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Abstract

Public sector service delivery often relies on frontline staff operating within complex bureau-
cracies, yet most incentive schemes target frontline workers alone, overlooking the role of
middle management. We provide experimental evidence on the effectiveness of integrating
supervisor incentives with frontline performance pay in the context of agricultural extension
services in Punjab, Pakistan. Partnering with the Punjab Agriculture Extension Depart-
ment, we randomly assigned tehsils to one of three pay-for-performance schemes targeting
both frontline extension agents and their direct supervisors: (i) an Objective scheme linking
bonuses to digital performance metrics, (ii) a Subjective scheme based on supervisors’ discre-
tionary evaluations, and (iii) a Subjective Plus scheme combining supervisor discretion with
light-touch monitoring of supervisory performance. We find that all schemes improve ex-
tension outreach, particularly staff attendance and farmer visits, with the Objective scheme
showing the strongest impact on direct farmer outreach. However, improvements in out-
reach effort on the extensive margin, extension quality, and farmer access to extension are
only consistently observed in the Subjective Plus scheme. This effect is driven by greater
supervisory engagement, with supervisors in Subjective Plus assigning more group-based
trainings (Farmer Training Programs) in more unique villages. Further analysis shows that
these supervisors also allocate bonuses based on both observable performance metrics and
privately known indicators of staff quality, while placing less weight on social ties. Our
findings highlight the importance of complementing frontline incentives with mechanisms to
engage and monitor middle managers, enhancing both managerial effort and the effectiveness
of performance pay schemes.
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1 Introduction

A high-performing public sector workforce is essential for fostering growth and development,

yet achieving this remains a persistent challenge across many settings (Chaudhury et al.,

2006). Well-designed incentive schemes have shown promise in enhancing employee perfor-

mance (Duflo et al., 2012; Khan et al., 2016; Mbiti et al., 2019; Leaver et al., 2021), but

designing effective incentives within the public sector is inherently complex. Service delivery

often depends on large, multilayered bureaucracies where performance relies on comple-

mentary efforts across hierarchical levels (Wilson, 1989; Garicano, 2000), raising important

questions about how to structure incentives in such systems. Moreover, public sector roles

are typically multidimensional, with some tasks easier to measure and incentivize than oth-

ers (Holmstrom and Milgrom, 1991), highlighting the potential importance of supervisors in

capturing and incentivizing harder-to-measure aspects of performance.

These challenges give rise to several competing theoretical predictions. Incentives based on

objective, measurable metrics can improve performance in those specific areas (Bandiera

et al., 2007; Khan et al., 2016), but may inadvertently divert effort away from less ob-

servable tasks (Holmstrom and Milgrom, 1991). Alternatively, subjective evaluations by

supervisors can capture a broader range of performance dimensions, yet are susceptible to

bias, favoritism, or collusion, potentially undermining their reliability (Gibbs et al., 2004;

Prendergast, 2007; Neal, 2011). Introducing oversight of supervisors can help align their

incentives with those of the principal, encouraging them to supply critical complementary

inputs and improve the quality of performance assessments (Prendergast and Topel, 1996;

Dal Bó et al., 2021). Despite the theoretical importance of these mechanisms, empirical

evidence on the effectiveness of multilayered incentive structures in enhancing frontline ser-

vice delivery remains limited, with only a few recent contributions (Behrman et al., 2015;

Deserranno et al., 2022).

This paper addresses this gap by asking how an incentive design that targets both frontline

extension workers and their supervisors improves service delivery. Specifically, we evaluate

(i) the impact of incentives based on objective metrics, (ii) the role of subjective supervisor
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evaluations, and (iii) whether light-touch oversight of supervisors enhances the effectiveness

of subjective incentives.

Our empirical setting is the Agriculture Extension Department in Punjab, Pakistan, where

frontline extension agents are tasked with delivering timely and actionable advice to millions

of smallholder farmers. Extension agents - AOs and FAs - core responsibilities include con-

ducting Farmer Training programs (FTPs) to disseminate core information on sowing and

harvesting, providing individual farmer advice on agricultural inputs, setting up demonstra-

tion plots, and handling departmental tasks such as reporting and office work. The direct

supervisors of AOs/FAs in each tehsil are the assistant directors (ADs). They manage a

variety of tasks that are essential for frontline extension service delivery. The most critical of

these is to set the monthly FTP schedule, and assign these group trainings to staff members

based on their location. As such, this hierarchical setting is ideal to study our research

questions.

We partnered with the Extension Department to design and assess the impact of a province-

wide incentive program targeted at frontline extension staff and their direct supervisors on

frontline extension outreach and quality. Prior to the roll-out of the incentive program, the

Extension Department, in collaboration with our research team, introduced a smartphone-

based monitoring platform (AgriSmart) as a way to enhance staff supervision. Agrismart

consists of smartphone-based app for daily activity reporting by all field staff and a digital

dashboard for supervisors to conduct their managerial tasks. Leveraging the AgriSmart

system, a total of 131 tehsils across the province of Punjab were randomly allocated to three

pay-for-performance schemes, or a control groups.1.

In the Objective arm, bonuses were allocated based solely on AgriSmart metrics. In the

Subjective arm, supervisors were free to use the Agrismart portal to assess staff performance

but had full discretion over bonus allocation. In the Subjective Plus arm, supervisor dis-

cretion was retained, but top-down monitoring of supervisors was introduced to align their

incentives with departmental goals. To accomplish this, the top leadership of the department

1Tehsils are the fourth administrative unit below districts and divisions in Punjab
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received a monthly report on the performance of the supervisor’s tehsil, featuring AgriSmart

based summary statistics on staff and supervisor performance.

We show treatment effects across three main categories of outcomes - extension outreach and

quality, farmer outcomes, and supervisor effort. First, we focus on extension outreach and

show positive and significant treatment effects on staff attendance (days and hours worked)

and our measures extension outreach (such as villages visited and farmers visited) across

all arms. For other outreach indicators such as village visits and individual farmer visits,

the Objective arm significantly outperforms both the Subjective and Subjective Plus arms,

intuitive given the incentives in this arm were explicitly linked to the AgriSmart outreach

measures. Outreach through group meetings, called Farmer Training Programs (FTPs), is

only significant in the Subjective Plus arm. We rule out concerns that these effects could be

driven by staff reporting behavior, or gaming of thresholds in the case of the Objective arm.

Despite concerns that incentivizing quantifiable outreach metrics might compromise service

quality, the findings show no evidence of such trade-offs. Across all treatment arms—including

the Objective scheme—meeting length, used as a proxy for extension quality, increased rel-

ative to the control group. Extension staff in the Objective, Subjective, and Subjective

Plus arms spent approximately 13–14 additional minutes in group meetings, representing a

20–23% improvement over baseline levels. These results suggest that higher outreach efforts

did not reduce—and may have even enhanced—the quality of interactions between extension

workers and farmers.

Our results on farmer outcomes focus on farmer access to extension and agricultural outcomes

such as farmer knowledge and yield. We find that in comparison to the control group, the

Subjective arms increase our farmer access index (comprised of whether farmers know the

frontline staff, are informed about extension, and attend extension meetings) by about 0.06

standard deviations. Our treatment effects on farmer knowledge are statistically insignificant

and close to zero. While the coefficients for wheat yield are positive in the Subjective and

Subjective Plus arms, they are also insignificant. These null effects highlight the limits

of performance pay schemes when not accompanied by improvements in the information
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content of the services delivered.

While we observe treatment effects on extension outreach across all arms, farmer access to

extension only shows improvement in the Subjective arms. We show that these results can

be explained by the fact that different treatments encourage different types of effort. We

find that the Objective arm encourages more effort on the intensive margin in comparison

to the control group, and other treatment arms. Over the course of the program, frontline

staff in the Objective arm visited the same farmer at least 3 more times in comparison to

the control group, whereas both the Subjective arms visited the same farmer only 1 more

time. Frontline staff could have expended effort on the extensive margin by expanding their

outreach to new farmers (through individual farmer interactions or group-based FTPs) or

villages. In comparison to the control group, all treatment arms reach out to more farmers.

However, the Subjective arms engaged more farmers through group activities such as FTPs

while the Objective arm mainly relied on individual visits. In the Subjective Plus arm, this

effect was particularly pronounced, with more FTPs conducted in unique villages compared

to both the control group and other treatment arms.

Next, we investigate why staff in the Subjective Plus arm conducted more FTPs? This brings

our attention to the supervisors who are responsible for scheduling FTPs against staff. We

show that supervisors in the Subjective Plus arm schedule and assign 6.7% points more

Farmer Training Programs (FTPs) to extension agents as compared to the control group

(about a 16% increase over the control group). These effects are also significantly different

from the Subjective and Objective arms at the 10% level.

In our final analysis, we examine how bonuses are allocated across treatment arms and which

staff characteristics predict these allocations, particularly in the subjective schemes. We find

that monthly bonus amounts are significantly higher in the Subjective and Subjective Plus

arms than in the Objective arm, consistent with the possibility of leniency bias. In the Ob-

jective arm, bonuses are primarily based on observable AgriSmart performance metrics such

as days and hours worked. While these metrics remain relevant under subjective schemes,

we find that Subjective Plus supervisors place greater weight on FTP completion and staff
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knowledge, and rely less on social ties such as shared caste compared to the Subjective

ADs. This suggests that light-touch monitoring in Subjective Plus helps redirect supervisor

discretion toward performance-related factors, while limiting favoritism.

In summary, our results show that all treatment arms improve extension outreach with the

Objective arm as the most effective in driving extension outreach with no negative effects

on extension quality. However, improvements in outreach effort on the extensive margin,

extension quality, and farmer access to extension are consistently observed in the Subjective

Plus scheme. This effect is driven by two possible mechanisms. First, supervisors making

important supervisory inputs into what extension frontline staff are supposed to do. In

particular, they schedule more Farmer Training Programmes which results in frontline staff

completing more trainings in more unique villages. Second, we find suggestive evidence

that supervisors in Subjective Plus use their discretion to award incentives to staff based

on measurable metrics (observable on Agrismart) as well as privately observed metrics of

performance quality.

Our research contributes to several themes of literature. It contributes to the literature on

performance pay in the public sector, where services are delivered through hierarchical orga-

nizations and tasks have observable and non-observable dimensions(see Burgess and Ratto,

2003; Manning et al., 2012;Deserranno et al.,). While existing evidence has considered the

impact of Objective and Subjective schemes (Khan et al., 2016; Andrabi and Brown,2024),

this paper moves beyond the dichotomy between objective and subjective incentives by

unpacking how supervisor engagement and monitoring mediate the effectiveness of hybrid

incentive systems. The challenges of discretion in subjective evaluation systems are well

documented (Baker et al.,1994; Prendergast, 1999; Gibbs et al., 2004) with theoretical pre-

diction that aligning supervisor incentives with the objectives of the principal could address

these challenges (Prendergast and Topel, 1996). We experimentally test this in the field,

and show the incentivizing supervisors can enhance the impact of performance incentives

for the frontline. By analyzing frontline and supervisor effort, as well as supervisor bonus

allocation behavior, we provide insight into how incentivising supervisors through an element

of top-down monitoring effects their own effort on complementary inputs and discretion in
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bonus assignments.

It also contributes to the literature on agricultural extension. While existing evidence has

considered alternate ways of disseminating extension information to farmers to improve

technology adoption (Fernando, 2016; Beaman et al., 2018), these studies do not focus

on incentivising extension workers.

Finally, Our results also relate to the wider literature on how practices and performance of

middle-management relates to frontline service delivery (Rasul and Rogger, 2018; Williams

et al., 2020, Leaver et al, 2024). Existing evidence shows how management practices at the

national and sub-national (for example, district) level is linked to task completion at these

levels. We show direct evidence that task completion at the sub-national level has a direct

impact on frontline service delivery.

This paper is structured as follows. Section 2 outlines the contextual setting and Section

3 presents a simple conceptual framework to fix ideas. Section 4 presents the experimental

design, randomization, and implementation, and Section 5 presents an outline of the main

data sources and outcome measures. Section 6 presents the results, Section 7 presents an

analysis of the mechanisms, and Section 8 concludes.

2 Context

Out of the total cultivated land in Pakistan, 57% is located in Punjab, making agriculture

a crucial sector for policy reforms in the province.2 However, agricultural productivity has

been declining in recent years, with little or no growth in yields (Punjab Agriculture Policy,

2018; Pakistan Economic Survey Survey, 2019). This decline has been primarily attributed

to poor farming practices, low technology adoption, and limited crop diversification (Punjab

Agriculture Policy, 2018). Smallholder farmers with less than 5 acres of land comprise

over 60% of all farm households and are particularly affected by low yields. Providing these

2http://www.cabi.org/projects/project/10880.
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farmers with relevant and timely information could greatly enhance agricultural productivity

and reduce poverty. Yet access to information remains a major challenge for these remote

and small-scale farmers, who primarily rely on public extension services as their main source

of advice.

Agriculture Extension Department in Punjab. In Punjab, the Provincial Agriculture

Extension Directorate is the primary entity responsible for providing farmers with agricul-

tural information. The department maintains a frontline workforce of about 2,500 workers,

with a presence extending down to the village level. The hierarchy begins with Field Assis-

tants (FAs) at the union council level, covering approximately 7–8 villages, and Agricultural

Officers (AOs) at the markaz level, responsible for overseeing 7–8 union councils. Assistant

Directors (ADs) supervise at the tehsil level, followed by Deputy Directors (DDs) at the dis-

trict level, and Directors at the divisional level (refer to Figure 1 for a visual representation).

AOs and FAs are the key frontline extension workers. Their responsibilities include conduct-

ing group training events called Farmer Training Programs (FTPs), providing individual

farmer consultations on agricultural practices and inputs, setting up demonstration plots,

and completing departmental reporting and office tasks. AOs and FAs collaborate on FTPs,

with AOs serving as technical leads and FAs providing logistical support. Their immedi-

ate supervisors are the ADs, who manage core managerial tasks such as setting monthly

FTP schedules, assigning trainings based on location, approving staff leave requests, and

conducting surprise visits to ensure procedural quality.

Figure 1 about here

Despite this well-established institutional structure, the department has invested little in

upgrading its monitoring systems or improving the quality of information disseminated.

Public extension services are widely perceived to have been captured by larger landowners,

operating under the guise of “lead farmers,” which serves the interests of field staff who

often lack incentives to reach out to smallholder farmers. Even when small farmers are

reached, the information provided is often outdated. As a result, the department faces a twin
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challenge: increasing staff effort and improving the relevance of the information provided.

Given that extension services also impose significant costs on the government, enhancing

their effectiveness is critical for both budget efficiency and agricultural productivity.

The AgriSmart Program. To address these challenges, the department worked closely

with our research team from 2015-2018 to design the AgriSmart program from scratch -

the first-ever digital platform in the Extension Department involving a smartphone-based

staff activity reporting system and a management dashboard for supervisors to conduct key

managerial tasks. The smartphone-based component of Agrismart required field staff to use

the AgriSmart app to log daily time use, while supervisors used the dashboard for tasks such

as assigning FTPs, approving leaves, and making HR updates online.3

Deployed across Punjab in April 2018, AgriSmart required field staff to report geo-tagged,

time-stamped daily activities, enabling automated calculations of time use, attendance, vil-

lage visits, farmer visits, and FTP completions. While the system was extensively debugged

to incorporate geo-tagged and time-stamped activities to discourage misreporting, a concur-

rent farmer callback audit was also established to deter misreporting. Figure 2a illustrates

extension activity data points over three months in 2019, while Figure 2b shows the home-

page of the AgriSmart application.

As part of the AgriSmart rollout, Standard Operating Procedures (SOPs) were also intro-

duced for ADs, including regular FTP scheduling, timely approval of staff leave requests,

and accurate updates to staff profiles at the tehsil level.

Figure 2 about here

Travelling and Daily Allowance (TADA). The department also manages a non-salaried

budget line called the Travelling and Daily Allowance (TADA) budget, through which staff

can claim reimbursement for travel. De jure, claims were meant only for out-of-station

3The program was supported by the Punjab Public Sector Management Reform Program (PPRMP) and
implemented by the Punjab Information Technology Board (PITB), the technology counterpart for the
PPRMP.
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travel (beyond a 16 km radius from a staff member’s assigned jurisdiction). However, de

facto, TADA disbursements have been ad hoc and inconsistently administered.

Given the improved monitoring enabled by AgriSmart, the department sought to link TADA

payments more explicitly to field performance, using this pre-existing budget line to imple-

ment the incentive program.

3 Conceptual Framework

The design of incentive schemes in public service delivery is challenging and complex. The

objective—social welfare—is an elusive concept that is difficult to measure. Even if regular

measurement were feasible, incentivizing outcomes for the service’s potential beneficiaries

(e.g., farmers’ welfare or agricultural output) would introduce significant noise, resulting

in a low signal-to-noise ratio (Baker 1992; Gibbons 1998). Consequently, most incentive

schemes focus on employee performance.

While Agrismart makes it easier to monitor attendance, activities, and location, qualitative

aspects of performance remain harder to assess. Supervisors, at the middle management

level, often have better information on these dimensions of performance of front line staff,

although their objectives may not always be fully aligned with those of the principal. More-

over, supervisors also supply complementary inputs—such as planning, resource allocation

and human resource management for front line staff —that are critical to worker perfor-

mance, making their own incentives an essential part of overall system performance.

Faced with these challenges, a principal who seeks to use performance incentives to improve

service delivery in a public sector context, must choose between an objective scheme that

rewards easily measurable forms of effort and a subjective scheme that relies on supervi-

sor discretion. In what follows, we present a simple conceptual framework that highlights

the advantages and disadvantages of each approach. We also emphasize the importance of

aligning middle management (in our case, AD) objectives with those of the principal under
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subjective schemes. This framework provides the foundation for our experimental design.

A Model

For simplicity, assume that there are two dimensions of worker effort: one dimension (ob-

servable and easy to measure) labeled e, and another (harder to observe and measure) called

quality and denoted by q. Both of these contribute to the creation of social benefit (i.e. farm-

ers’ welfare or productivity). An additional input is supervisor effort exerted for scheduling

activities, denoted by s.

In each jurisdiction, a levels of outreach e and quality q by a field worker, together with input

s from the supervisor, generate a social benefit of f(e, q, s) that is not directly observable.

The marginal product of each type of effort is strictly positive and decreasing.

The principal is concerned with maximizing the social benefit generated by the worker

f(e, q, s), taking into account the effort costs for the worker c(e, q) and for the supervi-

sor k(s), as well as the costs κ(B) of the total bonus disbursed. To do this, he/she chooses

an incentive scheme knowing that supervisors and workers will choose their effort levels.

Effectively, an incentive scheme determines the probability pi(ei, qi, sj(i)) with which a worker

with effort levels (ei, qi) gets a bonus b when their supervisor j(i)’s scheduling effort is sj(i).

The principal aims to maximize net social surplus:

∑
i

f(ei, qi, j(i))− c(ei, qi)− k(sj(i))− κ (B) , (1)

where j(i) is the supervisor of worker i and B =
∑

i pi(ei, qi, sj(i)))b is the total bonus costs.

Workers are assumed to balance their financial gain (extrinsic motivation) with a weight of

α, and the social benefits produced by their activities (intrinsic motivation) with a weight

of 1− α. There is also a cost of effort, denoted as c(e, q), which increases with effort. Given

a bonus plan pi(e, q, s) and supervisor effort s, a worker i selects the effort levels (e, q) to
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maximize their utility:

αipi(e, q, s)b+ (1− αi)f(e, q, s)− c(e, q). (2)

Under the regular assumptions (differentiability and concavity), the following first order

conditions would characterize the worker’s choice:αi
∂pi
∂e
b+ (1− αi)

∂f
∂e

− ∂c
∂e

= 0,

αi
∂pi
∂q
b+ (1− αi)

∂f
∂q

− ∂c
∂q

= 0.

Denote as (ê, q̂) the choice that maximize their utility.

Clearly, if αi = 0 then the worker would choose the optimal effort and a zero bonus would be

optimal. However, in the absence of a bonus, any worker with αi > 0 chooses a suboptimal

level of effort.

Objective Incentives. A bonus increase directly incentivizes outreach e but may increase

or decrease q, depending on whether e and q are complements or substitutes. Supervisor

effort s can also be indirectly incentivized, assuming complementarities between e and s.

In an objective scheme, pi depends only on e (and not q), uniformly across workers (pi = p).

It is easy to see that if αi > 0, an increase in b increases i’s outreach effort êi. Whether it

promotes or discourages quality depends on whether e and q are complements or substitutes.

If, for instance, the social benefits are independent but ceq < 0, then an increase in b decreases

q̂. Such natural complementarities are common in public service delivery; e.g. attendance

and outreach efforts are necessary for providing advice to farmers. In contrast, a time budget

constraint can lead to substitutability between outreach e and quality q (ceq > 0). In this

case, an increase in b reduces q̂.

Even though supervisors are not directly incentivized under an objective scheme, their

scheduling activities could nevertheless be affected. We assume that supervisors have their
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own cost of effort k(s) and a utility function with weights β on their private preference com-

ponent and 1− β on the net benefit from the principal’s perspective. We will delve deeper

into supervisors’ incentives when subjective schemes are in place, allowing them greater

decision-making power. For now, it is sufficient to remark that we view supervisor outreach

and activity scheduling as complementary factors for producing a surplus of fes > 0. Hence,

supervisors could be indirectly incentivized to put in more effort when an objective incentive

system is established for workers.

Subjective Incentives. Under a subjective scheme, supervisors are tasked with allocating

bonuses among field workers. Supervisors have the same information on e as the principal

but are assumed to have access to some information on q.4 Subject to a feasibility constraint

(i.e. conditioning on what is observable), the supervisor assigns, or not, a bonus b to each

worker. The mapping from effort to bonus that results from the supervisor’s bonus allocation

behavior determines pi(e, q, s) for each individual i. This and the supervisor’s scheduling

effort s in turn leads to worker effort choices (ê, q̂) that maximize their utility.

A supervisor j’s preferences are defined over their own effort, a private preference component,

and the net benefit from the perspective of the principal. Specifically, let βj ∈ (0, 1) be the

weight that supervisor j puts on their private preferences when allocating bonuses, so that

1 − βj captures the supervisor alignment with the principal’s objective (1). We can think

of βj as either a measure of intrinsic motivation or a measure of career concerns for the

supervisors. A reduction in β can be the result of a heightened top-down monitoring of the

supervisors.

The private component of j’s preference is Vj(p) ≡
∑

i ωjiu(pi(ei, qi)B), where ωji is the

weight that supervisor j assigns to worker i, and u(0) = 0, u′ > 0 and u′′ < 0. This

formulation allows us to capture a wide range of potential supervisors’ biases (Gibbs et al.,

2004; Prendergast, 2007; Neal, 2011), such as favoritism (ωji > 0 for some select individuals)

or centrality bias (where ωji = ωj > 0 for all i ).

4Alternatively we could assume that that information comes at some cost.
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Supervisor j chooses a scheduling effort sj and an bonus allocation to maximize:

βjVj(p) + (1− βj)

(∑
i

(f(ei, qi, sj)− c(ei, qi)− κpi(ei, qi)Bi))

)
− k(sj), (3)

knowing that (ei, qi) maximizes (2).

Low βj supervisors (more mission-aligned) are more likely to exert complementary effort s

and allocate bonuses to maximize social surplus. Subjective schemes thus create opportuni-

ties and risks depending on the extent of supervisor bias.

In addition, supervisors does not internalize the cost of bonuses, and therefore has an incen-

tive to be overly generous when distributing them (the leniency bias).

Testable Implications.

This simple framework highlights the tradeoff between subjective and objective incentive

schemes: subjective schemes allow supervisors to condition bonuses on information about q,

but also introduce the risk of supervisory bias.

From this framework, we derive several hypotheses:

• Hypothesis I: All incentive schemes will increase measurable outreach effort e.

• Hypothesis II: Outreach e will improve more under objective than under subjective

or no incentive schemes.

• Hypothesis III:Harder-to-measure effort q will improve more under subjective schemes.

• Hypothesis IV: Supervisor scheduling effort s will increase under subjective schemes

when supervisor alignment improves.

• Hypothesis V: Outreach e and quality q will both increase under subjective schemes

when supervisor alignment improves.
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• Hypothesis VI: Bonuses will less biased under subjective schemes when supervisor

alignment improves.

We also investigate: (i) whether e and q are complements or substitutes; (ii) whether sub-

jective and objective metrics act as complements or substitutes (Gibbs et al. 2004); and (iii)

whether incentives operate on the extensive vs. intensive margins of outreach.

4 Design and Randomization

Building on this framework, we designed an experimental intervention to compare objective

and subjective incentive schemes and to examine how the alignment of supervisor incentives

shapes their effectiveness. In collaboration with the Punjab Agriculture Extension Depart-

ment, we implemented three distinct incentive schemes targeting frontline extension agents

(AOs/FAs) and their immediate supervisors (ADs). The program combined a performance-

based bonus for staff with varying levels of supervisory discretion (see Figure 3 below).

Figure 3 about here

In the incentive arms, extension staff could quality for a monthly bonus that had four levels:

a high bonus, a low bonus, a base payment or no bonus. The department predetermined the

bonus amount at each level, with the base payment set at 7% of the monthly salary. This

amount was bench-marked against historical average monthly TA claims made by field staff.5

The low and high bonuses were set at an additional 7% and 15% of salary, respectively, and

were to be paid for good performance (see Table C.1 in Appendix C for incentive amounts

for each bonus category). A unique feature of the program was that it was designed to be

budget neutral, with all bonus payments made through the preexisting annual TADA budget

allocation. This was also intended to ensure that the existing recurrent budget allocation to

the department was used more effectively to improve service delivery.

5It was initially bench-marked against FY15-16 but in FY18-19 the amounts were revised upwards.
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4.1 Treatment and Control Arms

Control Arm: Control Arm: In tehsils assigned to the Control arm, no bonus payments

were made. Staff continued to obtain travel and daily allowances as per the existing claim

system. The ADs in this arm had access to the AgriSmart dashboard to upload farmer

training programs and approve leaves, but could not access staff performance summaries,

unlike the treatment arms.

Objective Arm: In tehsils assigned to the Objective arm, the bonus was based solely

on performance information available in AgriSmart. To qualify for a base payment, staff

had to meet monthly attendance thresholds for days and hours worked. To qualify for a

low or high bonus, staff had to meet additional thresholds related to village and farmer

visits, distance traveled, time spent on extension activities, and the proportion of completed

farmer training programs. The thresholds for meeting base, low and high bonus for AOs

and FAs were set by the Extension Department leadership (see details regarding thresholds

in Tables C.2 and C.3 in Appendix C). The performance indicators for both AOs and FAs

were similar but differed in scale due to their respective geographical scope. A third-party

audit system, including callbacks to farmers, was used to verify the veracity of AgriSmart

data and discourage misreporting.

ADs (supervisors) in this arm could view the performance metrics and bonus categories of

each worker in their tehsil but had no discretion over bonus assignments.

Subjective Arm: In tehsils assigned to the Subjective arm, the AD had access to the

AgriSmart portal, so could view AgriSmart based performance indicators of staff in his

tehsil. He was also required to use the staff payment assignment page on the AgriSmart

dashboard for the monthly bonus assignment (see Figure C.4 in Appendix C for a snapshot

of the bonus assignment page). However, he had complete discretion in assigning bonus

payments.

The potential advantage of the Subjective arm comes from the AD’s ability to include dimen-
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sions of staff performance not easily captured by AgriSmart. On the other hand, subjectivity

could reduce transparency and leave room for bias.

Subjective Plus Arm: In tehsils assigned to the Subjective Plus arm, the bonus assignment

process mirrored the Subjective arm. The main difference was that a monthly report on the

performance of the ADs’ tehsil was provided to the AD’s immediate supervisor, the Divisional

Director, as well as to provincial management, including in particular, the Director General

of Extension and Secretary Agriculture (see Figure C.5 in Appendix C for a snapshot of the

report).

This report included AgriSmart based summary statistics on staff performance and data

quality indicators from the AgriSmart farmer audit. Importantly, the report also included

indicators of AD effort, specifically the ADs’ compliance with AgriSmart Standard Operating

Procedures (SOPs) such as the scheduling of FTPs, a key complementary input for frontline

service delivery, and the timely approval of staff leave applications. The report was intended

to trigger the career incentives of ADs by making the performance of their tehsil, and their

own effort, visible to the top management of the department.

4.2 Randomization and Balance Checks

The experiment was implemented across Punjab province, including 36 districts, 131 tehsils,

and 2,595 frontline extension workers. Within each district, tehsils were randomly assigned

to one of the treatment arms, or held as control. 6

Table A.2 provides balance checks across a range of FA/AO and tehsil characteristics. Only

three tests fail the equality of means test - a failure rate of less than 5%, which is well within

the acceptable range. All the joint F tests, whether between treatment arms and the control

group or between treatment arms have a p-value greater than 0.12. During the course of the

intervention (a 30-month period), 396 workers (about 15%) left the program due to transfers

6A district is the third administrative level within Punjab, and tehsil is the fourth. A district typically has
four tehsils.
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or retirement. Due to this attrition our endline sample has 2199 frontline workers. In a few

of these cases, staff were transferred across treatment tehsils, but this was a rare occurrence

since frontline field staff are typically not moved across tehsils. We are able to track such

shifts but we report ITT estimates throughout so this has no impact on the results. Table

A.3 shows that the characteristics of retained staff are also balanced. Table A.4 shows that

attrition was not related to treatment.

Also, during this period, four tehsils were merged with another pre-existing tehsil. 7 This

reduced the total number of tehsils in the intervention to 127. However, in all four cases,

the receiving tehsil had the same treatment as the tehsil being merged into it.

4.3 Timeline

The department officially launched the AgriSmart portal in March 2018. In April 2018, the

incentive program was rolled out. During this month, extensive training of field staff as well

as ADs was conducted. All training was conducted in tehsils and was treatment-wise.8

The AgriSmart dashboard, which enabled ADs to shift to online review and approval of

leave requests, online scheduling of FTPs and online bonus assignments (in the Subjective

and Subjective Plus arms), was fully launched in August 2018. Figure 4 presents a detailed

program timeline, highlighting key activities.

7This was not a change in the administrative structure of the Province but a departmental decision related
to span of control.

8Training sessions were conducted sequentially, by treatment arm, across all districts. They included: (1)
an overview and technical training on using the AgriSmart application for daily activity logging; and (2)
a review of the performance-based incentive program. ADs received additional training based on their
assigned treatment, focusing on the use of the dashboard for managerial tasks such as leave approvals,
scheduling FTPs, and bonus assignments in the Subjective and Subjective Plus arms.
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5 Measurement and Data Sources

In this sub-section, we describe our data sources and main outcomes that we use for mea-

surement.

5.1 Data Sources

Our analysis relies on administrative and survey data from the following sources:

AgriSmart Field Staff Data. Our primary data on AO/FA extension outreach effort

comes from the daily activity records submitted by all field staff through the AgriSmart

smartphone application. Using this data, we construct a staff-month panel covering a 30-

month period from April 2018 to January 2021, based on intention-to-treat (ITT) assignment

of field staff to tehsils including staff who submitted data to the Agrismart system in each

month. We exclude the peak COVID-19 period (April–July 2020) when extension activities

were suspended.

AgriSmart Dashboard Data. Data on supervisor (AD) effort is drawn from the record of

AD activities on the AgriSmart dashboard. We construct an AD-month panel covering 26

months, from August 2018 (dashboard launch) to January 2021, excluding April–July 2020

due to COVID-19 disruptions

AgriSmart Farmer Audit Data.To deter misreporting in the AgriSmart application and

verify data accuracy, we conducted a monthly phone audit with farmers. These were farmers

whose numbers were reported in the AgriSmart application by extension workers over the

past month, either because they participated in a group training activity or had a one-on-

one meeting with the relevant extension worker. For each extension worker, one such farmer

was randomly selected each month over an 18-month period from March 2019 to December

2020.9

9This excludes the four months from April–July 2020 when extension activities were suspended. The panel
comprises 30,542 observations, fewer than the expected 39,582. This is due to: 1) some staff not reporting

18



Punjab-Wide Farmer Registration Database. Measures of farmer access to extension

services and agricultural outcomes come from a farmer phone survey. Importantly, this

survey targeted farmers who were not self-reported by extension staff on the AgriSmart

application, ensuring unbiased farmer outcome data.

In 2019, the Punjab Agriculture Department assembled a database of farmers across Punjab

for the rollout of several departmental initiatives. 1.8 million farmers had been registered in

this database by 2020.10 We use this database to sample one farmer from the catchment area

of each extension worker for a phone survey. Nine rounds of phone surveys were conducted

between January 2020 and January 2021.11

6 Main Results

6.1 Empirical Strategy

In this section, we present the empirical strategy used to for estimating treatment effects.

We look at effects on three main categories of outcomes: extension outreach effort, farmer

outcomes (including access to extension and agricultural outcomes), and supervisor effort.

Sections 5 details the data sources used and the construction of the main outcome variables.

To estimate the impact of treatments on staff extension outreach, we use the following

ANCOVA specification:

yitdm = α + γy
itd

+
∑
j

βjT
j + νd + µmy + ϵitdm (4)

where yitdm is an AgriSmart-based extension outreach indicator (e.g., days worked, hours

worked, village visits, farmer visits, FTPs conducted) for extension worker i in tehsil t,

on the Agrismart system in certain months due to leave or other work assignment by the department; or
2) staff not reporting farmer numbers against their activities in certain months.

10In Online Appendix A, we show that the characteristics of farmers in this database align closely with those
of Punjab farmers in the 2010 Agriculture Census.
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district d, and month m. y
itd

is the corresponding baseline measure of yitdm, included for

ANCOVA adjustment. T j is a treatment indicator equal to 1 if tehsil t is assigned to treat-

ment j, and 0 otherwise. νd and µmy denote district fixed effects and year-month dummies,

respectively. Standard errors are clustered at the tehsil level, the unit of randomization (?,

?). The coefficient of interest, βj, captures the treatment effect for each treatment arm.

To estimate treatment effects on farmer outcomes, we use the following specification:

yfarmer
itdm = α +

∑
j

βjT
j + νd + µmy + ϵitdm (5)

where yfarmer
itdm is a farmer-reported outcome (e.g., farmer access to extension, knowledge

score, wheat yield) for farmer i in tehsil t, district d, and month m. T j, νd, and µmy are

defined as above, with standard errors clustered at the tehsil level.12The treatment effect is

given by βj for each arm.

Finally, to assess the impact on supervisor effort, we estimate:

yAD
tdm = α +

∑
j

βjT
j + νd + µmy + ϵtdm (6)

where yAD
tdm is an indicator of AD effort (e.g., proportion of staff with scheduled FTPs,

proportion of leave requests approved) in tehsil t, district d, and month m. T j, νd, and µmy

are defined as before, and standard errors are clustered at the tehsil level. The treatment

effect is given by βj for each arm.

We also compute FDR adjusted q-values following Anderson (2008) for each set of results.

12Although we lack baseline data for these outcomes, we test for balance on fixed farmer characteristics and
find no significant differences across treatment arms. See Table A.10 in the supplementary appendix for
details.
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6.2 Treatment Effects on Extension Effort

Extension outreach. We begin by examining the impact of treatment on AO and FA

extension outreach effort, as captured by AgriSmart indicators. These indicators reflect di-

mensions of effort directly incentivized under the Objective arm; thus, we expect to observe

positive effects in this arm. As discussed in Section 3, supervisors in the Subjective and Sub-

jective Plus arms were also free to observe staff performance through the lens of AgriSmart

indicators if they chose to do so.

The impact of treatment on outreach measures is presented in Table 1. In all three treatment

arms, there is a positive and significant effect on attendance (number of days and hours

worked) and outreach (village and farmer visits).

Attendance measures (columns 1 and 2) show that, relative to the control group, AOs/FAs

in the Objective arm, on average, work nearly one additional day and approximately 54

minutes longer per day each month. In the Subjective arm, staff work slightly more than

half a day more and about 30 minutes longer per day, while in the Subjective Plus arm, they

work about three-quarters of a day more and roughly one hour longer per day.

For other outreach indicators, such as village visits and individual farmer visits (columns 3

and 4), the Objective arm significantly outperforms both the Subjective and Subjective Plus

arms (P-value difference<0.01). Compared to the control group, AOs/FAs in the Objective

arm make 10 additional village visits and 19 more farmer visits per month, 13 of which are

to small farmers. Meanwhile, AOs/FAs in the Subjective arm make 3 more village visits,

and 6 additional farmer visits, while while those in the Subjective Plus arm make 4 more

village visits and 8 additional farmer visits per month.

Column 6 indicates that AOs/FAs in the Subjective Plus arm complete nearly 2 additional

Farmer Training Programs (FTPs) per month relative to the control group. The effects on

FTPs are insignificant in both the Objective and Subjective arms.

We report FDR adjusted q-values following Anderson (2008) in parenthesis; these are closely
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aligned with the unadjusted p-values for all the results presented above.

Table 1 about here

The stronger effects observed in the Objective arm are expected, given that incentives were

explicitly tied to AgriSmart outreach measures. At the same time, the positive effects in

the Subjective and Subjective Plus arms suggest that, even though bonuses in these arms

were not directly linked to AgriSmart data, the visibility of these measures to ADs may have

motivated staff to improve their performance.

Finally, note that scheduling FTPs is an AD-level responsibility, whereas conducting sched-

uled FTPs is the responsibility of field staff. We further explore the role of supervisory inputs

in frontline extension service delivery, particularly regarding FTPs, in Section 6.4.

Quality of extension outreach and effort margin. As outlined in our conceptual frame-

work (Section 3), higher outreach effort in the Objective arm—which directly incentivizes

the number of farmer and village visits—may come at the cost of lower visit quality, as

quality itself is not incentivized. Furthermore, since bonuses in the Objective arm are based

on achieving a minimum number of visits rather than expanding outreach to new farmers,

we might expect greater effort on the intensive margin rather than the extensive margin. In

contrast, incentives in the Subjective and Subjective Plus arms rely on supervisor evaluation,

potentially reducing these trade-offs.

Columns (1)–(2) in Table 2 present treatment effects on extension quality, proxied by the

length of meetings. While the number of meetings was incentivized in the Objective arm,

meeting length was not, making it a suitable measure of interaction quality. We find that

higher outreach effort does not come at the expense of lower quality. Column (1) shows

positive coefficients for meeting length across all treatment arms. Staff in the Subjective

Plus arm spend approximately 8 more minutes in meetings compared to the control group,

although this effect is not statistically significant after adjusting for multiple comparisons

(see adjusted q-value in parenthesis). Column (2) shows that, relative to the control group

(where staff spend about 62 minutes on group activities), staff in the Objective, Subjective,
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and Subjective Plus arms spend 13, 12, and 14 additional minutes, respectively—representing

a 20–23% increase in meeting length.

Columns (3)–(6) report treatment effects on effort along the extensive margin. Column (3)

shows that staff in the Objective and Subjective Plus arms visit more than 2 additional

unique villages per month compared to the control group, while the effect in the Subjective

arm is not significant. Column (4) indicates that in the Subjective Plus arm, one of these

additional village visits involves conducting group activities such as FTPs. In contrast,

additional village visits in the Objective arm are primarily for individual farmer visits, rather

than for group activities.

In terms of farmers reached, Column (5) shows that all treatment arms engage with more

farmers than the control group. The significant effect in the Subjective arm suggests that

staff in this group may have increased outreach to new farmers within the same villages

(intensive margin), rather than expanding to new villages (extensive margin). Column (6)

shows that only the Subjective and Subjective Plus arms significantly increase the number

of farmers reached through group activities, suggesting that staff in the Objective arm rely

mainly on individual visits to expand their outreach.

Finally, Columns (7)–(8) show that the Objective arm induces more effort on the intensive

margin relative to both the control group and other treatment arms. Over the course of the

program, AOs/FAs in the Objective arm visited the same farmer at least 3 more times than

those in the control group, while staff in the Subjective and Subjective Plus arms conducted

only one additional repeat visit (Column 7). Moreover, these repeat visits in the Objective

arm are not driven by group activities (Column 8), consistent with the earlier findings in

Column (6).

Overall, these results highlight two key points. First, increased outreach across all treatment

arms does not reduce quality, as measured by meeting length; in fact, group activity durations

improve. Second, while both the Objective and Subjective Plus arms increase effort on

the extensive margin (i.e., unique villages visited and farmers reached), the Objective arm

achieves this primarily through individual visits, whereas the Subjective Plus arm relies

23



on both individual and group visits. Additionally, staff in the Objective arm demonstrate

greater effort on the intensive margin compared to other treatment and control groups.

Table 2 about here

Staff reporting behavior. An important question is whether the outreach effects observed

in Table 1 are driven by staff reporting behavior. Reporting could affect results in three ways.

First, treatment effects could be biased if the share of non-reporting staff is imbalanced

across treatment arms. Second, staff in treatment arms may report more diligently due

to incentives being either directly tied to AgriSmart data or subject to supervisor review

for bonus decisions. Third, staff in the Objective arm may over-report activities to meet

incentive thresholds.

We address each concern in turn.

Table A.7 shows that activity reporting on AgriSmart is not related to treatment assignment.

The monthly reporting rate is also quite high across all arms. On average, only 11% of staff in

the control group did not report their activities on AgriSmart over the 30-month intervention

period. This is a high compliance rate for a cadre newly introduced to smartphone-based

reporting.

Second, we assess whether the observed treatment effects in Table 1 reflect genuine effort

or simply more frequent reporting by treatment staff. Using endline survey data, where

FAs and AOs reported how often they entered data into AgriSmart, we find that while

treatment staff report slightly higher frequencies of reporting (Table A.8), most coefficients

are statistically insignificant. Moreover, even where significant, the effects are small and

insufficient to account for the treatment effects observed.13

Third, we investigate whether staff in the Objective arm attempted to game the system

by inflating reported activities near incentive thresholds. We examine the distribution of

13For instance, Column 5 in Table A.8 shows that Subjective Plus staff report 4.3% more FTPs each month.
Even if we assume this fully reflects reporting bias, it would account for only 0.28 FTPs of the total 6.7
FTPs reported in Table 1 in the Subjective Plus arm, leaving nearly 1.53 additional FTPs in the Subjective
Plus arm.
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each incentivized indicator to detect any bunching around the low and high bonus cutoffs.

Figure 7 shows no evidence of bunching for most indicators, including days worked, hours

worked, village visits, farmer visits, distance traveled, and FTPs conducted. However, we do

observe bunching in the ‘number of farmers per FTP’—the only fully self-reported indicator

in the Objective arm bonus criteria. Other indicators rely on automated time tracking or

geo-tagging, which are more difficult to falsify. As this pattern appears in only one measure,

we conclude there is no substantial evidence of successful systematic gaming in the Objective

arm.

6.3 Treatment Effects on Farmer Outcomes

In this section, we examine whether the improved extension outreach observed in Section 6.2

translates into greater farmer access to extension services, as well as downstream outcomes

such as farmer knowledge and agricultural yields.

Table 3 presents these results. Column 1 shows that, compared to the control group, the

Subjective and Subjective Plus arms increase farmer access to extension services by ap-

proximately 0.06 standard deviations. The coefficient for the Objective arm is positive but

statistically insignificant.

To understand which components of the access index drive these effects, Table A.9 disaggre-

gates treatment impacts across individual indicators. Relative to the control group, farmers

in the Subjective and Subjective Plus arms are 3.5 and 3.7 percentage points more likely,

respectively, to be informed about extension activities, and 2.3 and 1.5 percentage points

more likely to receive one-on-one visits from their AOs/FAs (Columns 2 and 5 in Panel A).

In the Subjective Plus arm, there is also indicative evidence that farmers are 2.2 percentage

points more likely to report group meetings being held in their villages. The coefficient for

farmer attendance at these group meetings is also positive in the Subjective Plus arm (while

negative in the other arms), though it remains statistically insignificant.
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Ultimately, the goal of extension services is to improve long-term agricultural outcomes such

as farm practices and yields. While the treatment arms in this program incentivized staff

effort rather than direct agricultural outcomes, theoretically, higher staff effort should trans-

late into improvements in these downstream outcomes. However, several practical constraints

limit this relationship. First, improvements in farmer outcomes requires access to relevant

and up to date information in addition to field staff outreach. The department had initiated

a program to improve the quality of advisory materials, but this did not take off in the end,

at least within the timeline of this intervention. Second, changes in agricultural practices

and yields often takes several seasons to materialize. Despite these challenges, Columns (2)

and (3) of Table 3 explore treatment effects on farmer knowledge and wheat yields. Column

2 shows that treatment effects on farmer knowledge are statistically insignificant and close

to zero. While the coefficients for wheat yield are positive in the Subjective and Subjective

Plus arms, they are also insignificant. These findings are unsurprising, given that the in-

tervention primarily incentivized outreach effort. The expected updating of staff skills and

advisory content did not materialize.

Interestingly, while Table 1 showed that the strongest treatment effects on extension out-

reach effort were observed in the Objective arm, improvements in farmer-reported access to

extension are only evident in the Subjective arms. One possible explanation, supported by

our findings on extensive and intensive margins of effort in Table 2, is that the Subjective

arms engaged more farmers through group activities such as FTPs. In the Subjective Plus

arm, this effect was particularly pronounced, with more FTPs conducted in unique villages

compared to both the control group and other treatment arms. By contrast, the Objective

arm relied more heavily on individual farmer visits and showed evidence of repeated visits

to the same farmers more frequently than other arms.

In the next section, we investigate why staff in the Subjective Plus arm may have been able

to conduct more FTPs in a greater number of unique villages.

Table 3 about here
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6.4 Treatment Effects on Supervisor Effort

Our conceptual framework in Section 3 highlights the important role that supervisors can

play through the provision of complementary inputs. In this context, ADs’ complementary

inputs to frontline service delivery include key managerial tasks such as planning and schedul-

ing FTPs, assigning FTPs to frontline staff, and a slew of administrative and supervisory

tasks, including the timely approval of staff leave requests.

Supervisor incentives are activated differently across treatment arms. Although supervisors

are not directly incentivized in the Objective and Subjective arms, they may still respond

to increased staff effort or face staff pressure to complete some managerial duties, as in the

objective arm on the issue of staff leave request approvals, which must be entered in a timely

way for the FA/AO to qualify for the monthly bonus. In contrast, in the Subjective Plus

arm, the monthly reports on tehsil performance, which include metrics of the ADs own effort,

could have triggered greater effort from ADs in a bid to better align their actions with the

objectives of the principal.

In this section, we examine the impact of the three treatment arms on supervisor effort. We

look specifically at two aspects of supervisor effort: (1) the proportion of AOs/FAs assigned

an FTP each month; and (2) the proportion of leave requests submitted by AOs/FAs that

are addressed in a timely way (i.e., approved or rejected).

Table 4 presents these results. Column (3) shows that ADs in the Subjective Plus arm assign

6.7 percentage points more FTPs to staff (AO and FAs combined) relative to the control

group (about a 16% increase over the control group), and these effects are significantly higher

than those in the Objective and Subjective arms at the 10% level. However, most of this

increase is concentrated in a higher assignment of FTPs to FAs. Column (1) indicates that

7.4 percentage points more FTPs were assigned to FAs in the Subjective Plus arm compared

to the control group (about an 18% increase over the control group where about 40% of

FAs are assigned FTPs) while column (2) shows a positive but insignificant effect for FTPs

assigned to AOs in the Subjective Plus arm. In both cases, the effects for the Objective and
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Subjective arms are insignificant.

Finally, Column (4) shows a significant increase in leave approvals in the Objective arm,

which supports the interpretation that staff may have exerted pressure on ADs to approve

leaves, which impacted their qualification for a bonus, while the scheduling of more FTPs

did not.

Table 4 about here

These results help explain the higher FTP completion rate by staff in the Subjective Plus

arm observed in Table 1. Moreover, they indicate that because ADs were monitored through

tehsil reports in the Subjective Plus arm, they not only assigned more FTPs to staff but

also did so across more unique villages which helps explain our results on the extensive

margin in Table 2. Overall, this highlights the importance of complementary inputs that

supervisors provide to frontline service delivery and suggests the potential benefits of directly

incentivizing supervisors.

7 Mechanisms

Our conceptual framework in Section 3 argued that when supervisors’ incentives are better

aligned with the objectives of the principal (for example, through top-down monitoring), they

will exert more effort on complementary inputs and make more efficient bonus assignments.

In the previous section, we showed that top-down monitoring under the Subjective Plus

arm led supervisors to exert greater effort on their complementary inputs by assigning more

FTPs to staff. However, several key mechanisms remain to be explored. First, did the tehsil

reports succeed in aligning AD incentives with the principal’s objectives as intended? Second,

did supervisors acquire additional information to make more informed bonus assignments?

Finally, did they use this information when making assignment decisions? In this section,

we present evidence on each of these questions.
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Legitimacy of the tehsil reports. The design of the Subjective Plus arm aimed to

introduce top-down monitoring to align supervisors’ incentives. Here, we assess whether

ADs perceived the tehsil reports as legitimate and motivating.

Descriptive evidence from the endline AD survey offers support. Approximately 89% of ADs

in the Subjective Plus arm reported that the tehsil reports were either very important (77%)

or somewhat important (11%) to their senior leadership. Moreover, about 50% of ADs indi-

cated that their seniors had taken action based on the reports—either by contacting them

in person, over the phone, or via written communication regarding specific performance in-

dicators. When asked “how do you think good performance against the indicators in the

tehsil report can benefit you?”, ADs most frequently cited either opportunities for promo-

tion (21%) or personal motivation and satisfaction (79%). Taken together, this evidence

suggests that the tehsil reports were perceived as legitimate within the department and were

successful, at least partially, in aligning AD incentives with the principal’s objectives.

Acquisition of information by supervisors. If supervisor incentives were better aligned

with the principal’s objectives, we might expect supervisors in the Subjective arms to acquire

additional information about staff performance through more intensive efforts—for instance,

by conducting more field monitoring visits or using the AgriSmart dashboard more regularly.

Table 5 presents the impact of our treatments on ADs’ field visits (Column 1) and dashboard

usage (Columns 2–3). We find no evidence that ADs in the Subjective Plus arm conducted

more field visits relative to other arms (Column 1). However, as Column (3) shows, ADs

in the Subjective Plus arm were more likely than ADs in the Subjective arm, to view staff

performance summaries on the dashboard.

Thus, while the introduction of tehsil reports did not lead to more field monitoring visits,

it appears to have encouraged greater use of AgriSmart dashboard data for monitoring staff

performance.

Table 5 about here
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Supervisor bonus assignment. In our final analysis, we examine how bonuses were as-

signed across treatment arms, with a specific focus on the staff characteristics that predicted

bonus assignments in the Subjective arms. Supervisors in the Subjective and Subjective Plus

arms could base their decisions on observable outreach metrics available through AgriSmart,

or on less easily measurable factors such as staff ability and service quality, which may only

be privately observed. However, while the Subjective arm opens the possibility of supervi-

sory bias in bonus assignment, the top-down monitoring in the Subjective Plus arm could

mitigate such biases. We test these theoretical predictions below.

We begin by examining overall bonus assignment patterns across arms. Figure 8 shows that

average monthly bonus amounts were higher in the Subjective and Subjective Plus arms

(PKR 4,845 and 4,994, respectively) compared to the Objective arm (PKR 2,642). This is

consistent with the predictions from our conceptual framework in Section 3, which suggests

that subjective schemes may induce centrality bias (similar bonuses for all) or leniency bias

(generally higher bonuses) (Gibbs et al., 2004).14

Figure 8 about here

We then investigate which staff characteristics predict bonus allocation. We group these char-

acteristics into four categories: (1) AgriSmart performance metrics (e.g., work attendance,

outreach visits, FTPs completed), (2) worker ability (e.g., education, experience, knowledge

scores), (3) worker connections with the AD (e.g., shared zaat/caste), and (4) worker person-

ality (measured by BFI and PSM indices). The first group is observable through AgriSmart,

while the latter three are likely known only to supervisors. For comparability, all predictors

are standardized as z-scores. We estimate the following specification:

yitdm = α +
∑
j

βjC
j + νt + µmy + ϵitdm,

14We rule out the possibility that these differences reflect differential payment rates across arms. According
to our endline survey of field staff, Figure B.9a shows that workers in all arms reported receiving bonuses
in 3–4 out of 6 months from January to June 2020. Table A.11 confirms that the number of bonuses paid
was similar across arms, with only a marginally significant difference (p = 0.08) between the Objective
and Subjective arms. Beliefs about whether unpaid bonuses would eventually be paid also did not differ
significantly across treatments.
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where yitdm is the bonus amount assigned to worker i in tehsil t, district d, and month m;

Cj represents staff characteristics; and νt and µmy are tehsil fixed effects and month-year

dummies. Standard errors are clustered at the tehsil level.15

Table 6 presents the results. Panel A reports estimates for the full sample, and Panel B

focuses on staff assigned FTPs.

Table 6 about here

In line with expectations, bonus assignment in the Objective arm (Column 1, Panel A) is

primarily driven by AgriSmart performance metrics, especially days worked, hours worked,

and farmer visits. Columns (4) and (5) confirm that these metrics are significantly more

predictive in the Objective arm than in the Subjective or Subjective Plus arms.

In contrast, Columns (2) and (3) show that while AgriSmart metrics like attendance and

outreach remain relevant in the Subjective and Subjective Plus arms, other factors also

influence bonus decisions. In the Subjective arm (Column 2), bonuses are more strongly

linked to years of schooling, experience, and—importantly—whether the worker shares the

same zaat as the AD, suggesting favoritism or social bias. In the Subjective Plus arm

(Column 3), supervisors place greater weight on AgriSmart performance, staff knowledge,

and personality traits (Columns 3 & 6), while relying significantly less on shared zaat. This

suggests that top-down monitoring helps reduce favoritism and refocuses bonus allocation

on performance-related criteria.

Panel B shows similar patterns among staff assigned FTPs, with an additional finding that

Subjective Plus supervisors place significantly more weight on FTP completion compared to

the other arms.

Taken together, these findings suggest two actionable lessons for incentive design. First,

granting supervisors unmonitored discretion risks rewarding social ties over effort or per-

15We focus on FAs, who make up about 90% of the workforce and for whom we have complete covariate data.
While AgriSmart indicators vary monthly, ability and personality measures are time-invariant. Including
both types of measures improves precision and allows us to control for AD fixed effects.
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formance. Second, even light-touch monitoring shifts bonus allocation toward objectively

desirable traits—such as outreach, knowledge, and actual fieldwork—while reducing the in-

fluence of social bias.

8 Conclusion

This paper evaluates the impact of a large-scale randomized controlled trial in the Agricul-

tural Extension Department in Punjab, Pakistan that aims to measure the impact of three

different pay-for-performance schemes for frontline extension agents on extension service de-

livery. These include an Objective scheme in which incentives are based on performance

metrics via a digital platform, a Subjective scheme in which incentives are based on su-

pervisors’ subjective evaluation, and a Subjective Plus scheme which is a hybrid approach

combining a supervisor’s subjective evaluation with top-down monitoring of the supervisor’s

inputs into frontline extension.

Our results highlight that monitoring supervisors can enhance the impact of performance in-

centives for frontline staff if supervisors make important complementary inputs into frontline

service delivery, and hold private information about staff quality. Our results show positive

treatment effects in the Subjective Plus arm on extension outreach with evidence of outreach

to more unique farmers and villages, extension quality, and farmer access to extension.

Our analysis shows that these effects are primarily driven by supervisors provision of their

complementary inputs into frontline service delivery. In particular, ADs in Subjective Plus

schedule more Farmer Training Programmes (FTPs) which translates into staff visiting more

unique villages and expanding outreach to more unique farmers for conducting these train-

ings. We also show that ADs in Subjective Plus are less likely to show favoritism and more

likely to use their private information on staff quality as well as their performance on outreach

measures (such as FTPs completed) compared to the Subjective arm ADs.

Note that the monitoring of ADs in Subjective Plus was fairly light-touch with no monthly or
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quarterly high-stakes meetings based on the tehsil reports. This implies that our estimates

of such an intervention are, at best, conservative and could be strengthened through a

monitoring system where stronger feedback mechanisms are established with the supervisor’s

supervisors.

A final consideration is the cost and trade-offs involved in the various incentive schemes. The

department’s main objective in introducing the incentive schemes was to make the use of its

large TADA budget more efficient and performance-driven. A related objective was to ensure

that at least 70% of the total budget was disbursed to frontline extension staff. Prior to the

incentive programme in FY 17-18, only 47% of the budget was distributed among frontline

staff. Our hypothetical calculations of total expected budget requirement based on actual

bonus assignments in each incentive scheme are presented in Table 8. While the Subjective

and Subjective Plus arms cost almost twice as much as the Objective arm, the total expected

requirement under these schemes remains within the total TADA budget ceiling of PKR 350

million. Moreover, the Subjective Plus scheme which shows the most promising results is

closer to the departmental objective of disbursing at least 70% of budget to frontline staff

in comparison to the Objective and Subjective scheme.

We conclude by noting considerations for policy. Our results have direct policy implications

for the Extension department. They indicate important trade-offs to consider in the design of

their incentive schemes – the Objective arm improves extension outreach with no unintended

consequences for extension quality or staff motivation. It has the smallest budget requirement

in comparison to the other schemes. On the other hand, the Subjective Plus arm improves

both extension outreach and farmer access to extension, but has almost twice the budget

requirement. The department’s choice of a potential scheme will depend on its valuation of

these costs and benefits. More broadly, our results are relevant for policymakers across other

frontline service delivery departments in Pakistan, and other low-middle-income country

contexts where services are delivered through multi-layered organisations.
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Figures and Tables

 
Figure 1: Hierarchical Structure
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(a) AGRISMART DATA POINTS (b) HOMEPAGE

Figure 2: AGRISMART SYSTEM

Figure 3: Agrismart Incentive Programme
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March 2015-March 2018 • Agrismart design phase

March 2018 • Launch of Agrismart

smartphone application

April 2018 • Launch of Incentive

programme

August 2018 • Launch of Agrismart

dashboard

April 2019 • Start of Subplus tehsil

reports

April 2020-July 2020 • Pause due to Covid-19

January 2021 • Wrap-up of Incentive

programme

Figure 4: Programme timeline
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Figure 5: Tehsil report
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Table 1: Impact on Extension Outreach

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

Days
Worked

Hours
Worked

Village
Visits

Farmer
Visits

Small
Farmer
Visits

No. FTPs
completed

Objective 1.070∗∗∗ 0.928∗∗∗ 10.071∗∗∗ 19.048∗∗∗ 13.337∗∗∗ 0.851

(0.275) (0.238) (1.866) (3.223) (2.273) (0.572)

[0.001] [0.001] [0.001] [0.001] [0.001] [0.148]

Subjective 0.639∗∗ 0.493∗∗ 3.398∗∗∗ 6.480∗∗ 3.359∗ 0.671

(0.269) (0.198) (1.100) (2.636) (1.704) (0.525)

[0.025] [0.021] [0.004] [0.021] [0.058] [0.204]

Subjective 0.741∗∗ 0.961∗∗∗ 4.067∗∗∗ 7.867∗∗∗ 3.258∗∗ 1.819∗∗∗

Plus (0.286) (0.218) (1.125) (2.359) (1.469) (0.555)

[0.018] [0.001] [0.001] [0.002] [0.034] [0.002]

Control Mean 21.046 9.282 20.014 22.485 11.450 4.884

P-value difference:

Obj = Sub 0.108 0.016∗∗ 0.001∗∗∗ 0.001∗∗∗ 0.000∗∗∗ 0.763

Obj = Subplus 0.261 0.874 0.004∗∗∗ 0.003∗∗∗ 0.000∗∗∗ 0.122

Sub = Subplus 0.730 0.010∗∗ 0.602 0.667 0.952 0.036∗∗

District FE Yes Yes Yes Yes Yes Yes

Year-month

dummies

Yes Yes Yes Yes Yes Yes

N 64,096 64,096 64,096 64,096 64,096 24,807

Notes: Standard errors are clustered at the tehsil level (unit of randomization) and reported in

parentheses. Columns 1–5 are estimated using ANCOVA with baseline controls; Column 6 is an

average treatment effect due to lack of baseline for FTPs. Outcomes are monthly averages from

April 2018–January 2021 (excluding April–July 2020). The sample includes ITT workers active in

AgriSmart. Fewer observations in Column 6 result from FTP scheduling coverage. FDR-adjusted

q-values are in square brackets. Significance levels: * 10%, ** 5%, *** 1%.
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Table 2: Impact on Extension Quality and Effort Margins

Extension Quality Extensive Margin Intensive Margin

(1) (2) (3) (4) (5) (6) (7) (8)
Activity

length (secs)
overall

(monthly)

Activity
length (secs)

group
(monthly)

Villages
visited
overall

(monthly)

Villages
visited
group

(monthly)

Farmers
reached
overall
(yearly)

Farmers
reached
group
(yearly)

Farmer
repeated
overall
(yearly)

Farmer
repeated
group
(yearly)

Objective 272.129 806.451∗∗ 2.277∗∗∗ -0.121 169.026∗∗∗ 8.379 3.095∗∗∗ 0.260

(299.615) (352.500) (0.652) (0.406) (46.407) (28.101) (0.672) (0.282)

[0.438] [0.048] [0.004] [0.800] [0.001] [0.800] [0.001] [0.438]

Subjective 336.652 690.546∗∗ 0.759 0.405 128.118∗∗∗ 61.595∗∗ 1.429∗∗ -0.013

(254.062) (289.860) (0.527) (0.416) (46.862) (29.310) (0.572) (0.200)

[0.266] [0.042] [0.228] [0.438] [0.024] [0.071] [0.036] [0.948]

Subjective 465.475∗ 837.967∗∗∗ 2.141∗∗∗ 1.028∗∗ 187.903∗∗∗ 104.217∗∗∗ 1.088∗ 0.097

Plus (270.990) (311.806) (0.551) (0.416) (44.150) (29.583) (0.601) (0.201)

[0.141] [0.024] [0.001] [0.036] [0.001] [0.004] [0.124] [0.719]

Control Mean 3142.619 3715.560 6.739 5.088 479.844 274.515 5.141 1.573

P-value difference:

Obj = Sub 0.806 0.710 0.040∗∗ 0.220 0.476 0.075∗ 0.015∗∗ 0.138

Obj = Subplus 0.491 0.928 0.847 0.003∗∗∗ 0.740 0.004∗∗∗ 0.007∗∗ 0.454

Sub = Subplus 0.591 0.624 0.016∗∗ 0.084∗ 0.267 0.158 0.622 0.433

District FE Yes Yes Yes Yes Yes Yes Yes Yes

Year-month

dummies

Yes Yes Yes Yes No No No No

N 56,805 20,222 56,805 20,222 2,171 2,089 2,171 2,089

Notes: Columns 1–2 use a staff-month panel from April 2018 to January 2021 (excluding April–July 2020). This panel includes ITT workers,

active AgriSmart users, and those reporting village names. Given FTPs were scheduled for only 40% of staff, Column 2 has a smaller sample.

Columns 3–8 are based on ITT employees who reported farmer phone numbers. Standard errors clustered at the tehsil level, in parentheses.

Significance: * 10%, ** 5%, *** 1%.
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Table 3: Impact on Farmer Outcomes

(1) (2) (3)

Access
Index

Knowledge
Score

Wheat
Yield

Objective 0.026 -0.007 -15.676

(0.017) (0.010) (27.956)

[0.291] [0.572] [0.576]

Subjective 0.066∗∗∗ -0.015 20.312

(0.023) (0.010) (28.974)

[0.036] [0.286] [0.572]

Subjective Plus 0.062∗∗∗ -0.007 29.208

(0.023) (0.010) (29.719)

[0.036] [0.572] [0.572]

Control Mean -0.069 0.332 1263.343

P-value difference:

Obj = Sub 0.065∗ 0.426 0.224

Obj = Subplus 0.160 0.986 0.134

Sub = Subplus 0.882 0.374 0.783

District FE Yes Yes Yes

Year-month dummies Yes Yes Yes

N 13,312 9,980 8,102

Notes: The sample is based on a farmer phone survey, conducted over 8 rounds from

January 2020 to January 2021 (one farmer randomly sampled per ITT employee per

round). Column (1): The access index is an equally weighted average of z-scores for ex-

tension access variables, including whether the farmer knows their AO/FA, is informed

about extension activities, and had individual or group-level contact. Column (2): The

knowledge score is based on responses to three questions of varying difficulty about a

major crop, with scores averaged across the questions. This column has fewer obser-

vations as knowledge questions were administered only to FAs. Column (3): Wheat

yield is measured in kgs/acre, based on the 2019–2020 rabi season; fewer observations

reflect that only farmers cultivating wheat were included. Standard errors clustered at

the tehsil level are reported in parentheses. Significance: * 10%, ** 5%, *** 1%.
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Table 4: Impact on Supervisor Effort

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

% FA Assigned
FTPs

% AO Assigned
FTPs

% Staff Assigned
FTPs

% Leaves
Approved

Objective 0.011 0.024 0.009 0.130∗∗∗

(0.032) (0.034) (0.030) (0.035)

[0.920] [0.816] [0.920] [0.001]

Subjective 0.028 -0.005 0.021 0.017

(0.028) (0.037) (0.026) (0.039)

[0.742] [0.924] [0.816] [0.920]

Subjective Plus 0.074∗∗ 0.033 0.067∗∗ -0.003

(0.028) (0.031) (0.026) (0.034)

[0.044] [0.742] [0.044] [0.924]

Control Mean 0.403 0.635 0.425 0.667

P-value difference:

Obj = Sub 0.563 0.428 0.683 0.002∗∗∗

Obj = Subplus 0.047∗∗ 0.788 0.054∗ 0.000∗∗∗

Sub = Subplus 0.119 0.297 0.091∗ 0.592

District FE Yes Yes Yes Yes

Year-month dum-

mies

Yes Yes Yes Yes

N 3,296 2,406 3,296 2,993

Notes: The sample is based on an AD-month panel from August 2018 to January 2021, covering 26 months (excluding

April–July 2020 due to COVID-19). In columns 2 and 4, 6 observations are missing due to lower compliance in

the final months. Column 4’s dependent variable (% Leaves Approved) only applies where staff submitted leave

requests; in some tehsils, no requests were submitted, reducing the sample. Some tehsils had vacant AO positions

in certain months, explaining the smaller sample in column 2. All tehsils had FAs throughout. Standard errors are

clustered at the tehsil level and reported in parentheses. Significance levels: * 10%, ** 5%, *** 1%.
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Table 5: Impact on Supervisor Field Visits and Use of Dashboard

(1) (2) (3)

No. of
AD Field visits

(monthly)

Use of dashboard:
general monitoring
(> twice/week)

Use of dashboard:
view staff performance

(> twice/week)

Objective -2.237 0.079 0.097

(1.355) (0.107) (0.110)

Subjective -0.589 0.038 -0.035

(1.432) (0.098) (0.099)

Subjective Plus -0.568 0.152 0.212∗

(1.220) (0.123) (0.125)

Control Mean 17.767

P-value difference:

Obj = Sub 0.236 0.735 0.298

Obj = Subplus 0.179 0.517 0.345

Sub = Subplus 0.987 0.329 0.047∗∗

District FE No No No

Division FE Yes Yes Yes

N 116 86 83

Notes: The sample is based on the AD endline survey. In column 1, we include all treatment groups. In column 2

and 3, we exclude the control group given ADs in the control group did not have access to staff-level performance

summaries. The estimations in columns 2 and 3 do not include a constant. Errors are clustered at the tehsil level

which is the unit of randomization. Estimates are significant at the *10%, **5%, and ***1% level.
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Table 6: Correlates of Bonus Assignment

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

Coefficients P-value Difference

Obj Sub Subplus Obj-Sub Obj-Subplus Sub-Subplus

Panel A: Full Sample

Agrismart Indicators Agrismart compliance 652.642∗∗∗ 288.499∗∗∗ 366.555∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.065∗

(attendance and hours) (18.274) (24.571) (29.220)

Agrismart visits 19.225∗∗∗ 7.430∗∗∗ 12.531∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗

(village and farmer) (0.391) (0.817) (0.887)

Ability Years of schooling 15.336 98.239∗∗∗ 17.945 0.017∗∗∗ 0.942 0.046∗∗

(19.799) (25.610) (27.010)

Years of experience -4.400 141.979∗∗∗ 140.024∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.944

(13.465) (18.024) (20.452)

Worker knowledge 4.809 -67.457∗∗∗ 64.447∗∗∗ 0.004∗∗∗ 0.028∗∗∗ 0.000∗∗∗

(15.670) (20.029) (22.242)

Connection with AD Same zaat as AD 5.775 94.032∗∗∗ -40.770∗∗ 0.008∗∗∗ 0.073∗ 0.000∗∗∗

(15.140) (28.889) (18.794)

Personality PSM Index -40.141 35.876 174.777∗∗∗ 0.238 0.006∗∗∗ 0.098∗

(42.401) (53.317) (65.475)

BFI Index 18.172 -41.562 105.821∗∗∗ 0.139 0.028∗∗ 0.002∗∗∗

(21.774) (32.298) (34.456)

Observations 11,580 6,274 7,066

Panel B: Subsample with FTP Assignments

Agrismart Indicators Agrismart compliance 732.860∗∗∗ 329.000∗∗∗ 378.386∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.484

(attendance and hours) (33.422) (44.190) (47.710)

Agrismart visits 24.387∗∗∗ 8.192∗∗∗ 12.628∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.021∗∗

(village and farmer) (0.609) (1.192) (1.426)

Agrismart FTPs completed 121.817∗∗∗ 126.958∗∗∗ 247.434∗∗∗ 0.915 0.030∗∗ 0.039∗∗

(34.732) (34.446) (45.314)

Ability Years of schooling 94.236∗∗∗ 60.095 -5.878 0.540 0.070∗ 0.287

(31.504) (41.562) (40.316)

Years of experience -67.861∗∗∗ 75.228∗∗ 102.249∗∗∗ 0.000∗∗∗ 0.000∗∗∗ 0.545

(22.239) (30.439) (31.653)

Worker knowledge 5.034 -61.709∗ 54.995∗ 0.111 0.205 0.009∗∗∗

(25.665) (32.172) (32.162)

Connection with AD Same zaat as AD 21.231 54.925 4.970 0.473 0.663 0.319

(24.192) (40.985) (27.481)

Personality PSM Index 121.996∗ 55.913 180.427∗ 0.530 0.637 0.340

(70.121) (86.388) (100.203)

BFI Index 23.209 -81.393∗ 113.371∗∗ 0.100∗ 0.146 0.006∗∗∗

(36.374) (48.861) (51.867)

Observations 4,448 2,631 2,899

Tehsil FE Yes Yes Yes

Year-Month FE Yes Yes Yes

Notes: The dependent variable is the bonus amount assigned to staff in a given month. Independent variables are normalized z-scores. Standard

errors are clustered at the tehsil level. The dataset is a staff-month panel from August 2018 to January 2021, excluding April–July 2020. It is a

subsample including FAs in treatment groups for whom bonuses were assigned. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 7: Correlates of Bonus Assignment (based on AD perceptions of staff quality)

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

Coefficients P-value difference

Obj Sub Subplus Obj-Sub Obj-Subplus Sub - Subplus

Good knowledge about Agri. -279.706∗∗ -19.877 -102.669 0.034∗∗ 0.312 0.600

(111.564) (80.099) (170.087)

Hardworking 61.561 -39.831 152.759 0.395 0.601 0.278

(80.749) (101.987) (193.487)

Good communicator 378.216∗∗∗ 118.033 159.271 0.078∗ 0.177 0.785

(111.025) (100.910) (129.306)

Good at conducting FTPs 106.753 377.973∗∗∗ 790.530∗∗∗ 0.047∗∗ 0.000∗∗∗ 0.033∗∗

(81.510) (104.941) (181.042)

Good at giving farmers advice -53.630 -269.323∗∗ -206.020 0.218 0.435 0.752

(117.402) (123.141) (176.164)

Good at using Agrismart 207.563∗∗∗ 310.514∗∗∗ -84.691 0.389 0.028∗∗ 0.002∗∗∗

(79.265) (91.874) (113.545)

Observations 2,649 1,958 1,649

Tehsil FE Yes Yes Yes

Year-Month FE Yes Yes Yes

Notes: The sample is constructed based on two datasets - the Agrismart database which includes the bonus amount assigned to

staff in a specific month and AD ranking of a selected sub-sample of FAs in the AD endline survey. The final sample used in these

specifications is the staff-month panel for FAs who were ranked by ADs. The independent variables are normalised z-scores so their

unit of analysis is comparable. Regressions include tehsil fixed effects. Estimates are significant at the *10%, **5%, and ***1% level.
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Table 8: Estimated Financial Burden of the Incentive Programme

Item Amount (PKR)

Provincial TADA Allocation FY19–20 350 million

Burden of Payments FY19–20: Objective scheme 65.2 million

Burden of Payments FY19–20: Subjective scheme 118.6 million

Burden of Payments FY19–20: Subjective Plus scheme 145.9 million

Estimated Burden for Out-of-Station TADA 59.2 million

Estimated Liabilities (FY18–19) 50.5 million

Total Expected Requirement: Objective scheme 174.0 million

Total Expected Requirement: Subjective scheme 228.3 million

Total Expected Requirement: Subjective Plus scheme 255.7 million

Total Expected Requirement: Business-as-usual 106.0 million

Total Requirement as % of Allocation: Objective scheme 49.7%

Total Requirement as % of Allocation: Subjective scheme 65.2%

Total Requirement as % of Allocation: Subjective Plus scheme 73.1%

Total Requirement as % of Allocation: Business-as-usual 30.3%

Notes: The expected requirement is the sum of bonus payments, estimated liabilities, and the out-of-station

budget.
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Appendix

Appendix A: Figures and Tables

A. 1: Descriptive Statistics of Staff Performance Variables

Mean SD P25 Median P75

Basic FA/AO Characteristics
Age 42.9 11.5 33 46 53
Salary (in PKR) 39,689 28,088 27,000 37,200 43,500
Years of Experience 18.7 12.3 8 23 30

FA/AO Performance
Days Worked/month 13.3 6.9 9 14 19
Hours Worked/month 7.6 4.6 4 7 11
Village Visits/month 13.3 11.9 4 11 19
Farmer Visits/month 17.7 23.2 3 11 24
Small Farmer Visits/month 9.4 12.7 1 5 13
Prop. Time on Extension/month 0.55 0.30 0.34 0.59 0.79
Distance Travelled (Kms)/month 368.5 1,172.5 108 226 413

Other Variables
Avg Claim (yearly) 26,575 40,205 0 10,500 31,485
Avg Payment (yearly) 18,290 31,693 0 6,300 18,000
Prop. of Villages with Metal Road 0.83 0.12 0.76 0.84 0.91

Observations 2,595

Notes: All variables are based on monthly averages unless otherwise indicated. Percentiles
refer to the 25th (P25), 50th (Median), and 75th (P75) percentiles.
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A. 2: Randomization Balance

Mean P-value Differences

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Control Objective Subjective Subjective + C - Obj C - Sub C - Sub+ Obj - Sub Obj - Sub+ Sub - Sub+

FA/AO Characteristics
Age 41.96 43.67 43.80 42.03 0.079 0.053 0.948 0.846 0.054 0.034**

(0.82) (0.49) (0.48) (0.66)

Salary 38598 41073 39181 39792 0.215 0.754 0.580 0.199 0.479 0.711
(1642) (1112) (852) (1402)

Years in Service 17.37 19.24 19.86 18.10 0.049** 0.010*** 0.476 0.426 0.208 0.047**
(0.83) (0.56) (0.55) (0.68)

Days Worked/month 14.17 12.82 12.91 13.54 0.222 0.252 0.599 0.941 0.581 0.629
(0.77) (0.54) (0.55) (0.67)

Hours Worked/month 7.47 7.59 7.27 7.92 0.837 0.752 0.479 0.619 0.613 0.359
(0.40) (0.42) (0.48) (0.52)

Village Visits/month 12.97 13.05 13.10 14.28 0.956 0.932 0.494 0.977 0.523 0.569
(1.13) (1.06) (1.33) (1.58)

Farmer Visits/month 17.51 17.00 16.68 19.90 0.833 0.756 0.461 0.901 0.373 0.345
(1.83) (1.63) (1.93) (2.78)

Small Farmer Visits/month 9.43 10.02 8.37 9.86 0.699 0.487 0.801 0.259 0.921 0.370
(1.12) (1.01) (1.05) (1.29)

Prop. Time on Extension/month 0.56 0.57 0.53 0.54 0.784 0.436 0.403 0.310 0.212 0.841
(0.02) (0.02) (0.04) (0.02)

Distance Travelled (Kms)/month 375.83 344.60 347.88 409.50 0.736 0.765 0.772 0.968 0.544 0.567
(72.86) (56.86) (57.71) (90.42)

Avg Claim (yearly) 21859 30215 28178 25139 0.304 0.571 0.695 0.855 0.544 0.794
(5693) (5706) (9820) (6142)

Avg Payment (yearly) 15824 21317 19401 16074 0.423 0.716 0.969 0.845 0.408 0.733
(4845) (4759) (8772) (4174)

Joint F-Test 0.378 0.110 0.308 0.158 0.083* 0.524

Observations 610 682 675 628

Tehsil Variables
Prop. of cultivated area 0.765 0.772 0.795 0.808 0.830 0.341 0.143 0.457 0.206 0.601

(0.02) (0.02) (0.02) (0.02)

Prop. of Villages with Metal Road 0.787 0.842 0.841 0.811 0.094* 0.089* 0.443 0.994 0.254 0.243
(0.03) (0.02) (0.02) (0.02)

Prop. of Villages with Brick Street 0.329 0.499 0.516 0.432 0.030** 0.013** 0.160 0.828 0.384 0.254
(0.05) (0.06) (0.05) (0.05)

Prop. of Villages with Housing 0.023 0.024 0.025 0.022 0.656 0.436 0.720 0.682 0.274 0.093*
(0.002) (0.001) (0.001) (0.05)

Prop. of Villages with Canal 0.616 0.645 0.669 0.680 0.756 0.546 0.465 0.795 0.702 0.892
(0.06) (0.07) (0.06) (0.06)

Joint F-Test 0.366 0.118 0.426 0.983 0.248 0.162

Observations 32 32 34 33

Notes: The first four columns report means and standard deviations (in parentheses) of different variables across treatment groups. Columns (5)-(10)
report p-values for equality of means between treatment arms. We also report the p-value of the joint F-test of individual characteristics between groups.
Estimates are significant at the *10%, **5%, and ***1% levels.
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A. 3: Treatment Balance (on Sample that Remained in the Study)

Means P-Values

Control Objective Subjective Subjective+ C-Obj C-Sub C-Sub+ Obj-Sub Obj-Sub+ Sub-Sub+

FA/AO Characteristics
Age 40.689 42.136 42.314 40.921 0.148 0.091* 0.833 0.806 0.175 0.098*

(0.818) (0.542) (0.479) (0.685)

Salary 36,640 38,676 36,925 38,041 0.293 0.875 0.516 0.753 0.550
(1478) (1244) (996) (1572)

Years of Experience 17.522 19.380 19.486 18.757 0.066* 0.046** 0.260 0.902 0.541 0.444
(0.786) (0.637) (0.589) (0.743)

Days Worked/month 14.008 12.706 13.301 13.375 0.222 0.516 0.611 0.607 0.610 0.956
(0.694) (0.799) (0.825) (1.034)

Hours Worked/month 7.532 7.636 7.385 7.895 0.858 0.814 0.598 0.690 0.711 0.493
(0.407) (0.410) (0.476) (0.568)

Village Visits/month 12.527 12.939 13.558 14.369 0.773 0.523 0.331 0.709 0.469 0.701
(0.958) (1.045) (1.300) (1.661)

Farmer Visits/month 17.246 16.555 17.614 20.397 0.770 0.891 0.358 0.669 0.263 0.444
(1.829) (1.500) (1.967) (3.033)

Small Farmer Visits/month 8.902 9.763 8.912 10.222 0.550 0.995 0.449 0.559 0.792 0.463
(1.049) (0.970) (1.076) (1.423)

Prop. Time on Extension/month 0.563 0.577 0.533 0.544 0.642 0.518 0.587 0.305 0.273 0.806
(0.025) (0.017) (0.039) (0.243)

Distance Travelled (Kms)/month 379 357 369 401 0.840 0.927 0.854 0.896 0.686 0.764
(85.289) (66.620) (63.193) (86.805)

Avg TA Payment (yearly) 16,260 20,866 18,424 15,168 0.537 0.830 0.872 0.805 0.375 0.735
(5438) (5011) (8725) (3991)

Avg TA Claim (yearly) 22,128 29,267 27,172 23,778 0.414 0.653 0.847 0.850 0.514 0.764
(6215) (6011) (9627) (5887)

Joint F-Test 0.155 0.169 0.115 0.265 0.260 0.648

Observations 520 575 568 536

Notes: Columns 1-4 report means (standard deviations in parentheses) for each group. Columns 5-10 report p-values for differences between groups.
Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01.
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A. 4: Relationship between Attrition and Treatment groups

(1)

Attrition
Objective 0.009

(0.027)
Subjective 0.011

(0.026)
Subjective Plus -0.001

(0.027)
Observations 2,595

Notes: Attrition is defined as a dummy
variable equal to 1 for staff (or tehsil)
that left the programme. Estimates
are significant at the *10%, **5%, and
***1% level.

A. 5: Difference between Exiting and Remaining Staff

(1) (2) (3)
Variable Exiting Remaining P-value difference
Age 50.455 41.544 0.000***

(0.347) (0.557)
Salary (in PKR) 51,360 37,588 0.000***

(659) (1668)
Experience (yrs in service) 27.382 18.801 0.000***

(0.381) (0.664)
Days worked/month 13.354 13.331 0.960

(0.447) (0.598)
Hours worked/day 7.266 7.610 0.195

(0.247) (0.319)
Village visits/month 13.306 13.350 0.955

(0.688) (1.014)
Farmer visits/month 16.692 17.929 0.405

(1.134) (1.692)
Small farmer visits/month 9.207 9.452 0.798

(0.597) (1.038)
Prop. time on extension/month 0.521 0.554 0.035**

(0.014) (0.020)
Distance Traveled (in Kms)/month 326.607 376.044 0.144

(37.780) (31.492)
Observations 396 2,199 2,595

Notes: Estimates are significant at the *10%, **5%, and ***1% level.
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A. 6: Treatment Effects on Staff Outreach by Quarter

Days worked Hours worked Village visits Performance index

Quarter 1 Q1 Objective 0.100 1.064∗∗∗ 1.580 0.119∗

(0.351) (0.406) (1.913) (0.069)
Q1 Subjective 0.683∗∗ 0.282 0.335 0.026

(0.298) (0.352) (1.298) (0.054)
Q1 Subjective Plus 0.184 0.638∗ 0.631 0.052

(0.413) (0.362) (1.445) (0.065)

Quarter 2 Q2 Objective 0.957∗∗ 1.321∗∗∗ 6.074∗∗∗ 0.329∗∗∗

(0.381) (0.333) (2.042) (0.080)
Q2 Subjective 0.982∗∗∗ 0.746∗∗∗ 3.658∗∗ 0.187∗∗∗

(0.361) (0.285) (1.496) (0.065)
Q2 Subjective Plus 0.554 0.989∗∗∗ 3.293∗ 0.203∗∗

(0.502) (0.311) (1.672) (0.081)

Quarter 3 Q3 Objective 0.896∗∗ 0.584∗ 7.359∗∗∗ 0.303∗∗∗

(0.355) (0.298) (2.021) (0.081)
Q3 Subjective 0.902∗∗ 0.442∗ 4.260∗∗∗ 0.153∗∗

(0.364) (0.263) (1.571) (0.064)
Q3 Subjective Plus 1.112∗∗∗ 0.676∗∗ 4.905∗∗∗ 0.227∗∗∗

(0.407) (0.315) (1.395) (0.064)

Quarter 4 Q4 Objective 0.715∗∗ 0.812∗∗∗ 9.141∗∗∗ 0.381∗∗∗

(0.353) (0.302) (2.003) (0.075)
Q4 Subjective 0.611 0.647∗∗∗ 4.279∗∗∗ 0.168∗∗

(0.370) (0.230) (1.490) (0.064)
Q4 Subjective Plus 0.417 1.164∗∗∗ 2.860∗ 0.164∗∗

(0.491) (0.296) (1.676) (0.072)

Quarter 5 Q5 Objective 1.030∗∗∗ 1.155∗∗∗ 9.236∗∗∗ 0.390∗∗∗

(0.334) (0.326) (2.159) (0.079)
Q5 Subjective 0.634∗∗ 0.663∗∗∗ 3.268∗∗ 0.147∗∗

(0.314) (0.239) (1.349) (0.061)
Q5 Subjective Plus 0.658∗∗ 1.328∗∗∗ 3.505∗∗ 0.200∗∗∗

(0.295) (0.268) (1.746) (0.065)

Quarter 6 Q6 Objective 0.974∗∗∗ 1.092∗∗∗ 8.753∗∗∗ 0.378∗∗∗

(0.313) (0.334) (2.262) (0.092)
Q6 Subjective 0.596∗ 0.593∗∗ 2.767∗∗ 0.157∗∗

(0.312) (0.275) (1.385) (0.069)
Q6 Subjective Plus 0.744∗ 1.192∗∗∗ 5.549∗∗∗ 0.270∗∗∗

(0.392) (0.314) (1.841) (0.074)

Quarter 7 Q7 Objective 1.349∗∗∗ 0.855∗∗∗ 15.250∗∗∗ 0.545∗∗∗

(0.355) (0.305) (2.858) (0.095)
Q7 Subjective 0.769∗∗ 0.697∗∗ 3.935∗∗ 0.184∗∗∗

(0.355) (0.269) (1.572) (0.068)
Q7 Subjective Plus 1.225∗∗∗ 1.144∗∗∗ 8.632∗∗∗ 0.367∗∗∗

(0.326) (0.292) (1.950) (0.070)

Quarter 8 Q8 Objective 1.543∗∗∗ 1.105∗∗∗ 17.640∗∗∗ 0.655∗∗∗

(0.455) (0.334) (3.742) (0.125)
Q8 Subjective 0.731 0.776∗∗ 3.645∗∗ 0.182∗∗

(0.492) (0.306) (1.779) (0.081)
Q8 Subjective Plus 1.282∗∗∗ 1.347∗∗∗ 8.411∗∗∗ 0.362∗∗∗

(0.429) (0.315) (3.049) (0.106)

Quarter 9 Q9 Objective 1.771∗∗∗ 1.411∗∗∗ 18.377∗∗∗ 0.706∗∗∗

(0.604) (0.393) (4.136) (0.157)
Q9 Subjective 1.199∗ 0.809∗∗ 4.460∗∗∗ 0.253∗∗∗

(0.628) (0.384) (1.513) (0.086)
Q9 Subjective Plus 1.523∗∗ 1.436∗∗∗ 5.523∗∗∗ 0.317∗∗∗

(0.609) (0.435) (2.013) (0.099)

Quarter 10 Q10 Objective 2.204∗∗∗ 1.176∗∗∗ 17.846∗∗∗ 0.670∗∗∗

(0.731) (0.367) (3.869) (0.143)
Q10 Subjective 0.941 0.674∗ 3.868∗∗ 0.195∗

(0.768) (0.351) (1.903) (0.101)
Q10 Subjective Plus 1.682∗∗ 1.412∗∗∗ 5.127∗∗ 0.301∗∗∗

(0.689) (0.389) (2.248) (0.105)

Observations 58,768 58,768 58,768 58,768
District Fixed Effects Yes Yes Yes Yes

Notes: This table presents treatment effects on staff outreach by quarter, covering three quarters in 2018, four in 2019, and three in 2020, excluding
the Covid-19 period (April–July 2020). Standard errors clustered at the tehsil level. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01.
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A. 7: Inactive Users

(1)

Objective -0.012
(0.035)

Subjective -0.016
(0.035)

Subjective Plus -0.019
(0.037)

Control Mean 0.114

P-value (difference tests):
Obj = Sub 0.863
Obj = Subplus 0.740
Sub = Subplus 0.887

District FE Yes
Month FE Yes
Year FE Yes
N 73,023

Notes: This sample is based on a staff-month
panel covering a 30-month period from April
2018 to January 2021 (excluding the peak
COVID-19 months from April–July 2020). The
panel includes ITT workers who remained in
the department, including inactive users. Ap-
proximately 11.5% of observations are missing,
explaining the larger sample size compared to
Table 1. Standard errors are clustered at the
tehsil level (the unit of randomization) and
shown in parentheses. All regressions include
district, year, and month fixed effects. Esti-
mates are significant at the *10%, **5%, and
***1% level.
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A. 8: Reporting Behaviour of FAs and AOs

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

Days Not
Logged In

Monthly
Under-reported

Hours

% Village
Visits

Reported

% Farmer
Visits

Reported
% FTPs
Reported

Objective -0.312 0.483 0.892 1.379 0.705
(0.246) (0.412) (1.559) (1.854) (2.166)

Subjective -0.297 -0.420 1.333 -0.258 1.323
(0.245) (0.420) (1.316) (1.700) (2.197)

Subjective Plus -0.581∗∗ -0.499 1.869 0.620 4.319∗

(0.268) (0.441) (1.758) (1.846) (2.247)
Control Mean 0.792 5.176 88.890 88.035 84.826
Obj = Sub 0.937 0.008∗∗∗ 0.774 0.339 0.781
Obj = Subplus 0.205 0.006∗∗∗ 0.611 0.689 0.103
Sub = Subplus 0.183 0.828 0.742 0.595 0.168
District FE Yes Yes Yes Yes Yes
N 1599 1598 1598 1598 1597

Notes: Errors are clustered at the tehsil level which is the unit of randomization. All estimations include district FE.
Estimates are significant at the *10%, **5%, and ***1% level. The dependent variables are constructed from the staff
endline survey where staff were asked about the number of hours or days that are under-reported in a month, as well as
the proportion of village visits, farmer visits, and FTPs that are reported in a month.

A. 9: Impact on Farmer Access to Extension

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

Knows
AO/FA

Informed
about

activities
Had Grp
Meeting

Attend Ind
Meeting

Objective 0.002 0.012 0.020∗∗ 0.006
(0.017) (0.012) (0.010) (0.005)

Subjective 0.030 0.036∗∗ 0.016 0.023∗∗∗

(0.021) (0.015) (0.011) (0.007)
Subjective Plus 0.026 0.039∗∗∗ 0.023∗ 0.015∗∗

(0.021) (0.013) (0.012) (0.006)

Control Mean 0.409 0.581 0.150 0.058

P-value differences:
Obj = Sub 0.125 0.065 0.744 0.017
Obj = Subplus 0.232 0.054 0.815 0.247
Sub = Subplus 0.874 0.876 0.644 0.362
District FE Yes Yes Yes Yes
Year-Month dummies Yes Yes Yes Yes
N 13,312 13,312 13,312 13,312

Notes: The sample is based on a farmer phone survey, including 8 different
survey rounds between January 2020 - January 2021 (we randomly sampled one
farmer against each ITT employee in each round). Estimates are significant at
the *10%, **5%, and ***1% level
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A. 10: Treatments Effects in Audit Data

Valid
Number

Knows
Staff

Attend Grp
Meeting

No in Grp
Meeting

Attend Ind
Meeting

Objective -0.008 0.006 -0.008 -1.295 -0.012
(0.012) (0.011) (0.024) (5.324) (0.012)

Subjective -0.003 -0.002 0.001 4.967 0.010
(0.011) (0.010) (0.022) (6.342) (0.012)

Subjective PLUS 0.026∗∗ -0.020∗ -0.029 -2.679 0.009
(0.012) (0.011) (0.025) (5.457) (0.013)

Control Mean 0.692 0.816 0.630 41.306 0.734
P-value differences:
Obj = Sub 0.643 0.367 0.697 0.203 0.070
Obj = Subplus 0.005 0.008 0.402 0.747 0.083
Sub = Subplus 0.005 0.051 0.160 0.167 0.884

District FE Yes Yes Yes Yes Yes
N 30,543 20,034 4,903 3,078 15,131

Notes: Errors are clustered at the tehsil level which is the unit of randomization. Estimates are significant
at the *10%, **5%, and ***1% level.

A. 11: Payments across treatment arms

(1) (2)
Months with paid bonus

(Jan-Jun 2020)
% with belief bonus

will not be paid

Objective 4.248∗∗∗ 0.218∗∗∗

(0.223) (0.036)
Subjective 3.439∗∗∗ 0.245∗∗∗

(0.391) (0.036)
Subjective Plus 4.032∗∗∗ 0.228∗∗∗

(0.361) (0.037)

p-value difference
Obj - Sub 0.08∗ 0.61
Obj - Subplus 0.61 0.85
Sub- Subplus 0.27 0.75

Observations 1418 1345

Notes: Each specification includes treatment arms only and is estimated without a constant.
Since the specifications exclude the control staff, the observations are fewer than total ITT
staff of 1,975. About 94 staff members did not respond to the question in column 1. In
column 2, the observations reduce further since 73 employees report that their bonuses
were fully paid hence the question did not apply to them. Errors are clustered at the tehsil
level. Estimates are significant at the *10%, **5%, and ***1% level.
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A. 12: Impact on AO and FA Motivation

(1) (2) (3)
Dictator game

donation
(out of PKR 100)

Job
satisfaction

index

Self
efficacy
index

Objective 4.096∗∗ 0.155∗ 0.248∗∗∗

(1.976) (0.080) (0.066)
Subjective 2.617 0.098 0.127∗

(2.034) (0.064) (0.070)
Subjective Plus 3.900∗ 0.042 0.138∗

(2.242) (0.066) (0.076)
Control Mean 15.635 0.009 -0.114
P-value difference:
Obj = Sub 0.462 0.448 0.076∗

Obj = Subplus 0.927 0.143 0.140
Sub = Subplus 0.546 0.381 0.890
District FE Yes Yes Yes
N 1884 1884 1883

Notes: The sample is based on an ITT sample of AOs and FAs at endline. Out of the
total sample of 2199 ITT employees, about 1884 responded to the phone survey (response
rate of 86%). Standard errors are clustered at the tehsil level presented within parenthesis.
Estimates are significant at the *10%, **5%, and ***1% level.
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Appendix B: Design Details

B. 1: Bonus Payment Categories under the 3 Incentive Schemes
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B. 2: Payment category thresholds for FAs/AIs in Objective Measure Scheme
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B. 3: Payment category thresholds for AOs in Objective Measure Scheme
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