

over the last six months, and to intend to continue processing cassava over the next six months, (b)

to have employees that peel cassava during both high and low seasons, (c) to employ between 2 and

20 employees during low season, (d) to peel cassava at least once a week, (e) the firm is not formally

registered as a businesses, and (f) the firm has not received assistance from NBSSI in the prior 6

months. This sampling procedure resulted in 595 firms eligible for baseline. These firms were then

randomly assigned to either the baseline sample, or to a backup list, and stratified on community.

4Appendix A provides a map of the districts selected.
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C Timeline

The timeline of the project was as follows.5 In October and November 2016 we created the list of 1052

cassava processors. From May to June 2017 we piloted both baseline surveys and the interventions.

In August and September 2017 we administered the baseline survey. Firms training took place in

October and November and data collection of production and goals measurement took place from

October to the end of December 2017. From April to May 2018 we administered a short-run endline

survey. The entire project had IPA project proposal approval and Brigham Young University IRB

approval.

D Experimental Design: Training and Measurement

After completion of a baseline survey, 425 cassava processors were randomly assigned to a Control

group (N = 110), a Production Measurement Only group (N = 105) (hereafter “Production Mea-

surement”), and a Production Measurement + Goals group (N = 210) (hereafter “Goals”). The

random assignment was stratified on number of employees, profits (positive or negative), employer’s

life satisfaction, and age (median split). In addition, firms were randomly assigned to be trained

either by a pair of representatives from both NBSSI and IPA, or exclusively by an IPA representative.

All of the 315 firms assigned to treatment (being “Production Measurement” or “Goals”) were

first invited to participate in a training on production measurement. During the training, firms were

instructed to follow a protocol to measure and record the amount of cassava peeled per employee per

day. The training was offered to both employers and employees and was conducted on the premises

of each firm on an agreed-upon date and time.6 The training sessions were conducted either by a

trained NBSSI Business Advisor (BA) and an IPA Monitor Officer (MO), or only by an IPA MO.

The training took approximately one hour per firm.7

At the beginning of the training, trainers introduced the tools that were to be used for pro-

duction measurement. These tools consisted of a booklet for each employee, aluminum bowls of a

standardized size (one per employee, up to four employees), a mobile-phone with a camera, a video

outlining the protocol, and miscellaneous utensils (e.g. pencils, sheets, stickers, markers, etc).8 Each

employee was given his/her own production booklet with a unique ID code and the names of both

employee and employer on the front cover. On each page, the booklet had an illustration of twelve

5See Appendix F for a detailed timeline.
6For logistical reasons, a maximum of four employees per firm were allowed to participate in the training.
7In total the field team consisted of an IPA Research Associate, an IPA Field Manager, two IPA Team Leaders,

two IPA Auditors, 14 BAs and 21 MOs.
8The video was available in two local languages and it served as a reference in case the firm forgot the protocols.
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cassava bowls, numbered from 1 to 12, and at the top of the page, the following was written: Today,

I peeled this many bowls of cassava.9

Once the tools were presented, employers and employees were trained to measure and record

production using the following protocol. At the beginning of each working day, the employer would

place on the side of the bowls a pre-printed sticker with the employer and employee ID and name,

and the date of peeling. The employer would take the employee booklet and write down the date

and the starting time of peeling. The employee would then start peeling cassava, placing the peeled

cassava into her uniquely identified bowl.10 At the end of the working shift, the employer would

count the number of bowls filled to the brim, circle in the employee booklet the total number of

bowls, write down the end time, and place his/her thumbprint or signature.11 The employer would

then remove the stickers from each bowl and store the raw cassava for subsequent chopping and

grating.

In addition to recording production in each booklet, the employer was instructed to take a

photograph of each bowl immediately after it was filled.12 The photos recorded information on the

number of bowls filled by a uniquely identified employee on a given day.13 Firms were informed that

a monitor from IPA would visit each firm once a week to assess the firm’s progress, collect data on

production, and retrain on protocols if necessary.

All firms were instructed to follow the aforementioned protocol for the remaining eight weeks.

However, firms assigned to the Goals group were re-visited in week four and trained to set and

record employee production goals for the remaining five weeks.14 The protocol for setting goals was

as follows. At the beginning of each working day, the employee would propose a daily target to the

employer. If necessary, there would be a discussion with the employer on whether the target was

realistic (too low or too high), and the two would agree on a target.15 The employee would then use

his or her own goals booklet to record the number of bowls set as a target and the employer would

9See Appendix D for a picture of the production only booklet and Appendix E for a picture of the Goals booklet.
The design of the booklet and protocol was carefully thought through after piloting.

10Employees received clear instructions that they could only use their uniquely identified bowl, and no other person
could use their bowl to place peeled cassava.

11Bowls not filled to the brim were only considered if they were the last bowl of the employee for that peeling day.
Any bowl that was not filled to the brim with peeled cassava was considered a half bowl. In this case, the employee
was to indicate a half bowl in the booklet.

12In the event that the employer was absent, the employee was permitted to take pictures of his/her bowl.
13The employers were instructed to turn the phones off after each working day, and emphasized that the batteries

were not to be removed for any reason. In case this was not done, the trainers taught the firms how to charge the
phones when necessary. The trainers also emphasized that the phones were to be used only for the purposes of the
project, and not to be used personally.

14Firms assigned to the Goals group did not know, in the first three weeks, that they were going to be trained in
goal setting. In this way, firms in both groups followed the same protocols during the first three weeks.

15We decided that it was contextually more appropriate that the goal-setting procedure be conducted in tandem
between the employer and employee, rather than by one individual, due to the informality of the context and the
close employer/employee relationship. Moreover, this is more in line with real-world practices, where it is common to
have employees and employers agree on a target.
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take a picture of the booklet immediately after the goal was set. The goals booklet was identical

to the production booklet, in addition to an illustration of 12 numbered bowls at the top of each

page with the sentence Today, my goal is to peel this many bowls of cassava. At the bottom of each

page, there was an illustration of 12 numbered bowls representing the actual number of bowls filled

on that day. After setting and recording the day’s goal, employers and employees were to follow the

same production measurement protocol described above.16

E Challenges Addressed in the Design Phase

The protocol was specifically designed to address anticipated measurement challenges. First, the

combination of bowls, booklets, cameras, and unique employee ID stickers was meant to minimize

measurement and recording errors. The booklets provided a systematic and didactic tool to record

the amount of cassava peeled daily by each employee and to record daily targets. The aluminum

bowls provided a standardized unit of measurement and the camera phone was a useful tool to

register different events (e.g. bowls filled, booklets circled) with their date and time.

Second, to avoid targets being altered after the work was completed, we instructed employers to

take a picture of the booklet right after the target was agreed upon. In this way, we recorded the

target set with exact date and time. Moreover, we collected the photographs of bowls and booklets

on a weekly bases to ensure that we could intervene if any firm was failing to record their production

and goals accurately.

Third, there was a possibility that employers or employees could take many photographs of the

same bowl, take pictures of someone else’s work, or put filler in the bottom of the bowls to make it

look like they peeled more. However, this was not a pay-for-performance scheme, so if participants

wanted to cheat, they would only get the personal satisfaction of seeing a false figure in their booklets.

Moreover, this false representation would have to be agreed upon with the employer, who was in

charge of taking the pictures of the booklets and the filled bowls. Even though we consider false

representation to be unlikely to happen, we introduced spot checks by IPA monitors.17

Fourth, while there were no monetary incentives to comply with the protocols, the employers

understood that having a more systematized way of measuring and recording production would help

them structure their daily activities. Employers welcomed the project and, overall, were intrinsi-

cally motivated to follow the protocol. Moreover, during the training, we promised that employers

and employees would receive a completion certificate provided by IPA if they followed the project

16See Appendix E for an illustration of the Goals booklet.
17All firms were spot-checked at least once. In total, auditors conducted 767 audits on randomly selected firm IDs.
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protocols. We made it explicit that the phone and bowls were tools to be used only for the duration

of this exercise and that the firm would not receive any reward based on how much cassava was

peeled.

Fifth, we took measures to mitigate the possibility of contamination whenever possible. First,

the nature of the intervention (encouraging treatment firms to set goals as a management practice)

is not a material intervention, thus the possibility of creating animosity or friction between two

treated processors in the same community is low. Animosity and to an extent envy breed among

community members when an intervention is seen as having a material gain or is a funding source.

Second, we took care to ensure that firm training sessions were conducted in private. Firms were

also asked to keep their materials private, and trainers emphasized that the data generated from the

intervention was to be kept strictly confidential.

Finally, we captured data on employee and employer movement across firms during the inter-

vention. For employees that noted that they work for other processors in the same community, we

collected data on who these processors were, if in our sample, how frequently the employee peeled

for him or her, and what the employee’s relationship was to him or her. In this way, we could control

in our analysis for individuals who may have been exposed to varying experimental arms.18

F Data and Summary Statistics

We use two sources of data for this paper: a baseline survey and photos of filled bowls and completed

booklets. The baseline survey included detailed business and demographic questions, as well as

behavioral measures on attitudes related to risk and time, trust, and goal-setting. In total, at

baseline, we surveyed 425 employers and two employees per firm, for a total of 850 employees.19

Table I presents summary statistics and randomization checks for the baseline sample. Column

(1) provides mean values for the total sample of 425 firms, while columns (2)-(3) present them

separately for firms assigned to the Production Measurement and Goals group, respectively. The

table presents owners’ background characteristics, business characteristics, and variables related to

record keeping and goal-setting. The great majority of the cassava processors are women (91.7%)

and the average age of the processors is 42.63 years. The educational attainment of the employers

is very low, with attainment mean of 4.4 years of schooling. The employers are relatively risk-averse

on average, and they report a high degree of trust in their employees and in people from NBSSI.

The average cassava processor peels cassava 2.9 days a week in a normal month, has owned the firm

18We identified three cases of employees who worked for more than one firm in a given week, and we dropped them
from our analysis.

19For this paper we only make use of the employers’ data.
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for about 13.5 years, employs 4.6 paid employees (half of them are family members), and during

their last peeling cycle, generated about 550 USD (PPP) in sales and 160 USD (PPP) in profits.

Importantly, only 19% of the firms separate their business and family accounts, fewer than 5% keep

written business records or measure production, and only half responded yes when asked if they

knew what a goal was. Finally, the last column of Table I presents p-values for tests of differences in

means between the two treatment groups. The table shows that the randomization was successful.

G Treatment Compliance

We study two types of treatment compliance. First, we examine compliance to training sessions in

both treated groups. Then we examine the actual percentage of firms that indeed peeled and used

our tools during the intervention.

Out of the 315 cassava processors invited to the “Production Measurement” training, 298 were

trained. 17 firms could not be trained as they were unreachable for the duration of the intervention

period. Out of the 298 trained firms, 24 firms did not peel during the intervention period. Out of the

210 cassava processors invited to the “Goals-setting” training, 198 were trained, as the remaining

firms were unreachable for the duration of the intervention period.

H Estimation and Identification

We define individual workers’ productivity as the number of bowls filled with peeled cassava at a

given firm in a given week as recorded in the booklets. To identify the effect of goal-setting on

workers’ productivity, we estimate the productivity of worker i on firm f on week t, yift, using the

following difference-in-difference regression:

yift = α+ β1Goalf + β2Postt + β3GoalfPostt + θi + λf + κt + εift (1)

where the parameter α is a constant indicating the weekly average bowls filled by a worker in

a firm assigned to the Production Measurement group before the Goals training took place, Gf

is a dummy equal to one if the firm was assigned to the Goals group and zero if the firm was

assigned to the Production Measurement group, Postt is a dummy equal to one for weeks after the

Goals training (i.e. from week 4 onward) and zero for weeks before the Goals training, GoalfPostt

is the interaction term between the two dummies. Worker fixed effects θi capture time-invariant,

worker-level determinants of productivity, such as innate ability and intrinsic motivation and firm

13



fixed effects λf capture time-invariant, firm-level determinants of productivity such as employer

characteristics, resources, space, and land quality. Finally, κ captures factors that cause productivity

to rise through the intervention period in both groups, regardless of the introduction of the Goals

training. The disturbance term εift captures unobservable determinants of productivity at the firm-

week level. Worker observations within the same firm-week are unlikely to be independent. We

account for this by clustering standard errors at the firm-week level.

The parameter β1 captures differences in productivity between workers in Goals and Production

Measurement before the firms assigned to Goals received the training (i.e. Postt = 0). The parameter

β2 measures the productivity differences in the Production Measurement group before and after the

Goals training (i.e. Goalf = 0). Finally, β3, the parameter of interest of this paper, estimates the

differential effect of the Goals training (i.e. Postt = 1) on worker productivity.

IV Results

A Impact on Productivity

Table II presents difference-in-difference estimates. Column (1) clusters standard errors at the

worker level, while column (2) and (3) cluster standard errors at the firm and firm-week levels. The

estimated standard errors increase considerably from Column (1) to (3). The remaining columns

(4), (5) and (6) cluster standard errors at the firm-week level. Column (4) controls for firm fixed

effects, so that only variation within a firm over time is exploited, while column (5) additionally

controls for worker fixed effects, so that only variation within a worker peeling at the same firm over

time is exploited. Controlling for firm heterogeneity improves the fit of the model considerably. In

comparison, worker heterogeneity appears to be much less important. Column (6) adds to Column

(5) a weekly trend to capture productivity changes over time within both groups, and hence estimates

the model referred to in eq. 1. We next report and interpret the results shown in column (6).

As Table II shows, the coefficient of the interaction term β3 is positive and significant in all

specifications, and has a similar magnitude across all models. As column (6) shows, workers in the

firms assigned to the Goals group increase their productivity by 2.459 additional bowls per week after

the goal-setting training, in comparison to their counterparts working for the firms assigned to the

Production Measurement group. This effect is large in magnitude: considering that the Production

Measurement group peeled about five bowls on average within the first three weeks of the intervention

(as indicated by the coefficient of the constant), 2.459 additional bowls per week indicates that the
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move from measuring only production to setting goals increases productivity by about 50 percent.

Moreover, after controlling for firm and employee fixed effects, the coefficient of β1 is insignificantly

different from zero, indicating that there were no differences in productivity between workers in

Goals and Production Measurement prior to the Goals training. As expected, the parameter β2 is not

significantly different from zero either, which implies that workers in the Production Measurement do

not significantly increase their productivity after the Goals training. Overall, the results confirm the

quantitative importance of goal-setting on productivity, when conducted in addition to production

measurement.

B Goal-setting Behavior

The above results demonstrate the potential of goal-setting to increase productivity. In this section,

we ask questions related to the goal-setting behavior observed in trained firms. What determines

the level of goals set? Do goals increase over time? Do workers reach their daily goals?

To estimate the determinants of goal setting, we run the following regression equation:

yift = α+ γXf + θi + κt + εift (2)

where Xf is a vector of employer’s characteristics at baseline that may influence the level of

goals set during the intervention. These include gender, education, risk and time preferences, past

experience with goal-setting, and number of employees. We control for worker fixed effects and day

trends, and cluster standard errors at the day-firm level. Table III shows the results of estimating

eq. 2. Male owners agree upon significantly higher goals with their workers than do female owners.

Also, owners that are less well-educated, with less experience setting goals, and that own smaller

firms agree on higher goals. Finally, we observe that both risk and time preferences of the owners

are associated with the goal levels they end up agreeing upon. More impatient and more risk-seeking

owners manage to agree upon higher goals with their employees.

Table IV reports the results of regressing the number of bowls targeted to be filled with peeled

cassava on a given day, as recorded in the booklets, on a daily trend (column 1) or a weekly

trend (column 2). Columns (3) and (4) use as a dependent variable the inverse hyperbolic sine

transformation of the number of bowls targeted. The results show that goals do increase over time,

and on average, increase about 2.8% a week (see column 4).

Finally, to address the question on whether employers reach, surpass, or fail to meet their daily
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goals, we define the variable Goal Undershoot as the difference between bowls targeted and bowls

peeled. As Figure 1 shows, this variable is positive in all weeks in which goals are set. That means

that, on average, workers do not reach their goals. More precisely, workers undershoot their goals

by about 0.35 bowls on average. On average, they aim to fill 6.22 bowls a day, but they fill 0.35

fewer bowls.

V Conclusion

This paper examines whether goal-setting, a practice proven to enhance firm productivity in the

western world, can be as effective amongst small informal firms in developing contexts. Small firms

are an important source of economic growth and employment, yet firm productivity tends to be low

in developing economies. Thus, interventions that improve firm productivity could result in better

firm outcomes, improved livelihoods, and more rapid economic growth.

Answering this question in a context where firms lack a systematic way of measuring production

is challenging. Goals cannot be set without first measuring production. For this reason, we designed

an experiment that first trained all firms on production measurement, and then assigned a random

sub-subsample to a goals training. In this way, we form two comparable groups of firms, both with

the same training and experience in production measurement. However, one is randomly selected to

receive the goals training. We follow the firms for two months, and collect daily data on production

and goals. We then use a difference-in-difference approach to estimate the differential effect of setting

goals on productivity, using the firms assigned to production measurement only as a benchmark of

comparison.

We find that setting goals improves workers’ productivity in a significant way. Firms trained

in goal-setting increased their productivity by 50% after the training, relative to those firms who

continued measuring their production only. In particular, male employers and employers who are less

well-educated, have less experience in goal-setting, own smaller firms, and who are more impatient

and more risk-averse set higher goals. Finally, we observe that, on average, workers systematically

underachieve their daily production targets to a moderate extent, which suggests that goals are kept

rather high as a motivational device.

The fact that this inexpensive, simple, and easily-implementable practice improved the produc-

tivity of small informal firms has important policy and research implications. First, this research

is easily scalable and replicable. Researchers could replicate our study in other populations to con-

tinue testing the efficacy of non-monetarily rewarded goals. Likewise, policy makers can expand
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the program to other cassava processors, as well as other sectors and industries that operate in a

similar capacity. In this way, we expect that the policy benefits of this study can and will multiply

throughout small businesses in Ghana and, potentially, throughout other developing countries.
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Total Sample 
(N=425)  

Production 
Measurement 

(N=105)

Goals 
(N=210)

Orthogonality 
test (2)-(3)

Mean and 
(se)

Mean and (se)
Mean and 

(se)
p-value

(1) (2) (3) (4)
Panel A: Employer characteristics

Age 42.630 42.634 42.837 0.964
 (0.532) (0.802) (1.136)
Gender (Female=0, Male=1) 0.083 0.073 0.087 0.748
 (0.013) (0.018) (0.028)
Years of education 4.400 4.532 4.519 0.553
 (0.193) (0.281) (0.397)
Tenure (total months managing the business) 162.724 160.512 170.505 0.728
 (5.562) (7.389) (12.789)
Risk preferences (Extreme risk seeking=0 - Extreme risk averse=8) 5.837 5.693 6.019 0.586
 (0.138) (0.200) (0.279)
Time preferences (Extreme impacience=0 - Extreme patience=8) 2.579 2.598 2.480 0.902
 (0.129) (0.179) (0.276)
Trust in employees (Distrust completely=1 - Trust completely=5) 4.587 4.561 4.538 0.225
 (0.032) (0.049) (0.068)
Trust in people from NBSSI (Distrust completely=1 - Trust completely=5) 4.055 4.056 4.000 0.946

 (0.089) (0.118) (0.233)
Panel B: Business characteristics

Days per week the business peels cassava in a normal month 2.910 2.868 3.048 0.569
 (0.074) (0.102) (0.156)
Number of employees 4.678 4.745 4.942 0.204
 (0.131) (0.195) (0.290)

Family members working as employees 2.229 2.294 2.359 0.213
 (0.083) (0.123) (0.179)
Non-family members working as employees 2.449 2.451 2.583 0.715

 (0.114) (0.174) (0.227)
Total sales during last peeling cycle (USD PPP) 550.420 530.982 659.349 0.197
 (35.889) (47.238) (93.899)
Profit during last peeling cycle (USD PPP) 160.231 155.916 191.581 0.809
 (29.264) (39.688) (74.120)

Panel C: Record keeping and Goal Setting 
Has separate accounts for personal and business finances (No=0, Yes =1) 0.190 0.171 0.202 0.621

 (0.019) (0.026) (0.040)
Keeps written records (No=0, Yes=1) 0.047 0.049 0.067 0.368
 (0.010) (0.015) (0.025)
Keeps documents that track business production (No=0, Yes=1) 0.045 0.044 0.058 0.728
 (0.010) (0.014) (0.023)
Knows what a goal is (No=0, Yes=1) 0.538 0.580 0.500 0.235
 (0.024) (0.035) (0.049)
Has set a goal in his/her business (No=0, Yes=1) 0.562 0.569 0.553 0.963
 (0.024) (0.035) (0.049)

Table I - Baseline Summary Statistics and Balance Test

Notes: This table presents summary statistics of cassava processors at baseline and p-values of joint orthogonality tests across treatment 
groups. Column (1) reports the mean and standard error (in parenthesis) of the full sample of 425 cassava processors, including the control 
and two treatment groups. Column (2) reports the mean (and se) of the selected baseline variables for the "Production Measurement" group, 
and Column (3) do so for the "Goals" group. Column (4) reports the p-values for differences of means across the two treatment groups. 
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(1) (2) (3) (4) (5) (6)

Goals Group -2.121*** -2.121** -2.108** -3.675* -0.703 -0.169

(0.535) (0.840) (0.914) (2.037) (0.698) (0.904)

Post Goals Training -0.0758 -0.0758 -0.0758 -0.398 -0.282 -1.088

(0.473) (0.801) (0.887) (0.885) (1.045) (1.238)

Goals x Post 2.268*** 2.268** 2.300** 2.593*** 2.485** 2.459**

(0.555) (0.909) (0.995) (1.004) (1.181) (1.185)

Week trend 0.199

(0.197)

Constant 8.874*** 8.874*** 8.874*** 8.480*** 5.500*** 5.004***

(0.481) (0.770) (0.849) (1.980) (0.431) (0.713)

Number of observations 2,068 2,068 2,063 2,063 2,063 2,063

Number of workers 672 672 672 672 672 672

R
2

0.019 0.019 0.019 0.538 0.585 0.586

Firm fixed effects No No No Yes Yes Yes

Worker fixed effects No No No No Yes Yes

Week trend No No No No No Yes

Robust standard errors cluster level Worker Firm Week-Firm Week-Firm Week-Firm Week-Firm

Table II - Difference-in-Difference Estimates

Dependent variable: Number of bowls filled with peeled cassava per week 

Notes: The dependent variable is the number of bowls filled in with peeled cassava on a given week as recorded 

in the photos. "Goals Group" is a dummy set equalst to one for the firms randomly assigned to the "Goals" 

treatment, and zero otherwise. "Post Goals Training" is a dummy that assignes value one for weeks after the 

"Goals" training (i.e. week 4 onward) and zero for the first three weeks. *** denotes significance at 1 percent, 

** at 5 percent, and * at 10 percent.



(1) (2) (3) (4) (5) (IHS)

Gender 1.266*** 1.267*** 6.414*** 6.548*** 1.529***

(0.256) (0.396) (1.517) (1.561) (0.361)

Education -0.0387** -0.0395 -0.374*** -0.379*** -0.0745***

(0.0185) (0.0268) (0.0182) (0.0232) (0.00453)

Risk preferences -0.150*** -0.150*** 2.357*** 2.395*** 0.586***

(0.0250) (0.0362) (0.661) (0.664) (0.156)

Time preferences -0.102*** -0.0999** -1.160** -1.180** -0.281**

(0.0278) (0.0393) (0.485) (0.483) (0.117)

Goal setting past experience -0.424*** -0.425** -18.69*** -18.95*** -4.588***

(0.146) (0.210) (4.645) (4.649) (1.111)

Number of employees 0.241*** 0.240*** -0.741*** -0.756*** -0.186***

(0.0278) (0.0430) (0.182) (0.188) (0.0397)

Constant 6.540*** 6.544*** 5.670*** -58.05 -16.51

(0.252) (0.378) (1.194) (197.1) (31.59)

Observations 1,166 1,162 1,162 1,162 1,162

R
2

0.127 0.126 0.765 0.765 0.771

Worker fixed effect No No Yes Yes Yes

Day trend No No No Yes Yes

Robust standard errors cluster level Worker Day-Firm Day-Firm Day-Firm Day-Firm

Dependent variable: Number of bowls targeted to be filled in with peeled cassava on a day 

Table III - Determinants of Goals Levels

Notes: The dependent variable is the number of bowls targeted to be filled in with peeled cassava on a day as recorded in the 

booklets. Column (5)  uses the inverse hyperbolic sine transformation of (IHS) of this measure. The source of the data on goals are the 

daily booklets. "Gender" is a dummy equals one if the employer is male, "Education" reports the years of schooling of the employer, 

"Risk preferences" takes values from zero (highest risk seeking) to eight (highest risk aversion), "Time Preferences" takes value from 

zero (highest impatience) to 10 (highest patience). "Goal setting past experience" is a dummy that assigns value one to employers 

who have set goals for their businesses in the past. *** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent.



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

Level Level HIS HIS

Daily trend 0.0186 0.00385*

(0.0125) (0.00204)

Weekly trend 0.145* 0.0289**

(0.0852) (0.0138)

Constant -386.3 5.400*** -79.08* 2.285***

(264.1) (0.500) (43.24) (0.0828)

Number of observations 1,228 1,228 1,228 1,228

R
2

0.004 0.005 0.006 0.007

Robust standard errors cluster level Day-Firm Day-Firm Day-Firm Day-Firm

Dependent variable: Number of bowls targeted to be filled in with peeled cassava on a 

day 

Table IV - Trend of Goals 

Notes: The dependent variable in column (1) and (2) is the number of bowls targeted to be filled 

in with peeled cassava on a day as recorded in the booklets, and in column (3) and (4) the the 

inverse hyperbolic sine transformation (IHS) of this measure. The source of the data on goals are 

the daily booklets. *** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent.
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Figure 1: Goals undershooting by week



A Ghana Map: Districts of the Project



B Cassava Peelers
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C An Example of a Picture of a Bowl Filled
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D An Example of a Production Booklet



E An Example of a Goals Booklet



FIGURE 1: STUDY TIMELINE
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