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Abstract

Quantitative evidence from the field on the output loss due to incentive ratcheting is
mixed. One possible explanation is that the output response to ratcheting varies with the
level of ratcheting. This paper estimates how the output cost of ratcheting varies with
the level of ratcheting using rich data from the restructuring of the salesforce of a large
Chilean producer and distributor of beverages. We show that in response to reducing
ratcheting by one standard deviation, the salespersons at this firm increase sales by an
average of 19%. The output response is non-linear in ratcheting: Output reduction is
greatest when workers move from low or no ratcheting to some ratcheting. Also, the
response is immediate after changing incentive ratcheting and does not vary with the
educational attainment of workers, showing that experienced workers in the firm exhibit
a high degree of sophistication. We execute additional analysis to verify the causal nature
of our result.
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1 Introduction

The use of formal incentives, or pay-for-performance, to motivate workers’ effort in situations
of moral hazard is a long-standing research area in economics (Prendergast, 1999; Gibbons and
Roberts, 2012; Lazear, 2018). In this paper, we study the problem of “incentive ratcheting”
that arises when incentive systems need updates over time. Incentive ratcheting can be defined
as the practice of setting next period goals, piece rates or any other key incentive parameters
based on current-period and past performance. From a static perspective this might be
helpful in reducing asymmetric information regarding employees’ productivity (Prendergast,
1999; Weitzman, 1980). However, from a dynamic perspective it gives the agents incentives
to strategically restrict their output in order to prevent being subjected to higher standards

in the future (Milgrom & Roberts 1992, Laffont and Tirole, 1988; Gibbons, 1987).

The theoretical prediction of output restriction is consistent with several long-lived busi-
ness cases that describe strategic output restriction in response to incentive ratcheting. Using
ethnography, Mathewson (1931) concludes that the main reason for output restriction in firms
is the ratchet effect, as explained by a worker quoted in his book: “I have learned through
sad experience that the more your superiors find they can get out of you the more they come
to expect. The only way to protect yourself is never to work at anything like full capacity. I
know that most restriction is due to the worker’s desire to save and protect herself and not to
any other motive” (p. 65). Other examples are found in Roy (1952), Lawler (1971), Edwards
(1979), Montgomery (1979), Clawson (1980), and the famous Lincoln Case as discussed in
Carmichael and McLeod (2000).

Despite the numerous accounts of the relevance of incentive ratcheting in firms, the em-
pirical evidence in the prior literature on the output cost of ratcheting is mixed. The reason is
that quantifying the total output reduction due to incentive ratcheting is a difficult task that
more often than not depends on the context. As Charness et al. (2011) explain, the existence
and magnitude of the ratchet effects depends on the existence and on the size of quasi-rents

to both employer and employee, which in turn requires low competitiveness in the related



markets. Furthermore, as Abeler, Huffman and Reymonds (2024) show, the complexity of
dynamic incentives, such as ratcheting, imposes considerable strain on the cognitive skills of
workers. In such cases, whether workers have the time to learn about how their firm operates
impacts the effects of incentives. Moreover, credibly convincing a group of workers of a change
in the level of ratcheting to which they will be subjected in the future is difficult in a real-
world setting because it requires a strong and permanent commitment from the firm. Most
importantly, the strategic response may be different when a worker moves from no ratcheting

to some ratcheting and when the same worker moves from moderate to high ratcheting.

This paper estimate how the impact of incentive ratcheting on output varies with ratchet-
ing by using a quasi-natural experiment that resulted from the re-structuring of the salesforce
in a large Chilean beverages company. The restructuring consisted of the merging of all sales
units into the already existent centralized sales division of the company (we refer to this event
as centralization in the rest of the paper). Both before and after the restructuring, large
part of the compensation of all salespersons is linked to the achievement of their sales goals.
Before the centralization, in approximately half of the sales units, supervisors determined
independently the goals of the salespersons whom they supervised. Thus, supervisors could
ratchet up goals over time, i.e. increase them if and when past sales surpass the goals. After
the centralization, these salesforces adopted the goal setting process that was in place at the
centralized sales divisions: an automatic, uniform and publicly known formula to set goals for

all.

We first measure the supervisors’ pre-centralization degree of goal ratcheting, and docu-
ment extensive variation, which is crucial for our identification strategy. With the restruc-
turing, the salespersons in the affected sales units transition from heterogeneous, supervisor-
specific goal ratcheting to uniform goal ratcheting based on a formula. Consequently, for
some salespersons the level of ratcheting goes down, while for others it goes up. This allows
us to identify how the effect of ratcheting on output varies with the level of ratcheting using a
difference-in-difference regression analysis: The first difference is over time, before and after

the restructuring, while the second is between different pre-centralization levels of supervisor



ratcheting, which is a continuous variable. Crucially, the switch to automatic and uniform
goal setting is perceived as permanent by the salespersons, since the new regime is established
in the labor contracts, which are the same contracts that have been used in the centralized

sales division for a long time.

Our results show that, in the context of the studied firm, in response to the reduction
of supervisor ratcheting by one standard deviation sales increase by 19% on average. The
effect of eliminating supervisor ratcheting varies considerably across salespersons due to large
differences in the ratcheting that their supervisors apply. According to our most general
non-linear specification, the effect of moving from no ratcheting to some ratcheting is double
the effect of moving from average to high levels of ratcheting. Our specifications show that
the complete elimination of incentive ratcheting in this firm would lead to an increase in
total sales by approximately 34-39%, depending on the specification. In practice, a complete
elimination of ratcheting is impossible, as it would require a credible commitment to never
use past information to update current goals. We therefore interpret this figure as an upper

bound on the possible benefits of reducing incentive ratcheting.

We also find that sales adjust immediately to changes in goal-setting when they are intro-
duced. Our estimates reveal that salespersons are well-informed and sophisticated: There is
no evidence that, controlling for current ratcheting, lagged ratcheting or past average ratchet-
ing affect salespersons when choosing effort. In addition, we find no evidence that the output
response to incentive ratcheting varies with the educational attainment of salespersons. These
results are robust not only to changes in the way we measure output but also to changes in the
specification, the measurement of ratcheting, and the source of ratcheting variation that we
use. Moreover, they are driven neither by selective attrition nor selective assignment of sales-
persons to supervisors. Furthermore, we also exploit the fact that there are other sales units
that are part of the centralized salesforce division throughout all of our observation period,
and we perform a falsification test on that salesforce. Finally, we perform some robustness
checks that rule out the existence of confounding effects associated with other changes that

occurred with the centralization: We estimate a triple difference specification and control for



the potential heterogeneous impact on output of these changes using a rich survey-based set

of control variables.

This paper is structured as follows. Section 2 discusses the empirical literature on output
reduction due to incentive ratcheting. Section 3 introduces the institutional setting and offers
evidence of ratcheting-driven effort withdrawal in our setting. Section 4 describes the data
and presents our estimates of supervisor ratcheting. Section 5 summarizes our theoretical
framework. Section 6 presents the empirical analysis: our empirical strategy, benchmark
results, various robustness tests of the benchmark results, and our estimates of the non-linear

output cost of ratcheting. Section 7 discusses the implications of the results and concludes.

2 Prior Literature

Several lab experiments have documented the reduction in output as a result of incentive
ratcheting. Cardella and Depew (2018) show that, when output is measured individually,
agents respond to incentive ratcheting by restricting output; while if output is measured
collectively, communication among group members is needed to observe output restriction.
Using a pool of Chinese students and firm managers, Cooper et al. (1999) also find strong
evidence in favor of output restriction due to ratcheting behavior. Charness et al. (2011) find
evidence supporting output restriction due to incentive ratcheting, but only if there is low

competition in the market.

There is much non-experimental field evidence that in many firms, goals tend to increase
with past performance (Indjejikian et al. 2014; Anderson et al., 2010).! However, the es-
timates of the effect of ratcheting on output in the field are mostly correlational (Bol and
Gil, 2015; Anderson et al, 2010). An exception is Bellemare and Shearer (2014) and Shearer
(2022) who study tree-planting workers and experimentally modify the expectation of the

piece rates that workers receive. They show that workers reduce effort around 20% when they

"However, see Allen and Lueck (1999) for evidence to the contrary: They studied agricultural contracts but
failed to provide evidence of ratcheting. High competition in this setting could be responsible for the lack of
evidence in this setting (Charness et al, 2011).



were told i) that the rate would be revised upwards if, after a few days, average productivity
was lower than a benchmark, or ii) that the rate, which was set above the regular level, would
be revised downwards if after a few days earnings were ‘too high.” These studies manipulate
expectations of future incentive ratcheting and measure how output changes as a result. They
highlight the importance of credible commitment which is hard to achieve in an experimental
setting. Brahm and Poblete (2018) use a field experiment to show that incentive ratcheting
has a significant effect on how workers assign their effort among different tasks. Their ex-
perimental design, however, does not allow them to estimate the total impact of incentive
ratcheting on output because they measure only the output change in one task relative to the
other. Moreover, their experiment does not introduce a permanent change in incentives, so

they do not control for the workers’ expectations about ratcheting.

Macartney (2016) study the possibility of strategic behavior at the school level when
secondary schools receive a bonus if their students meet a specific growth target that is
conditional on prior average student score. Using a triple difference approach, they find that
when using these schemes there is a drop in children’s performance, which is consistent with
teachers reducing effort strategically. In their paper, the individual contribution of teachers on
student output is not observable, so they measure the average effect of the policy on student
performance on the school level. Our approach allows us to measure individual performance

and explore non-linearities in the response to ratcheting.

The most recent and closely related paper to ours is Abeler, Huffman and Raymond
(2024). Our setting differs from that in Abeler et al (2024) in several ways with substantive
consequences for the results. First, unlike the newly hired workers in Abeler at al (2024),
the workers in our setting have many years to learn about ratcheting, so not surprisingly
the estimated effect does not vary with tertiary education, our proxy for cognitive ability.
Second, in our setting incentive ratcheting changes not temporarily but permanently and in
a credible way, as the labor contracts are modified to reflect the changes. Moreover, while
in their settting every worker was facing the same change in ratcheting policy, in our setting

variaton in supervisor ratcheting allows us to estimate non-linear effects of ratcheting.



It is also interesting to notice that, unlike in the setting of Abeler et al (2024), we consider a
firm that face low labor market competition (the main producer and distributor of beverages in
Chile). As Charness et al (2011) predict, this environment is conducive to substantial ratchet
effects, and consistent with these predictions we find a significant and nonlinear output cost

of ratcheting.

3 Institutional Setting

We work with data from CCU, the largest Chilean producer and distributor of beverages. The
company sells four categories of product: beer, soft drinks, spirits and wine. These have the

following volume shares, respectively (sales revenue shares are shown in parentheses): 34%

(42%), 60% (42%), 4% (10%), and 2% (6%).

CCU has a “mixed” organizational structure. There are four product divisions (or strategic
business units, SBUs) that control and decide on product marketing, production and part of
sales in a decentralized way. These divisions have their own CEOs and top management team
(TMT) and produce their own financial statements. There are two strategic services units
(SSUs) that provide logistics and sales services in a centralized manner to the SBUs. Both
SSUs also have their own CEOs, TMT and financial statements.? With respect to logistics, the
SBUs’ product is sent to the distribution centers managed by the Logistics SSU, which then
executes the delivery to customers. With regard to sales, before August 2016 the Sales SSU
provided sales services using a multiproduct salesforce in non-metropolitan and less densely
populated areas, roughly covering half of CCU’s total sales. In contrast, in metropolitan
areas with big population agglomerations (i.e., > 500K inhabitants), each SBU had its own

decentralized salesforce, which operated independently of the Sales SSU.

This changed in August 2016, as from that month onwards all the beer and soft drink
salesforces were absorbed by the sales SSU and, thus, sales became fully centralized in the

company, with the Sales SSU now operating across the entire country. This change occurred

20ther administrative units such as finance and human resources are centralized at the level of the CCU’s
corporate headquarters, but they are just cost centers without their own financial statements.



without affecting the total number of CCU salespeople: The salesforce of the company con-
sists of approximately 600-630 salespersons and 120 sales supervisors before and after the
restructuring. As we describe in detail in section 3.1 below, this restructuring meant that the
salesforces that were absorbed by the centralized Sales SSU experience a change in the way

their sales goals are set and thus how incentive ratcheting operates.

The compensation policy of salespeople is the same across sales units both before and
after August 2016. This policy is as follows: Approximately 65% of the compensation of
salespersons is contingent on performance, and 80% of this is driven by goal achievement,
defined as sales to goals. This ratio of sales to goals is translated into a sales commission
using a sigmoidal function, which starts paying at (approximately) 75% of goal achievement
and is capped at 125% of goal achievement. Moreover, the payments for achieving the goals

remain the same across units both before and after the centralization.

The daily activities of salespersons, across all salesforces, are as follows. Every morning
there is a meeting of approximately one hour where the sales supervisors meet with their
group of salespersons (on average seven) to discuss sales progress on an individual basis, to
communicate company-wide events or policies (e.g., special promotions, new products) and to
allow sharing of practices/tips/advice between salespersons. During the remainder of the day
salespersons go out and visit their customers (around 30 plus customers). Half of their time
is devoted to commuting between customers and the other half to selling activities at each
customer site (e.g., preparing the visit, checking the customer’s stock, discussing/negotiating

the sales order, generating the digital sales order, etc.).

3.1 Goal Setting

The heterogeneity in goal setting and the changes experienced within CCU are the central
elements we exploit in this paper. First, we explain the goal-setting system in the Sales
SSU, and then we explain the goal setting in use by the SBU salesforce before centralization

occurred in August 2016.



Since 2014, the Sales SSU has had a goal-setting process based on a pre-established uniform
formula. A team of analysts in the Sales SSU headquarters generates a goal for each product

category j for each salesperson ¢ for the month ¢ using the following equation:

Goalijt =0.25 Salesijt,l +0.15 Salesijt,g + 0.10 Salesijtf?, + 0.50 Salesijt,lg (1)

This calculation of goals has incentive ratcheting built into it: Higher sales today lead to
higher goals in the future. Before 2014 the goal-setting process in the Sales SSU did not use a
formula, but rather sales supervisors had complete freedom to set the goals of their assigned

salespersons.

Before August 2016, the SBUs have the same process as the Sales SSU before 2014, namely
the goals of salespersons are set at the discretion of the supervisors. As we show below in
section 4.2, there is plenty of heterogeneity in the extent to which individual supervisors ex-
ecuted goal ratcheting before August 2016 in these SBUs. After August 2016, when the SBU
salesforce is centralized, their goals become determined by the same formula-driven process
as in the rest of the Sales SSU. Thus, these salespersons switch from having heterogeneous
ratcheting, which depends on the supervisor, to homogenous ratcheting driven by the formula
discussed above. This means that some salespersons experience an increase in ratcheting (be-
cause their SBU supervisors do little ratcheting before August 2016), while others experience
a decrease in ratcheting (because their SBU supervisors do a lot of ratcheting before August

2016).

3.2 Evidence of Effort Withdrawal in Response to Ratcheting at CCU

Before estimating the impact on output of effort withholding, in this section we establish
its presence in our setting. We present three pieces of evidence for ratcheting-driven effort

withholding by CCU salespersons.

First, Brahm and Poblete (2018) conduct a field experiment in CCU in 2013 in which

they manipulate goals across two product categories, creating a significant exogenous goal



increase in one and a significant exogenous goal decrease in the other. They document that
the ratcheting that supervisors exert varies, and that salespersons whose supervisors do not
perform goal ratcheting increase (decrease) sales in the category for which the return to
effort increases (decreases) due to the goal decrease (increase). However, this result reverts
completely for salespersons whose supervisor execute high levels of ratcheting: salespersons
decrease sales in the category with a goal decrease and increase it in the category with a goal
increase. A formal model and several tests show that these results are consistent with effort

withholding in response to ratcheting.

Second, we are granted access to a company document from 2017 related to firm-union
negotiations, in which the leaders of a union representing a large proportion of CCU sales-
persons reveals that the goal-setting practices of the company introduce perverse incentives
that act as a “brake on sales”. The document shows that CCU employees are reluctant to
outperform their current sales goals, since high performance translates into more demanding
future goals. In the words of an anonymous salesperson quoted in the report, ‘I just meet
the goals...” We consider this a “smoking gun” regarding the consequence of ratcheting on

salespersons’ behavior.?

Third, we estimate a regression that investigates how daily sales depend on the proximity
to reaching or outperforming the monthly goals (see Appendix A.1 for details). In this analysis,
we use daily sales data by product category from the period March 2017 — June 2019 (i.e.
after the centralization), which contains 507,152 observations. In this period all salespersons
are subject to homogeneous sales ratcheting determined by equation (1). We regress logged
individual daily sales on dummies that capture the degree of goal achievement until the
previous day, controlling for a large array of fixed effects. We find evidence consistent with
the presence of ratcheting. As cumulative monthly sales approach the sales goal of the month,
sales slowdown: If the ratio of cumulative monthly sales to the sales goal of the month is
between 80 and 90 at the start of the day, sales are 8.3% lower in the current day relative to

daily sales when the ratio is between 0 and 80. Similarly, when the ratio is between 90 and 100,

3For confidentiality reasons we cannot provide direct evidence or share this document (but verification
possibilities are available upon request).
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daily sales decrease 11.8%. The trend becomes more pronounced once the goal is attained: if
the ratio is between 100 and 110, the reduction in daily sales is 18.1%; if the ratio is between
110 and 120, the reduction grows to 23.4%; and if the ratio is more than 120, the reduction
reaches 27.0%. The large array of fixed effects (FEs) — day of the month FEs, month FEs,
and salesperson times product-category FEs—allows us to conclude that this finding captures
a behavioral response and not some “natural” decay in sales (due to, for example, sales being
lower on Mondays or higher/lower on a particular day of the month). This behavioral response

is consistent with effort withholding in response to incentive ratcheting.

4 Data and Ratcheting Estimates

This section presents the data and their main features. Section 4.1 reviews the salesperson-
month database used in our main empirical analysis and presents some basic summary sta-
tistics that reveal how sales vary with ratcheting before and after the centralization event.
Section 4.2 then reviews how we estimate supervisor ratcheting, which is used in our subse-

quent regression analysis.

4.1 Data

We use data from CCU’s SBU salesforce that got centralized into the Sales SSU for the
period January 2015 and July 2017. The data from the first year, January-December 2015,
are used to estimate the ratcheting measure discussed in section 4.2. The data for the period
January 2016 to July 2017 are used in our main empirical analysis. In each month, we
observe approximately 55 supervisors and the 320 salespersons in their teams. For some
analysis (falsification test in section 6.3.3 and triple difference analysis in section 6.3.4), we
also use the data from the salesforces in the Sales SSU, which are equivalent in size to the

salesforces that got centralized.

To perform our analysis, we exclude temporary salespersons or newly-hired salespersons

who are still in their trial period. As a result, for the period January 2016-July 2017, the

11



database includes 8105 observations for which we have detailed employment history, a full
set of demographic characteristics, and time-varying controls. For the salespersons and their
supervisors, we observe their age, gender, educational attainment, unionization status, start
and end dates in the company (and therefore tenure), residence and work locations, type of

employment contract, civil status, and monthly sales.

In 90 percent of the cases, each supervisor is responsible for a team of 5 to 11 salespersons
every month, with the median being 7. Throughout the period January 2016-July 2017, the
average monthly probability that a salesperson changes supervisors is just below 5%, which
translates into an annual reassignment rate of approximately 45%. The only exception is in
August 2016 when close to 50% of salespersons in the SBU salesforce change supervisors as
they are centralized into the Sales SSU. Finally, we note that the salespersons and supervisors
on indefinite contracts, whose behavior we study, have a very low monthly attrition of just

below 0.05%.

Table 1 reports the total sales per salesperson of the SBU salesforce before and after
August 2016. It presents both the raw total sales data, and sales adjusted for seasonal and
location-specific variation in the data. Without controlling for seasonal and location effects,
the average total sales in the SBU salesforce increase from 74.7 mln Chilean pesos (CLP)
under supervisor ratcheting until August 2016 to 81.9 mln CLP under automatic ratcheting
after August 2016, which amounts to an increase of 9.6%. Furthermore, the total sales are

characterized by very high variance both before and after August 2016.

To adjust for seasonal and location effects, we perform a fixed effects regression of sales
on location and monthly dummies. We define the adjusted sales as the difference between
the observed sales and the estimated location and monthly dummies. The adjusted average
total sales for the SBU salesforce increase by 20%, from 70.5 mln CLP under supervisor
ratcheting to 84.1 mln CLP under objective uniform ratcheting. The adjustment for seasonal
and location effects also significantly reduces the variation in sales. Finally, the last two
columns of Table 1 show that before and after the organizational change, the number of

supervisors and salespersons remains stable.
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4.2 Estimates of Supervisor Ratcheting

To measure supervisor ratcheting we follow the methodology used by Brahm and Poblete
(2018). Using the monthly data for the period January-December 2015, we estimate a panel
data regression of the growth in sales goals on the ratio of past monthly sales to past monthly

goals and time dummies:

Goal;; Sales;t_1 )
— = Rj————Supervisor; + @j +v; + 0t + &; 2

Goalit—1 Z ! Goalit—y b 3T O it @
where ;, v;, 0; are supervisor, salesperson, and time effects, respectively, and R; is the
supervisor-specific coefficient that represents the supervisor’s subjective ratcheting. The
supervisor-specific coefficient R; and effect ¢; apply to all salespersons under their super-

vision in month ¢. We use R; as our primary measure of supervisor ratcheting.

Figure 1, Panel 1.1 presents the point estimates of supervisor ratcheting, along with the
associated 95% confidence intervals. It shows that most of the supervisors apply some form of
subjective ratcheting that is statistically higher than zero: Outperforming past goals translates
into an increase in future goals. The density distribution of supervisor ratcheting is presented
in Panel 1.2. The average supervisor ratcheting is 0.62 and the standard deviation is 0.34,
while 90% of the estimated levels of ratcheting lie in the range 0.11 to 1. Figure 1, Panel 1.2
also show the quartile thresholds for the distribution of supervisor ratcheting: 0.37, 0.59, and

0.85 for the 25th, the 50th, and the 75 percentiles, respectively.

5 Theoretical Framework

Our setting can be represented in a simple model that follows Weitzman (1980). Each period,
salespeople need to decide how much effort to dedicate to selling activities, s, at a quadratic
cost.* Each period salespeople receive a commission that is proportional (based on parameter

«) to the difference between sales (s) and the goal (g) in the current period. Therefore, each

*The quadratic assumption is not necessary but simplifies the discussion.

13



period the agent solves
2
St

ms?xz o1 {a (St - gt) - 5 — Bist (3)
t=1

The parameter (5; represents each person’s leisure preferences, or client characteristics that

might be different for each salesperson. The parameter ¢ is a discount factor.

Incentive ratcheting implies that goals in period t are set as a function of sales in period
t — 1 (among other variables). Let p be the partial derivative of the goal in period ¢ (g¢)

with respect to sales in the previous period (s;—1). The parameter p represents the ratcheting

parameter R in the estimation of equation (2). The optimal effort level in ¢ in the agent’s

problem is then given by the first order condition

a(l—10dp)—Bi=s (4)

This implies that, all other things being equal, sales are expected to be decreasing in the level

of ratcheting p.

To explain the main test that we perform in this paper, consider two salespersons who
before the policy change in August 2016 faced different ratcheting levels p; and p;, with sales
of s; (p;) and s; (p;). After the policy change, both are subject to the same level of expected
ratcheting, p, with sales s; (p) and s;j (p). Note that the difference in sales before and after

the policy change for each agent is:

5; (p) — si (pi) = a6 (p; — p)

sj (P) — 55 (pj) = @b (pj = P)
Thus, the theory predicts that, if p; > p;, then
5(pi—7) > 0 (p; —7)
and we should observe that the change in sales for the person who faced more ratcheting

14



should be larger than the change for the salesperson who faced less ratcheting:

si (p) — si (pi) > s (P) — 35 (pj)

6 Empirical Analysis

This section is organized as follows. We start by laying out our empirical strategy. Then we
estimate our difference-in-difference model for the salesforce of the SBUs, which we consider
as our benchmark model. Then, we introduce additional analysis to test the robustness of the
benchmark model, including tests that show that the results are not driven by the selective
assignment and reassignment of salespeople to supervisors. As a falsification test, we re-
estimate the benchmark model, but for the salesforce that did not undergo centralization in
August 2016. Then, we test for confounding effects due to other changes that occurred at the
time of the centralization event. Finally, we consider nonlinear specifications to evaluate how

the incremental output cost varies with ratcheting.

6.1 Empirical Strategy

Our empirical strategy applies the difference-in-differences methodology using only the sales-
force that used to be delegated to the SBUs and then is centralized. The data includes all
the workers in the SBUs salesforces, who after the reorganization of the company in August
2016 switch from heterogeneous ratcheting by their supervisors to automatic and uniform goal
setting that comes from equation (1). The differences that we exploit are over time, before
and after August 2016, and across different levels of supervisor-specific ratcheting, where this

second difference constitutes a continuous treatment.

The continuous treatment comes from the ratcheting that salespersons experience before
August 2016. After August 2016, a salesperson reporting to a supervisor with high ratcheting
before August 2016 experiences a decline in the expected ratcheting; and the higher the

pre-August ratcheting, the greater the reduction in ratcheting expectation. Similarly, the
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salespersons reporting to a supervisor with low ratcheting before August 2016 increase their
expectation of ratcheting; and the lower the pre-August 2016 ratcheting level, the greater the

increase in ratcheting expectation.

A numerical example conveys the intuition of our test. Consider two groups of salespersons
in the SBUs. Group A is under the supervision of a manager with high ratcheting before the
change and generates output before and after the centralization of 100 and 120, respectively.
Group B is identical to A except that it is under the supervision of a manager with low
ratcheting before the change, with corresponding output before and after the centralization
of 100 and 110, respectively. Thus, moving from high supervisor ratcheting to automatic
ratcheting leads to an output increase of 20, while moving from low supervisor ratcheting to
automatic ratcheting leads to an output increase of 10. A difference-in-difference approach
implies that moving from high to low ratcheting leads to an increase of 10 in output (and vice

versa, when moving from low to high, leads to a decrease of 10 in output).

Formally, we estimate a difference-in-difference model to recover the causal response of
switching from high to low ratcheting using panel data only for the SBU salesforce defined
by the months of sale, ¢, and an identifier for the salespersons, ¢. Our primary outcome of
interest is total sales generated by a salesperson, since it is the primary measure of output
monitored by the CCU.5 Let T; be equal to 0 for the months prior to the introduction of
centralization and 1 otherwise. Furthermore, let R;;; be a measure of the ratcheting that
salesperson i receives from the supervisor j that is assigned to her or him in period ¢. The

regression model that we take to the data is:

S;t = o + OélRijt + O[QRZ‘jtTt + X+ v + A + €3 (5)

where s;; is log sales, A\; is period fixed effects, ; is a salesperson fixed effect, and the error

term g4 is assumed to be exogenous to the preceding regressors.

The difference-in-difference estimate of the effect of switching from ratcheting R to ratch-

>For robustness, we will also consider alternatives to total sales that capture different dimensions of perfor-
mance.
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eting R’ is:0

[E (st [Tt = 1, Rije = R) — E (it |T; = 0, Rije = R)] (6)
— [E (si ‘Tt =1,Riji =R') — E (si }Tt =0,Rijt = R')]

= Qo (R— R')

To ensure the exogeneity of our ratcheting measures in our regression model (5), we follow
the methodology of Chetty, Friedman, and Rockoff (2014) and estimate equation (2) using
data from January to December 2015, while the data used for the estimation of (5) covers
the period from January 2016 to July 2017. The identification of model (5) relies on the
parallel trends assumption, as discussed in Angrist and Pischke (2008). The ratcheting R;j;
by supervisor j of salesperson i in month ¢ is also assumed to be exogenous to the model
parameters and to the error. Furthermore, we maintain that ratcheting exhibits sufficient
variation to identify the effect of ratcheting on output over the whole of its admissible range
[0, 1].

In our empirical setting, the theoretical model predicts that ap > 0. If R — R’ > 0, the
coefficient o represents the improvement in output due to a decrease in supervisor ratcheting;
if R— R < 0, the coefficient as represents the decrease in output due to an increase in

supervisor ratcheting.

The average increase in output due to the complete elimination of supervisor ratcheting
is, therefore, as R, where R is the average level of supervisor ratcheting across salespeople in
the SBUs. In the rest of the paper, we refer to this effect as the Average Effect of Supervisor
Ratcheting (AESR). To measure how the effect of supervisor ratcheting on sales changes with
the level of supervisor-specific ratcheting, we consider aso, where o represents one standard

deviation of the distribution of supervisor ratcheting; we call this the (average) Marginal

%We obtain the formula for the difference-in-difference estimator of the effect of ratcheting by following
Angrist and Pischke (2008). First, we define the conditional mean function E (si |T:, Rij¢). For any two
distinct levels of ratcheting R and R’, this function can take on at least four values. There are four coefficients
of interest, so the model is (over)identified. We equate each of the empirically observed expected values to
equation (5) and use the resulting system of equations to solve for the parameters in equation (5), which yields
the difference-in-difference estimate in (6).
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Effect of Supervisor Ratcheting (MESR).

Additional Source of Ratcheting Variation There is another source of variation that
can be used to recover the effect of ratcheting: the variation in output and ratcheting before
centralization. As we mention above, around 3% to 7% of salespersons change supervisor in
any given month. This variation, when occurring before 2016, provides valid estimates of the
effect of ratcheting under the assumption that the salespersons across supervisors and across
units are randomly assigned. It can be used to obtain alternative estimates of AESR and
MESR that are comparable in magnitude but with a negative sign, and they are captured by
a1 R and aqo, respectively, where oy is the coefficient of ratcheting. The theoretical model

predicts a; < 0. Table 2 summarizes our theoretical predictions.

6.2 Benchmark specifications

We consider three different specifications of the difference-in-differences model with linear
continuous treatment. Specification (1) of the model is a regression of log sales on the variables
of interest, dummies for location and month, and salesperson fixed effects. Specification (2)
is a more general version that includes the following additional controls: salesperson tenure,
supervisor tenure, unionization status, classification of employment contract, family status
and dummies for residential location. In Specification (3), to check robustness, we introduce
supervisor fixed effects, to control for supervisors’ unobservable characteristics. The results,

displayed in Table 3, are very similar across all specifications.”

Table 3 shows that the elimination of ratcheting has a positive and significant effect® on
total sales by salespersons in the SBUs. In all models, the coefficient ai of the interaction of
supervisor ratcheting with the indicator for the change in goal-setting after August 2016 is
positive and statistically significant. We note that the coefficients are very similar across the

specifications: 0.5 in Specification (1), 0.56 in Specification (2) and 0.52 in Specification (3).

"As a preliminary step, we reject the hypothesis that the log-log or the levels specifications offer a better
fit to the data. The results are reported in Appendix A.2.

8Throughout the paper we test whether the estimated coefficients are statistically different from zero and
evaluate statistical significance at the 5% significance level.
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Given the large differences in the ratcheting that supervisors apply, the effect of eliminating
supervisor ratcheting varies considerably across salespersons. To characterize this heterogene-
ity, we consider the first and second moments of the distribution of causal responses to the
elimination of supervisor ratcheting: the previously defined average (AESR) and marginal
(MESR) effects of supervisor ratcheting, respectively. The average effect of eliminating su-
pervisor ratcheting (AESR) is positive and statistically significant in all three specifications.
The estimated AESR is 0.3 in Specification (1), 0.33 in our benchmark Specification (2), and
0.31 in Specification (3). This result implies that the complete elimination of supervisor ratch-
eting would lead, on average, to a 34%-39% increase in sales, depending on the specification.
In practice, however, a complete elimination of ratcheting is difficult to implement because it
requires a credible commitment to the unrealistic policy never to use employment history to
set future goals. For this reason, we interpret the AESR estimate as an upper bound of the

possible benefits of eliminating incentive ratcheting.”

Recall that MESR captures how the effect on sales varies between two salespeople sub-
jected to different levels of ratcheting that are one standard deviation apart from each other.
It offers a standardized unit measure of the heterogeneity in the output increase due to elim-
inating supervisor ratcheting. The MESR coefficient is positive, statistically significant and
similar in magnitude across specifications: It is 0.16 in Specification (1), 0.18 in Specifica-
tion (2), and 0.17 in Specification (3). In percentage terms, this result implies that someone
who faces one standard deviation more ratcheting than (for example) the average salesperson
increases sales by approximately 17-20% more than the average when the firm switches to
a uniform ratcheting rule. Note that by design, this “marginal” effect of higher ratcheting
on sales does not vary with the point of reference, whether it is the average salesperson or
the salesperson who experiences similar levels of ratcheting before and after centralization.
In section 6.3.4, we examine the validity of this feature of our model of linear continuous

treatment.

With respect to the variation in sales with ratcheting before the centralization in August

9 Appendix A.3 shows that the results are not driven by influential observations.
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2016, Table 3 shows that the effect of ratcheting before August 2016, represented by «q, has
the theoretically predicted negative effect on output in specifications (1) and (2), but the
coefficients are not statistically significant. The point estimates are -0.25 in Specification (1)

and -0.19 in Specification (2).1°

Finally, specification (3) shows that including supervisor fixed effects does not affect the
estimated effects of ratcheting, as. This result implies that, apart from the differences in
supervisors’ subjective propensity to ratchet, observed and unobserved heterogeneity across

supervisors does not impact our estimates.!!

6.3 Robustness Analysis of the Benchmark Specification
6.3.1 Ratcheting Heterogeneity and Selection

One key concern that needs to be addressed relates to the allocation and reallocation of
salespersons to supervisors and their associated subjective ratcheting. The identification of
the effect of ratcheting on output in our model relies on the assumption that the allocation and
reallocation of supervisors to salespersons is unrelated to the performance of salespersons in
terms of sales and its dynamics. To test that assumption, we adopt a variation of the classical
test for non-random attrition by Nijman and Verbeek (1992). We include, in our benchmark
specification (2) of Table 3, dummies for past, current, or future changes of supervisor. Under
the null hypothesis, the reasons why a salesperson changes supervisors are not related to the
salesperson’s output and these dummies are, therefore, all zero. If one of the dummies is
statistically different from zero, then the estimates suffer from selectivity bias, and they are

not valid.

Formally, we include as a regressor the variable from the classical test for non-random
attrition proposed by Nijman and Verbeek (1992): a dummy equal to one if the salesperson

changes supervisors in the following month and zero otherwise. We allow the effect of this

10 As discussed in Section 6.1, we use a different source of variation to identify and estimate this parameter
than our main parameters of interest. Since there is less variation in this source, we obtain less precise estimates.

' Appendix A.4 shows that we obtain very similar results when we use net sales or gross profit margin as
the dependent variable.
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dummy to be different for the periods before and after centralization. A negative coefficient
of this dummy, for example, would indicate that the CCU reallocates salespeople to a new
supervisor after a month of unexpectedly poor sales. In any event, a non-zero statistically
significant coefficient of the dummy is evidence for non-random reassignment of salespersons
to supervisors that is influenced by past performance. We also incorporate a dummy that is
equal to one if the salesperson changes supervisors in the current month and zero otherwise.
Again, we allow the effect of the dummy to be different before and after the centralization.
Finally, we add to the list of explanatory variables an indicator that is equal to one if in the
preceding month the salesperson changed supervisors, with the effect again possibly different

for the periods before and after the centralization.

Table 4 presents the test results for non-random reassignment for each of our specifications
in Table 3. The results show that in all specifications none of the test dummies is statistically
significant neither before nor after the centralization event. The only exception is the dummy
indicating that the salesperson changes supervisors in the following month in Specification (1)
which is statistically significant for the period before the centralization. However, in Speci-
fications (2) and (3) its coefficient ceases to be significant after the introduction of controls.
Thus, we conclude that changes of supervisors are not driven by considerations related to
sales. In technical terms, we find no evidence for selective reassignment of salespersons to

supervisors.

Table 5 provides further evidence concerning the assignment of salespersons to supervi-
sors. We consider two related regressions for each observable characteristic of the salespersons.
In the first specification, we regress the characteristics on location and time dummies only;
and in the second regression, we regress the same characteristics on supervisor fixed effects,
supervisor tenure, and location and time dummies. The table reports the F-tests for the
joint significance of supervisor tenure and fixed effects, along with the increase in the ex-
plained share of the variance due to the addition of supervisor fixed effects and supervisor
tenure. Under the hypothesis that the company uses a specific policy to match salespersons

of certain characteristics to supervisors of certain characteristics, it is possible to predict the
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characteristics of a salesperson from the characteristics of the supervisor. Since most of the
characteristics of the supervisors do not change during the period of study, in a panel setting
they reduce to supervisor fixed effects. Table 5 shows that the supervisor fixed effects and
tenure “explain” at most 12% of the variation in the characteristics of salespersons. More-
over, the most important variable that explains the ratcheting that salespersons face is their

location.

In combination, Tables 4 and 5 reveal that the allocation and reallocation of salespersons
to supervisors is largely driven by the geographical location and intertemporal shocks that

are unrelated to the performance of salespersons.

6.3.2 Adjustment to Changes in Ratcheting

We performed several robustness checks to explore the validity of our main specification by
testing for gradual adjustment to the change in goal setting, different effects of ratcheting

based on educational attainment, and alternative behavioral responses to ratcheting.

Gradual Adjustment First, we investigate whether the adjustment in effort and, there-
fore, sales takes place immediately or over several months before and after the official switch
from supervisor to uniform ratcheting. One may well expect that the preparation for the
change in the goal-setting policy takes place in the months immediately beforehand and that
the management communicates some information to the salespeople in advance, in order to
manage expectations. One might also expect that the workers do not immediately adjust their
behavior to the new goal-setting policy due to behavioral, organizational, or communicational

issues.

Table 6 presents the results from estimating the benchmark difference-in-differences model
of Table 3 for total sales that include month-specific effects of ratcheting for the months just
before and after the change in goal setting. Specification (1) incorporates such a month-specific
effect for August 2016 that captures the adjustment and disruption to sales during the month

of transition to automatic goal setting. The results show that its coefficient is close to zero
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and not statistically significant. Specification (2) also includes additionally interactions of
ratcheting with the dummies for the month before and the month after August 2016. These
new variables also have coefficients close to zero and have no statistically significant effect
on total sales. We obtain very similar results in Specification (3) where we incorporate into
the baseline model interactions of ratcheting with monthly dummies for all the months in the
period June 2016 — October 2016. Relative to Specification (2), the additional interactions
are neither economically nor statistically significant. Most importantly, the inclusion of the

new variables does not change the estimates of our main effects of interest.

These results show that we can rule out the hypothesis that total sales adjusted
gradually before or after August 2016 They show that salespersons in the SBUs adjusted
their behavior to the change in the goal-setting policy over the course of just one month,

August 2016.

Average Past Ratcheting Second, we considered the hypothesis that the average ratch-
eting before August 2016, and not the ratcheting of the current supervisor, determines the

gains from the elimination of supervisor ratcheting.

Table 7 presents the related results. Specification (1) replaces the ratcheting of the current
supervisor with the average past ratcheting that a worker experiences before August 2016.
The estimated average effect of eliminating supervisor ratcheting (AESR) is 0.27 while this
coefficient in the benchmark specification in Table 3 is 0.33. With respect to the MESR
coefficient, we obtain 0.15, while in the benchmark model it is 0.18. The regression does
not include as a regressor ratcheting. The reason is that, since ratcheting varies only across
salespersons but not over time, its effect on sales becomes absorbed by the salesperson fixed

effects.

Relative to Specification (1), Specification (2) in Table 7 also investigates whether changing
the supervisor at the same time as changing the goal setting policy has a distinct effect on
the behavior of salespersons. The switch from supervisor to automatic ratcheting may be

more credible, when the firm shuffles supervisors, so that salespersons and their supervisors
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start under the new policy with a clean slate and without the burden of a common history.
We interact a dummy for a change of supervisor in August 2016 with average past ratcheting
and the indicator for the change in the goal setting policy. We add these new variables to
the list of regressors in Specification (1). The results show that none of the new variables is
statistically significant, rejecting the hypothesis that the reallocation of supervisors in August

2016 lends credibility to the switch from supervisor to automatic goal setting.

Finally, Specification (3) tests formally whether current or average past supervisor ratch-
eting is better at explaining the behavior of salespersons. To perform the test, we take the
difference between average and current supervisor ratcheting and interact it with the indicator
for the introduction of automatic goal setting. We then incorporate these interactions in the
benchmark specification (2) of Table 3. The null hypothesis is that current supervisor ratch-
eting is sufficient to explain the behavior of salespersons and the coefficients of the difference
between average past and current ratcheting is zero. The estimates in Table 7 confirm that

this is indeed the case.

Lagged Past Ratcheting Third, we explored whether the response to ratcheting depends
disproportionately on the experience of the salesperson in the recent past. This form of myopia
may have its roots in bounded rationality, rational inattention, or some form of behavioral

bias.

Specification (1) in Table 8 estimates a version of the benchmark model where supervisor
ratcheting is represented not by current ratcheting but by lagged ratcheting, i.e., the supervisor
ratcheting in the preceding month. The hypothesis is that recent events have a greater impact
on the expectations of salespersons and the best predictor of the near future is the recent past.
The estimated effect of eliminating lagged ratcheting is statistically significant with a point
estimate of 0.39. Specification (2) incorporates lagged ratcheting for each of the last three

months, but none of the newly added variables are statistically significant.

Finally, Specification (3) tests formally whether current or lagged supervisor ratcheting is

better at explaining the behavior of salespersons. To perform the test, we take the difference

24



between lagged and current supervisor ratcheting and interact it with the indicator for the
introduction of automatic goal setting. We then incorporate this interaction in the benchmark
specification (2) of Table 3. As discussed in the preceding section, the null hypothesis is that
current supervisor ratcheting is sufficient to explain the behavior of salespersons and the
coeflicients of the interaction is zero. The estimates in Table 8 confirm that this is indeed the

case.

Cognitive Skills and Ratcheting Fourth, we investigate whether the salespersons with
no university education have a distinctly different response to incentive ratcheting than their
presumably more sophisticated colleagues with at least some form of tertiary education. In
this way, we explore whether people of different cognitive skills (approximated by educational

attainment) have different behavioral response to complex incentive schemes.

To operationalize the hypothesis, we re-estimate our benchmark models reported in Table
3 but only for the subsample of salespersons who have at most a high school diploma. The re-
sults, presented in Table 9, show that for all model specifications the coefficients of eliminating
supervisor ratcheting for the salespersons without any tertiary education are very similar to
their counterparts reported in Table 3. The same applies for the estimated AESR and MESR:
For example, in our most general model specification (3) the AESR for the salespersons with-
out any tertiary education is 0.38 which is similar to the AESR for the whole sample, 0.31,
while the MESR for the salespersons without any tertiary education is 0.21 which is similar to
the MESR for the whole sample, 0.17. Thus, we conclude that the results reported in Table
3 are not driven by the behavioral response of only the more sophisticated salespersons with
tertiary education. We attribute this result to the fact that, contrary to the setting in Abeler
et al. (2024), in our setting salespeople have had years to learn about ratcheting incentives;
The “smoking gun” quote in section 3.2 is further evidence that employees understand how

ratcheting incentives work in the firm.
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6.3.3 Falsification Test

As a falsification test, we repeat exactly the same estimation procedure but for the Sales SSU
that does not undergo any changes in its goal-setting policy. The salesforce that has always
been in the Sales SSU are subjected to automatic ratcheting both before and after August
2016. Appendix A.5 presents the derivation and statistical properties of our measure of su-
pervisor ratcheting for the Sales SSU. Since the SSU salespersons have a common expectation
of goal ratcheting before and after August 2016, they should not change their effort. Thus,
the coefficient ay and « in this falsification test should be zero. We estimate the same three

specifications of Table 3 for the Sales SSU. The results are reported in Table 10.

In contrast to the results for the SBUs, the estimates of the coefficient as for the Sales
SSU are of small magnitude, and never statistically significant from zero in any of the three
specifications. Ratcheting before the centralization also does not affect sales: the estimates
of the coefficient a7 in Specifications (1) and (2) are small in magnitude and not statistically
different from zero. Thus, the estimates show that prior supervisor ratcheting has no effect

on the workers in the Sales SSU neither before nor after August 2016.

6.3.4 Other Effects of Centralization

The centralization of the SBUs salesforces into the SSU sales division means that not only all
salespersons are subject to the same goal setting process, but that other things also change
for the employees in the original SBUs, such as logistics, tasks, etc. All these common changes
associated with centralization lead to a common shift in sales that salespersons in the SBUs
experience, relative to salespersons in the Sales SSU. Furthermore, the centralization might
have had other heterogenous effects on performance, for example due to difficulties in merging
cultures and coordination problems, which might correlate with ratcheting and thus constitute
a possible confound. To take care of these issues, we estimate two specifications: a triple
difference regression that allows us to control for the baseline effect of the centralization; and

a triple difference regression that also adds controls based on a survey of the supervisors about
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the centralization.

The triple difference model uses the data from both the SBUs and Sales SSU. In our
context, the first difference is between the SBUs and the Sales SSU, the second is between
the periods before and after August 2016, and the third is between the ratcheting levels of
different supervisors. With the triple difference, we explicitly control for and estimate the
effect of the additional common changes, represented by a common shift, that salespersons in
the SBUs experienced during the centralization, relative to the salesforce already in the Sales
SSU. Moreover, the triple difference specification allows us to compare formally the effect of
eliminating supervisor ratcheting in the SBUs, relative to the Sales SSU. Finally, it improves

the efficiency of estimating some parameters.

Formally, let D; be an indicator equal to 1, if the salesperson ¢ belongs to the SBUs, and

0, if the salesperson belongs to the Sales SSU. The regression model that we take to the data
is: 12

sit = Bo + P1DiTy + BaRije (1 — D;) + B3Riji Di+ (7)

BaRiji Ty (1 — D;) + Bs Rije Ty Dy + Xt B 4 vi + At + €t

The identification of models (7) relies on the parallel trend assumption and the additional
and stronger identifying assumption that the firm does not take into consideration output
when assigning salespersons to supervisors, i.e., the assignment to supervisor ratcheting is
exogenous with respect to output considerations.'® We already showed in section 6.3.1 that

this assumption holds in our empirical context.

12This model is equivalent to the more usual specification of triple difference models:
sit = Yo + 1Tt + v2Di + v3Rijt + vaTyDi + vs Rijie Tt + Y6 Rije Di + vr Riji Ty Di + Xy +vi + At + €4t

Note that in this specification 17} represents the difference between the average monthly effects before and
after the change in goal-setting, while v2D; represents the difference between the average salesperson effect in
the Sales SSU and the SBUs. These statistics can be readily calculated after the estimation of equation (7) if
necessary. The equivalence between the two specifications can be established by expanding equation (7) and
then gathering terms. We estimate equation (7) because it allows us to readily test the hypothesis that for the
Sales SSU the change in goal-setting has no effect.

3De Chaisemartin and D’Haultfoeuille (2020) and Callaway, Goodman-Bacon and Sant’Anna (2021) show
the necessity of the latter assumption when the treatment variable is continuous or in doses. The effect of
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In this triple difference setting, the theoretical model predicts that 85 > 0 and 54 = 0. The
AESR is equal to (85— 34) R, while the MESR is equal to ((85—f34) o. The variation in output
and ratcheting before the centralization again provides alternative estimates of the AESR and
the MESR (similar in magnitude but with opposite sign), which are equal to (33 — 52) R and
(B3 — B2)o, respectively, where B3 and (2 are the coefficients of the interactions of ratcheting
with the indicators for the SBUs and the Sales SSU, respectively. The theoretical model
predicts B3 < 0 and B2 = 0. The coefficient 5; stands for the common shift in sales that

salespersons in the SBUs experience due to common changes associated with centralization,

relative to the Sales SSU.

Table 11 presents the results. We consider three specifications of equation (7) as in Table
3 of section 6.2. The estimate of the common shift parameter 1 is -0.16 in Specification (1),
-0.2 in Specification (2), and -0.11 in Specification (3). None of these estimates is, however,
statistically significant. The rest of the results confirm that the elimination of ratcheting has
a positive and significant effect on total sales for salespersons in the SBUs: In all models,
the coefficient S5 of the interaction of supervisor ratcheting with the indicators for the SBUs
and for the change in goal setting after August 2016 is positive and statistically significant.
In contrast, the estimates of the corresponding coefficient 54 for the Sales SSU are of small
magnitude, and never statistically significant from zero in any of the three specifications. Since
the estimated effects for the Sales SSU are statistically zero, our triple difference estimates
of the effect of eliminating ratcheting coincide in practice with those of the difference-in-

differences model for the SBUs.!*

switching from ratcheting R to ratcheting R’ is:

{[EGu|Ty =1, D=1, Rijt=R) — E (st |T: =0, D; =1, Rijs = R)]
—[E(sa|Ti=1, Di=1, Rijy=R') —E (sa|T: =0, Di =1, Rije = R')]}
—{[E(sat|Ty =1, D; =0, Rijt =R) — E (54 |T: =0, D; =0, Rijs = R)]
—[E(sit|Ty=1, Di=0, Rijg =R') — E (s |T. =0, D; =0, Rij: = R')]}

We obtain the formula for the triple difference estimator of the effect of ratcheting by following Angrist and
Pischke (2008). First, we define the conditional mean function E (st |1, D;, Rij+). For any two distinct levels
of ratcheting R and R’, this function can take on at least eight values. As explained earlier there are eight
coefficients of interest, so the model is (over)identified. We equate each of the empirically observed expected
values to equation (7) and use the resulting system equations to solve for the parameters in equation (7), which
yields the triple difference estimator.

"In Appendix A.6, we reject the hypothesis that a more general specification, which allows all explanatory
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As a complementary analysis we use survey-based controls to rule out the possibility that
centralization has heterogeneous effects across supervisors that are different from the effect of
eliminating supervisor ratcheting. For example, we want to rule out that the centralization
problem was more complex for some supervisors than for others and some of the results
that we observe are due to this difference in complexity. Right after the centralization, the
firm conducted a survey that among other things asked supervisors about the challenges
associated with the centralization. The questions of interest to us are related to the complexity
of centralization, how potential clash of divisional cultures affected the implementation, how
centralization affected coordination, how centralization affected the relations with clients, and
how centralization affected the ability to respond to market changes. Supervisors responded
to each question on a scale from one to five. For each question, we group the responses into
two categories: agree and disagree with the statement of the question. Then, we interact the
resulting dummies with the indicator for the centralization event and introduce these new
variables in our triple difference specifications presented in Table 11. In all specifications, the
estimates of the effect of eliminating ratcheting do not change after the introduction of the
new variables. Moreover, in our most general specification (3), none of the coefficients of the

new variables is significant. The online Appendix A.7 presents the results in more detail.

6.4 Non-Linear Specifications

The linear specification that we have presented so far is easy to interpret and provides clear
results, yet it relies on strong assumptions (De Chaisemartin and D’Haultfeeuille, 2020; and
Callaway, Goodman-Bacon and Sant’Anna, 2021). To show that linearity is not driving our
results, we now present two different non-parametric specifications that yield similar results.
These specifications also have the advantage that they allow us to estimate how sales change

in a nonlinear way as ratcheting increases.

variables to have different coefficients for the Sales SSU and the SBUs, offers a better fit to the data.
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6.4.1 Quartiles Specification

We examine a “discretized” difference-in-differences regression in which ratcheting is replaced
by dummies representing its quartiles. To obtain the full set of regressors, we interact the
dummies representing the quartiles with the indicators for the change from supervisor to au-
tomatic ratcheting in August 2016. Apart from the replacement of ratcheting by its quartiles,
the specifications that we consider are the same as specifications (1), (2) and (3) in Table 3,

with careful consideration of the reference groups for coefficient interpretation.'®

Formally, we consider the following version of model (5): The effect of eliminating super-
visor ratcheting corresponds to the difference-in-differences defined across two dimensions—
before and after August 2016; and relative to the first quartile of ratcheting. In contrast to
the benchmark model, the quartile specification allows the effect of ratcheting on output to
change from one quartile to the next. As it can be seen from equation (6), the difference
between the coefficients of successive quartiles identifies how the effect of ratcheting on sales
evolves from one ratcheting quartile to the next. By definition, this incremental effect does
not vary in the linear specification. Thus, the quartile specification allows us to examine the

validity of this assumption.

Table 12 reports the regression results. We consider the same three specifications as in
Table 3. In Specification (1), the estimates for the interaction of ratcheting quartiles with
the indicator for the change in goal setting after August 2016 are all positive and statistically
significant: The coefficient for the second quartile is 0.57; for the third, 0.45; and for the fourth,
0.86. In our benchmark Specification (2), the coefficients of the effect of eliminating supervisor
ratcheting for the second, third and fourth quartiles are 0.57, 0.49 and 0.88, respectively. In
Specification (3), we introduce supervisor fixed effect and obtain somewhat smaller effects of
eliminating ratcheting relative to the benchmark first quartile: 0.48, 0.48, and 0.68 for the

second, third, and fourth quartiles respectively. Still, none of the coefficients of interest in

5The constant in the regression absorbs the effect of the first ratcheting quartile and provides the reference
with respect to which we evaluate the effect of the second, third, and fourth ratcheting quartile on sales. The
average of the monthly dummies after August 2016 provides the reference with respect to which we evaluate
the change in the effect of the second, third, and fourth ratcheting quartile on sales after August 2016.
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Specification (3) are statistically different from those found in Specification (2). Thus, we
confirm that even in this more general specification, the non-linear effects of ratcheting on
output are not driven by observable and unobservable characteristics of supervisors, once we
control for supervisor ratcheting. With respect to statistical significance, the estimates of the
effect of supervisor ratcheting in all three specifications are all statistically different from their

counterpart for the reference category, the first quartile.

Moreover, the estimates of the quartiles regression show that there are pronounced dif-
ferences in the way ratcheting affects sales when comparing salespersons subjected to little
or no ratcheting, salespersons subjected to intermediate levels of ratcheting, and salespersons

subjected to high levels of ratcheting. We explore further these nonlinearities in section 6.4.3.

6.4.2 Specification with Supervisor-Specific Effects

As an even more general robustness test, we run a specification in which the effects of switching
the goal-setting policy are estimated fully non-parametrically with individual dummies for
each supervisor. In this way, we impose no restrictions on how the supervisor’s characteristics

affect sales as a result of the restructuring of August 2016.

Specifically, we estimate a panel data regression of log sales, s;, on supervisor effects that
apply for the whole period of study, ¢;, supervisor effects that apply only for the period after
August 2016, p;, control variables, X;, that include the tenure of the salesperson and of the
supervisor, salesperson fixed effects, unit location dummies, time dummies and dummies for

the salesperson’s residential area:

sit = Bo + pi Ty + @ + XuB+ v + Xt + €ir (8)

The supervisor effects, ¢;, for the whole period represent the impact of each supervisor on the
performance of salespersons both before and after the centralization. The supervisor effects

for the period after August 2016, p;, capture the effect of the centralization at the level of
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each supervisor.'® For the rest of this section, we refer to these effects as the supervisor
effect of eliminating supervisor ratcheting (SEER). For the SBUs, there are three predictions:
(1) there is significant variation in the supervisor effects p;; (2) this variation in p; can be
traced back to differences in supervisor ratcheting; and (3) the supervisor effects ; and p;
are negatively related if the supervisor effect largely reflects supervisor ratcheting, since the
elimination of supervisor ratcheting should imply that the latter cancels the former. Figure 2,
Panel 2.1 presents the estimated SEER. It shows that there is heterogeneity in the estimated

coeflicients, and that they are precisely estimated.

Panel Iin Table 13 reports the results from regressing p; (the supervisor effect of changing
from supervisor to uniform ratcheting) on ¢; (the overall supervisor effects). As expected,
the relationship between the two is negative and statistically significant, with a coefficient
estimate of -0.19. To visualize the regression analysis, Figure 3 plot the two sets of supervisor
effects against each other. Panel II of Table 13 goes further and shows that, for the SBUs,
there is a positive relationship between the SEER and our benchmark measure of supervisor
ratcheting. It shows that an increase in initial supervisor ratcheting is associated with a
larger SEER. Finally, Panel III investigates whether the relationship from Panel II survives
the introduction of control variables that represent how managers allocate their time across
tasks.!” The relationship survives the introduction of these additional controls: In fact, for
the SBUs the coefficient of ratcheting more than doubles in size, from 0.66 in Panel II to 1.43

in Panel III.

16 This specification allows us to test whether unobservable characteristics of the supervisor have a differential
effect after the organizational change. The changes that supervisors experience are minor in comparison
to salespersons: the core task of supervisors remain unchanged, namely, managing a group of salespersons
(salesperson training/mentoring, tracking performance and motivation, administrative work, and daily team
meetings). This leads us to think that supervisor traits that might be relevant in periods of change, such as
“openness to experience” or “resistance to change”, did not play a large role, especially in contrast to the big
and significant changes in ratcheting expectations.

"In April 2017, the company conducted a survey about the allocation of supervisor time to various man-
agerial activities. For the survey, the company asked a subsample of 100 supervisors how they allocate their
time in the first trimester of 2016 and for the first trimester of 2017. Thus, the first wave of the survey reflects
the allocation of supervisor time to managerial activities before the changes in August 2016 while the second
reflects managerial practices after the change in August 2016.
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6.4.3 Nonlinear Output Cost of Ratcheting

The nonlinear specifications in sections 6.4.1 and 6.4.2 allow us to formally investigate how
the output cost varies with the level of supervisor ratcheting in the SBUs and to determine
whether these incremental changes in the effect of ratcheting are statistically significant. Thus,
the nonlinear specifications allow us to detect if there is a range in which ratcheting has its
greatest effect on sales. Following Angrist and Imbens (1995), we define the incremental
change in sales as ratcheting increases from one quartile to the next as the causal response of

sales to ratcheting.

To rigorously estimate the causal responses, we consider the triple difference equivalents of
the non-linear difference-in-differences specifications in sections 6.4.1 and 6.4.2, where ratchet-
ing in equation (7) is replaced by its quartiles or by supervisor fixed effects. Online appendix
A8 presents the results. With these triple difference specifications, we verify that ratcheting
has no effect for the Sales SSU workforce, even when we allow for a nonlinear output cost of
ratcheting. Thus, the estimated effects of ratcheting in the triple difference regressions coincide
in practice with their counterparts for the difference-in-differences regressions. Specifically,
we find that the effect of eliminating supervisor ratcheting monotonically increases but at a

decreasing rate.

Figure 4 presents the estimated causal responses, while Figure 5 plots the cumulative
output changes due to the switch away from supervisor subjective ratcheting to uniform
ratcheting after the centralization. The results for the quartile specification, plotted in Panel
2 of Figure 4, show that the causal response decreases from 0.53 to 0.25 and 0.08 as we move
from the first to the second, from the second to the third, and from the third to the fourth
quartile, respectively. In percentage terms, these estimates translate to a marginal decrease
in output from the first to the second, from the second to the third, and from the third to
the fourth quartile of ratcheting of 69%, 28%, and 8%, respectively. The first two estimated
causal responses are statistically different from zero. Thus, ratcheting has its greatest impact
on output when salespeople move from no ratcheting to some ratcheting, while moving from

average ratcheting to high ratcheting leads to a more limited behavioral response. Putting
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all effects together, Panel 2 of Figure 5 shows how sales change for salespeople in each of the
ratcheting quartiles. Salespeople who before the centralization have “good” supervisors (i.e.,
supervisors who engage in low ratcheting) decrease their productivity, while the opposite
happens for salespeople who have “bad” supervisors (i.e., supervisors who engage in high
ratcheting). Panel 3 of Figure 4 and Panel 3 of Figure 5 show that when we estimate the
model with supervisor fixed effects for the Sales SSU and the SBUs, we obtain similar results

to what we find under the quartiles specification.

To compare the causal responses of the linear and quartile specification, we define the
quartile equivalents for the linear specification. We compute the predicted increase in sales
due to the elimination of ratcheting evaluated at the median of each quartile of ratcheting.
The causal response then corresponds to the difference between the predicted median values
from one quartile to the next.'® Panel 1 of Figure 4 shows that, not surprinsingly, the causal
response under the linear specification does not change across quartiles and is around 0.14.
In percentage terms, this estimate translates into a 15% incremental increase in the effect of
supervisor ratcheting from one quartile to the next. In contrast, the quartile specification
shows decreasing causal responses indicating that output reduction is larger when people
move from an environment with no ratcheting to one with moderate ratcheting than when
they move from moderate to high ratcheting levels. However, the flexibility of the quartile
specification comes at the price of a reduction in the precision of the estimates, relative to

the linear specification.

7 Discussion and Conclusion

This paper estimates the non-linear effect of ratcheting on output in the context of a large
Chilean company engaged in the distribution and sale of beverages. The institutional setting

and the change from supervisor ratcheting to a common method of goal-setting for sales allows

18The causal response in the linear model, when moving from quartile g to quartile g + 1, is

(Bs — Ba)(Rg41 — Ry)
where R, is the median ratcheting in quartile q.
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us to estimate the output cost of ratcheting as supervisor ratcheting varies.

We find that, in the context of this firm, one standard deviation reduction in supervisor
ratcheting leads to an increase in output by 19%. Our flexible specifications show that the
incremental effect of increasing ratcheting is greater when salespersons face low to moderate
levels of ratcheting. We show that these results are not driven by educational or cognitive
differences among the employees. In fact, the results show that the salespeople of the firm are
quite sophisticated: Their behavior is not driven by the past but by future expectations about
ratcheting, and they adjust quickly to changes in goal-setting. Moreover, the non-linearity
in their response to ratcheting persists even under the most general specifications where we
control for the identity and the characteristics of their supervisors. These results are not
driven by non-random assignment of salespersons to supervisors. We leave to future research

to explore the causes of this non-linear response.

The results also caution that transparency, uniformity and formal commitment are not by
themselves a solution to strategic output reduction caused by ratcheting, if the firm commits
to a rule that still conditions goals on past performance. Moreover, they show that the good
managerial practices of some supervisors who have a record of not behaving opportunistically
can have a large effect on productivity without the need for institutional formal commitment.
Our estimates help identify supervisors who do not opportunistically ratchet up goals when
they learn about the productivity of their subordinates. As a result, the salespersons in their
units turn out to have higher sales before the centralization. These supervisors manage to

achieve this outcome even in the absence of formal transparency and firm commitment.

The value of such “good” managers becomes even greater in view of our finding that the
output cost of ratcheting is likely nonlinear: The incremental output cost of switching from
a “good” manager who does little or no ratcheting to a manager who applies an intermediate
level of ratcheting is greater than the output cost associated with switching from a supervisor
who applies an intermediate level of ratcheting to a supervisor who applies high level of
ratcheting. Thus, our findings suggest that firms would do well if they identify such “good”

managers and investigate whether their managerial practices could be adopted more broadly.
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Figure 1: Supervisor Ratcheting, SBUs. Panel 1.1 presents the estimated supervisor ratcheting for the
SBUs, which we obtain following the methodology in Brahm and Poblete (2018). Panel 1.2 presents
the density distributions of the estimated supervisor ratcheting for the SBUs.
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2.1

Supervisor Effects After Centralization
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Figure 2: Supervisor Effects. Panel 2.1 presents the estimated supervisor effects on sales after the
centralization of the SBUs (measured in In(sales)) introduced in section 6.4.2. The variation in the
estimated supervisor effects after centralization captures the effect of eliminating supervisor ratcheting
on sales. Panel 2.2 presents for the SBUs the supervisor effects that apply to the whole period of study
(measured by In(sales)). We obtain the fixed effect estimates from the regression of log total sales on
supervisor fixed effects that apply for the whole period of study, distinct supervisor fixed effects for
the period after centralization, supervisor tenure, salesperson tenure, and location and time dummies.

40



3.1

Supervisor Effects After Centralization
0
°
°
.J
]
°
N,
°
°
$
°

N
T T T T T
-3 -2 -1 0 1
Supervisor Effects for the Whole Period
® Supervisor — Fitted values
3.2
°

Supervisor Effects After Centralization

T T T T T
-5 0 .5 1 15
Supervisor Ratcheting

® Supervisor — Fitted values

Figure 3: Relationship Between Supervisor Effects and Supervisor Ratcheting. Panels 3.1 presents for
the SBUs the relationships between the supervisor effects for the period after the centralization and
the supervisor effects that apply to the whole period of study (measured by In(sales)), introduced in
section 6.4.2. The variation in the estimated supervisor effects after the centralization represents the
effect of eliminating supervisor ratcheting on sales. Panel 3.2 presents for the SBUs the relationship
between the supervisor effects for the period after the centralization and our measure of supervisor
ratcheting. We obtain the fixed effect estimates from the regression of log total sales on supervisor
fixed effects that apply to the whole period of study, and from distinct supervisor fixed effects for the
period after centralization, supervisor tenure, salesperson tenure, and location and time dummies.
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Figure 4: Causal Responses of Eliminating Ratcheting under Centralization. The figure presents the
estimated causal responses of eliminating supervisor ratcheting under the linear, quartile, and fixed
effects specifications (Panels 1, 2, and 3, respectively). The causal response is defined as the change
in the effect of eliminating supervisor ratcheting on sales from one quartile to the next. The causal
response of moving from quartile g-1 to q is reported at quartile ¢, where q=2, 3, and 4. In Panels 1
and 2, the quartiles are defined with regard to the distribution of supervisor ratcheting for the SBUs.
In Panel 3, the quartiles are defined with regard to the distribution of estimated supervisor effects for
the SBUs in the period after August 2016. For the linear model, the effect of eliminating supervisor
ratcheting and the associated causal response are evaluated at the median for each quartile. For the
fixed effects specification, the effect of eliminating supervisor ratcheting for each quartile is equal to
the corresponding median supervisor effects for the period after August 2016 for each quartile.
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Figure 5: Output Changes due to the Elimination of Ratcheting under Centralization. The figure
presents the estimated output change due to the switching from supervisor to uniform ratcheting under
centralization for the linear, quartile, and fixed effects specifications (Panels 1, 2, and 3, respectively).
In both Panels 1 and 2, the quartiles are defined with regard to the distribution of supervisor ratcheting
for the SBUs. Panel 1 plots the point estimates and the associated confidence intervals of the linear
specification, evaluated at the medians of each of the ratcheting quartiles. Panel 2 plots the point
estimates and the associated confidence intervals of the quartile specification. Panel 3 plots the point
estimates and the associated confidence intervals of the supervisor fixed effects specification. In Panel
3, the quartiles are defined with regard to the distribution of estimated supervisor effects for the SBUs
in the period after August 2016.
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Table 1: Total Sales Before and After Centralization, SBUs salesforce

Raw Sales (mln CLP)  Adjusted Sales (mln CLP) Monthly Averages

Avg. Sales Std. Dev. Avg. Sales Std. Dev. Supervisors  Salespeople
Under Ratcheting 74.68 71.83 70.51 58.42 55.14 364.14
Post Ratcheting 81.91 79.10 84.14 73.27 53.08 387.23

Note: Workers in the SBUs switch from supervisor ratcheting to automatic goal setting in August
2016. The sample includes data for the period January 2016 - August 2017. Adjusted sales stand for
sales for which monthly and location-specific variation is eliminated.

Table 2: Theoretical Predictions for the Benchmark Model
Difference-in-Differences Model: Equation (5)

Variable Notation Coefficient Prediction
Ratcheting Rijt o <0
Ratcheting*Post RijtT (o) >0
Effect of Eliminating Ratcheting Notation Prediction
AESR as R >0
MESR ass >0

Note: This table presents the theoretical predictions about the estimates of our benchmark difference-
in-differences model defined by equations (5). "Post" represents the switch from supervisor ratcheting
to automated goal setting in August 2016. Ratcheting represents the subjective ratcheting of the
supervisor prior to the change in compensation policy. R stands for average ratcheting and s stands for
one standard deviation of the distribution of ratcheting. AESR stands for average effect of supervisor
ratcheting and MESR for marginal effect of supervisor ratcheting.
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Table 5: Test for Random Allocation of Salespersons to Supervisors

Salesperson characteristics  F-test  Restricted R-sqr  Unrestricted R-sqr  R-sqr diff

High School Education 25.463 0.225 0.335 0.111
University Education 19.107 0.197 0.274 0.078
Female 18.113 0.115 0.172 0.056
Union Members 16.152 0.431 0.433 0.002
Married 21.316 0.179 0.274 0.095
Age 19.154 0.243 0.322 0.079
Tenure 26.879 0.203 0.321 0.118

Note: The table presents statistics from the regression of salespersons’ characteristics on location and
time dummies, supervisor fixed effects and supervisor tenure. The statistics summarize the extent
to which variation in supervisor fixed effects (i.e., supervisor characteristics) explains variation in the
characteristics of salespersons. "Restricted" refers to the specification in which we regress the charac-
teristics of the salespersons only on location and time dummies. "Unrestricted" refers to the specifica-
tions in which we also include the supervisor fixed effects and tenure as regressors. The difference in
the R-squared of the unrestricted and of the restricted specification measures the improvement in the
fit from the introduction of supervisor fixed effects and tenure. The related F-tests are statistically
significant.
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Table 13: Analysis of Supervisor Effects of Eliminating Ratcheting
Panel I: FE After Centralization Coef.  Std. Err. t

FE Ratcheting -0.189 0.095 -1.98
Const -0.055 0.157 -0.35
Obs 42

R-sqr 0.11

Panel II: FE After Centralization Coef.  Std. Err. t
Ratcheting 0.661 0.324 2.04
Const -0.371 0.241 -1.54
Obs 45

R-sqr 0.09

Panel III: FE After Centralization — Coef.  Std. Err. t
Ratcheting 1.431 0.419 3.41
Coaching time after change 0.020 0.015 1.28
Planning after change 0.036 0.030 1.18
Admin work after change -0.005 0.022 -0.25
Prep coaching after change 0.136 0.049 2.8
Const -2.992 1.078 -2.78
Obs 34

R-sqr 0.4

Note: We perform a panel data regression of log total sales on supervisor effects that apply to the
whole period of study, supervisor fixed effects for the period after the centralization (which capture
the impact of centralization at the level of each supervisor), salesperson tenure, supervisor tenure,
and location and time dummies. Panel I presents the regression of the supervisor fixed effects for
the period after centralization on the supervisor fixed effects for the whole period of study. Panel
IT presents the regression of the supervisor effects for the period after centralization on our baseline
measure of ratcheting. Panel III presents the regressions of the supervisor effects after August 2016 on
our baseline measure of ratcheting and the time devoted to various managerial activities. The table
reports robust standard errors.
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Online Appendix
A.1 Estimation of Ratcheting Behavior Using Daily Data

As a preliminary step in our empirical work, we present evidence for the existence of output
restriction in response to ratcheting. To do so, we use daily data for the period March 2017
— June 2019, which contain 507,152 observations. Unfortunately, we have no access to such
daily data for the period when the change from supervisor ratcheting to automatic uniform
ratcheting took place. The daily data contains the same variables about the employment
history and the demographics of salespersons and their supervisors. The main difference is
that they also contain detailed records of daily sales by product category for each salesperson in
the company, as well as the monthly goals for each salesperson by product category. Thus, the
daily data allow us to study whether and how sales (and therefore effort) adjust as salespersons
approach their monthly goals established by the automatic goal setting policy after August
2016.

We estimate the following equation:

Ln (Volume;jtq) = o0 + 71 GA?];&O_D + szAijt(jEl) + ’ngA?ﬁtzdl_O?) + ’y4GA§j%(2d_i11[))

+ ’75GA§3~1t2d__1§()) + ’yGGAgjzt(zd__l) + Uij + Vg + Wt + €ijta

where the subindex ¢ denotes salesperson, the subindex j denotes the category (which we
restrict to beer and soft drinks in this analysis), the subindex ¢ denotes the year-month
period (26 periods in total), and the subindex d denotes the day of the month (from 1 to 31).
The variable GA?];(?_U indicates whether the salesperson has achieved less than 80 percent
of the monthly goal and so on. Thus, we regress the natural logarithm of daily volume on a
set of dummies that capture the degree of goal achievement until the previous day. To create
these dummies, we first compute the ratio of cumulative sales in the period ¢ up to the day
d — 1 over the goal for the period ¢ (this ratio is equal to 0 on the first day of the month). We

then create six dummies that capture when this variable is between 0% and 80%, between

80% and 90%, 90% and 100%, 100% and 110%, 110% and 120%, and at more than 120%. To
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estimate the model, we drop the first dummy between 0% and 80%. We add the fixed effects

of day, period and salesperson-category.

This model captures how the level of goal achievement “at the start of the day” affects the
daily effort decisions of salespersons. If ratcheting is an important consideration, we expect
that 76 < 75 < 14 < 73 < 72 < 71 < 0; that is, that effort should “slow down” as they get
closer to the goal and that this slowing down should become more pronounced as they surpass

the goal.

The results are displayed in Table A1. We find evidence that is consistent with the presence
of ratcheting. As cumulative sales approach the goal, sales slow: if the ratio of cumulative
sales to goal is between 80% and 90% “at the start of the day”, sales are 8.3% lower in the
current day in comparison to the daily sales when the ratio was between 0% and 80%. If the
ratio is between 90% and 100%, the reduction is 11.8%. This reduction becomes much more
pronounced once the goal is attained: if the ratio is between 100% and 110%, the reduction
in daily sales is 18.1%; if the ratio is between 110% and 120%, the reduction is 23.4%; once

the ratio is beyond 120%, the reduction is 27.0%.

It could be argued that this gradual reduction might simply reflect the fact that, if goals
are well set/calibrated (in the sense that they capture “true” customer demand) and the
salespersons exert the same effort across all days of the month, sales would get harder to
achieve after the goal is reached. There are two arguments against this. First, while this
dynamic might be possible in settings where demand is discrete or “restricted” by a monthly
budget, customer demand in our setting is continuous and there is no reason to expect that it
changes dramatically according to the day of the month. Second, the estimates of vz show that
there is a pronounced “day of the month” effect, such that daily sales at the end of the month
are higher than at the start; specifically, the last (first) four days have 15% higher (lower)
sales on average than are made between days 5-26 (this is an effect frequently documented
in the sales literature). Thus, there is room to move sales upward or downwards at the end

of the month, which is when quota achievement tends to be reached.
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Table Al. Impact of goal achievement on daily sales

Dependent Variable: Ln(Volume)
Goal achievement 0%-80% (omitted)
Goal achievement 80%-90% -0.083*** (0.005)
Goal achievement 90%-100% -0.118%** (0.006)
Goal achievement 100%-110% -0.181%*%* (0.008)
Goal achievement 110%-120% -0.234%%* (0.013)

Goal achievement 120% or more  -0.270%** (0.017)

Salesperson-category fixed effects Yes
Period fixed effects Yes
Day of the month fixed effects Yes
Observations 507,152
R-square 0.48

A.2 Level and Log-Log Specifications

Preliminary Box-Cox specification tests show that a log-level specification provides a better

fit to the data than a specification in levels or a log-log specification for the baseline model.

In the interest of transparency, we show in Table A2 that the choice of a linear regression
model does not affect the nature of our results. In more detail, Table A2 compares the results
from the estimation of the benchmark model using a level and a log-log specification with
the results in the baseline regression. The results show that there are some minor differences
in significance and the magnitude of some coefficients, but none of these affects the main
result: For all specifications, the coefficients that represent the effect of eliminating supervisor
ratcheting have the same qualitative effects: They display the same signs, similar magnitude

and estimation precision.
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A .3 Influential Observations

We investigate whether the observations from August 2016, which was a period of transi-
tion, influence the estimates of our benchmark model. Another issue that we need to investi-
gate is whether observations associated with extreme levels of supervisor ratcheting, around
1 and 0, drive our benchmark results. Finally, we consider whether the estimates change if

we restrict our analysis to the six months before and after centralization.

Specification (1) presents the estimates of our benchmark model as presented in Specifica-
tion (2) of Table 3, excluding data from August 2016. The results show that the exclusion of
the observations of August 2016 from the sample in the estimation of the benchmark model
does not lead to any changes in the estimated coefficients in comparison with the benchmark
estimates. In Specification (2), we estimate our benchmark model, excluding data from Au-
gust 2016 and data associated with the top and bottom 5% of ratcheting. The estimated
coefficients are similar to those in the benchmark model. Thus, we can conclude that the

nature of our results does not depend on the inclusion or exclusion of these data.

In Specification (3), we exclude the data from August 2016, the observations associated
with extreme ratcheting, and restrict the sample to a six-month period before and after August
2016. The estimated coefficients of this specification are very similar in terms of sign, size

and significance to those in the benchmark Specification (2) in Table 3.

Based on these results, we conclude that our main results do not depend on including in
the sample observations from the transitional month of August 2016 or observations where
supervisors apply extreme levels of ratcheting. Moreover, the results show that the estimates
of the effect of ratcheting and its elimination on sales do not depend on the end horizon of

the study.
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A.4 Results for Net Sales and the Profit Margin

CCU’s ratcheting policies show that total sales are the primary outcome of interest. Nev-
ertheless, there are alternative measures that reflect additional dimensions of worker perfor-
mance. Our goal in this section is to investigate whether our conclusions about the effect of
ratcheting vary with the measure of performance. We apply our empirical framework to the
analysis of net sales and the gross profit margin. These measures shed light on additional

aspects of the behavior of salespersons in the presence of ratcheting.

We obtain the net sales generated by a salesperson by subtracting discounts, promotions,
and sales-related expenditure from total sales. Thus, net sales take into account the promo-
tional policies that salespersons use to increase their total sales, which may be particularly
relevant in periods of transition and rapid expansion. Another important measure of perfor-
mance is the profit margin generated by each salesperson. In theory, this should be an object
of interest at least as important as total sales, since it includes the costs of distribution, trans-
port, etc. associated with the generation of a certain revenue from sales. Relatedly, we note
that CCU’s costs, especially transportation costs, are non-negligible and quite stable, which

lends additional credibility to the observed profit margin as a valid measure of performance.

Table A4 reports the results from the estimation of Specification (2) of Table 3, using as
the dependent variable the alternative performance measures presented above. It shows that
for the SBUs the elimination of ratcheting has a positive and statistically significant effect
on all alternative measures of performance. The estimated MESR are 16% and 21% for the
net sales and the profit margin, respectively, while the AESR from the specifications for net
sales and the profit margin are 32% and 42%, respectively, which are statistically close to the
estimated effect for total sales of 39%. The similarity in the results for total sales, net sales
and profit margins implies that salespersons do not engage in strategic behavior to expand

their total sales through marketing practices that may undercut net sales or the profit margin.
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A.5 Ratcheting for the Sales SSU

As in the case of the SBUs, we estimate supervisor ratcheting following the
methodology used by Brahm and Poblete (2018). Using the monthly data for the period
January-December 2015, we estimate a panel data regression of equation (2). The results
are presented in Figure A.5. The density distribution for the Sales SSU is similar to its
counterpart for the SBU unit. The average ratcheting is 0.61, while the standard deviation is

0.37.

The origins of the heterogeneity in the observed ratcheting for the Sales SSU are more
complicated than for the SBUs. According to the CCU management, goals were set subjec-
tively until the end of 2014, and after that the algorithmic goal setting process—as represented
by formula (1)—has been in place. Even though automatic ratcheting applied throughout the
period January-December 2015 (using formula (1)), heterogeneity in the estimated ratcheting
across supervisors (using equation (2)) emerges naturally even in the case of the Sales SSU.
This variation comes from the variation in sales growth from periods t —12 to t — 1, from ¢ — 3
tot—1 and from ¢t — 2 to t — 1 which has sources at the salesperson and the supervisor level,

as well as random shocks; Some simple calculations can clarify this.

Using a bit of algebra we can clarify the sources of variation. For simplicity, let us assume

for now that equation (1) is
Goalijt = 0.25Salesijt_1 + 0.75 Salesijt_lg

(i.e., sales from ¢t — 2 and t — 3 were assigned to ¢t — 12; the analysis could keep equation (1)
unchanged without affecting the conclusion we obtain). Then this relationship holds:

Salesiji—1 = (1 + rfj_u) Salesiji—12

t—12

where T s the rate of change in sales between t — 12 and ¢t — 1 for salesperson ¢ and
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supervisor j. This rate can be modelled as follows:

it =g+ gitgj+gi e
where g is a common trend (e.g., overall economy or industry forces), g; is a salesperson specific
trend (e.g., learning by the salesperson), g; is a supervisor specific trend (e.g., a change in
sales given by the level of ratcheting of supervisor j in 2014, which after disappearing in 2015
may cause higher (lower) sales if ratcheting was high (low)), g;; is a supervisor-salespersons
match trend (e.g., novice salespersons do better with experienced supervisors) and e; is a
random shock on top of the previous structure (e.g., the route of salesperson i experienced

some exogenous changes such as extensive migration). Some algebra shows that

Goal;ji

_ (0'25_'_ 0.75 ) Salesijt—1

Goaliji_ (I+g+gi+9;+9;+e)) Goaliji

If this is the data generating process for the estimation of equation (2) in the Sales SSU, then

0.75

R;20.25+
1+g+gi+9;+gij+ei)

(this expression can explain the shape of figure 2.2: positive skewness with a floor at ~0.30
and then uniform decay which, according to our simple toy framework, is generated by hetero-
geneous growth rates). Thus, var(Ry) is a function of var(g;), var(g;), var(gij), and var(e;),
all of whom are positive and potentially significant, and the covariances. There is a minimal

value for the covariances, above which var(Ry) > 0.

However, more important than the explanation of where the variation comes from, is that
these estimates of supervisor ratcheting for the Sales SSU for the period January-December
2015 should be irrelevant to the behavior of salespersons in the Sales SSU for the period of
study, January 2016-August 2017, as it doesn’t affect their expectation of ratcheting (which

is driven by equation (1)).
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Figure A5. Panel A5.1 presents the estimated supervisor ratcheting for the Sales SSU, which we
obtain following the methodology in Brahm and Poblete (2018). Panel A5.2 presents the density

distributions of the estimated supervisor ratcheting for the Sales SSU.

66



A.6 A General Triple-Difference Specification

We estimate a general version of the triple difference specifications in which all variables
are allowed to have distinct coefficients for the SBUs and the Sales SSU. Table A6 reports the

associated estimates.

First, we discuss the results for the SBUs. The estimates in all specifications are very
similar to their counterparts in Table 3 and 11. In all specifications, supervisor ratcheting
has a similar effect to that in Table 3 and 11: negative but not statistically significant. The
interaction between supervisor ratcheting, the indicators for the SBUs and the indicators for
the change in goal-setting has a large, positive, and statistically significant effect on total
sales. The interaction between the indicators for the SBUs and the indicators for the change
in goal-setting has a negative sign. The results for the Sales SSU show that neither supervisor

ratcheting nor its elimination and replacement by automatic goal setting affects sales.

Based on these results, under the most general Specification (3), the estimated AESR
coefficient is 0.35, while the estimated MESR coefficient is 0.18. Thus, we conclude that our
benchmark triple difference model and this more general specification yield similar estimates
of the effect of ratcheting and its elimination on output for the SBUs and the Sales SSU. A
formal F-test also shows that the more general specification yields no significant improvement

in the regression fit.
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A.7 Testing for Heterogeneous Effects of Centralization

As discussed previously, the centralization event involved not only the switch from subjec-
tive ratcheting by supervisors to a transparent and uniform goal-setting for the salespersons
in the SBUs, but also changes in many other organizational aspects, such as logistics, tasks,
etc. So far, we have maintained that all these changes in the environment lead to a common
shift in sales that salespersons in the SBUs experience, relative to the Sales SSU. However,
it is conceivable that, although the changes are common for all in the company, their imple-
mentation varies from one supervisor to the next. In this appendix, we allow for a differential
effect of centralization at the level of the supervisor by exploring the responses in a supervisor

survey conducted after the centralization event.

Seven months after the centralization, the company conducted a supervisor survey,
which included as one of the topics the costs of centralization. Specifically, the survey asked
the supervisors from the former SBUs about their degree of agreement with a number of
statements about various costs of centralization: whether centralization involved high reorga-
nizational costs; whether the organizational culture affected the implementation of centraliza-
tion; whether the centralization affected the relations with clients; whether the centralization
affected the market fine-tuning; and whether the centralization affected organizational coor-
dination. For each statement, the supervisors could express their level of agreement on a scale

from 1 to 7, with 1 being “disagree completely” and 7 “agree completely”.

We interact the responses of the supervisors with the dummy for the SBUs and the dummy
for the period after the centralization event and add these new variables to each of the spec-
ifications reported in Table 11. We explore different ways to represent the responses of the
supervisors. When we include every possible answer to every question in the regression, the
precision of the estimates decreases due to multicollinearity between the extreme responses, 1
and 7, on the one hand, and the fixed effects for the supervisors who expressed these opinions.
For this reason, we consider some alternative specifications. In one such specification, we
group the responses 1 and 2 in the same category “disagree”, the responses from 3 to 5 in

the category “neither agree nor disagree”, and the responses 6 and 7 in the category “agree”.
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In another specification, we group the responses 1 to 3 in the same category “disagree”, the
responses from 4 to 7 in the category “agree”. The results that we obtain under these alter-
native specifications are similar. Below, we discuss in some detail the results for the latter

specification, also reported in Table A7.

The newly-added variables related to the reorganizational costs of the centralization, the
effect of organizational culture on the centralization, the effect of the centralization on market
fine-tuning, and the effect of the centralization on coordination are all not significant. The
only exception is the response of the supervisors to the question about the effect of the
centralization on the relations with clients. In Models (1) and (2), the coefficients associated
with a disagreement with the proposition that the centralization affected the relations with
clients are negative and statistically significant at the 5% significance level. When we introduce
supervisor fixed effects, however, this effect disappears: The coefficient is close to zero and

ceases to be statistically significant.

With respect to the variables of primary interest, we note that the introduction of the
new variables does not lead to significant changes in the estimated average and heterogeneous
effects of eliminating supervisor ratcheting: The AESR in specifications (1) to (3) are 0.34,
0.35, and 0.26, respectively, while the MESR in specification (1) to (3) are 0.17, 0.18, and

0.13, respectively. These estimates are similar to their counterparts in Table 11.
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A.8 Triple Differences Regressions with Ratcheting Quartiles

We consider a modification of the triple difference regression defined by equation (7)
that replaces ratcheting by its quartiles. The goal is to investigate whether, relative to the
Sales SSU, the effect of ratcheting on sales for the salesforce in the SBUs varies from one
quartile to the next and whether these differences are statistically significant. The results are
reported in Table A8. Apart from the replacement of ratcheting by its quartiles, the quartile
specifications that we consider are the same as specifications (1), (2) and (3) in Table 11, with
careful consideration of reference groups for coefficient interpretation. As discussed before in
the context of equation (7), the difference between the corresponding coefficients for the SBUs

and the Sales SSU identifies the effect of ratcheting on sales.

In contrast to the linear specification, the estimates of the common shift parameter 3;, are
larger in magnitude and statistically significant in all specification: -0.35 in Specification (1),
-0.39 in Specification (2), and -0.29 in Specification (3). As the parameter (1 represents the
reference anchor for the evaluation of the effect of eliminating ratcheting, these results imply
that the salespersons who faced no or little ratcheting before August 2016 actually reduce
their sales after the centralization; This is not surprising, since they actually experience an

actual increase in goal ratcheting.

The estimates for the interaction of ratcheting quartiles with the indicators for the SBUs
and for the change in goal setting after August 2016 are all positive and statistically significant:
The coefficient for the second quartile is 0.59, for the third 0.48, and for the fourth 0.88. With
respect to the estimated effect of eliminating subjective ratcheting, we obtain results similar to
those in Table 11. This is not surprising because for the Sales SSU all the interactions between
the ratcheting quartiles and the indicator for the change in goal setting are not statistically
significant. Specifically, we find that the effect of eliminating supervisor ratcheting for the
second, third and fourth quartiles are 0.53, 0.78 and 0.86, respectively. These estimates are
all statistically different from their counterpart for the reference category, the first quartile.
We also note that the effect of eliminating supervisor ratcheting monotonically increases, but

at a decreasing rate across the quartiles.
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These results imply that the causal response decreases from 0.53 to 0.25 and 0.08, where
the first two are statistically different from zero. Thus, the greatest impact occurs when
salespeople move from no ratcheting to some ratcheting, while moving from average ratcheting
to high ratcheting has little or no effect. On average, moving from one quartile to the next

leads to an output reduction by 0.28 or, in percentage terms, by 34%.

73



"SIOLIO pIepues)s jsnqod sprodal o[qe) oY, 'snjels A[Iue] pue
10e1gu0d JuewAo[due JO UOIROYISSR[D ‘SU0SIodsoes JO snjr)s UOIRZIUOIUN ‘DINUS] JIOSIAIdANS ‘OInua) UosIodsa[es apn[OUl S[OIJU0D SUIATIRA-IUILT,
‘A108071€0 90ULISJoI 9T} SI Suljdydjel Jo ofrrenb 1sifj oy, SNHS oY) I0j Surjeyojel Jo UOIINALIJSIP o) Jo o[jrenb x oy} sjuesaider Surjeyojey
X{) 9707 snsny ur ooe[d soxe) jery) Aorod uoryesuedwios Ul 93weyd oY) sjueseldor 9s0d, Awwnp oy, ‘GT(7 Ioquueds([-Arenue pord oY)
I0] ®yep Sulsn pajyewn)so SI 9] 'GI(g Ioquueod([-Arenter Ioj eyep Susn (81(g) 919[q0d pue wielqg Ul A30[0POTI9UI o1} SUIMO[[0] POJRUIIISS ST
11 pue ‘Aorjod uoryesuadwos ur a8ueyd oY) 09 Iouid Josiazadns oY) Jo SurpeyIRI dA1IS[NS oY) sjueserdal Sureypiey -Sur}les [ROS dIjrRUIIOINR
Jopun owil} 9y} [[e ojerodo QS SO[RS 9} Ul SIONIOA\ "9T(F ISnNSny Ul Suljles [eoS d1jewone 03 USRI WOIJ YOIMS SN S I Ul SIONIOA\
‘Surjoyojel Iosiatodns Jo so[rprenb o) sosn JBY) SO[RS [BJ0) JO SUOISSOIFOI SOOULIOPIP-o[dLI} [9A9[-30] JO sojemInso oy} sjrodol o[qe) oY, 90N

9%°0 62°0 820 ungyia ‘abs-y

L0T8 L0T8 L0T8 '$q0

0z'¥ 8GT°0 7990 8¢¥ 961°0 098°0  SG¥ 00Z°0 0$8°0 ¥ o[mreny)

Ge'g 6%1°0 G6L°0  0€F z81°0 €8L°0  S6°¢ 061°0 16L°0 € o[1prend)

(s 0F1°0 LV0  60°€ €L1°0 €650 €8°C I8T°0 116°0 g oaend)

(3804, NdS ‘T oruaend) 3oy ) Surjoynjey da1d0lqng SureurwI[H JO 1P

1 Uy pIs  JeoD 1 g pIs JRoD 1 g PSS JeoD II Pued

w@xﬂ OZ OZ m,mm .HOmM?H@QSm

SOA SOx SOx . uoIedor] ‘polwd ‘uosrodsoreg

Sox Sox ON S[0IJU0)) SUIAIRA -OWIL T,

920 z80°0 1200 610 980°0 LTO0 910 6800 7100 1504 1SS (Sunerpyey 1)

L0°¢- ¢OT'0  FIL0- €I'e- G600 L6T0- CI'e- G600 9630 15044 1SS (Bunepyey )

¢v0 980°0 8€0°0  S9°0 €80°0 €500 @80 €80°0 890°0 1504 1SS (Sunerpyey )

I1°0- 6210 G100~ ¥0°0 9210 900°0 NSS«(Suneyorey ¥0))

92°C 760°0 €160 Tee €60°0 6020 NSS«(Suneyorey ed)

8L°0-  gFT'0  TTIT0- 6590-  FET'0  6L0°0- NSS«(Suneyoiey gd)

10°¢- 9600 1620~ €L%  GPT'0  68¢°0- 8€'G  SFI0  PSE0- 1504, NS

66F LET°0 ¢89°0  66'F 9L1°0 L1800 LLY I8T°0 £98°0 150d 4 NS« (Sunorpyey 7))

oFF 80T°0 ISF'0  €T¢ GS1°0 9870  LLC G91°0 GGH0 1804 N IS (Suneyoiey £d)

oy €210 D C VN 651°0 98¢'0  ¢'¢ 991°0 61570 150d 4 NS« (SunorpIey ¢d))

¥6'5-  S6T°0  FLG0- T L6T°0  0£9°0- Ndsx (Sunepyey 1)

LT'e-  9ST°0  0Pe0- @e'a- @910 09€°0- NS« (Sunerey ¢0)

6°c SPI°0  0TF0- & 6V1°0  SFF0- NS« (Bunopyey b))

1 ug pIs  Jeop 1 g pIs JRoD 1 g PSR I [oued
(€) PPOIN (¢) PPOIN (1) PPOIN

se[IpIeny) Surpetpley YIM (SaTeg [810],)30 I0] SUOTSSaIFY SeouaIafji(] o[dI1], [9A0T-80T QY 9[qR],

74



