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Abstract

We randomly distributed safety-related information treatments to SMEs –three to firm managers
and one to workers. We find that only prevention information provided to workers leads to fewer
and less severe accidents and an increase in prevention. Results are substantial, long-lasting,
and concentrated in firms with higher treatment salience. We also observe wages falling and
more substantial impacts for firms with better pre-existing manager-worker communication and
safety standards. These results lead us to postulate that the mechanism at play is new prevention
technology adoption rather than correcting workers’ beliefs about safety, mainly because only
the former mechanism predicts a fall in wages. Because the technology-adoption mechanism
is at play, we can use the experiment as an exogenous shift in workplace riskiness to estimate
a compensating wage differential, which is found to be larger than the estimates from hedonic
studies.
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1 Introduction

Worker accidents is a relevant source of costs for workers, firms, and the economy.1 It is also

a known fact that small and medium enterprises have higher accident rates and lower prevention

levels than comparable larger firms (Sørensen et al., 2007). Is job safety in SMEs so much lower

because managers do not have the time or the capacity to take on this task, as has been discussed

for other aspects (see for example OECD 2013, or Bloom et al. 2013), or because some key agents,

namely workers, do not have the right information to push for changes? We study this question

by randomly distributing four types of information to SMEs in Chile: three of them directed to the

firm manager and one directed to the firm workers. We differentiate between reaching managers

and workers directly to test who is the most efficient agent of change to increase safety in SMEs. We

then employ our experiment as a source of exogenous variation on workplace riskiness and measure

the willingness to pay of workers through changes in wages, thus estimating –to the best of our

knowledge– the first experimental measure of compensating wage differentials in the literature.2

The relationship between safety provision and wages can be understood using the hedonic wage

theory (Rosen, 1974). In a market with many firms, perfect information and heterogeneous workers

and firms, a sorting process will lead workers of different risk propensity to match with firms of

different technologies of safety provision. The outcome of this safety and wage trade-off is the

“hedonic wage function” which specifies the compensating wage differential (CWD) that workers

will receive for different level of safety provision. But this framework assumes that beliefs are correct

–both parties know the risk they face– and prevention technology is available –they know how to

decrease it if they wish to do so.

In SMEs, impediments to safety may exist. First, workers and managers may not perfectly know

how risky their firm is or how costly accidents are, even though in our context much efforts are

already made to reduce this problem. Gathering and analyzing data on the true riskiness and its

costs requires time and effort, especially so in time-constrained SMEs. Second, information on the

alternatives available for prevention technology (e.g., training, safety equipment, changes in routines,

etc.) has salient problems. While SMEs managers in our context have access to prevention options

–stemming from regular communications from the prevention organizations–, they might not be

able to process and act upon this information due to limited information processing capacity or time

constraints. In contrast, workers’ access to information on prevention options is low because, in our

context, prevention agencies approach the firm rather than workers directly. Even if managers can

and have time to process the prevention information, they might lack the incentives to share it with
1Li and Singleton (2018) mention estimates of the cost of on-the-job injuries in the order of $192 billion for the United

States. For Chile, the institutions in charge of managing the OHS programs have estimated the costs to be around 4% of
GDI. In many cases estimates do not include other costs, such as lost earnings, and thus could be a lower bound. The
estimates also do not consider potential investments required to reduce accidents or other health problems.

2Carpenter et al. (2015) estimates experimentally compensating wage differentials to income risk by altering
experimentally the probability that the wage will be paid. León and Miguel (2017) and Shrestha (2017) use non-hedonic
methodologies to estimate the value of statistical life but not in the context of workers’ safety.
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workers. Moreover, even if workers become knowledgeable of prevention options and as a result

they demand prevention, it is not clear that managers will collaborate to satisfy their demand.

To study these information limitations, we collaborated with the “Asociación Chilena de Seguridad”

(ACHS), which is the largest organization in Chile in terms of occupational safety and health (OSH)

services, whose affiliated firm correspond to 40% of all Chilean workers.3 We elaborated four treatments

and ran a large scale randomized control trial in the context of the “SME community” prevention

program of ACHS. In this program, each month ACHS experts visit roughly 1/12 of its 31,500

affiliated SME firms4. In each of these visits, the ACHS collected information about the firm and

sent a report which included an assessment of safety conditions and a suggested non-mandatory

prevention plan that is designed to account for the specific situation of the firm. We conducted a

double-randomization of the firms that were visited in each month for a period of 5 consecutive

months starting in March of 2013 and delivered our treatments within two months after the visit.

First, firms were either allocated to receive no email, or one of three different types of information

provided by email to the safety monitor of the firm, who is very often the manager/owner of the

firm. Orthogonally, a fraction of firms were also selected to receive personalized safety information

in 20 printed pamphlets to be distributed to the firm’s workers.

The three emails were designed to address managers’ informational problems: the first and

second tackle awareness of accidents and their costs, and the third facilitates the adoption of prevention

technology. First, managers may believe accidents are simply “normal” and that all firms in their

industry must be facing similar safety problems. We address this by presenting each firm with a

graph which contrasts their own safety record to that of the average firm in their sector (at the 2-digit

ISIC level). We might detect a behavioral response due to social comparison, particularly for those

companies that lagged in their sector in terms of safety. Second, the costs associated to accidents may

not be clear or salient enough for firms’ managers. We thus created a simple email that translates

the firm’s accident record into monetary costs. We did so using the fact that their insurance rate is

dependent on their past accident rates. Finally, the report and prevention plan that is handed to the

company is relatively complex and hard to follow, namely a document with 30 to 40 pages written in

a legalistic style. Although this document provides detailed preventive steps, its structure and style

makes it hard to understand, particularly for busy SMEs owners or managers. Our last message to

managers thus simplifies this document into a smaller and simpler file, with information organized

as a checklist-like report to facilitate implementation.

The final treatment addresses the workers’ lack of awareness of prevention technologies. We thus

send to each firm printed material –20 pamphlets– to be distributed to the workers of the firm. The

pamphlet indicates that the firm recently received a visit and a prevention plan from ACHS, displays

3Importantly, neither the ACHS nor any of the other mutuales are responsible for enforcing labor safety laws. They are
simply insurance companies receiving premiums and paying indemnization in case of accidents.

4In our study we use the definition of SME used by our partner, which corresponds to firms with 50 or fewer employees.
This definition is closer to the concept of small firms in several other countries.
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the three main risks identified during the visit and offers indications to the available prevention

contacts and resources at ACHS. If this allows workers to understand what steps are required for

higher prevention in their work environment, we expect that they will use that information to demand

changes in prevention, thus lowering accidents.

All the information provided to the firm stemmed from information collected by the ACHS in the

year before the visit or information collected by the safety expert who visited the firm in the month

before and is thus highly personalized to the firm’s reality. We then follow the firms monthly using

administrative data for at least 15 months after the receipt of the information to evaluate the impact of

our interventions. The administrative data provide us with information on the number of (non-fatal)

accidents and the execution of safety training in months following the information intervention. We

also obtained monthly data about the 25th, 50th, 75th and mean of the wage distribution of each firm,

the number of workers and the workers’ turnover rate in each firm.

Our randomization produced a balanced set of firms between those that received a treatment and

those that did not. Information regarding take-up suggests, however, partial compliance since many

emails and printed packages go unopened. We present an Intent-to-Treat estimate since it is not clear

how we would exactly measure take-up for all treatments. Assuming usual significance and power

levels, the minimum detectable effect we obtain with our sample of 12,500 firms lies between 0.15 to

0.3 standard deviations.

Our results show that only the last intervention affected the behavior by actors involved: providing

information directly to the workers lowers accidents in a long-lasting way. We observe consistent

decreases in accident rates 6, 12 and 15 months after the information was provided. The magnitudes

are not small. Accidents per 100 workers per year fall by about 0.006 to 0.008 in each of these

measures from a base for the control of about 0.05, implying a change around 15 percent.5 Days

lost per accident also decreased and the magnitude suggesting that not only the number but also the

severity of accidents fell. We find these results to be robust to the introduction of controls and to

differences in specifications. The email treatments on average do not affect accidents. If anything,

the monetization of accidents increases them, indicating that managers may have overestimated the

costs of accidents compared to the information we provided them.

We find evidence that only the workers’ pamphlet treatment increased the firms’ use of training

programs for their workers, albeit only slightly. This shows that firms responded by altering their

prevention options when workers were given the prevention information. Part of the decrease in the

number of accidents may be linked to the increased knowledge of the workers thanks to training.

Two falsification tests increase the confidence of our results about the effectiveness of the workers’

package. First, given that we distribute 20 pamphlets, our results should be stronger in firms that

have 20 or less workers. Second, after the expert’s visit, ACHS reports to the firm as many salient

5We normalize our monthly measures so that all our statistics are in accidents per 100 workers per year. Thus, the
number of accidents in the 6 month period is multiplied by 2 to obtain an “annual” figure.
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risks as they find (from a predefined set of several dozens of risks). Due to space constraints, we

only communicated up to three risks to the workers in the pamphlet. Therefore, the impact should

be larger in firms with 3 or less risks since workers received the full set of sources of dangers for

their firms. While there could be other reasons behind this pattern, we find strong support in both of

these tests, strengthening the argument that the workers’ package reduced accidents because of the

information it conveyed to workers.

A theoretical model suggests that there are two different mechanisms through which providing

information could impact safety and these have different predictions for what would happen to

wages in response. If one of the sides of the market had an incorrect perception of the level of safety

they faced, our intervention could lead them to update their beliefs. If they had overestimated their

level of safety, for example, they would respond by either asking for less accidents than was the actual

one so that their beliefs would become aligned with reality or the wage would adjust upwards to

make them willing to bear the higher level of accidents that existed. This is because our intervention

would move workers from a point away from the hedonic wage function to a point on that curve.

However, our intervention could have also given the workers information about how to effectively

reduce accidents, what we will argue is a new “prevention technology”. This would imply that the

isoprofit curve of the firm would change since safety now comes at a lower cost. In that case, we

would assume that our intervention allows a firm and their workers to move along the hedonic wage

function where safety is increased but at the cost of lower wages.

The impact on wages would thus be key in determining the mechanism that can explain why

our information provision lowered accidents. We find evidence that wages were lower in the group

assigned to receive the workers’ package compared to the control beginning 7-15 months after the

pamphlet were distributed. We observe that wages are lower, particularly in the bottom part of the

wage distribution of the firm, where those mostly affected by safety risks would be located. The 25th

percentile in the wage distribution saw a 1.2 percent slower wage growth when the firm was assigned

to receive the workers’ package. Again, emails do not have an impact on wages.

Our framework also suggests that the two mechanisms would have opposite predictions in terms

of heterogeneity by workers-manager collaboration. If safety responded to the workers’ package

because workers were misinformed about their firm’s riskiness, we would assume that this would

be worse in firms where workers and managers are particularly misaligned. On the other hand, if

accidents are reduced in response to the workers’ package because workers learnt of new prevention

tools, we would think that the impact would be strongest in firms with highest levels of collaboration

between workers and managers since most of this new technology (training, installation of new

equipment, etc.) may require decisions and support from firm managers. To explore this argument,

we analyze heterogeneity in the impact of the workers’ package on accidents and wages. We find

that the impact is concentrated in firms that were safer, in those where the manager also received an

email and in those where managers had previously shared safety information with their workers. All
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of these cases proxy firms where managers are willing or have already collaborated with workers.

This is consistent with communication between managers and workers on safety issues being crucial

to boost the impact of the treatment.

Having shown that our results are consistent with a framework where workers and firms renegotiate

(given the new isoprofit function) to a different point in the safety-wage function, we argue that the

change in wage can be used to calculate a compensating differential in an experimental fashion.

Sorting is crucial in most of the literature regarding hedonic wage function and there is enough

rotation in our sample to allow for readjustments through that mechanism. However, since we find

no evidence that the number of employees or their rotation rate was higher under the treatment,

this may have been achieved through renegotiation with existing workers. With more sorting, we

may have found an even bigger trade-off between safety and wages. Using an IV strategy where our

experiment is used as an instrument for the accident rate, we find that workers at the 25th percentile

are willing to pay about 2.2 percent of their monthly wage (or about USD$160 annually at current

exchange rate) to reduce their accident rate by 0.01, or by about 20 percent. This is very different than

what would have been obtained from a cross-sectional estimation of the compensating differentials

in our setting, where the estimate would have been negative (but not significant). As a fraction of

wages, our estimate are above that of the studies surveyed by Viscusi and Aldy (2003). However,

since wages are relatively low in Chile, the monetary value is in the lower range of most studies in

the literature from high income countries, at around USD$23,000 per year (PPP adjusted) to avoid

an accident in the incoming year. It is also substantially higher than the total costs per accident for

ACHS, which includes the costs of prevention, pensions, and medical treatments. This suggests that

workers are either risk-averse and/or suffer large non-monetary costs from work accidents.

This paper relates to many strands of the literature on workers’ safety (for an overview of the

literature on this topic see Pouliakas and Theodossiou, 2013). The literature has emphasized that

workers’ compensation schemes provide consumption smoothing (Bronchetti, 2012) but that there is

strong evidence of moral hazard on the side of workers (Bronchetti and McInerney, 2012; Guo and

Burton, 2010; Krueger, 1990; Meyer et al., 1995; Neuhauser and Raphael, 2004) and firms (Chelius,

1982; Ruser, 1985). Increased benefits can lead to a decrease in accident rates (Moore and Viscusi,

1989) but have been shown to be shifted, at least partially, to workers through a reduction of their

wage (Gruber and Krueger, 1990). We abstract from this debate by focusing entirely on changing the

information set and not the benefits workers receive.

Another set of studies look at factors driving safety levels within firms. Viscusi (1979, 1986)

focuses more strongly on penalties imposed on firms for bad safety measures and argues that the

US penalty rates were, at least historically, too low for firms to have the incentives to implement safer

work environments. Cohn and Wardlaw (2016) shows that financing constraint may play a role in

making firms under-invest in safety. Although training has been proven effective in improving safety

awareness and behavior, as reported in the surveys by Cohen and Colligan (1998) and Robson et al.
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(2010), there is no consensus in terms of objective outcomes, such as workplace accidents, especially

for SMEs (Arocena and Núñez, 2010; Kines et al., 2013; MacEachen et al., 2010). Burke et al. (2007,

2011) argue that only “engaging” training methods seem to generate an impact. This is confirmed,

but less strongly, by Brahm and Singer (2013) for training provided by the ACHS. Only a few studies

have looked at SMEs (see for example Arocena and Núñez, 2010; Cagno et al., 2011; Kines et al., 2013;

MacEachen et al., 2010). Eakin (1992) and Cagno et al. (2013) argue that SME owners are not willing

or able to take safety measures and thus usually elect to leave it to the workers and typical OSH

regulations do not fit well within the reality of SMEs, impairing prevention and worsening outcomes

(MacEachen et al., 2010). However, none of these studies have used experimental methods to answer

the question so it is difficult to evaluate whether they have really estimated the causal impact of job

safety training.

A few recent studies have explored the impact of inspections on workers’ safety trying to attack

the problem of causality more carefully. Levine et al. (2012) uses a randomization of these inspections

and find that these inspections lowered injury rates by 9.4%. Interestingly, in this case, they found no

impact on sales, employment or firm survival. They were unable to measure wages, however. Li and

Singleton (2018) use a RD design and find a fall in accident rates and like us, find the biggest impact

in firms that were less risky. The closest paper to ours is Lee and Taylor (2019) where the authors

exploit natural experiment of the temporal random assignment of OSHA workplace inspections to

firms to assess the impact of fatal accidents on wages. However, the assignment of inspections is

conditioned to only previously non-inspected large firms from the 20 riskiest 4-digit sectors in 28

states. Our estimate is in a completely different setting and is larger than theirs.

This paper also fits, through one of our treatments, into the literature of altering social norms

and using comparisons as encouragement for changing behavior. This literature has shown positive

effects for energy consumption (Allcott, 2011; Ayres et al., 2013) and for water usage (Costa and Kahn,

2013; Ferraro and Price, 2013). Overall, our study shows that such comparison may not be as useful

for firm safety since the information asymmetry does not appear to lie in knowledge about safety

outcomes but in prevention options.

The rest of the paper is organized as follows. First, section 2 highlights the regulation of safety by

firms in Chile and how regulatory mandates may affect the incentives of workers and firm owners to

improve safety in their firms. Next, section 3 then presents the detail of our randomization strategy

and the following introduces the data and empirical strategy we will use. Section 5 present our main

results while the next uses a theoretical framework and additional results to explore the mechanisms

behind these results. The final section concludes.
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2 Workplace safety in Chile

In Chile, workers’ safety and compensation in case of an accident is under the responsibilities

of “mutuales de seguridad”, private, non-profit institutions as determined by Ley # 16.744, dating

back to 1968. There are three such institutions: IST (Instituto de Seguridad del Trabajo), ACHS

(Associación Chilena de Seguridad) y la Mutual de Seguridad CChC (Camera Chilena de la Construcción).

Almost 85 percent of workers are affiliated with one of the mutuals, with ACHS accounting for half of

the market. The remaining 15 percent are served by a state organization called Instituto de Seguridad

Laboral (ISL) with the same attributions. The firms are free to choose any institution they desire,

with the exception of those with a bad safety performance, who remain locked for three years to a

particular institution. This provides incentives for the companies to implement preventive activities

and avoids adverse selection problems in the market.

The Chilean system is an integrated one: these institutions provide all the services required in an

OSH system, namely prevention (e.g., training), medical treatment in case of accidents and provision

of monetary compensation in case of accidents (e.g., wage for workers during the period of absence,

pensions in case of long-term or permanent disability).6 Workers benefits are fairly generous.7 The

system covers accidents that occur both at work and also when traveling to and from the workplace.

The system operates as an insurance system, which is funded by firms paying a monthly premium,

determined as a percentage of the taxable wage bill. The contributions to the insurance plan are thus

made each month by the employer and provide coverage to the individual in case of accidents or

work-related illnesses. There is an experience rating in this market: firms pay a base contribution of

0.95 percent of the monthly taxable wagebill; an extra contribution from 0 to 3.4 percent depending

on the industrial sector, and an extra from 0 to 2.4 that depends on the past accidents of the company.

With these additions, the insurance rate varies from 0.95 to a maximum of 6.8 percent. These rates

are adjusted every two years for the affiliated companies.

That law mandates that the “mutuales” spend at least 12 percent of total revenues in prevention

activities. Among these activities, the most important one is OSH training. This training is free for

affiliated firms. ACHS has a wide offer of courses, from safety basics to training covering specific

issues of a particular industry (e.g., proper use of pesticides) and 90 percent is offered on-site.

At the national level, the accident rates show an overall downward trend over the last 10 years. In

2002, the annual rate was at 8.72 percent; in 2009, is was 6.5 percent; and in 2013 it went down to 5.3

percent. The incidence of work-related fatalities was around 7.2 deaths per 100,000 workers in 2013,

6However, they are not the inspecting agent since this responsibility falls under the purview of the Ministry of Labor.
7Sick leave is available for a maximum period of 52 weeks, renewable for another full year if needed. It covers 100

percent of wage earnings of the last 3 months. In case of partial disability, the compensation is between 1.5 to 15 times the
base salary, as given by the average of the 6 months previous to the accident. Finally, in case of a fully debilitating accident,
the pension covers 100 percent of the worker’s previous salary if the worker cannot work, and a lower percentage if his
work capacity has been lowered by 40 to 100 percent. This is supplemented if the person also becomes disabled. Medical
costs are fully covered by the institutions and treatment is provided in facilities run by mutuals and have a high reputation.
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having experienced a similar but less pronounced downward trend as the incidence of accidents.

Information about the accident level of the firm is in general available to workers and firm

owners/managers. Chilean firms receive regular information on their accident level from their

mutual. Every two years firms have to recalculate their premium based on their sector’s and their

own accident record; thus, at a minimum, firms update their information on accident level every

two years. Workers, on the other hand, receive information from the firm –firms are required by law

to inform the risk level to workers–. Further, joint safety committees or a safety representatives in

smaller firms, are required by law to be implemented with the “mutuales” monitoring compliance.

These committees or representatives provide voice to workers and one of their role is to provide

information on accidentability.

ACHS and its SME Affiliates. Prevention for SMEs is executed by ACHS within the “SME community”

program. In 2013, there were approximately 31,500 SMEs affiliated with ACHS. Firms are classified

twice a year (January and July) as an SME when the average number of employees in the previous 12

months was lower than 50. SMEs account for 76 percent of all the firms affiliated to ACHS; in terms

of number of employees, SMEs account for 52 percent of the total employees affiliated to ACHS.

The average size of a SME is 12 employees. The distribution across the country reflects economic

activity: 53 percent are located in the metropolitan region, 12 percent in the VII region, and 5 percent

in the V region (the rest is quite evenly distributed in 12 remaining regions). In terms of industrial

sectors, SMEs are distributed as follow: 31% in services, 22% in retail, 16% in agriculture, 12% in

manufacturing, 9% in transportation, and 9% in construction.

At the start of 2013, the SMEs of ACHS had an accident rate of 5.32 accidents in a year per 100

workers which was 22 percent higher than non-SMEs firms. On top of this, they have more serious

accidents, reflected in a 44 percent higher amount of working days lost per accident. The riskier

sectors are construction and manufacturing with accident rates of 7.2 and 7.9 respectively. The less

risky sectors are services and commerce, with accident rates of 2.9 and 3.6 respectively. The worse

performance of SMEs in comparison to non-SMEs firms is fairly stable across industrial sectors, with

a slightly larger difference in the construction and manufacturing sectors.

Operation of the ACHS’ SME Program. First, the SME received the visit of a “monitor.” The

number of visits to a firm by the monitor were predefined according to the firm’s initial safety

performance. SMEs that were classified as having a critical condition received one visit a month;

those that were classified as having a moderate or slightly critical condition received a visit every

other month; the rest received a visit once a year. As with the classification into the SMEs group,

this classification of firms was done every 6 months, in July and January. In this visit, the monitor

engaged with the firm, preferably with the owner, and then carried out a diagnosis of the firm, aided

by an IT tool.
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The second step of the program was to send, a couple of days after the visit, a “prevention plan”

tailored to the company. This document is lengthy, approximately 30 to 40 pages, written in legalistic

style, and contains four parts: 1) an assessment of the compliance of the firm with the basics of safety,

especially in terms of regulation, 2) an assessment of the potential emergencies that could happen in a

the firm (e.g., flooding, fire, etc.), 3) an assessment of the workplace risks that could lead to accidents

(e.g., working in heights, working under water, etc.), and 4) a proposed prevention plan (e.g., specific

training courses). Coupled with this e-mail, the ACHS also sent safety signs and posters that are to

be located in specific places in the firm (in case those were not in place).

The third element of the program is to provide permanent support with the use of a dedicated

SME website (which contains plenty of information about prevention, risks, etc.), of an e-learning

website and of a call-center. Also, continuous contact with the SME is fostered by way of e-mailing

campaigns (e.g., newsletters, new courses, personalized content), and executive/call-center check

calls.

The program started in September 2011, where 214 visits were made.8 There was a progressive

ramp up during 2012, so that by the start of 2013, just a few months prior to our experimental

intervention, ACHS’ SME program was visiting 2,500 to 3,000 SMEs per month, reaching its full

design capacity. Also, by March 2013, the ACHS had executed 32,123 visits, having reached 90% of

its SME population.

3 Experiment

Our experimental intervention consists in four types of information provided to the firm, through

two separate randomization strategies: the three emails were randomized first and then, orthogonally,

we randomized the workers’ package. Our universe consists of all firms that were visited by the

ACHS with the “SME community” program between March and July of 2013, namely 12,761 firms.

The first email tried to make the firm compare itself with firms in the same sector (at the 2 digit

ISIC level). For this, we computed the average annual accident rate for 2012 in the sector in which

the firm was included and compared it to the firm’s accident rate in the same year. The email that

was sent to an example firm is shown in Figure 1. This figure makes it clear that the impact of this

treatment may be different for a firm that has an accident rate above the mean and one that has an

accident rate below it.

If the difficulty lies in the lack of salience of the costs of accidents, we monetized the costs of

accidents faced by the firm last year in our second email treatment. The email provided to the firm

mentioned three elements. First, we calculated how much would this particular sector save if it

8Prior to this program, SMEs were undifferentiated (i.e. they were served in the same way as larger firms affiliated
with ACHS), which led them to receive less attention because of the fixed costs of attending any single firm (travel,
administrative work, etc.). As a result, a large proportion of SMEs were left unattended.
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went from having the sector average level of accidents to no accidents at all.9 Then, we indicated the

number of days lost in the particular sector in the last year. Finally, we mentioned that these lost days,

plus other “hidden costs” of safety could be even more important than the insurance premium. An

example of this email is displayed in Figure 2. We did not include an explicit estimation of the CWD

differential in these because of two reasons: i) even if we could have used hedonic estimates from

other countries, the absence of evidence for Chile suggested caution on ethical grounds, ii) ACHS

had reserves regarding “monetizing” accidents (which is also why we had to monetize the sector’s

accidents, not the firms’).

While these two first interventions focussed on beliefs that managers may have had about safety

levels and costs, the third and fourth intervention tried to boost knowledge of the prevention plan

that was delivered to the firm by ACHS, what we interpret as providing information about a new

“prevention technology”. First, we send a much more simplified and shorter version of the document

officially sent to the firm. An example of this email can be seen in Figure 3 and of the actual simplified

plan in Figure 4. The simplified plan included, on the first page, a detail of the degree of compliance

of the firm with the safety laws and regulations clearly identifying the issues that the expert found

were lacking. The second page includes a list of the types of safety issues the firm faced, followed by

a suggestion of actions needed and a last column indicating the frequency with which these actions

should be undertaken.

Finally, we explore whether providing this new technology to workers instead of managers may

be more beneficial. The workers’ package was designed in the following way. We sent to the manager

of the firms a letter like the one presented in Figure 6 and a set of 20 pamphlets, an example of which

is shown in Figure 7. The letter provided an introductory message to the manager of the firm about

the important of joint effort in safety, and then clearly specified that the pamphlets were provided

for distribution to the workers, suggesting that these pamphlets be located in visible areas of the

company. The pamphlet included the following information. At the top, it had a slogan stating

“Security is everybody’s concern”, meant to encourage the participation of workers in the safety

process. Then, it informed the workers that an expert had visited the firm and established an action

plan for the firm to lower its accidents. Next, it identified the three most dangerous tasks performed

in the firm. These task were obtained from the original report handed out by the expert to the firm.

These three tasks corresponded to the top three elements of the second page of the simplified plan

and can thus be understood as a visual representation of the simplified plan email sent to the firm

manager. Finally, the bottom of the pamphlet invites the worker to use ACHS resources to lower her

risks by providing information about a prevention webpage specially developed for SMEs by ACHS

(which contains, for example, advice about risky tasks and training offered), and by encouraging

contact with ACHS via e-mail and phone. The workers’ package were sent by certified mail within

9This was calculated in the following way. There is a minimum insurance premia that is equal to 0.95 percent of a
firm’s pre-tax wage bill. We calculated the accidents rate in their sector at X percent and then showed that, if there were no
accidents, the company would save X− 0.95 times their wage bill.
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the month following the visit.

Which firm received which intervention was determined as followed. At the end of each month,

a list of all firms visited was sent to the research team. This included around 2,000 to 2,500 firms

depending on the month. Given that the second and third of our emails required information about

the firm in the previous year, we first separated firms between those that had been part of the ACHS

database in 2012 and those that had not. For those that had been recently created or had recently

joined ACHS, we randomly selected half of them to receive the email of the simplified plan and the

other half not to receive any emails, without stratifying for any characteristic except for month of

visit. Amongst those who had the required information for the three email treatments, we randomly

allocated them to one of the three treatments or to the control, assigning the probability of each email

to 22 percent (and thus, the probability of being in the control was 34). We stratified by month of

the visit and region. The data required to fill the information in each of the emails was loaded on a

spreadsheet and emails were sent through an automated system.

Once firms were assigned to one of the email groups, we then stratified by that assignment and

the month and randomly selected 1,000 firms per month to receive the workers’ package (our sample

sizes made it such that we exceeded a bit 1,000 in each month because we used a rounded percentile

value to generate the cut-off). The number of treated units here is smaller than for the emails because

of cost constraints. The exact depiction of our randomization is presented in Figure 8.10

Table 1 summarizes the sample sizes we assigned to each combination of treatments. Of the

12,761 firms in our sample, roughly 5,000 were assigned to receive workers’ packages. A very similar

number was assigned to receive no emails, out of which 2,000 received a workers’ package. Around

2,900 firms were assigned to receive the simplified plan, which is more than those who were assigned

to receive the other emails because all firms, including those without past information were eligible

for that treatment. For the comparison and the monetization treatments, we assigned closer to 2,700

firms in each case. Around 40 percent of all firms assigned to a given email treatment were also

assigned to receive the workers’ package.

“Take-up” is a difficult concept to measure here. For emails, we have information regarding

10The randomization described above was done as this between March and June 2013. In July 2013, ACHS asked to
extend the analysis period and made some changes to the randomization. Although we continued randomizing emails
through October of that year, we focus only on the data until July since from March to July, we randomly allocated both
emails and workers’ package while after July, we only randomized emails, discontinuing the distribution of the workers’
package. In July, we only used firms that existed in 2012 and that were in the 7 biggest industries, which included 80 percent
of the firms. Then, our randomization proceeded as followed. We first randomly allocated firms to be in the control or to
receive the simplified plan (25 percent). In a second round, we randomly allocated all firms again to being either in the
control group (50 percent), or to receive the comparison or the monetization email (25 percent each). Thus, in that month,
a firm could be simultaneously assigned to receive the simplified plan and another one of the email treatments. For that
month, we also used industry as a strata instead of region. The randomization for the workers’ package was done as in the
other months, stratifying by the email treatment group. Note that using the full sample from March to October 2013 for
the evaluation of the email treatments changes very little the results presented. We continue to find that none of the email
treatments reduced accident rates nor modified wages. The comparison email appears to increase slightly class-taking in
that larger sample and there is some evidence that those who received bad news through the comparison email may have
responded by lowering slightly their accident rate in that larger sample.
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whether the email was opened and, in some cases, whether individuals clicked on the attachment.

However, none of these two actions guarantee that the information was actually acquired by the

firm. We nevertheless present in Table 1, the opening rate of emails for each treatment. We find that

emails reasonable opening rates in this context, around 25 percent for all treatment. While common

for this type of intervention, it does imply that, despite our large sample sizes, low compliance will

diminish the statistical power of our experiment. We also find that the simplified legal plan, the

only one with an attachment, was the one most opened. While not reported here, we have tried

correlating “take-up” with firms baseline characteristics and have been unable to find a relationship

with anything else than size.11 For physical mail, we have no indication of whether the packages were

opened and distributed. We nevertheless conducted a small-scale survey to a random subsample of

our treated firms. We attempted to reach 476 randomly selected firms who had been assigned to

receive the package and managed to reach 251 of them. Of these 251 firms, 111 firms, or 44 percent of

them, recorded having received the package we had sent. Of those who remembered receiving the

package, 84 percent declared having distributed them to their workers. Overall, if we assume that

the 251 firms who answered the survey were a random subset of the 476 we sought to interview, we

would conclude that the “take-up” rate for the pamphlets is around 35 percent (0.84*0.44). However,

this is unlikely to be true as firms who answered the survey were more likely to be compliers in our

experiment than those that did not. Thus, the real take-up is likely to be below 35 percent and thus

only a bit higher than that of the most popular email treatment. This would suggest that a difference

in take-up, and thus statistical power, is unlikely to explain the differences in results we obtain.

Our initial power calculations were done with an assumption of take-up of 50 percent. We are

able to re-do our power calculations once we obtained information regarding the actual take-up.

Assuming a statistical significance of 0.05, a power of 0.8 and a correlation between the baseline and

the follow-up of 0.4, no attrition, our minimum detectable effects were of the order of 0.36 standard

deviation for the monetization email (which had a take-up of 0.2) and of 0.20 standard deviation

for the simplified plan (which had a take-up of 0.3). If we joined all email treatments as one, our

minimal detectable effect falls around 0.19 standard deviation. These are very typical ranges for

experiments with firms and thus lead us to believe that we should detect relevant ranges of effects.

For the workers’ package, using the same parameters but a 35 percent take-up, given our larger

sample sizes, allowed us to identify treatment effects as small as 0.13 standard deviation. This is

smaller than for the email treatments although we think that the take-up is probably overestimated.

Our power calculations were not done in order to be able to measure interactions between emails and

workers’ packages, our stratification by email assignment allows us to be balanced within the group

that received the workers’ package in terms of assignment to specific emails.

11Specifically, for the simplified plan, we find no significant correlations between firm characteristics and opening rate.
For the comparison email, firms with more employees were more likely to open the email. Finally, for the monetarization
treatment, larger firms and those with more accidents in the past are more likely to open the email.
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4 Data and empirical strategy

Our data comes from the administrative data of the organization who partnered with us. Firms

who select this “mutual” as their safety services provider and insurer must pay their premium for all

employees and the insurer must be informed of any accidents that occur as to compensate workers.

The organization we partnered with thus has monthly report on the number of workers for which the

premium are paid, the number of non-fatal accidents reported to the organization and the number

of days for which these compensation were paid. While there may be concerns about the validity

of these data since they are administrative, we see little reason to think that our intervention would

alter the report of accidents by workers, instead of the actual occurrence of accidents.12 We also have

to be careful since we will only be able to obtain outcomes for firms that remain within the same

safety “mutual” over our sample period. However, since fewer than 2 percent of our sample are

not continuously reporting to ACHS, we think that we do not have a very serious sample attrition

problem.

This allows us to construct a month-firm level database between January of 2011 and December

of 2014. For each month, we can calculate the number of workers, the number of non-fatal accidents

and the accident rate in a month. Given that firms received the treatment in different months, we re-

center the data according to the date of the intervention. We then calculate for each firm the accident

rate 2 months, 6 months, 12 months and 15 months after their intervention and also, as a control, the

accident rate they faced 12 months before the intervention.

For each month between January 2011 and December 2014, we also know the days lost by each

firm related to work accidents. However, we do not have a link between days lost and the accident

to which they are linked. This generates a problem as it makes it more difficult to identify a change

in trends because of the auto-correlation of that measure. To try to assign the days lost to the month

where the accident occurred, we regressed the days lost in a month on the accidents in the previous

months in 2011. We found that the coefficients would fall after the third month and noted the relative

values of the coefficients to be 0.41 for the contemporaneous month, 0.36 for the month before and

0.23 for two months earlier. We thus transform our series on days lost to reflect this. First, we

construct for each month a weighted number of past accidents as 0.41 the number of accidents in

the current month plus 0.36 times the number of accidents in the previous month plus 0.23 times the

number of accidents two month before. If 1 day lost was reported in month x, we then assigned that

day to the current, past and 2 months before according to the weight each month contributed to the

weighted number of past accidents.13 While far from being ideal, this allows us an approximation

12An unreported accident implies that the worker loses all benefits related to the incident. Furthermore, the regular
health system refuses to attend victims of work-related incidents.

13For example, if a firm had one accident in each of the last three months, 41 percent of that day will be assigned to the
current month, 36 percent to the month before and 23 percent to that of 2 months before. If a firm had 2 accidents in the
current month but only one in the previous 2 months, 58 percent (0.41 ∗ 2/(0.41 ∗ 2 + 0.36 + 0.23) of that day would be
assigned to the current month while 26 percent (0.36/(0.41 ∗ 2 + 0.36 + 0.23) would be assigned to the month before and
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for the severity of each accident in the database.

We add to that database administrative information provided by the “mutual” regarding the

courses that were requested by the firm for training workers on safety issues and those that were

completed. We have this information for each firm, on a monthly basis, between 2011 and 2014.

We proceed analogously to accidents, studying training rates per worker at 2, 6, 12, and 15 months

controlling for the training rate 12 months before the intervention.

The “mutual” also provided us with information regarding the degree of compliance of the firm

with basic/minimal safety provision indicated in the law (e.g., informing workers about risks, having

a safety manual). This is information that is collected by the safety expert when they visit the firm

and included in the first page of the simplified plan. The safety expert is not the one who needs to

enforce the law and this evaluation is meant as formative, not leading to fines, etc. We have that

information for the visit conducted by the expert in 2013 and will control for those results. We will

particularly explore whether there is heterogeneity depending on whether the firm complied with

providing information to its workers. We also have the information for visits conducted after our

intervention in 2013 but for only a subset of firms that were revisited late in 2013 and early in 2014.

These are not random firms and are likely to have suffered an accident or a complaint which required

the return of the expert. We thus chose not to employ the compliance information as an outcome for

that reason.

Finally, after the experiment was completed, we were able to obtain from the organization information

regarding wages. Each month, firms declare the wage of each worker upon which the insurance

premium is levied (which is equal to the taxable wage in Chile). This does not correspond (but is

very close) to the full wage since only the bonuses for food/transportation are not considered. The

maximum wage that is subject to insurance premium (and reported by ACHS) is capped for the very

top of the distribution; notwithstanding, we have very few workers in that range of wages. While

we were not able to access the individual wage data, we did obtain for each month and firm between

2010 and 2014, the 25th, 50th and 75th percentile of the wage distribution, in addition to its mean.14

We also measured the number of workers paid and the fraction of workers that were in the previous

month with the firm, to measure turnover. We transform this data in the same way we did for our

accident database, recentering all data around the date of the intervention. We then computed wages

for each trimester following the intervention.

Since all our take-up information is partial, the analysis will focus on an Intent-To-Treat estimation

and not a treatment on the treated. Despite the panel nature of some of our data, we choose to simply

0.16 percent (0.23/(0.41 ∗ 2 + 0.36 + 0.23) to 2 months prior. This implies that if no accident has occurred in a month, we
will assigned zero days lost to that month. If no accidents were reported during the last three months but a positive number
of days lost were, we assume that the days lost reported in month x correspond to accidents previous to that and simply
do not include them in our calculation. This occurs in less than 2 percent of our cases where no accidents was reported in
the 3 month period.

14There are four months in the sample we received that had very low quality data (missing for a majority of the firms)
so we exclude those observations.
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run the post-level outcome by firm against its treatment status and control for baseline values of the

outcome since this has been argued is more efficient than other ways to estimate the treatment impact

(McKenzie, 2012).

Formally, to estimate the impact of our email treatments, we will estimate the following equation:

Yjst = β1Emailjs + γYjs0 + δs + ε jst,

where we regress the outcome of a firm j in cluster s and observed at time t (Yjst) on whether that

firm was assigned to receive an email (Emailjs). In some specifications, we will divide this into each

email separately, namely the simplified plan email (SPjs = 1), the comparison email (CEjs = 1) or the

monetization email (MEjs = 1). The comparison is thus made compared to the control group, that

received no emails. We control through dummies for strata that were used, which are here month for

firms that did not exist in 2012 and the interaction between month and region (or month and sector

in July) for those who existed in 2012. In some specifications, we include as additional controls the

value of our regressors before the intervention, all measured in 12 months before the intervention. If

a firm did not exist in ACHS database before 2012, this implies that we will drop these observations

when adding controls. We allow the standard errors of the regression to be heteroscedastic.

For the workers’ package, our estimation equation will be

Yjst = αWPjs + γYjs0 + δs + ε jst.

This time, our treatment will only include the workers’ package (WPjs) that will be compared to not

receiving it. Our strata in this case are the assignment to SP, CE and ME interacted with the month

of the visit of the ACHS expert. We will include the same types of baseline controls and also allow

the standard errors of the regression to be heteroscedastic.

We present the baseline data we have in Table 2. We have a total of 12,671 firms in our sample but

we have missing information for some. We show, in the second column, the summary statistics of the

firms that are involved in the study. The average is provided in the first line and then the standard

deviation in our sample is provided below in parenthesis in the same column. On average, in the

12 months preceding the visit of the mutual, firms had about 0.7 accident per year. These firms are

SMEs with an average of a bit less than 14 workers although the distribution is very concentrated

among smaller firms. Combining both numbers gives us a monthly accident rate of about 0.05 in the

year previous to the receipt of information. Conditioning on firms that experienced any accidents, we

see that on average, workers lose about 15 days of work per work-related accident. Note however

that the standard deviation for all of these outcomes is very large, suggesting a wide distribution.

Prevention actions are low with classes per worker being at 0.005 in the year before our intervention.

Firms in our sample have on average 14 workers and the average of the firm’s average wage was

about $CLP 455,000 which is about twice the minimum wage and corresponds almost exactly to the
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average wage of Chilean workers in the economy in that year ($CLP 427,130). During the expert visit,

around 4.5 different types of risks were identified while our pamphlet only included 3. This implies

that a large number of workers were only informed of a fraction of the risks they faced. The next three

rows look at different ways we can classify our firms as “risky” or not. The first measures the fraction

of firms whose accident rate the year before was above that of industry average. We find that only 25

percent of the firms classified as “risky” in this case, which is normal given the skewness of accident

rate distribution. The next 2 rows use the classification made by ACHS in terms of riskiness of the

firm. Based on past accidents, they use green to denote safe firms, yellow for those with medium

risks and red for the riskiest firms. We observe that around 92 percent of all firms have low levels

of risk according to ACHS and 8 percent are medium-risk firms, implying that only a very small

minority of firms are classified as very risky in this sample. This suggests a very skewed distribution

of accidents, which is what we observe when we examine in more details the accident rate data we

discussed above. The median accident rate in the 12 months before the intervention is 0. The average

is a bit lower than the value corresponding to the percentile 75 of the distribution. This is because

10 percent of the firms have accident rates above 0.15, which is three times as much as the average.

Thus, most firms do not face a large number of accidents. However, this is not because they make

necessarily large efforts in terms of prevention. In addition to the low take-up of classes we showed

in the third row of the table, most of the firms do not comply fully with the protocols of the ACHS.

Only 19 percent of the firms fully informed their workers according to the evaluation of the expert

made before our intervention.

The next columns of Table 2 show the difference between each treatment and their respective

control, controlling for the randomization strata. The standard error on that difference is presented

below. We find a small number of differences that are statistically significant between our treatment

and control but nothing that suggests that the randomization failed since a small number of outcomes

would differ at the 10 percent level by construction. Specifically, firms that were selected for the

simplified plan had about 1.3 worker less than those that were selected not to receive any email and

firms that were selected to receive the workers’ package were 2 percent more likely to fully comply

in terms of providing information to their workers. While the last one is highly significant, it is also

small, both in comparison to the average and to the standard deviation of that variable in our sample.

Finally, we also observe that the firms assigned to receive the workers’ package had a slightly lower

wage than those that were assigned not to receive it. We had no wage nor information regarding the

number of workers at the moment of the randomization, making it impossible to ensure balance on

those variables. Furthermore, we will control for these pre-treatment variables in the regressions to

show that the random imbalances in some of the variables is not driving the results we document.

16



5 Impact on accidents and prevention

5.1 Impact on accidents

We first start by presenting the impact of each of the information treatments on the number of

reported accidents in that particular firm over a 2, 6, 12 and 15 month period. All outcomes are

the rate per 100 workers per year, making each coefficient comparable across specifications. In our

sample, the average accident rate is about 0.048 per 100 workers per year. In Panel A of Table 3, we

show the measured impact of the workers’ package. In Panel B and C we show the impact of sending

any email and of each specific email, respectively. The first four columns show the estimation without

the inclusion of any controls while the last four columns include as controls the average accident rate

and the average number of workers for the 12 months previous to the intervention. The first panel

shows that the workers’ package generated a fall in the accident rate of the firms. When looking

only at the first two months after the intervention, we find limited impact with magnitude of 0.004.

However, at 6, 12 or 15 months after the intervention, we find a bigger and statistically significant

impact. The magnitudes are sizeable, ranging between 0.006 and 0.008 which corresponds to 12.5 to

16.7 percent of the average before the intervention.

To get a sense of how this affected the distribution of accident rates, we present in Figure 9 the

fraction of firms across different accident rates 12 months after the intervention. The vertical axis is

cut since more than two third of firms declare no accidents over the period. We distinguish between

firms who receive the workers’ package from those who did not (but we do not control for any

baseline characteristics nor for strata since this is just a graphical representation of the data). We find

that firms that were assigned to receive the workers’ package had a distribution of accidents that

was well shifted to the left compared to those that were not assigned to receive it. The fraction of

firms that do not declare any accidents over the 12 months following the intervention is almost 1

percentage point higher in the treatment than in the control group. The same pattern is visible for the

first bins that include accident rates below average. For accident rates above 0.05, we start seeing a

consistently higher fraction of firms that were in the control group compared to those in the treatment

group. For high-accident rates firms, the difference is again more than one percentage point. This

suggests that the workers’ package appears to have lowered accident rates across the full ranges of

potential values.

In Panel A of Table 4 we study the robustness of this result to differences in specification. The

results do not change if we use a poisson estimation on the number of accidents, a OLS weighted

by number of employees on the number of accidents, and a linear probability model weighted by

number of employees on a dummy that equals to one if the firm had at least one accident. While

not presented here, we find that this decrease in the accident rates after the receipt of the workers’

package is not linked to a decreased in the number of months where an accident was reported. Thus

the effect we report seems to capture more the intensive than the extensive margin of accidents.
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Panel B of Table 3 shows, on the other hand, no evidence that being assigned to receive any email

significantly decreased accidents over the period we study. In panel B of Table 4 we show that this

result is also robust to changes in specification. Panel C of Table 3 opens up the analysis of the emails.

First, the coefficients for the simplified plan email are not significant; this suggest that the simplified

plan by itself did not helped managers in implementing the prevention plan that was provided by

ACHS. This results is consistent with absence of managerial restrictions in terms of capacity or time.

Second, the coefficients for the comparison email are negative but not statistically significant, and

the magnitudes are small compared to the workers’ package, at least after 6 months. In Table A.1

of the online appendix we study whether the comparison email had a higher impact depending

when the firm was below its sector average; consistent with to prior research, we find a considerable

increase in the size of the coefficient, but it remains not significant at usual p-values. Overall, the

non-significance of the comparison email is consistent with the fact that firms and managers in our

context have plenty of information available on their riskiness. On the monetization e-mail, we find,

surprisingly, that it lead to a higher number of accidents. This would be consistent with managers

having perceived costs of safety higher than those that we provided in the email we sent, something

we will return to in our theoretical framework.

In the first four columns of Table 5 we study the impact on the severity of accidents, as measured

by the days lost per accident. It is only defined for firms that have an accident in the time frame

studied. This leads to a selection problem since we have already shown that the workers’ package

reduced the accident rates. However, we feel that this selection problem should play against us

finding an effect if accidents reduced by the workers’ package were limited in their severity. In that

case, conditional on observing an accident, we should find that firms that received the workers’

package have worse accidents. On the contrary, in panel A we find instead that the workers’ package

is significantly related to a reduction in severity. The effect size is large: it ranges between 1.3 to

1.5 days which is equivalent to around 10 percent of the mean of days lost per accident. In Panel B

we find that sending any email to managers does not affect the severity of accidents. These results

suggest that the engagement of workers is important to reduce the severity of accidents, not only

their incidence.

5.1.1 Impact on prevention

Changes in the accident level should be traceable to changes in the prevention level. While we do

not have information regarding all prevention actions that firms can take, we have data on training

provision which is an important way firms can invest in prevention in our context. Accordingly,

training was an important component of the prevention plan that was proposed by the ACHS after

the visit (see Figure 5). In the last four columns of Table 5, we study the impact of our treatments on

the number of classes per worker. In panel A we find that workers package has a positive coefficient

of 0.001 and 0.002 which is equivalent to 20 to 40 percent of the baseline classes per worker reported in
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Table 2. However, the estimates are not precisely estimated and we only obtain statistical significance

at the 10% level for the estimate of the month 15.

Given the importance of training, we estimated the share of the impact that training has on

accidents. For this we need an estimate of the impact of training on accidents. As a proxy, we can use

the impact of training measured in Brahm and Singer (2013), whose results using a representative

sample of Chilean firms between 2003 and 2009, suggests that firms that had training displaying

the average level of training hours (i.e., 412 hours considering 2007 to 2009) were associated with a

reduction in the number of accidents per firm by 12.3 percent in the following year.15. Given that

we raised the probability of having training by 20 to 40 percent, this would translate into 2.46 to

4.93 percent decrease in the number of accidents per firm. The number of accidents per firm in 2012

is equal to 0.7, thus the change in number of accidents would be 0.02 to 0.03, and the change in

the accident rate generated by more classes would be 0.001 to 0.0025. This suggests the increase

in training could explain from 20 percent to 30 percent of our decline in the accident rate. Thus, a

significant portion of the whole effect happens through an expected channel. It also suggest that

other improvements in prevention must have also occurred. Some examples from the prevention

plan in Figure 5 are the adoption of guidelines of behavior, the purchase of adequate equipment,

the redesign of protocols (e.g., associated to electric equipment) and the periodic revision of physical

space, vehicles and equipment with moving parts, among others.

In panel B we find no impact of receiving any email on the likelihood of training.

5.2 Falsification tests

We exploit two conditions of our setting to execute two falsification tests on the impact of the

workers’ package. First, given that we distributed 20 pamphlets per firm, we divided our sample

by whether the firm had more or less than 20 workers. We would expect that the results would

be concentrated, or be more powerful below that cutoff. Second, given that the pamphlet had only

room for three risks, but many firms had more than three risks (as identified by the expert during

the visit), we would expect that the impact of our treatment to be concentrated, or be much larger,

in firms which had three or less risks. We explore this analysis in Table 6 and find evidence for this

hypothesis: the impact on accidents and prevention is only significant in firms with less than 20

workers and less than three risks. Nevertheless, we often lack statistical power to rule out that the

impact of the intervention was the same in both subgroups. While there are other reasons why firms

with these characteristics could respond more to the treatment, we see these results as consistent with

our hypothesis.

In Table A.2 of the online appendix we repeat the same exercise but this time with the treatment of

15ACHS discontinued the seminars and talks after 2010 and only kept and expanded on the type of mode (i.e., “course”
mode) that yielded highest reduction in accidents. Thus in our calculation we assume that all the training in 2013 can be
attributed the impact of 12.3 percent decline for the “course” mode (see Brahm and Singer (2013) for details)
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receiving an email. We do not find any change on the impact of receiving an email below or above the

cutoffs of 20 workers and 3 risks. This suggests that while firms with larger workforce and more risks

could be different in many regards, they are not simply more responsive to any sort of intervention.

6 Mechanisms

We have so far documented that only providing information to workers led to a decrease in

accidents and a modest increase in prevention. There are two mechanisms through which providing

information to workers could improve safety (and more so than offering it to managers). The first

hypothesis is that workers were misinformed regarding how risky was their employment and our

intervention reduced the information asymmetry. The second is that our intervention allowed workers

to adopt new prevention tools in collaboration with management. In this section, we try to disentangle

both channels, theoretically and with additional empirical tests. This then allows us to exploit the

variation we generated to obtain an experimental estimate of compensating wage differentials.

6.1 Theoretical framework

We first set up a model that allows us to derive additional conclusions depending on whether the

channel at play is incorrect workers’ beliefs or the adoption of a new prevention technology.

We begin in a world with large number of heterogeneous firms and workers: firms display

different costs of safety (as shown in their isoprofit curves) and workers display different taste for

safety (as described by their indifference curves). Given availability of information about the safety

of firms and competition on the labor market, an equilibrium is generated. By trading-off wage and

safety levels, risk averse workers match with safe firms and riskier workers match with less safe

firms. This generates a hedonic wage function that specifies a wage compensation for different levels

of safety (Rosen, 1974). The accumulated empirical evidence on compensating wage differentials for

different accident levels provides supporting evidence for this theory in the context of safety (Viscusi

and Aldy, 2003).

We replicate the typical graphical representation of this equilibrium in Panel (a) of Figure 10.

Workers are represented by their indifference curves, which represents the combination of wage and

expected accidents that keep their utility constant. The convexity of the curve stems from increasing

marginal disutility of accidents. Firms are represented by their isoprofit, the curve that represents

the combination of wages and safety provision that provides them with the same level of profits.

The upward slope assumes that providing safety is costly: if more safety is provided, wages need

to be reduced to keep profits unchanged. The concavity of the curve assumes a decreasing return in

reducing accidents, therefore demanding an increasing amount of wages to be reduced. In the figure

we only show one worker and one firm. These two players sort into the wage and safety bundle
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A. The same process would occur with other workers and firms that have different curves. Workers

and firms would sort such that the workers’ indifference curve is tangential to the firms’ isoprofit

curve. If not, utility and/or profit are unnecessarily wasted and a further sorting would lead to

Pareto improvements. When a large enough number of workers and firms participate in the market,

this generates the hedonic wage function (HWF) displayed in the figure.

For hedonic wage theory to work, information around accident levels should be available in the

market. In Panel (b), we show a case where workers are misinformed about the safety levels they are

actually facing. In that case, workers and firms have signed a contract at point A’ where accidents

occur with probability PA′ and the wage is wA but workers actually believe their accident probability

is PA. If our information campaign makes them realize that their accident level is higher than they

had envisaged, in the long-run, we should return to the equilibrium represented by point A, meaning

that safety would be increased without any change in the wage and new, less risk-averse workers

would flow to the firm. In the shorter-run, firms may instead offer a higher wage than wA to their

current workers in order not to need to decrease accidents. What is clear from that figure is that

whatever adjustment may take place, the movement from point A’ to where the new equilibrium

would be would not be on the hedonic wage curve but rather towards it. Also the movement in

wages and accidents would be in opposite direction. The same argument would hold if firms were

misinformed and our treatment were to make them realize that their isoprofit is higher or lower

than what they believed it was. We believe this is consistent with our result that the monetization

treatment actually increased accidents.

Our intervention with workers may also have decreased accidents because they lacked information

on how to decrease accidents, not about how many accidents they face. In Panel (c) of Figure 10 we

show the case where our intervention would have decreased the cost of improving safety. Because

of our intervention, the firm’s isoprofit becomes flatter. This is because workers’ knowledge makes

it less costly to the firm to decrease accidents. Without worker rotation, the new equilibrium would

thus be at the point of tangency between IPA′ and ICA. This would imply more safety but lower

wages, by the convexity of the indifference curve. Once workers rotate and more risk-averse workers

(with indifference curves like ICA′) enter the firm, we should observe a new equilibria at point A′,
implying even higher safety but lower wages. This new point should correspond to an existing point

on the HWF. The move from the initial to this new equilibrium would thus allow an estimation

of the slope of the hedonic wage function, providing us with an estimate of a compensating wage

differential.

A key difference between Panels (b) and (c) of Figure 10 is that while both lead to increase in

safety, the example in Panel (b) would lead to a null or positive impact on wages while in Panel (c),

we would clearly predict a fall in wages. Another key conclusion of the model is that if we looked at

firms with more communication between managers and workers, in Panel (b), we should anticipate

a lower impact of the information campaign since workers are less likely to hold incorrect beliefs
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in that case. In Panel (c), on the other hand, firms with better communication between managers

and workers should experience larger impacts since managers’ collaboration would be likely to

make even flatter the new isoprofit curve since their collaboration would reduce the cost of lowering

accidents further. For example, a worker can wear a helmet to protect his head but will not be able to

install an emergency alert system without a manager’s assistance.

6.2 Impact on wages and worker rotation

In order to separate both hypotheses, we now study whether the impact of our treatments are

accompanied by a change in the wages of workers. Figure 11 shows the impact of being assigned

to each treatment on each quartile of the wage distribution of each firm and for the different time

periods of 3, 6, 9, 12 and 15 months, adding asterisks at the usual levels of statistical significance.16

Given our unbalance in the wage pre-intervention, we control for a dummy identifying in which

quantile the firm located in terms of each measure of the wage distribution in the 12 months before

the intervention in all specifications. 17 We also use the log of wages instead of the levels (the results

are robust to employing the level of wages). The figure shows that the workers’ package is associated

with a statistically significant decrease in wages. This decrease is concentrated in the quartile 25th of

the distribution on the months 12 and 15 with reductions of 1.4 and 1.2 percent respectively. This is

consistent with the notion that workers on the production line have a higher exposure to risks and

therefore, a higher likelihood of benefit from safety prevention. The impact corresponds to about

CLP 5,000 or 9 US dollars per month. Given inflation rates in Chile, the magnitude of this reduction

is consistent with nominal wages not growing as fast as inflation, and therefore consistent with a

reduction in real wages18.

The slower growth in wages also occurs in month 12 in percentiles 50th and 75th, albeit with

smaller effect sizes of 1 and 0.8 percent, respectively. It is important to notice that the 50th and 75th

percentiles of the distribution captures the wage level of supervisors, line and middle managers,

not the upper echelons of the company. These supervisors and middle managers are involved in

everyday operations and directly responsible for the employees that compose the 25th percentile.

These workers might also be subject to the wage renegotiations.

Figure 11 shows that the impact of receiving emails is not statistically significant.19 The coefficients

for percentiles 50th and 75th are close to zero. The coefficient for the percentile 25th is generally

positive but not significant in any months. Thus, only for the treatment where we observe a fall

16Appendix Table A.3 presents the coefficients in a table format.
17Controlling for initial wages is key here. Without that control, we would find results earlier and much larger in

magnitudes. We can show that once controlling for the quantile of the pre-intervention wage, that wage is balanced
between treatments.

18Given the fact that one-year inflation in Chile was 1.9% in 2013 and 4.4% in 2014, the lower wage at months 12 and 15
of 1.4% to 1.2% would be consistent with nominal wages increasing at a slower rate for treated firms than for control ones.

19Results are presented in Panel B of Appendix Table A.3.
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in accidents do we also see a slower growth of wages, particularly in the lower ranges of the wage

distribution.

Does this slower growth of wages occur because firms hire cheaper workers in response to the

intervention or because the slower growth of wages affected existing workers? Worker turnover

exists in this context and could explain part of the slower growth in wages. During the 12 months

before the intervention, the median firm had an average of 95 percent of its workers in a given month

employed the month before in the same firm. New hiring of 5 percent per month of the workforce

during 12 months could allow the firm to recruit workers who are more aligned in terms of risk

preferences to their new wage-safety tradeoff.

In Table A.4 of the online appendix we investigate whether our treatments affected the number

of workers and worker rotation for different periods of time. Overall we find no impact of the

worker package or receiving any email on both dependent variables. There is a small reduction of

roughly 2% in the number of workers for email after 7 to 12 months after the treatment, but statistical

significant only 7 to 9 months after the intervention. These results suggest that the decrease in wage

we documented above did not stem from firms that received the workers’ package changing workers

at a faster rate than those who did not receive it. If workers’ turnover is behind the impact on wages

we document, it must then be because the new hired workers in firms where workers received the

workers’ package were different than those in firms that did not receive it, something we cannot

explore with the data we have available. According to our framework, the trade-off between wages

and safety may be even larger once full sorting has occurred. This would suggest that our estimate

would be a lower-bound of the true one.

6.3 Heterogeneity analysis

Having shown that the wage response is only consistent with workers learning a new safety

technology and not with them updating their incorrect priors regarding their level of workplace

safety, we now turn to confirming this hypothesis using heterogeneity analysis.20

If we thought that our intervention made workers update their incorrect beliefs about the accident

risk they faced in their firm, we might expect our effect to be concentrated amongst firms that are

relatively risky since firms that are less risky would be less likely to have workers who underestimate

the risks they face. On the other hand, if our intervention involved adoption of a new safety technology,

we may expect that safer firms would benefit more from the intervention since those are the firms

where workers and firms were already collaborating better. We test this in Table 7 where we use

three different measures of “safe” firms. In the first panel, we classify firms as safe if they had fewer

accidents than the average number amongst firms of the same industry. In Panel B, we simply use

a dummy to identify firms that have had an accident in the 12 months before the intervention. As
20While not reported, we have also explored whether there is any heterogeneity in terms of geographical location and by

industry. We find no evidence that our information treatment impacted firms in these different groups in a distinct manner.
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we discussed before, accidents are rare so a majority of firms have had no accidents in the previous

year. In the bottom panel, we use the classification ACHS employs to classify firms. It gives three

different colors to the firms they supervise: green, yellow and red. The purpose of this classification

is to detect the riskiest and are problematic firms so that ACHS focuses more on them, increasing the

frequency of visits from yearly to each trimester for yellow and monthly for red.

Results presented in Table 7, irrespective of the measure we use, show that the workers’ package

decreased accidents, increased prevention and decreased wages only statistically significantly amongst

the firms that were the safest before our intervention. We lack some statistical power to distinguish

between the two groups in the case of accidents but the magnitudes are always largest for safer firms.

We find that safer firms are more likely to respond to the workers’ package by increasing prevention

take up in the top two panels. Finally, we find that difference in the wage impact is only statistically

significant in the bottom panel.

Appendix Table A.5 shows that the same pattern is not visible when looking at managers’ email.

We find that the accident rate increased in response to emails when sent to relatively safe firms. Since

the comparison email was particularly designed to have a differential impact when the firm was

shown to be above or below the sector average, we repeat the exercise dividing the sample between

the two types of firms in Appendix Table A.1 for each type of email. We find that while there is some

evidence that the email had a more negative impact on accident rates for firms that were relatively

unsafe, there is no evidence that this effect was statistically significantly different from 0. We see

that the aggregate pattern of emails increasing accidents in safe firms is shared by the three types of

emails but particularly strong for the monetization treatment, as it was in aggregate.

Next we turn to explore measures of communication between managers and workers. If our

intervention corrected a problem of incorrect belief on the part of workers, we might expect that

firms where managers and workers are less able to communicate would be the firms where the impact

would be the largest. On the other hand, our model predicts that if our intervention influenced the

adoption of a new safety technology, the opposite would be true.

Measuring interaction between managers and workers is not easy but we use two different proxies.

In Table 8, we first present, in the top panel, an interaction depending on whether the manager

received or not an email in our same intervention. We may think that if both interventions complemented

each other, it would be because having both the worker and the manager being informed about

the prevention technology generates additional benefit. Our second measure relies on information

collected by the safety monitor in the visit that was made just previous to our randomization. Four

of the compliance measures reported relate to information provided to workers: whether the firm

gave a copy to workers of their internal manual on hygiene and safety, whether the firm informed

workers about the risks they face, whether the firm informed workers about prevention measures

and whether the firm informed workers about proper work methods to avoid accident. We code the

firm as one when it fulfills all four requirements.
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Results presented in Table 8 shows that firms where there was a better communication between

managers and workers are the only ones that experienced a statistically significant impact of the

workers’ package on their accident rates and their prevention actions. Furthermore, this time, the

difference between firms with high and low degree of interaction is statistically significant in the case

of the accident rates and in the case of prevention actions in Panel A. This is highly incompatible with

a world where the workers’ package operated by correcting incorrect beliefs of workers. After all, in

that case, we should have observed that firms where workers were less informed reacted more to our

intervention. While this could be simply because firms where the interaction between managers and

workers were higher are the ones where the workers’ package got actually delivered to the workers, it

also fits our model whereby the impact of the intervention would be amplified when both managers

and workers collaborate to implement the new prevention technology.

Results for the wages are much noisier and do not allow us to say much. While there may be

some evidence that the wage impact was particularly strong in firms with less interactions in month

10-12, the difference completely disappears in the next period.

6.4 Compensating wage differential estimation

Having shown a response to the workers’ package on accidents and wages, can we use our

intervention as an instrument to obtain a causal relationship between workers’ safety and compensations?

As our model specified, this estimate would only correspond to the slope of the hedonic wage

function if the impact of our treatment was not a correction of inappropriate beliefs regarding the

accident levels of a firm but instead involved a technological change that moved the firm along the

hedonic wage function. We find the evidence presented in the previous subsections to be incompatible

with the first hypothesis and more consistent with the second. We thus hypothesize that the change

we observe will allow us to derive a compensating wage differential.

We focus on the wage at the 25th and 50th percentile as these were the ones most impacted by the

workers’ package. We also only present the results at the 10-12 month time-frame since that was the

peak of the wage response according to our estimates. In Table 9, we show in the odd columns the

OLS estimates and then the IV in the even ones.

The odd columns correspond to a typical correlation between accidents and wages in our sample.

While this is normally done at the level of the worker, we use the particular percentage in the 10-

12 months after our intervention and the accident rate over the same period at the firm level. We

find a negative correlation between the accident rates and the wage level, although not statistically

significant.21 This would suggest that firms that are less safe pay their workers less, probably because

there are unobserved variables that reflect other aspects of the employment.

21While surprising, this result is not rare in hedonic wage estimates, see for example Parada-Contzen et al. (2013) and
Kuhn and Ruf (2013).
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In the even columns, we contrast this traditional approach to calculating compensating wage

differentials to our experimental one. Specifically, we show the IV estimate of the accident rate in

the 12 months after the intervention on 25th or 50th percentile of the wages in the months 10-12 after

the intervention, instrumented with the randomized assignment to receiving the workers’ package.

We find now a positive relationship between the two variables and much larger in magnitude than

before. The results suggest that workers in the 25th percentile are willing to give up 2.1 percent

of their monthly wage to reduce the accident rate in 0.01, which corresponds to about 20 percent

of the baseline accident rate. Workers in the 50th percentile of the wage distribution are willing to

pay around 1.5 percent of their monthly wage to reduce the accident rate in 0.01, a bit less than those

in the 25th percentile, although the p-value is larger than 0.1. Since we observe such a large difference

between the OLS and the IV, this would suggest that dangerous jobs have other unobservable characteristics

negatively correlated with wages or that workers sort such that those who are the least risk averse

select the most dangerous jobs, thus requiring less wage payments as a compensation.

Interpreting these results as compensating differential requires that the only way in which the

treatment affected the wages is through the fall in accidents and that the fall in the wage represents

a willingness to pay on the part of workers and not necessarily from other channels. Let us first

note that hedonic wage regressions will normally suffer from the same issue. In our case, we may

be particularly worried about the fact that the fall in accidents that was generated by the workers’

package led to changes in productivity. Nevertheless, we think that these are likely to bias downward

our estimates if they are at play since most of the literature has emphasize that there are positive

impacts of safety on productivity.22 Given this evidence, we thus think that it is likely that our

estimate is a lower-bound one. If productivity was to actually fall in response to our intervention, we

may then interpret our IV as the willingness to pay by the worker and the firm for safety, which we

think is still highly relevant.

The difference between our hedonic estimate and the IV estimate should provide initial caution on

the use hedonic type of regressions to make these calculations. To compare our results to the large set

of hedonic studies that have estimated the willingness to pay to avoid an accident, we use the review

of the estimates provided by Viscusi and Aldy (2003). We restrict ourselves to studies that controlled

for non-fatal risk since willingness to pay to avoid a fatal accident is significantly larger than that to

avoid a non-fatal one. Given that our data includes only non-fatal accidents, it is important to restrict

our attention to those estimates. We present, in Figure 12, 16 point estimates in terms of fraction of

wages that individuals are willing to pay to avoid a non-fatal accident. We find that our estimate,

marked as the horizontal dashed line in the graph, is significantly larger than the average value of all

different estimates. This would suggest that in terms of fraction of wages, our estimate is above that

22Brody et al. (1990) argues that there are numerous costs that must be born when an accident occur while Sobhani et al.
(2015) shows that production line costs are higher when the work-related safety is lower. More directly, Gowrisankaran et
al. (2015) show that mines that suffer a work-related accident have lower productivity than those who do not. Neumann
and Dul (2010) review the existing evidence and argue that interventions that improve the way the production is organize
to reduce accidents also improve productivity.

26



of the average hedonic study.

How much is the willingness to pay to avoid an accident? Using our estimated parameters, we

would conclude that individuals are willing to pay around $CLP 700,000 per month or 8 million

Chilean pesos per year to reduce the accident rate by 1 accident per worker annually. This represents

a bit less than $US 16,000 at the exchange rates of and about $US 23,000 adjusted for PPP. Thus,

while our estimates are above compared to most hedonic studies in terms of percentage of wages,

they are relatively small given the low levels of Chilean wages. Specifically, Viscusi and Aldy (2003)

review 31 studies and conclude that the value of a statistical injury oscillates between 20 and 69

thousand dollars; Cousineau et al. (1992) estimate a slightly smaller range for Canada. Looking at

a developing country with much lower wages than Chile, India’s estimates were between US$150

and $650 (Shanmugam, 2001). This estimate would thus be just in the lower ranges of industrialized

countries and significantly larger than that of poor countries like India. It is about a third of the

estimate from the only hedonic study for Chile that tried to correct for the endogeneity bias (Parada-

Contzen et al., 2013).

Furthermore, our willingness-to-pay to avoid an accident is much larger than the cost to the

“mutual” of an accident. An average accident implies 17 days lost, which would be worth around

270,000 CLP. To that, we should add the monetary costs of an accident. If we sum all the expenses of

ACHS in 2013 and 2014 (220 to 240 billion Chilean pesos) and divide it by the number of accidents

firms in ACHS faced (86,000 to 90,000 per year), we find a cost of around 2.5 million Chilean pesos,

which is probably above the real costs since some of the costs may be fixed costs, unrelated to

the number of accidents. All these are well below our estimates of willingness-to-pay to avoid an

accident. This would suggest that workers are risk-averse or that they face other, non-monetary

costs, when suffering an accident.

7 Conclusion

Overall, this study has shown that providing prevention information to SMEs can reduce the

incidence and severity of work-related injuries but that the recipient of the information is key. The

fact that informing workers led to lower wages afterwards suggests that workers were willing to pay

for this increased safety, suggesting a movement along the hedonic wage function. This also provides

one of the first estimate of compensating wage differentials in an experimental setting, which is found

to be larger in magnitude than the typical hedonic wage estimates as a fraction of wages.

There are many lessons we can draw from this experiment. We find limited evidence that workers

have misperceptions regarding the riskiness of their employment that were corrected by our intervention.

Nevertheless, they are not well informed about how to reduce accidents. This suggests that workplace

safety campaigns must involve more intensively workers to be able to reduce accidents. How to best

involve them cannot be answered by our experiment but should definitely be explored.
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Secondly, this also suggests that managers of SMEs do face significant constraints in time or

knowledge in this type of setting to satisfactorily fulfill all their managerial duties. They are unable

or unwilling to provide the information workers need to improve safety. This is very close to the

literature that emphasizes that small firms have limited management skills. We see our results as an

interesting avenue for other managerial limits of SMEs.
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8 Figures and Tables

Figure 1. Example of email for comparison intervention

Figure 2. Example of information provided in the monetization plan
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Figure 3. Example of email for the simplified plan intervention

Figure 4. Example of simplified plan-first page

AUTOEVALUACIÓN DE ASPECTOS LEGALES

La organización ha realizado una autoevaluación de condiciones y requisitos legales 

básicos aplicables a su actividad
X

REGLAMENTO INTERNO (HIGIENE y SEGURIDAD o DE ORDEN, HIGIENE

y SEGURIDAD)

Tiene Reglamento Interno X

El documento está actualizado X

Entregó copia a Trabajadores X

OBLIGACIÓN DE INFORMAR LOS RIESGOS LABORALES

Informa sobre riesgos a que están expuestos X

Informa sobre medidas preventivas (o de control) X

Informa sobre los métodos de trabajo correcto (instrucciones) X

ORDEN Y LIMPIEZA

La organización tiene implementado un programa de orden y limpieza X

ELEMENTOS DE PROTECCIÓN PERSONAL (EPP)

Se proporcionan EPP adecuados al riesgo X

Los EPP están certificados y en buen estado X

Los trabajadores usan los EPP cuando están expuestos al riesgo X

ZONAS DE PELIGRO (tableros eléctricos, partes en movimiento, zona de 

fumadores, etc.)

Están correctamente señalizadas X

Porcentaje de Cumplimiento

ASPECTO LEGAL BÁSICO
Cumple

SI           NO

83,33%
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Figure 5. Example of simplified plan-second page

Tareas habituales Actividad de Gestión Frecuencia

1. Capacitación Interna: Peligros y recomendaciones para labores 

administrativas en oficina y similares.
Anual

2. Revisión de oficinas administrativas y similares: Búsqueda de 

peligros no identificados y/o controlados.
Semestral

Labores administrativas en terreno
1. Capacitación Interna: Peligros y recomendaciones para Labores 

administrativas en terreno.
Semestral

1. Capacitación Interna: Peligros y recomendaciones para labores 

relacionadas con manejo de herramientas.
Mensual

2. Revisión de herramientas: Búsqueda de peligros no identificados 

y/o controlados.
Mensual

Capacitación Interna: Peligros y recomendaciones para labores de 

Manejo Manual de Cargas.
Trimestral

Iniciar el proceso de implementación de los requisitos establecidos en 

el Decreto Supremo N° 63, para esto se debe solicitar soporte al 600 

600 2247

Anual

Revisión de los lugares de trabajo para el manejo manual de cargas: 

Búsqueda de peligros no identificados y/o controlados.
Semestral

1.  Definición de la secuencia lógica: Operación y/o mantención de 

equipo energizado.
Anual

2. Revisión y aprobación de la secuencia lógica: Operación y/o 

mantención de equipo energizado.
Anual

3. Revisión de equipos energizados, para lo cual se pueden utilizar 

pautas de verificación.
Trimestral

4. Capacitación Interna: Secuencia lógica, peligros y 

recomendaciones para la operación y/o mantención de equipo 

energizado.

Mensual

1. Definición de la secuencia lógica: Uso de herramienta o equipo con 

partes en movimiento. Luego de un año corresponde revisión y 

actualización.

Anual

2. Revisión y aprobación de la secuencia lógica: Uso de equipo con 

partes en movimiento
Anual

3. Revisión de equipos con partes en movimiento, para lo cual se 

pueden utilizar pautas de verificación.
Trimestral

4. Capacitación Interna: Secuencia lógica, peligros y 

recomendaciones para equipos con partes en movimiento.
Mensual

1. Capacitación Interna: Peligros y recomendaciones del trabajador. 

En caso de contar la evaluación de la ruta, incluir esta información en 

la capacitación.

Mensual

2. Revisión de vehículos: Ver formulario básico de revisión de 

vehículos livianos
Mensual

3. Iniciar el proceso de identificación y evaluación de las rutas habituales, para mayor apoyo de esta actividad, favor de llamar al 600 600 2247Anual

Conducción de vehículos

Labores administrativas en oficina

Manejo de herramientas manuales

Manejo Manual de Cargas

Operación y/o mantención de un 

equipo energizado

Uso de herramienta o equipos con 

partes en movimiento

Figure 6. Example of letter accompanying the workers’ package

Santiago, XX de XXXX de 2013 
 

SEÑOR(A) 
<< NOMBRE CONTACTO EMPRESA >> 
<< NOMBRE EMPRESA >> 
PRESENTE 

 
Estimado Señor(a): 
 

En la ACHS sabemos que el trabajo de prevención y seguridad laboral 

representa un esfuerzo importante para usted y sus trabajadores. También sabemos que la 

prevención de accidentes se logra mediante un esfuerzo conjunto entre todos los miembros de la 

empresa.  

 

En este sobre usted encontrará material informativo acerca de los 

principales riesgos a los que está afecta su empresa y cómo prevenirlos.  

 

Lo invitamos a que distribuya esta información entre sus trabajadores, 

contribuyendo al trabajo en equipo en prevención. Le recomendamos además que los folletos 

sean publicados en lugares visibles para recordarles permanentemente a sus trabajadores acerca 

de los riesgos que corren y de las posibilidades de prevención a las que tienen acceso. 

 

Esperamos poder seguir ayudándolos en el trabajo de prevención, que es 

trabajo de todos. Si tiene alguna pregunta o requiere alguna información adicional no dude en 

contactar a su Experto en Prevención en el fono 6006002247 o e-mail programapyme@achs.cl. 

 

Se despiden sinceramente, 

 

Equipo PYME ACHS 
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Figure 7. Example of information provided in the workers’ package

La seguridad laboral es trabajo de todos

¿Sabías que cada año aproximadamente 250.000 trabajadores 
chilenos sufren accidentes laborales?

¡Participa del esfuerzo de todos para hacer que tu lugar de trabajo 
sea más seguro!

Expertos de la Asociación Chilena de Seguridad (ACHS) visitaron tu 
empresa y elaboraron un PLAN DE ACCIÓN, determinando que los 

PELIGROS de accidentes en tu empresa son los siguientes:

Te invitamos a participar de forma activa en la prevención de 
accidentes de tu empresa. En www.comunidadpymes.cl 

encontrarás las �chas con consejos de prevención para estos 
peligros y además nuestra oferta de capacitación. 

Si quieres saber más, acércate al encargado de prevención de tu 
empresa, escríbenos a programapyme@achs.cl 

o llámanos al 6006002247.

www.comunidadpymes.cl
visítanos en:

¿Sabes cómo prevenirlos?

Figure 8. Details of randomization procedure

All firms visited in a month

Existing in 2012

Not existing in 2012

Without 
email

Simplified plan 
email

Without 
email

Simplified plan
email

Comparison 
email

Monetization
email

Without email Simplified plan email Comparison email Monetization email

Workers’ 
package

Control Workers’ 
package

Control Workers’ 
package

Control Workers’ 
package

Control

First 
randomization

Second 
stratification

Second 
randomization

Stratified by region (15)

First 
stratification
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Figure 9. Impact of worker’s package on accident rates distribution
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Figure 10. Impact of information provision in theoretical framework
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Figure 11. Impact of workers’ package and emails on wage distribution of firms
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Figure 12. Comparison of willingness-to-pay to avoid a non-fatal accident, as percent of wage
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Table 1. Assignment by email information and take-up

Month Comparison Monetization Simplified No emails WP

of visit N Opened WP N Opened WP N Opened WP N WP Total

March 555 126 204 563 127 207 556 190 204 1053 387 1002
April 603 136 211 613 111 215 550 176 193 1100 382 1001
May 549 142 201 557 111 204 568 130 208 1065 388 1001
June 470 98 196 479 78 199 520 161 216 942 391 1002
July 506 88 252 271 42 136 672 220 336 839 418 1007
Total 2866 877 1157 2683 590 1064 2483 469 961 4999 1966 5013

Table 2. Summary statistics of pre-intervention firm characteristics and balance tests

N Mean Difference T-C

(Std. Dev.) Comparison Moneti- Simplified Workers’
zation plan package

Acc. rate, 12372 0.048 0.000 0.001 -0.001 0.001
12 months bef. (0.153) (0.004) (0.004) (0.003) (0.003)

Days lost per accident, 4,043 15.951 1.525 -0.748 0.513 0.409
12 months bef. (20.256) (0.909) (0.784) (0.863) (0.658)

Classes per worker, 12372 0.005 0.001 -0.000 -0.001 -0.001
12 months bef. (0.048) (0.001) (0.001) (0.001) (0.001)

N. of workers 12603 14.033 -1.296* 0.620 0.909 0.874
12 months bef. (29.104) (0.773) (0.614) (0.589) (0.536)

Average wage (000s) 11846 454.275 -4.260 3.073 1.911 -17.200***
12 months bef. (280.063) (6.372) (6.423) (6.596) (5.246)

N. risks 12761 4.519 0.008 -0.032 -0.052 0.0027
(3.479) (0.069) (0.069) (0.069) (0.058)

More risky than 11382 0.273 0.008 0.001 -0.001 -0.005
ind. average (0.445) (0.011) (0.011) (0.011) (0.009)

Green 11612 0.919 0.004 -0.001 0.005 -0.003
(0.273) (0.007) (0.007) (0.007) (0.005)

Yellow 11612 0.077 -0.004 -0.002 -0.004 0.004
(0.266) (6361) (6555) (6493) (5295)

% of compliance 12761 0.188 -0.009 0.004 -0.004 0.017***
worker’s info (0.391) (0.007) (0.007) (0.007) (0.006)
*** p<0.01, **p<0.05, *p<0.1
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Table 3. Impact of information on accident rates, by number of months since the intervention

Without controls With controls

Months 2 6 12 15 2 6 12 15

Panel A: Workers’ package
Workers’ package -0.004 -0.006** -0.006** -0.007** -0.004 -0.007** -0.006** -0.008**

(0.005) (0.003) (0.003) (0.003) (0.005) (0.003) (0.003) (0.003)
R2 0.004 0.004 0.004 0.004 0.020 0.016 0.019 0.019
N 12,214 12,305 12,329 12,329 12,085 12,142 12,157 12,157

Panel B: Emails to managers

Any emails 0.001 0.004 0.003 0.004 0.000 0.004 0.003 0.004
(0.005) (0.003) (0.002) (0.003) (0.005) (0.003) (0.002) (0.003)

R2 0.004 0.007 0.010 0.010 0.020 0.019 0.023 0.023
N 12,214 12,305 12,329 12,329 12,085 12,142 12,157 12,157

Panel C: Emails to managers-by type

Simplified plan 0.000 0.002 0.002 0.002 -0.001 0.001 0.002 0.002
(0.007) (0.004) (0.003) (0.004) (0.007) (0.004) (0.004) (0.004)

Comparison -0.006 -0.001 -0.002 -0.003 -0.006 -0.001 -0.001 -0.003
(0.007) (0.004) (0.004) (0.004) (0.007) (0.004) (0.004) (0.004)

Monetization 0.008 0.008* 0.007** 0.008** 0.008 0.007* 0.008* 0.008**
(0.008) (0.004) (0.003) (0.004) (0.008) (0.004) (0.004) (0.004)

R2 0.005 0.007 0.010 0.010 0.020 0.019 0.024 0.024
N 12,214 12,305 12,329 12,329 12,085 12,142 12,157 12,157
Robust standard errors in parentheses. All regressions include dummies for each strata of the randomization.
Controls (for columns (5) to (8) also include the average accident rate and the average number of workers over
the 12 months before the intervention as well as the legal rating given by the mutual during its last visit. *** p<0.01,
** p<0.05, * p<0.1
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Table 4. Robustness checks on impact information on accident rates, 12 and 15 months

Poisson Any accidents Number of accidents

15 months 12 months 15 months 12 months 15 months 12 months
(1) (2) (3) (4) (5) (6)

Panel A: Workers’ package
Workers’ package -0.138** -0.139** -0.033*** -0.029*** -0.048*** -0.041***

(0.060) (0.060) (0.009) (0.008) (0.001) (0.014)
R2 0.109 0.109 0.167 0.162
N 12,157 12,157 12,159 12,157 12,159 12,157

Panel B: Emails to managers

Any emails 0.063 0.063 0.008 0.003 0.011 0.006
(0.054) (0.054) (0.008) (0.008) (0.001) (0.012)

R2 0.119 0.118 0.175 0.169
N 12,157 12,157 12,159 12,157 12,159 12,157
Robust standard errors in parentheses. All regressions include dummies for each strata of the randomization, the
average accident rate and the average number of workers over the 12 months before the intervention as well as
the legal rating given by the mutual during its last visit. Columns (1) and (2) regress the rounded accident rate
(multiplied by 1000) in a Poisson count model, Columns(3) and (4) use a linear probability model to estimate the
probability of having any accidents, weighted by the inverse of the number of workers, Columns (5) and (6) regress
the number of accidents in a linear equation, weighted by the inverse of the number of workers. *** p<0.01, **
p<0.05, * p<0.1

Table 5. Impact of information on days lost per accident and prevention actions, by number of
months since the intervention

Days lost per accident Classes per worker

Months 2 6 12 15 2 6 12 15

Panel A: Workers’ package
Workers’ package 0.261 -1.424 -1.540** -1.308** 0.001 0.001 0.002 0.001*

(1.418) (0.947) (0.708) (0.661) (0.001) (0.001) (0.002) (0.000)
R2 0.016 0.038 0.037 0.034 0.113 0.054 0.045 0.038
N 1,156 2,576 3,810 4,160 12,085 12,142 12,157 12,146

Panel B: Emails to managers
Any emails -1.385 0.555 0.023 0.086 -0.000 -0.001 -0.001 0.000

(1.442) (0.982) (0.726) (0.680) (0.001) (0.001) (0.002) (0.000)
R2 0.122 0.057 0.046 0.042 0.122 0.065 0.053 0.049
N 1,156 2,576 3,810 4,160 12,085 12,142 12,157 12,146
Robust standard errors in parentheses. All regressions include dummies for each strata of the randomization,
the average accident rate and the average number of workers over the 12 months before the intervention as
well as the legal rating given by the mutual during its last visit. Columns (5) to (8) also include controls for
classes taken in the 12 months before the intervention. *** p<0.01, ** p<0.05, * p<0.1
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Table 6. Impact of workers’ package on accident rates and prevention, by pamphlet characteristics

Accident rates Prevention actions

Month 6 12 15 12 15

Panel A: By firm size vs. number of pamphlets
WP*≤ 20 workers -0.009** -0.008** -0.010** 0.003* 0.001*

(0.004) (0.003) (0.004) (0.002) (0.000)
WP*> 20 workers 0.001 -0.001 -0.002 0.000 0.000

(0.003) (0.002) (0.003) (0.002) (0.001)

F-test 4.69 ** 2.52 2.52 0.89 0.86
R2 0.017 0.019 0.019 0.045 0.041
N 12,142 12,157 12,157 12,157 12,146

Panel B: By risks existing vs. number in pamphlets
WP*≤ 3 risks -0.010*** -0.008** -0.010** 0.001 0.001

(0.004) (0.003) (0.004) (0.002) (0.000)
WP*> 3 risks -0.003 -0.005 -0.006 0.004 0.000

(0.005) (0.004) (0.005) (0.003) (0.000)

F-test 1.36 0.35 0.35 0.70 0.07
R2 0.019 0.023 0.023 0.045 0.039
N 12,142 12,157 12,157 12,157 12,146
Robust standard errors in parentheses. All regressions include dummies for each
strata of the randomization. Controls also include the average accident rate and the
average number of workers over the 12 months before the intervention as well as the
legal rating given by the mutual during its last visit. In Columns (4) and (5), a control
for whether the firm also undertook classes in the 12 months before the intervention
is added. *** p<0.01, ** p<0.05, * p<0.1
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Table 7. Impact of workers’ package on accidents, prevention and wages, by firms’ risk levels

Accident rates Prevention actions 25th wage percentile

Month 6 12 15 12 15 10-12 13-15
(1) (2) (3) (4) (5) (6) (7)

Panel A: By accident rate relative to industry
WP*≤ sect. avg. -0.010*** -0.010*** -0.013*** 0.003** 0.001** -0.018** -0.019**

(0.003) (0.003) (0.003) (0.001) (0.000) (0.008) (0.008)
WP*> sect. avg. -0.003 -0.001 -0.002 -0.002 -0.001 -0.012 -0.001

(0.007) (0.007) (0.008) (0.002) (0.000) (0.010) (0.011)
F-test. 0.90 1.61 1.61 3.19* 4.33** 0.22 1.80
R2 0.034 0.042 0.042 0.118 0.082 0.622 0.589
N 11,164 11,176 11,176 11,176 11,164 10,691 10,461

Panel B: By whether firm had any accidents 12 months before
WP*No acc. -0.008** -0.007** -0.009** 0.004* 0.001** -0.018** -0.016*

(0.004) (0.003) (0.004) (0.002) (0.000) (0.008) (0.009)
WP*Acc. -0.005 -0.004 -0.005 -0.000 -0.000 -0.006 -0.004

(0.004) (0.005) (0.004) (0.002) (0.000) (0.009) (0.010)
F-test 0.28 0.51 0.51 1.89 6.58** 0.91 0.85
R2 0.022 0.026 0.026 0.045 0.039 0.613 0.581
N 12,142 12,157 12,157 12,157 12,146 11,576 11,317

Panel C: By official risk classification
WP*Green -0.008*** -0.008*** -0.010*** 0.002 0.000 -0.013* -0.010

(0.003) (0.003) (0.003) (0.002) (0.000) (0.007) (0.007)
WP*Yellow -0.001 -0.000 -0.000 0.004 -0.000 -0.049*** -0.032*

(0.010) (0.007) (0.008) (0.004) (0.001) (0.018) (0.019)
WP*Red 0.036 0.016 0.020 0.026 0.006 0.093 0.066

(0.030) (0.027) (0.033) (0.018) (0.004) (0.064) (0.052)
F-test
Green vs. Yellow 2.16 1.19 1.19 0.25 0.24 3.39* 1.12
Green vs. Red 0.58 0.79 0.79 1.82 1.80 2.72* 2.09
R2 0.024 0.030 0.030 0.063 0.055 0.621 0.588
N 11,341 11,354 11,354 11,354 11,343 10,851 10,615
Robust standard errors in parentheses. All regressions include dummies for each strata of the randomization.
Controls also include the average accident rate and the average number of workers over the 12 months before the
intervention as well as the legal rating given by the mutual during its last visit. In the last four columns, a control for
whether the firm also undertook classes in the 12 months before the intervention is added. *** p<0.01, ** p<0.05, *
p<0.1
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Table 8. Impact of workers’ package on accidents, prevention and wages, by level of interaction
between management and workers

Accident rates Prevention actions 25th wage percentile

Months 6 12 15 12 15 10-12 13-15

Panel A: By whether manager received email
WP*Email -0.011*** -0.011*** -0.014*** 0.004** 0.001** -0.011 -0.008

(0.004) (0.004) (0.004) (0.002) (0.000) (0.008) (0.008)
WP*No Email -0.001 0.001 0.001 -0.000 -0.000 -0.019* -0.017

(0.004) (0.004) (0.004) (0.002) (0.000) (0.010) (0.011)

F-test 2.89* 5.91** 5.91 ** 1.73 3.68* 0.81 0.17
R2 0.017 0.019 0.019 0.045 0.039 0.613 0.581
N 12,142 12,157 12,157 12,157 12,146 11,576 11,317

Panel B: By whether firm provided safety information to workers
WP*Informed -0.018** -0.018*** -0.022*** 0.003 0.001 0.008 -0.014

(0.007) (0.006) (0.008) (0.003) (0.001) (0.014) (0.015)
WP*Uninf. -0.004 -0.003 -0.004 0.002 0.001 -0.020*** -0.011

(0.003) (0.003) (0.004) (0.002) (0.000) (0.007) (0.007)
F-test 3.17* 4.72** 4.72** 0.00 0.05 3.21* 0.04
R2 0.016 0.019 0.019 0.044 0.037 0.613 0.581
N 12,142 12,157 12,157 12,157 12,146 11,576 11,317
Robust standard errors in parentheses. All regressions include dummies for each strata of the randomization.
Controls also include the average accident rate and the average number of workers over the 12 months before
the intervention as well as the legal rating given by the mutual during its last visit. In Columns (4) and (5),
a control for whether the firm also undertook classes in the 12 months before the intervention is added while
in Columns (6) and (7), wages in the 12 months prior to the intervention is included. *** p<0.01, ** p<0.05, *
p<0.1
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Table 9. Effect of safety on wages, OLS versus IV

25th percentile 50th percentile
OLS IV OLS IV

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

Accident rate -0.0553 2.1277* -0.0553* 1.5176
(0.0366) (1.1572) (0.0295) (0.9242)

N 11,576 11,576 11,576 11,576
Robust standard errors in parenthesis. All regressions include dummies
for strata of the workers’ package randomization. Controls include
the average number of workers 12 months before the intervention, the
legal rating given by the mutual during its last visit, whether the firm
implemented classes in the 12 months before the intervention and the
quintiles of the wage percentile in the 12 months before the intervention.
The first columns are a regression of the 25th percentile of the wage
distribution 10-12 months after the intervention on the accident rate in
the 12 months following the intervention. The last two columns are a
regression of the 50th percentile of the wage distribution 10-12 months
after the intervention on the accident rate in the 12 months following the
intervention. The even columns instrument the accident rate with the
assignment to the workers’ package.
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Table A.1. Impact of each type of emails on accidents, prevention and wages, by whether the firm
was shown to be above or below sector average

Accident rates Prevention actions 25th wage percentile

Month 6 12 15 12 15 10-12 13-15

Simplified plan*≤ sect. avg 0.007 0.007* 0.009* 0.000 0.000 0.004 -0.005
(0.005) (0.004) (0.005) (0.002) (0.000) (0.010) (0.010)

Simplified plan* > sect. avg. -0.011 -0.006 -0.008 -0.001 -0.001 -0.015 -0.007
(0.008) (0.006) (0.008) (0.003) (0.001) (0.013) (0.014)

Comparison*≤ sect. avg. 0.003 0.002 0.003 0.002 0.000 0.005 0.008
(0.004) (0.003) (0.004) (0.002) (0.000) (0.010) (0.011)

Comparison * > sect. avg. -0.013 -0.012 -0.015 -0.002 -0.000 -0.021* 0.004
(0.010) (0.010) (0.012) (0.002) (0.001) (0.012) (0.013)

Monetization*≤ sect. avg. 0.009* 0.008** 0.010** 0.002 0.000 0.010 0.014
(0.005) (0.004) (0.005) (0.002) (0.000) (0.010) (0.011)

Monetization*> sect. avg. 0.003 0.002 0.003 -0.003 -0.001 -0.018 -0.013
(0.008) (0.006) (0.007) (0.003) (0.001) (0.014) (0.014)

R2 0.026 0.033 0.033 0.124 0.088 0.627 0.594
N 11,048 11,061 11,061 11,059 11,049 10,691 10,461
Robust standard errors in parentheses. All regressions include dummies for each strata of the randomization.
Controls also include the average accident rate and the average number of workers over the 12 months before the
intervention as well as the legal rating given by the mutual during its last visit. In the last four columns, a control for
whether the firm also undertook classes in the 12 months before the intervention is added. In the last 2 columns, an
indicator variable for the quantile of the firm distribution for each percentile of the wage in the 12 months prior to
the intervention was included. *** p<0.01, ** p<0.05, * p<0.1

48



Table A.2. Impact of emails to managers on accident rates, prevention and wages, by firm size and
number of risks included

Accident rates Prevention actions

Month 6 12 15 12 15

Panel A: By firm size vs. number of pamphlets
Email*≤ 20 workers 0.004 0.004 0.005 -0.001 0.000

(0.004) (0.003) (0.004) (0.002) (0.000)
Email*> 20 workers 0.000 0.000 0.000 -0.001 -0.000

(0.003) (0.002) (0.003) (0.002) (0.001)
p-value difference 0.080 1.14 1.14 0.02 0.10
R2 0.019 0.023 0.023 0.053 0.052
N 12,142 12,157 12,157 12,157 12,146

Panel B: By risks existing vs. number in pamphlets
Email*> 3 risks 0.004 0.003 0.004 -0.000 0.000

(0.004) (0.004) (0.005) (0.003) (0.000)
Email*≤ 3 risks 0.003 0.004 0.004 -0.002 -0.000

(0.0037) (0.003) (0.004) (0.002) (0.000)
p-value difference 0.08 0.01 0.01 0.33 0.31
R2 0.021 0.027 0.027 0.053 0.050
N 12,142 12,157 12,157 12,157 12,146
Robust standard errors in parentheses. All regressions include dummies for each
strata of the randomization. Controls also include the average accident rate and the
average number of workers over the 12 months before the intervention as well as the
legal rating given by the mutual during its last visit. In Columns (4) and (5), a control
for whether the firm also undertook classes in the 12 months before the intervention is
added while in Columns (6) and (7), wages in the 12 months prior to the intervention
is included. *** p<0.01, ** p<0.05, * p<0.1

49



Ta
bl

e
A

.3
.I

m
pa

ct
of

ea
ch

tr
ea

tm
en

to
n

pe
rc

en
ti

le
of

th
e

w
ag

e
di

st
ri

bu
ti

on

W
or

ke
rs

’p
ac

ka
ge

Em
ai

lt
o

m
an

ag
er

s
M

on
th

s
3

6
9

12
15

3
6

9
12

15

Pa
ne

lA
:2

5t
h

pe
rc

en
ti

le
IT

T
-0

.0
10

-0
.0

07
-0

.0
07

-0
.0

14
**

-0
.0

12
*

0.
00

1
-0

.0
01

0.
00

7
0.

00
5

0.
00

7
(0

.0
06

)
(0

.0
06

)
(0

.0
06

)
(0

.0
06

)
(0

.0
07

)
(0

.0
06

)
(0

.0
06

)
(0

.0
06

)
(0

.0
06

)
(0

.0
07

)
N

11
77

7
11

79
5

11
57

6
11

74
8

11
31

7
11

77
7

11
79

5
11

57
6

11
74

8
11

31
7

Pa
ne

lB
:5

0t
h

pe
rc

en
ti

le
IT

T
-0

.0
08

*
-0

.0
08

-0
.0

06
-0

.0
10

*
-0

.0
07

0.
00

2
0.

00
0

0.
00

2
-0

.0
02

0.
00

4
(0

.0
05

)
(0

.0
05

)
(0

.0
05

)
(0

.0
05

)
(0

.0
06

)
(0

.0
05

)
(0

.0
05

)
(0

.0
05

)
(0

.0
05

)
(0

.0
06

)
N

11
77

7
11

79
5

11
57

6
11

74
8

11
31

7
11

77
7

11
79

5
11

57
6

11
74

8
11

31
7

Pa
ne

lC
:7

5t
h

pe
rc

en
ti

le
IT

T
-0

.0
09

*
-0

.0
07

-0
.0

04
-0

.0
09

*
-0

.0
04

0.
00

4
-0

.0
02

0.
00

0
-0

.0
02

0.
00

2
(0

.0
05

)
(0

.0
05

)
(0

.0
05

)
(0

.0
05

)
(0

.0
06

)
(0

.0
05

)
(0

.0
05

)
(0

.0
05

)
(0

.0
05

)
(0

.0
06

)
N

11
77

7
11

79
5

11
57

6
11

74
8

11
31

7
11

77
7

11
79

5
11

57
6

11
74

8
11

31
7

23
ob

us
t

st
an

da
rd

er
ro

rs
in

pa
re

nt
he

se
s.

A
ll

re
gr

es
si

on
s

in
cl

ud
e

du
m

m
ie

s
fo

r
ea

ch
st

ra
ta

of
th

e
ra

nd
om

iz
at

io
n.

C
on

tr
ol

s
al

so
in

cl
ud

e
th

e
av

er
ag

e
ac

ci
de

nt
ra

te
an

d
th

e
av

er
ag

e
nu

m
be

r
of

w
or

ke
rs

ov
er

th
e

12
m

on
th

s
be

fo
re

th
e

in
te

rv
en

ti
on

as
w

el
l

as
th

e
le

ga
l

ra
ti

ng
gi

ve
n

by
th

e
m

ut
ua

l
du

ri
ng

it
s

la
st

vi
si

t,
a

co
nt

ro
l

fo
r

w
he

th
er

th
e

fir
m

al
so

un
de

rt
oo

k
cl

as
se

s
in

th
e

12
m

on
th

s
be

fo
re

th
e

in
te

rv
en

ti
on

an
d

an
in

di
ca

to
r

fo
r

w
hi

ch
qu

an
ti

le
of

th
e

fir
m

di
st

ri
bu

ti
on

fo
r

ea
ch

pe
rc

en
ti

le
of

th
e

w
ag

e
in

th
e

12
m

on
th

s
pr

io
r

to
th

e
in

te
rv

en
ti

on
.

50



Table A.4. Impact of information treatments on number and rotation of workers

Number of workers % of old workers
Months 1-3 4-6 7-9 10-12 1-3 4-6 7-9 10-12

Panel A: Workers’ package
Workers’ package 0.141 0.178 -0.086 -0.041 -0.002 0.000 -0.000 0.002

(0.147) (0.162) (0.268) (0.203) (0.003) (0.002) (0.002) (0.003)
R2 0.943 0.935 0.862 0.900 0.023 0.015 0.016 0.014
N 10,910 10,928 10,886 10,739 9,194 10,922 10,886 10,739

Panel B: Emails to managers

Email 0.041 -0.065 -0.357* -0.267 -0.000 -0.000 -0.001 -0.000
(0.136) (0.153) (0.202) (0.188) (0.003) (0.002) (0.002) (0.003)

r2 0.944 0.936 0.863 0.902 0.031 0.025 0.028 0.021
N 10,910 10,928 10,886 10,739 9,194 10,922 10,886 10,739
Robust standard errors in parenthesis. All regressions include dummies for each strata of the randomization.
Controls also include the average accident rate and the average number of workers over the 12 months
before the intervention as well as the legal rating given by the mutual during its last visit, whether the firm
implemented classes in 2012 and the average wage in 2012.*** p<0.01, ** p<0.05, * p<0.1
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Table A.5. Impact of emails on accidents, prevention and wages, by firms’ risk levels

Accident rates Prevention actions 25th wage percentile

Month 6 12 15 12 15 10-12 13-15

Panel A: By accident rate relative to industry
Email*≤ sect. avg. 0.008*** 0.008*** 0.010*** 0.001 0.000 0.007 0.008

(0.003) (0.002) (0.003) (0.0012) (0.000) (0.008) (0.008)
Email*> sect. avg. -0.004 -0.003 -0.003 -0.004 -0.001 -0.012 -0.003

(0.007) (0.006) (0.007) (0.002) (0.001) (0.010) (0.010)
p-value diff. 2.62 2.62 2.62 3.05* 3.39* 2.38 0.57
R2 0.036 0.046 0.046 0.124 0.088 0.627 0.594
N 11,047 11,059 11,059 11,059 11,049 10,691 10,461

Panel B: By whether firm had any accidents 12 months before
Email*No acc. 0.006 0.005* 0.007* -0.001 0.000 0.008 0.002

(0.004) (0.003) (0.004) (0.002) (0.000) (0.008) (0.009)
Email*Acc. -0.001 -0.001 -0.001 -0.002 -0.000 -0.001 0.017*

(0.005) (0.004) (0.005) (0.002) (0.000) (0.009) (0.009)
p-value diff. 1.37 1.86 1.86 0.22 2.41 0.45 1.42
R2 0.026 0.034 0.034 0.053 0.049 0.617 0.585
N 11,341 11,354 11,354 12,157 12,146 11,576 11,317

Panel C: By official risk classification
Email*Green 0.005* 0.006** 0.007** -0.000 0.000 0.005 0.009

(0.003) (0.003) (0.003) (0.001) (0.000) (0.007) (0.007)
Email*Yellow -0.001 -0.002 -0.003 0.003 -0.000 -0.025 -0.031*

(0.010) (0.007) (0.008) (0.003) (0.0010) (0.018) (0.018)
Email*Red -0.014 -0.014 -0.017 0.028** 0.007** 0.049 -0.003

(0.033) (0.025) (0.031) (0.012) (0.003) (0.080) (0.059)
p-value diff. green vs. yellow 1.10 1.10 0.41 0.61 0.00 2.45 4.33
p-value diff. green vs. red 0.60 0.60 0.35 5.15** 5.43** 0.30 0.04
R2 0.026 0.034 0.034 0.068 0.063 0.626 0.593
N 11,341 11,354 11,354 11,354 11,343 10,851 10,615
Robust standard errors in parentheses. All regressions include dummies for each strata of the randomization.
Controls also include the average accident rate and the average number of workers over the 12 months before the
intervention as well as the legal rating given by the mutual during its last visit. In the last four columns, a control for
whether the firm also undertook classes in the 12 months before the intervention is added. In the last 2 columns, an
indicator variable for the quantile of the firm distribution for each percentile of the wage in the 12 months prior to
the intervention was included.*** p<0.01, ** p<0.05, * p<0.1

52


	Introduction
	Workplace safety in Chile
	Experiment
	Data and empirical strategy
	Impact on accidents and prevention
	Impact on accidents
	Impact on prevention

	Falsification tests

	Mechanisms
	Theoretical framework
	Impact on wages and worker rotation
	Heterogeneity analysis
	Compensating wage differential estimation

	Conclusion
	Figures and Tables
	Additional tables and figures

