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ABSTRACT

A perennial problem in executive politics is that agents charged
with carrying out tasks have private information about their per-
formance and corresponding incentives to manipulate this infor-
mation. Conventional wisdom emphasizes external stakeholders
as a source of reliable information. I instead focus on agents with
competing interests and argue that when officials are subject to a
relative performance evaluation metric, governing outcomes that
are easily observable by their peers are more likely to be truthfully
reported, while other outcomes are likely to be misreported. Using
a difference-in-differences design and the varying reporting cost
across sectors, combined with an original dataset on workplace
accidents in China, I find that incorporating a “death cap” into
the workplace safety metric management system has heterogenous
effects on reported accidents. While the counts of casualties and
accidents dropped by 33.8% and 29.4% respectively, the decline
was entirely driven by sectors in which peer monitoring was not
feasible. The results highlight the conditions under which agents
are restrained by their peers. In contrast to theories that truthful
signals occur when interests are aligned or independent oversight is

*I thank Iza Ding, Christian Fong, Mary Gallagher, Benjamin Goehring, Mai Hassan,
Nahomi Ichino, Kenneth Lowande, Kevin Quinn, Fiona Shen-Bayh, Chuck Shipan, Yuki
Shiraito, participants in the 2018 APSA annual conference presentation and comparative
politics workshop at the University of Michigan, the members of the Ichino Research Lab,
and two anonymous reviewers for the helpful comments and discussions on earlier drafts.

Online Appendix available from:
http://dx.doi.org/10.1561/113.00000077 _app
ISSN 2689-4823; DOI 10.1561/113.00000077
© 2023 G. Liu

Downl oaded from http://ww. eneral d. conl j pi pe/article-pdf/4/2/231/10999738/ 113. 00000077en. pdf ?casa_t oken=wLBj KU727] YAAAAA: K


http://dx.doi.org/10.1561/113.00000077_app

232 Liu

present, intra-agent monitoring can get lower-level agents to reveal
more truthful information when alternative mechanisms are weak.

Keywords: Bureaucracy; principal-agent theory; information revelation; causal
inference; China

Introduction

How do principals get lower-level agents to reveal private information? Clas-
sic “sender-receiver” models show that truthful signals only occur when the
principal and agents are wholly aligned (Crawford and Sobel, 1982; Gail-
mard and Patty, 2012). Principals may use incentives and penalties to align
agents’ interests with their own (Kaufman, 1960; Wilson, 1989; Pepinsky
et al., 2017), but often, self-reported data are used to determine performance.
Perversely, incentives contingent upon achieving certain quantified targets
risk encouraging agents to play the numbers game rather than increasing
their effort. They hit the target on paper but miss the point in reality. In
democracies, principals can turn to outside stakeholders such as the free media
and local elected representatives to expose agent failures. For instance, US
healthcare workers at a veterans hospital falsified wait-time data to circumvent
quotas imposed by Congress (Slack, 2016). It was uncovered by investigative
reports, whistleblowers, and lawmakers who received direct complaints. In
non-democratic societies, alternative sources of information like these are
limited or non-existent. Under what conditions, if any, do agents report their
failures and report them honestly?

This paper argue that governing outcomes directly observable by those with
competing interests will be truthfully reported—while other outcomes will be
manipulated. I focus on how the disclosure of information occurs in a principal-
agent relationship through the involvement of peers, who are fellow agents
accountable to the same principal. Many existing studies implicitly assume a
unitary agent: a principal devises incentives to circumscribe agents’ behavior,
and identical agents respond to incentives and maximize their payoff. But
agents may have different preferences that cannot be reconciled (Carpenter,
2014; Potter, 2019). Incentives can engender a conflict of interest among
otherwise identical agents and pit them against one another (Li and Zhou,
2005; Landry et al., 2018; Chen and Hong, 2021). Strategic interactions among
multiple agents can lead to a different dynamic in information revelation.
Specifically, a decline in manipulation can be observed if agents are incentivized
through a relative performance metric and if reporting on other agents’ actual
performances requires little effort.
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Where Are the Missing Dead? 233

Exploiting a phased adoption of a career incentive in the Chinese bu-
reaucracy and the varying reporting cost across sectors, I use a difference-
in-differences design to investigate the effect of peer monitoring on reported
workplace accidents. The “death cap” assigns an upper limit on workplace
accidents to executive bureaucrats—heads of government at the lower rungs
of the administrative hierarchy (prefectures, counties, and townships). The
reported accidents in each locale are ranked and evaluated annually by those
bureaucrats’ supervisors at one level above. Those who exceeded the cap or
occupy the bottom rank are fined, barred from promotion, and prosecuted
with criminal charges in some extreme instances. Furthermore, the varied
protocols across sectors make reporting on fellow agents’ performance in road
traffic accidents comparatively more straightforward than in other sectors. The
introduction of a death cap along with the relatively lower costs of reporting
in the transportation sector presents an opportunity to examine the empirical
implications of peer monitoring on information disclosure. That is, the reduc-
tion in reported accidents is smaller for traffic accidents as compared to other
sectors.

Using an original event-based dataset on workplace accidents across sectors,
I find that the death cap reduced reported workplace casualties by 33.8%
and accident counts by 29.4%—both at statistically significant levels. Yet
these declines were driven by sectors in which peer monitoring is not feasible—
reported fatalities dropped by 42.4%, and accident counts dropped by 41.3%.
In transportation sector where peer monitoring was viable, no statistically
significant decrease was observed in either measures. Examining the closely
related but less politicized insurance data, I show that the number of occupa-
tional injury claimants remains unchanged during the same period, despite
the decline in reported workplace accidents. Taking advantage of the fine-
grained data, I further distinguish peer competition from other observationally
equivalent mechanisms that may account for the reported improvement or lack
thereof. Complementary empirical strategies, different model specifications,
and placebo tests were employed to invalidate the hypothesis, and the results
are stable nonetheless.

Understanding how various actors and institutions might mitigate the
sender-receiver problem has significant consequences for scholarship on bureau-
cratic control. My analysis shows that interest alignment between principal
and agent is not a necessary condition for information revelation. Agent peer
competition can also lead to the truthful reporting of private information. The
idea is similar to Ting’s (2003) findings in which principals facing distal agents
benefit from the redundant assignment of bureaucratic functions. Likewise,
the threat of whistleblowing induces compliance in hierarchical organizations
(Beim et al., 2014). As a form of accountability within the state apparatus, peer
scrutiny is an alternative mechanism to narrow principal-agent informational
asymmetries. Especially in countries with an underdeveloped civil society and
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interest groups, competing officials may be able to provide reliable information
on the policy failures of others.

The analysis also contributes to the growing empirical research on suspicious
official statistics. By examining the changes in reporting following an uneven
incentive rollout, I rely on a different empirical approach to data manipulation.
Estimating the level of data manipulation is incredibly challenging because
the actual benchmark is unknown. Researchers have dealt with the problem
by using alternative measurements (Wallace, 2016; Chen et al., 2019; Cook
and Fortunato, 2023), developing theoretical models (Nakamura et al., 2016),
and uncovering statistical irregularities (Ghanem and Zhang, 2014; Fisman
and Wang, 2017; Carlitz and McLellan, 2020). While focusing on the changes
can tell us little about the actual level of manipulation, it has the virtue of
shedding light on factors that give rise to manipulated data.

The remainder of this paper proceeds as follows. In the next section dis-
cusses the theoretical implication of peer monitoring on information revelation.
I then explain the institutional context of the death cap incentive in China.
Next, I describe the identification strategy and data. The section after that
presents the findings and engages with alternative explanations. Subsequent
to the section on robustness checks, I end the paper with directions for future
research.

Theory

Agent noncompliance is a thorny issue in any organization. Government
bureaucrats, in particular, often work out of sight of their supervisors. The
asymmetric information poses a threat to bureaucratic control, because how
well agents perform on duty and what they produce cannot be directly ob-
served (Wilson, 1989). Political elites, the principal in the principal-agent
relationship, seek to devise incentives that align the agents’ interests with their
own (Crawford and Sobel, 1982; McCubbins and Schwartz, 1984; Moe, 2012).
A popular approach nowadays is to use performance indicators to quantify
the output of agents, and then link reward and punishment schemes to these
indicators. This metrics management system promises improved performance
because the deliverables can be measured, monitored, and controlled. As a
result, bureaucratic accountability increases and shirking decreases.

In principle, introducing the metrics management system or incorporating
a performance indicator into the system works because it sets the agents’
priorities straight. A measured performance indicator means that the principal
is clearly signaling that this task is more critical than other unmeasured tasks
and agents are expected to exert extra effort to accomplish it. When multiple
tasks compete for limited time and funds, resources should be allocated to
ensure these goals are completed first.
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Where Are the Missing Dead? 235

Alternatively, metrics management can boost performance records while
leaving the actual performance unaffected, particularly when the agents them-
selves report them. Because rewards and punishments are linked to the
indicators, incentives intended to improve outcomes may inadvertently encour-
age agents to falsify the numbers (Sandefur and Glassman, 2014; Fisman and
Wang, 2017; Jia, 2017; Pan and Chen, 2018; Carlitz and McLellan, 2020). For
example, Eckhouse (2022) shows that the adoption of CompStat, a metrics
management technique by police departments in 55 of 68 largest cities in the
United States, is associated with those departments redirecting the workforce
to activities that yield short-term observable output and manipulated crime
statistics. Wallace (2016) demonstrates that Chinese growth statistics are more
likely to be overstated when a political turnover is on the horizon. Ghanem
and Zhang (2014) find that more than 50% of Chinese cities have reported
suspicious air pollution data. Compared to the substantial professional and
financial benefits, the cost of “juking the stats” was negligible and the proba-
bility of being caught was very low. Self-reported indicators are no longer a
reliable measure to assess agent efforts under these circumstances.

The problem of data manipulation can be mitigated. In democracies,
outside stakeholders such as the free press, interest groups, and local elected
officials have been empowered and incentivized to pull “fire alarms” (McCubbins
and Schwartz, 1984) and report agent failures. In autocracies, however, these
alternative mechanisms are weak or absent. With limited means to monitor
agents’ behavior, the principal is caught in a dilemma. If the incentives are
not powerful enough, the agents are not motivated to work, but too strong an
incentive might result in data manipulation, defeating the purpose of metrics
management. When will agents provide private information honestly if their
self-reported data is used to determine their performance?

Peers—other agents who are accountable to the same principal—can play a
crucial role in monitoring because, under some circumstances, they have both
the incentive and ability to correct falsely reported performance information by
other agents. Incentives hinge on the potential benefits that truthful reporting
will deliver, and the ability to report limits the potential costs. Both factors
affect agents’ calculation and, consequentially, their reporting behavior. In
particular, the incentive to report on others is high if agents are rewarded based
on relative performance. Suppose performance is evaluated independently by
the principal and the amount of reward is determined only by the output
level. Peers’ performance should not affect how much effort an agent exerts
and how much she expects to receive in return. But when relative instead
of marginal differences in output differentiates agent rewards (Lazear, 1985;
Holmstrom, 1982), peer competition can lead to obstructive behavior. Agents
may actively sabotage or withhold help when cooperation is crucial for others
to succeed. When it comes to agent self-reported performance indicators, peer
sabotage can, in fact, be positive: disclosing competitors’ shortcomings or
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falsified records can provide an advantage to the reporting agent in the relative
performance measurement. One agent’s loss becomes another agent’s gain.

The ability of peers to observe and report on one another is equally
important. Imagine if all accident data are self-reported. Relative performance
evaluation alone is not enough to make agents truthfully reveal information.
If anything, everyone is likely to report numbers in their favor to outperform
their competitors. This is the equilibrium identified in the existing literature
on falsified official statistics (Wallace, 2022). Ability may arise from individual-
level resources, experience, and even innate aptitude to identify irregularities
in their competitors’ records. But a systematic impact of ability is likely
the result of structural opportunities that make monitoring others’ output
effortless and cost-effective.

When relative performance increases agents’ incentive to report on others
and structural opportunities are available for them to do so, peer monitoring can
reduce data manipulation. Peers can be a compelling substitute for oversight
by top-down forces or independent actors. The risk of being reported by her
competitors could compel the reported agent to reveal truthful information that
could otherwise be manipulated, thus forestalling others from exploiting her
wrongdoing. Note that introducing peers leads to more information disclosure,
not just from the competing agent but also from the culpable agent herself.
Therefore, more truthful information will be revealed when agents have the
incentives and ability to monitor their peers.

The Death Cap

Testing the causal effect of peer monitoring on information revelation requires
variation in relative performance metrics and variation in agents’ ability to
observe and report on others. China’s workplace death cap meets both criteria.

Incorporating the Death Cap into Metrics Management

Executive bureaucrats in China are reviewed annually and promoted by their
supervisors one level above through the “Cadre Evaluation System” (CES)
(Landry et al., 2018).! CES is a metrics management system because bureau-
crat performance is measured by quantified policy output in terms of how well
their respective administrative jurisdiction? performs in different policy areas

IDifferent scholars use different terms, such as the Cadre Responsibility System, Target
Responsibility System, or Responsibility System. I use this phrase because it is more
intuitive.

2 Although a large number of individuals—street-level bureaucrats, bureau chiefs, de-
partment heads—contribute to policy outcomes, CES refers to government heads as actors.
Multiple actors within a unit are assumed to be aligned with the government head being
evaluated.
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during a given time. The performance is evaluated against that of others under
the same supervisor, meaning that it is relative performance that matters
(Zuo, 2015).

To combat the rising rate of workplace accidents, the CES introduced a
death cap indicator to assess officials’ performance in occupational safety in
2004 (The State Council, 2007). Examples of workplace accidents include coal
mine accidents, factory fires, and road traffic accidents involving commercial
transportation companies. Prior to the reform, workplace safety was far from
a priority, and there was no standard measure for evaluating bureaucratic
performance. Instead, economic development, investment and tax revenue
growth, stability maintenance, and birth control were the critical measures.
In the early 2000s, several large-scale coal mining accidents led to a public
outcry over lax government regulations. In response, the national government
released a series of decrees aimed at improving workplace safety. In January
2004, the State Council required provincial governments to provide quarterly
reports on accidental fatalities to the State Administration of Work Safety
(SAWS) at the national level (The State Council, 2004a). On February 3, the
Work Safety Commission of the State Council issued a decree that links work
safety to the annual CES evaluation of executive bureaucrats at each level
(The State Council, 2004b).

In practice, the death cap assigns an upper limit for the number of workplace
accidents and fatalities in each locale. If an administrative locale exceeds its
annual cap, the local government head is subject to penalties that could
jeopardize her political career. For exceptional cases that result in numerous
casualties, the directive allows superiors to remove executive bureaucrats from
their positions and file criminal charges (China Legal Publishing House, 2005).

Varied Monitoring Costs across Sectors

An important but often overlooked feature of the death cap is that the accident
reporting protocols imply different costs for officials in reporting an accident,
depending on whether they are “witness officials” or “liable officials.” Articles
1.4 and 2.2 of the “National Work Safety Accidents Emergency Response Plan”
distinguish two types of officials: Witness officials refer to those who serve in
the location where an accident occurs (shifadi). Not only are they expected
to report observed accidents to their supervisors, but they are authorized to
participate in the accident investigation (The State Council, 2006).> Liable
officials are those who serve in the location where the involved companies
are registered (shudi). Casualties of an accident count toward the liable
officials’ death cap allowance in the CES. Once the allowance is exceeded, all

3The regulation was promulgated in 2006, and the period of the study was between 2000
to 2006. Official sources suggest that the national regulation’s precedents were implemented
at the local level (People’s Daily, 2006) for earlier periods.
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the negative consequences of violation ensue. Hence, liable officials are held
accountable for an accident under the death cap, while witness officials are
not.

The distinction in responsibility attribution means that cadres face different
incentives for reporting different types of accidents. Especially for road traffic
accidents, because vehicles move, accident reporting is likely to be off-site—
accidents are observed and reported by witness officials rather than liable
officials. If a traffic accident results in casualties, the number of deaths would
count toward a liable official’s cap. Witness officials, besides not having
their performance record affected, have the authority to investigate accidents
that happen in their jurisdiction. In other sectors, accidents usually occur
where the involved companies are registered. The reporting is on-site: the
officials who report an accident and those held accountable are the same
individuals.

For officials, there are different calculations for on- and off-site reporting.
Officials are incentivized to under-report or not report on-site accidents, know-
ing that honest reporting will fill their allowance and disadvantage them relative
to their peers under the CES. However, witness officials are incentivized to
truthfully report the off-site type because the regulation means that others will
bear the cost. This rationale implies that death-cap-induced peer monitoring
would have heterogeneous effects on reporting traffic accidents versus others.
Of course, traffic accidents do occur in places where the vehicles are registered.
In this case, witness officials and liable officials can be the same. Officials can
also exchange favors—“I won’t report you this time if you don’t report me
next time.” Despite the complexities, the expected sectoral difference between
traffic and other types of accidents should remain because on-site reporting
has effectively been the only reporting system for other sectors.

In summary, the new incentive scheme and varied reporting cost allow
me to causally estimate the effect of peer monitoring on reported accidents.
Specifically, because peer monitoring is more prevalent in the transportation
sector as compared to other sectors, it follows that the reduction in reported
traffic accidents will be comparatively lower than that in other accidents. In
the next section, I discuss the design and data in detail.

Research Design

Hypothesis and Identification Strategy

The phased implementation of the death cap provides rare opportunity to
empirically test the peer monitoring hypothesis, peer monitoring leads to a
smaller decline in the reported traffic accidents than other types of accidents.
Under the assumption that outcome variables followed parallel trends after
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Where Are the Missing Dead? 239

the introduction of death cap, the difference between the post-treatment and
the pre-treatment outcome across sectors is attributable to the incentive,
controlling for other contemporaneous changes.

Despite the introduction of the regulation by the national government
in 2004, it was not implemented nationwide until 2006. However, four
provinces (Shandong, Jiangxi, Yunnan, and Guizhou) took rigorous measures to
incorporate the State Council initiative into the provincial regulations in 2004,
two years before everyone else. They disaggregated the provincial allowances
and assigned them to prefectures and counties in local CES evaluation metrics
(Wang, 2004c). Prefecture and county heads in the four provinces were
subject to punishments if their jurisdictions exceeded their assigned death cap.
Utilizing the temporal and spatial variations, a difference-in-differences (DD)
design can estimate the effect of the incentive change on accident reporting.
Additionally, the variation in reporting costs between the transportation sector
and others allows me to examine the effect of peer monitoring on reported
accidents.

Exactly why the four provinces adopted the death cap earlier than others
remains unclear, which may lead to concerns over selection bias. There are
no known initiatives from the central government to “experiment” in the
four provinces. SAWS’ official media outlet “China Work Safety News” only
reported that the four provinces were the first to incorporate the death cap
without explaining the rationale for their decisions (Wang, 2004b). For the four
provinces, I did find prefecture- and county-level official documents supporting
the claim that the death cap was implemented on the ground starting 2004.°

The identification of the average treatment effect on the treated (ATT) via
DD relies only on the parallel trend assumption, not on the balanced covariates
of the treated and the untreated group, which is the main attraction of this
method (Imbens and Wooldridge, 2009, p.67). The quantity of interest is the
effect of the death cap on those provinces that implemented them. Hence, the
estimates tell us the changes in the reported accidents due to the incentive
scheme, not the actual levels of accidents. While the parallel trend assumption
cannot be tested directly, it can be made more plausible by carefully choosing

4This was the time that the Eleventh National Five-Year Plan incorporated the related
work safety targets, that the death cap calculation formula was made public, and the
National Bureau of Statistics decided to report the data regarding work safety accidents
publicly (Wang, 2006).

5For example, see Wuhua District Government (2005). Media reports and provincial
leaders’ speeches at major work safety conferences corroborated the actual implementation in
the four provinces (Li, 2004; Tang, 2005). Some sources suggest that other provinces adopted
measures to improve work safety governance as early as 2000 (Wang, 2004a). However,
precisely what they did was unclear, and the term death cap “veto target” was not used. If
other places did adopt the death cap during the same period, it would have biased the effect
downward.
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the control group and appropriately adjusting for covariates, both of which
I will explain further below.

Two types of selection problems can still lead to biased results (Stuart et al.,
2014). The first type originates from changing the group composition over time.
In my application, this means that some of the provinces treated in 2004 chose
to discontinue the death cap incentive before 2006, or untreated provinces
decided to become part of the treated group prior to 2006. To my knowledge,
neither of these scenarios is likely. The second type results from selection bias
across groups. For example, if the pre-treatment characteristics associated
with the dynamics of the outcome variables over time are not accounted for,
such as changes in population, the parallel trend assumption is then violated
(Abadie, 2005). This is a valid concern for my study.

I did the following exercises to mitigate the selection bias across groups.
First, I collected information on variables that could impact both the decision
to be an early adopter and the outcome variables, and incorporated them into
all the specifications. Additionally, as a standard setup of the DD estimator,
the two-way linear fixed effects account for unobserved unit-specific and time-
specific confounders. Unobserved trends and time-invariant characteristics
are accounted for.% Second, I also used multiple empirical strategies in later
sections to rule out alternative hypotheses. Lastly, I re-did the analysis with
different outcome variables in robustness checks.

Specification

With the following specification, I use a standard DD estimator with two-way
fixed effects to examine the effect of death caps on reported workplace accidents
and deaths:

Yie =+ DyB + Ty + Dy X T30 + X0 + & + m; + €4, (1)

where 7 indicates provinces and ¢ indicates years. Y;; is the outcome of interests,
reported accident counts and death toll. D,; is a dummy that equals 1 for
the four provinces in the treated group and 0 in the control group. Tj; is a
post-treatment time indicator. The interaction term D;; X T;; generates the
coefficient of interest 6, which is the average treatment effect on the treated
(ATT). X is a covariate matrix. & is the year fixed effect, and n; is the province
fixed effect. Year fixed effect captures the influence of aggregate trends in
a particular year, such as leadership transition at the national level. The
province fixed effect captures the unobserved time-invariant characteristics

60ther more refined methods, such as generalized synthetic control (Xu, 2017), trajectory
balancing (Hazlett and Xu, 2018), and panel matching (Imai et al., 2021) cannot be employed
here due to the small time-series cross-sectional data. There is not enough information to
satisfy the modeling assumptions.
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specific to each province. Throughout this paper, I use robust standard errors
clustered at the province to account for autocorrelation.

Data
Outcomes

I compiled an original event-based dataset on reported workplace accidents in
China between July 11, 2000, and December 31, 2005. The raw data contains
13,382 entries in total. Each entry records the time, location, technical cause,
and number of deaths. Because the treatment took place at the province
level, I collapsed the data by province-year, resulting in an unbalanced panel
dataset with 176 observations. The outcome variable is the logged-sum? of the
reported death toll and accident count in province ¢ and year t. To test the
heterogeneous effect, I further disaggregated the event data by traffic accidents
and others. Online Appendix A discusses in detail the data collection, coding
procedures, and why this source is preferable to alternatives for this study.

Covariates

As noted earlier, because the treatment assignment process is unknown,
provinces may self-select into the treated group due to province-specific or
time-varying attributes. Both systematic and idiosyncratic reasons affect
the provinces’ inclination to adopt the death cap. Systematically, population
size and coal production turned out to be important criteria for determin-
ing an administrative unit’s death cap in some places. I used the provincial
population’s logarithm as a proxy for population size, and the annual coal
production volume in every province as a measure for the latter. Additionally,
whether a province has the capacity to improve work safety governance should
influence its decision to be an early adopter. I included economic development
and tax revenue per capita to account for the variation in state capacity. In
particular, following Landry et al. (2018) I used the logarithm of night light
data as a proxy for economic development to avoid concerns over unreliable
GDP statistics. Also, the willingness of managers and workers to comply
with stringent safety protocols should affect the adoption schedule. I added
rural population, the percentage of the rural population, as a proxy for human
capital in each province. Because provinces with lower human capital may
experience more workplace accidents, governors may be pressed to adopt the
incentive earlier. I also considered sectoral wages, the average yearly salaries
in the mining industry and transportation section. It measures labor quality,
which is a proxy for the potential for improving work safety in specific sectors.

"I used raw data as part of the robustness check.
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Idiosyncratic reasons, such as the characteristics of provincial leaders
(provincial party secretaries and governors—the most influential political
figures in a province), also play a crucial role. Research shows that officials’
attributes affect their policy orientation and even the tendency to manipulate
data (Jiang and Wallace, 2017). Provinces with leadership turnover on the
horizon may devote more resources to keeping the performance records in order
to boost the leaders’ promotion prospects (Wallace, 2016). These provinces may
promulgate stringent work safety regulations or adopt measures to incentivize
lower-level officials’ performance. I collected information on provincial party
secretaries’ and governors’ total years in office at their current position, age,
and whether they were promoted at the beginning of the following year to
control the variation.

Covariate information comes from China Statistical Yearbooks, the China
Coal Industry Yearbooks, the Labour Statistical Yearbooks, and the existing
dataset collected by other researchers. The summary statistics of all variables
are presented in Online Appendix Table A2.

Findings

Overall, I find evidence supporting the peer monitoring hypothesis: While
the death cap reduces reported accidents, the reduction is concentrated in
non-traffic sectors. For traffic accidents, there is no statistically significant
reduction in reported deaths or accidents. Figure 1 summarizes the estimated
DD coefficients. Those coefficients indicate the change in the outcome variables
within the treated and control provinces. In aggregate, the death cap rule
reduces the reported casualties by 33.8% (exp(—0.412)) and the reported
accident counts also drop by 29.4% (exp(—0.348)). Both results are statistically
significant at the 5% level. Comparing traffic accidents with other sectors
reveals the heterogeneous effect of death caps on reporting. The death cap does
not lead to any statistically significant change in reported casualties or accident
counts for traffic accidents, regardless of how the model is specified. For other
sectors, however, the death cap reduces the reported casualties by 42.4%
(exp(—0.552)) and the accident counts by 41.3% (exp(—0.532)). The results
are statistically significant at 1% and 5%, respectively.® The contrast suggests
that the reduction in other sectors alone drives the aggregate decline following
the introduction of the death cap. Next, I evaluate additional empirical data
against alternative explanations to the pattern that I discovered.

80nline Appendix Table A3, Table A4, and Table A5 are the corresponding the regression
tables.
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Figure 1: The DD Estimates of the Effect of the Death Cap on Aggregate Reported
Workplace Accident Deaths and Accident Counts, on Traffic Accidents, and on Accidents in
Other Sectors. The wide horizontal bars represent 90% asymptotic confidence intervals, and
narrow horizontal bars represent 95% confidence intervals. The vertical bar marks zero.

Timing: Abrupt Improvement in Governance?

Implicit in the peer monitoring hypothesis is that the reported traffic accident
is more reliable than other accidents, as agents are likely to observe their peers’
traffic accidents and are incentivized to report them truthfully. Although it is
impossible to determine the true number of workplace accidents, I can speculate
what a genuine improvement in occupational safety and truthful reporting look
like. Using common sense, we know that genuine improvement in governance
is unlikely to occur tmmediately after adopting a new evaluation standard
because it often takes time for regulatory adjustments to yield noticeable
change. Hence I expect to see a flat line of reported accidents around the
death cap announcement if the data are free from manipulation.

T inspected a 16-month trend around its announcement on February 3, 2004.
While the focus is February, a longer time window is preferred for two reasons.
The first is that this allows us to show a year-over-year comparison. Second,
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Figure 2: 16-Month Trend of Reported Workplace Accident Deaths and Accident Counts
around the Death Cap Announcement on February 3, 2004 for the Treated and Control
Groups. The outcome variables for the three figures at the top are accident deaths. The
outcome variables for the figures at the bottom are accident counts. The vertical lines mark
the announcement of the death cap in February 2004.

79

a more extended time frame could alleviate the problem of “political cycle
reporting. Researchers find that many government activities and indicators in
China fluctuate with major political events (Nie et al., 2013; Truex, 2016). The
death cap announcement coincided with the annual National People’s Congres
and the National Committee of the Chinese People’s Political Consultative
Conference. A longer time frame mitigates the impact of these major political
events on reporting.

Figure 2 plots casualties and accident counts for all accidents (left panel),
traffic accidents (middle panel), and accidents in other sectors (right panel).
The drop happened immediately after the announcement of the death cap in
the treated group. However, the statistics for traffic accidents bounced back
almost to the initial level over time. I did not observe any noticeable change
in the control group. The immediate drop in reported accidents around the
announcement window adds to the evidence against genuine improvement.

Borderline Cases

Public eyewitnesses are an obvious alternative explanation for the heterogenous
effects on reported accidents. Because traffic accidents usually occur in public
spaces, citizens—apart from competing officials—can observe and report the
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accident. This concern is mitigated for three reasons. First, filing an accident
as a workplace safety accident that counts towards the death cap differs from
reporting an accident to the local police. Access to the former is restricted
to government officials. Second, the time period of this research predates the
Internet era and citizen journalism in China. These unconventional methods
of exposure were limited. Third, while government officials’ reporting behavior
may be affected by incentives, it is likely that citizens’ propensity to report
accidents will remain unchanged. I find that reported borderline accidents, i.e.,
those fall near the cutoff of the reporting protocol, exhibit a distinct pattern
in the treated province. I elaborate this idea below.

Depending on the scale of the accident, the death cap designates authorities
at various levels to supervise post-accident investigations. Accidents are
categorized differently according to a casualty threshold: minor accidents
are those with two or fewer deaths; major accidents are those with three to
nine fatalities; serious accidents are those with more than ten casualties.’
Counties and district-level governments have the full authority to deal with
the aftermath of minor accidents. For accidents with three or more deaths,
authorities above the county level have to be notified. Once informed, the
higher-level authorities are expected to play an active role in the investigation
(The State Council, 2004b).? If they are found to have covered up an accident,
they are subject to penalties by their superiors. Here I focus on the count of
reported accidents with ezactly two deaths and exactly three deaths, the lowest
threshold for upward reporting.!! Under official reporting, these borderline
cases are more likely to be manipulated. Under citizen reporting, I should
observe no difference in accidents below or above the threshold.

Figure 3a plots the accident counts for the two categories. Accident counts
with two deaths (just below the threshold) fall sharply in the treated group,
but there is no such decline in the control group. There is no apparent drop
in accidents with three deaths (just above the threshold). Figure 3b presents
the DD estimates for the reported borderline cases with the full specification.
Overall, the negative coefficients suggest a different reporting pattern for
both types of accidents in the treated provinces. The estimate is statistically
significant for accidents with exactly three deaths but not for those with two
deaths.

9The three-level categorization is in document GB/T15236-1994 issued by the State
Bureau of Technical Supervision in 1994. This rule was effective between 1995 to 2007.
In 2007, the three-level classification was revised with a new threshold: “serious accidents”
are those with 10 to 29 casualties, and accidents that result in more than 30 deaths are
categorized as “especially serious accidents”.

100nline Appendix Figure A2 illustrates the government structure and workplace accident
reporting protocols.

1n the event-based dataset, there were about 44% of cases with three or more deaths,
and only about 4% that resulted in ten or more deaths. Because fewer observations lead to
more noise, a lower cutoff is preferred.
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Figure 3: Reported Borderline Workplace Accidents in the Treated and Control Group.
Missing data points indicate no such accident was recorded in that year in the data set.
In panel (a), the solid lines connect the annual average for the treated group. The dash
lines connect the annual average for the control group. The vertical lines separate the pre-
and post-treatment period by marking 2003, which is one year before the treatment period.
In panel (b), all the solid circles represent DD estimates with control variables, year and
province fixed effects.

Multiple factors could give rise to the non-significant result. One potential
cause is the unbalanced panel dataset. Because I focused on accidents with
exactly two or three deaths, many observations dropped out because they did
not meet the criteria. Fewer observations result in larger standard errors of the
estimates. Specifically, accidents resulting in two deaths have missing outcomes
in more than one-third of province-years, while those with three deaths have
about one-sixth of outcomes missing.'? Nevertheless, it is reassuring that the
direction of the estimates is robust to different model specifications. Online
Appendix Table A6 presents all the regression results. Compared with the
control group, both borderline cases just above and below the threshold are
likely to decrease. Hence, the result is more consistent with the hypothesis on
peer reporting than citizen reporting.

Expanding Transportation Sector?

The rapid expansion of the transportation sector is another confounding factor.
If the transportation sector is outpacing the government’s capacity to regulate
it, then the absence of a decline in traffic accidents may already be a genuine,
improved outcome. For example, if increasing numbers of vehicles are sold
and used during the research period, then traffic accidents should increase too.
The stable trend I observed is attributable to improved work safety governance
without which it could have been much worse.

An implicit assumption of this argument is that improvements in regulations,
safety technology, and transportation infrastructure falls behind the speed of

12For accidents with two deaths, 61 out of 176 province-year are missing. For those
resulting in three deaths, 31 province-year are missing.
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market expansion. Whether it is true is an empirical question that goes beyond
the scope of this paper. Here I provide two additional pieces of information that
help us better appreciate the context. First, reckless driving, a leading cause
of traffic accidents in China, became a criminal offense with the enacting of
the first traffic safety law in May 2004 (O’Meara, 2020). The timing coincided
with the announcement of the death cap incentive. If anything, the legal
change should have decreased the likelihood of traffic accidents, ceteris paribus.
Second, other data sources on traffic accidents and the death toll did not
show an upward trend during the research period (Ma et al., 2012). Thus, the
evidence does not support the competing view.

The “Ungovernable” Transportation Sector

In addition to regulatory agencies, improving work safety outcomes requires
efforts by factory managers and workers, and other conditions need to fall
in line as well. The transportation sector, unlike others, is more likely to
suffer from random shocks like extreme weather conditions. The death toll of
traffic accidents may have a smaller variance due to vehicles’ fixed carrying
capacity. If these known and unknown sector-specific characteristics make
traffic accidents less responsive to improved official regulatory measures, I will
observe no improvement despite the governments’ best efforts.

To assess this alternative explanation, I looked into the average deaths per
accident across sectors, which is the total deaths divided by the total accident
counts in a sector in a given year. The measure is meaningful because it
captures three channels through which genuine improvement occurs. First, if I
keep the denominator accident counts unchanged, reducing the total casualties
will reduce the average. Second, improvement can occur by breaking down
a workplace safety catastrophe into minor accidents. That is, by holding the
total deaths constant but increasing the number of accidents, the average
decreases, too. Lastly, the average drops when accident casualties decrease
and the counts increase. Thus, if some sector-specific characteristics make
the transportation sector inherently challenging to govern and improve, the
average death per accident should remain constant post-treatment. In contrast,
other sectors should experience a decline if they are more responsive to the
stricter regulatory measures.

Figure 4 presents a different pattern.'®> The average death per accident
remains relatively stable for traffic accidents, but it increases for other sectors
in the treated group. One plausible explanation is that the post-treatment
death toll increases in other sectors, and another is the post-treatment accident

13 Accidents with more than 30 deaths were dropped due to their rare occurrence but
large impact on the average. I choose 30 because the 2007 regulation sets 30 as the threshold
for “especially serious accidents,” the most severe category. In the data set, accidents that
resulted in 30 or more casualties account for about 0.005% of all cases.
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Figure 4: The Reported Death per Accident for Traffic Accidents and Accidents in Other
Sectors in the Treated and Control Group. Missing data points indicate that no such
accident was recorded in that year in the data set. The vertical line separates the pre-and
post-treatment period by marking 2003, which is one year before the treatment period.

counts decrease. The former contradicts the empirical evidence of a significant
decline in accident deaths. The latter is consistent with the evidence. But as I
demonstrated earlier, the reduction tends to concentrate on minor accidents
that are vulnerable to manipulation. The divergent pattern lends credence to
the hypothesis that the improvement was due to manipulation rather than
unobservable sector-specific characteristics.

Alternative Source: Occupational Accident Insurance

Reported accident statistics are prone to manipulation because the numbers
are a metric management tool that determines officials’ payoffs. Unlike ac-
cident counts, occupational insurance statistics are not subject to intense
political scrutiny and therefore are less likely to be manipulated. Insured
workers who suffered from occupational injuries have strong incentives to claim
compensation. If they make a claim, government agencies will likely keep the
record because the compensation is drawn from public funds.

Theoretically, the frequency of workplace injuries should positively correlate
with accident counts and casualties. If the reported accidents are truthful, I
would observe a decline in insurance claimants during the same period. Figure
5 shows the percentage of work injury insurance beneficiaries for the treated
and control group, respectively. The trend remained stable after the adoption
of the death cap. Departing from the pattern in reported accidents, the treated
group did not experience any significant decline in workplace injuries. The
most stringent DD estimator’s coefficient of interest is —0.003 (Std. Error
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Figure 5: The Normalized Occupational Insurance Beneficiaries in the Treated and Control
Group. The vertical line separates the pre-and post-treatment period by marking 2003,
which is one year before the treatment period.

0.003).'* This is suggestive evidence that the drop in reported accidents may
be exaggerated.

Complementary Interviews

Making an inference about data manipulation is intrinsically difficult because
the benchmark of truthful data is unknown. To complement the statistical
analysis, I conducted forty semi-structured interviews on the topic of interest
with government officials, scholars, and factory managers in Shanghai and
Sichuan in 2017. Although the interviews were far from a representative
sample,'® these informative conversations showed how workplace accident
reporting works in practice.

During an interview, the deputy head of a county SAWS with over twenty
years of experience in this area remarked, “The first thing we check when we
arrive at the scene of a traffic accident is where the vehicles are registered.
This is important because it determines who will be held accountable for the
accident—us or officials elsewhere.”!% According to him, the off-site reporting

14Insurance data by sectors would be ideal, but that breakdown is not available.

157 relied on snowball sampling to get the contact information of interviewees, starting
with a few scholars and local officials. See Online Appendix A.5 for more details.

16Interview: YXsh90507102.
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rules were followed by local agents in the early 2000s, even though officials
and business owners considered the system “ridiculous” and “not reasonable
at all.”'” They often attributed factors beyond their control, such as poor
road conditions in the “witness” locale, as the primary cause of the traffic
accidents.'®

Strategic reasoning also underscores borderline case reporting. According
to a former department head in a prefecture-level SAWS, “The unspoken rule
(qian guize) is that as long as authorities at a certain level are informed of
an accident, officials below them will definitely be punished. This is higher-
level authorities’ (shangji lingdao) way of protecting themselves from being
disciplined by their supervisors.”'® This statement was cross-validated by
multiple other interviews.

It is worth acknowledging that if officials are willing to manipulate statistics
to make a good impression on their superiors, it is unlikely that they will
admit to any wrongdoing to researchers, even in private. As expected, none of
the officials in the study did so. But the interviews provided valuable insights
from officials who are at the forefront of implementing the death cap and lent
credibility to the main hypotheses.

Robustness Checks

The Parallel Trend Assumption

A fundamental identification assumption of the DD estimator is that the
outcome variable for the treated and control units follows the same trend
post-treatment. In the absence of the death cap, reported accident counts
and death tolls in the treated and control groups should remain constant over
time. Only if this assumption is satisfied can untreated units provide a valid
counterfactual for the treated ones. While this assumption is not testable,
Figure 6 presents the dynamic event studies plot for all outcome variables,
which graphically illustrates the point estimates and 95% confidence interval for
each time period. The results are estimated from a fully-saturated model with
all possible lags and leads (Clarke and Tapia-Schythe, 2021). The point is to
check if the coefficients on the pre-treated periods are statistically insignificant.
While most estimates are reassuring, I do observe several significant differences
in lag four for aggregate deaths and accident counts, as well as accident counts
for other sectors. Note that these lags are the farthest away from the treatment

Y Interview: XGsh22507102, MMsh90507102.

8Interview: YXsh90507102. According to my data set, however, many traffic accidents
are due to passenger and cargo overloading. These causes are attributable to lax government
oversight in places where the transportation companies are registered, and not necessarily
to poor conditions where accidents occured.

Interviews: DYsh12307102, XGsh22507102.
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Figure 6: Dynamic Event Studies Plot with Standard TWFE and Cohort-specific Effects.
TWFE point estimates are plotted along with the 95% asymptotic confidence intervals in
black. Sun and Abraham (2021) point estimates are plotted along with the 95% asymptotic
confidence intervals in red. The vertical dash line indicates the baseline (omitted) period,
which is one year before the death cap adoption in the four provinces. For traffic accidents,
the -4 period data is missing. The outcome variables for the three figures at the top are
workplace accident deaths. The outcome variables for the figures at the bottom are workplace
accident counts.
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Figure 7: Prefecture-Year Analysis. Panel (a) plots workplace accident deaths in aggregate,
traffic, and other sectors. Missing data points indicate no such accident was recorded in the
dataset. The solid lines connect the annual average for the treated group. The dash lines
connect the annual average for the control group. The vertical line separates the pre-and
post-treatment period by marking 2003, which is one year before the treatment period. In
panel (b), all the solid circles represent DD estimates with TWFE. The wide horizontal bars
in panel (b) represent 90% asymptotic confidence intervals, and the narrow horizontal bars
represent 95% confidence intervals. The vertical line marks zero.
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year during the research window, and not all the treated units are observed.
Some compositional changes may correlate with the differences. Sun and
Abraham (2021) argue that the standard two-way fixed effects (TWFE) are
vulnerable to problems when there is a staggered treatment rollout. This is not
a problem for this study because the setup is relatively simple. But following
Sun and Abraham (2021), I estimated the aggregated “cohort-specific” effects.
The results were identical. Online Appendix Figure A3 also plots the treated
and control group average for all outcome variables. The trends between the
treated and control groups were heading in the same direction before 2004.

Prefecture-Year Analysis

As a robustness check, I aggregated the event data to prefecture-year and
redid the analysis with a simple TWFE specification. Control variables are
not included because many covariates at the prefecture-level are not available
during the research period. Figure 7 plots the outcome variable and coefficients.
The heterogeneous effects across sectors are consistent with the main results and
are statistically significant at conventional levels. Online Appendix Section C.2
presents the regression results with prefecture-year and province-month as
units of analysis and discusses the related issues in detail.

Other Tests

I also performed a placebo test to show that the main result is not a “luck”
draw from all possible combinations of treated and control group assignments.
In addition, I repeated the same analysis with the raw data (without logarithm
transformation of the outcome variables). The results largely remain consistent
with the main hypotheses. More details can be found in Online Appendix
Section C.3 and Section C.4, respectively.

Conclusion

This paper explores the effect of a metrics management incentive on reported
workplace accidents in China. The introduction of the “death cap”—an upper
limit for workplace accident counts and total fatalities in each locale—as a
career incentive metric in China has heterogeneous effects on reported accidents.
While there is a statistically significant and substantively meaningful decline
in aggregated accidents and the death toll, the decline is driven only by sectors
where agent cross-reporting is costly. There is no reduction in traffic sector
where agents can observe others’ outcomes with ease. In contrast to other
studies that suggest high-stake incentives lead to manipulated statistics, I argue
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that when incentives enable peer monitoring, governing outcomes that are
observable by those with competing interests are less likely to be manipulated.

Although China is the empirical reference, the findings have important
implications for research on bureaucratic control more broadly. First, strategic
interaction among multiple agents affords a different perspective in approaching
the problem of informational asymmetries in the principal-agent relationship.
The classic research on bureaucracy offers rich descriptive accounts of the
complexities of diverse interests in seemingly mundane bureaucratic opera-
tions, regardless of political system (Hough and Fainsod, 1979; Wilson, 1989;
Lieberthal and Oksenberg, 1988). As more recent research has shown, strategic
interaction among agents affects how they respond to directives from above:
agents’ collusive, imitative, and adaptive behavior influences what information
is revealed by agents, as well as when and how much in formation is revealed
(Whitford, 2003; Zhou, 2010; Rundlett and Svolik, 2016). This study suggests
competing agents who are capable of observing each other’s performance are
incentivized to disclose more honest information.

Second, lacking truly independent institutions, when do agents truthfully
report decidedly unfavorable information like workplace accidents and deaths
in authoritarian contexts? This paper explains how and when intra-agent
competition mitigates the information problem in the most challenging cir-
cumstances, highlighting the possibility that principals can design institutions
to harness the competition to solicit more information. A growing literature
has explored various aspects of executive politics in non-democracies and
emerging democracies. While bureaucratic organizations in these contexts do
not conform to the Weberian legal-rational ideal and are often perceived as
weak or corrupt, they are capable of helping their leaders meet key policy and
political goals (Ang, 2016; Mattingly, 2019; Brierley, 2020; Hassan, 2020; Ding,
2020). Apart from the synergy between political principals and administrative
agents, the interaction among a multitude of local underlings is an important
piece of the puzzle. Intra-agent competition may be less visible compared with
electoral competition, but it has significant consequences for elite management,
tax revenue collection, and the well-being of ordinary citizens (Lii and Landry,
2014; Shi and Xi, 2018; Chen et al., 2020).

The study also suggests directions for future research. A limitation of this
analysis is that the actual number of accidents and death tolls are unobservable.
Also, the source of the reporting, who registered each accident entry, is not
identified. I tried to engage with selection problem and alternative explanations
and explain why I could, with caution, interpret the difference as manipulation
and attribute it to the threat of peer monitoring. More fined-grained qualitative
data would allow us to distinguish the mechanisms: whether monitoring works
through the channel of reporting on others, self-reporting, or both. The
analysis will benefit from a comprehensive dataset covering a more extended
period. For example, an outstanding question is how long the effect of peer
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monitoring on information revelation lasts. In other words, is the incentive-
induced intra-agent monitoring a transient phenomenon? After the initial
shock, agents may quickly determine that collusion is an optimal strategy, and
the equilibrium will change accordingly. In fact, Fisman and Wang’s (2017)
careful analysis of the same incentive scheme suggests this is likely to be the
case.?0 Using the province-level quarterly reported deaths in People’s Daily and
the corresponding death cap between 2005 and 2012, they uncovered a sharp
discontinuity in the reported data at the prespecified “death ceiling” threshold
with McCrary’s density test, but there is no distinct sectoral difference during
that time frame. Understanding the conditions under which incentive-induced
monitoring can be sustained will help scholars better appreciate the limitations
and promises of peer monitoring in bureaucratic behavior.
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