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DOES CSR INCREASE FIRMS’ PROFITS? EVIDENCE FROM 
DJSI FIRMS 

Firms face complex market conditions, external effects and asymmetric information which may 
lead to market failure and sub-optimal profits. In the literature, market failures could build the theo-
retical base for CSR implementation by firms. In fact, firms in competitive markets could use CSR 
as management tool to gain more profits through diversification. 

We examine the link between CSR and profit maximization by investigating 551 firms listed in the 
Dow Jones Global Index (DJGI) from 1997 to 2008. As some of these firms are also listed in the 
Dow Jones Sustainability Index (DJSI) which started in 1999, propensity score estimation tech-
niques are implemented. This method is used to uncover the effect of CSR on the firms’ profits 
and to identify the average treatment effect on the treated (ATT) of the inclusion in the DJSI. 
Overall, a positive relationship between CSR and the firms’ profit seem to be confirmed by the 
study’s outcome. 

1 Introduction 

Firms face complex market conditions, external effects and asymmetric information which may 
lead to market failure and sub-optimal profits. In the literature, market failures could build the theo-
retical base for Corporate Social Responsibility (CSR hereafter) implementation by firms. In fact, 
firms in competitive markets could use CSR as a management tool and may offer firms the oppor-
tunity to gain higher profits through diversification. The empirical evidence on this relationship is 
however not conclusive. Orlitzky et al. (2003), in a meta-study of 52 studies, investigate the rela-
tionship between costs and benefits of CSR and find that a positive relation between CSR and 
profits cannot be ruled out. However, the statistical significance and the returns to CSR depend 
strongly on the measures and the definition of CSR. 
 
Orlitzky et al. (2003) differentiated their investigated studies by the implemented profit measures. 
The various studies in this field could also be categorized by their CSR measure. Environmental 
pollution control indices are used especially at the very beginning of the empirical CSR literature 
(see Folger and Nutt 1975; Spicer 1978; Chen and Metcalf 1980; and Shane and Spicer 1983). At 
the meantime, Vance (1975) used a ranking list of CSR behaving firms published by Moskowitz in 
1972 as CSR measure. Many others like Mahapatra (1984), Waddock and Graves (1997), McWil-
liams and Siegel (2000), Nelling and Webb (2006), Waldmann et al. (2006), Alexander and Buch-
holz (1978), Ingram (1978), Cochran and Wood (1984), McGuire et al. (1988), and Balabanis et al. 
(1998) followed his idea and used the same or related rankings or ratings (e.g. KLD social rating, 
Business and Society Review Journal ranking, Fortune magazine’s rating, and the rating of the 
New Consumer Group) to investigate the effect of such rankings or ratings on the firms’ profits. 



The disclosures on pollution controls, e.g. used by Belkaoui (1976), or questionnaires on manag-
ers’ behavior and their CSR valuation, e.g. used by Zu and Song (2008), are less frequently im-
plemented as CSR measures in this empirical context.  
 
From this short overview of the various CSR measures differences in the study outcomes may 
arise due to the lack of an unique definition of CSR and its different concepts. Some concepts are 
more general models such as Carroll’s (2004) “Pyramid of CSR” which combines the different ex-
pectations of the society and the qualification of management decisions or strategies in terms of 
the firms’ situation. This contrasts to other authors, e.g., Grewe and Löffler (2006), who consider it 
from the viewpoint of a financial auditor focusing on the quantitative aspects of CSR. 
 
The stakeholder theory of Freeman (1984) considers CSR as having a positive influence on profits 
because of its ability to integrate external effects. External effects itself must not lead to cost, es-
pecially when the source is not detectable for sure. According to Promberger and Spiess (2006), it 
is possible that ignoring external effects may lead to future costs (lawsuits, ...) and decrease future 
profits. Therefore, the integration or prevention of external effects should not lead to more costs 
than ignoring them. Further, McWilliams et al. (2006) describe CSR as a resource attribute like 
color, size, quality, ... which enables firms to gain sustainable competitive advantage with CSR 
over their competitors. The costs can be passed down to the customer by higher product prices 
and profits increase. The advantage could arise because of asymmetric information where CSR 
serves as signal for stakeholders to diversify a firm from its competitors. 
 
Some of the previous studies in this field are suffering from misspecification, aggregation and/or 
omitted variable bias, which justify the need of further research. Our study on the correlation be-
tween CSR and the firms’ profit differs from previous studies in various aspects. First it uses the 
Dow Jones Sustainability Index (DJSI) inclusion in the years 1999 and 2000 as proxy for CSR 
commitment of firms. The advantage of the DJSI is that it is constructed not only by experts on 
CSR but also of industry specific experts who are familiar with official documents and their true 
interpretation as well as with industry specific characteristics. Due to an extensive assessment 
procedure, ratings of established and reliable rating agencies like Standard and Poor’s, KLD and 
the Dow Jones Group provide a better CSR proxy than those mentioned before. Our panel con-
sists of 288 firms which are listed at least once in the DJSI in the years 1999 and 2000 with other 
263 firms in the Dow Jones Index with firms’ data of the Thomson’s “datastream” data base to ob-
tain the effect of the DJSI index inclusion on the firms’ profit. The firms are observed two years 
before the DJSI inclusion from 1997 to 2008. This dataset contains a great range of different in-
dustries and countries. 
 
Further, the actual study examines not only the short run but also the long run effects of CSR on 
firms included in the DJSI by using a propensity score estimation method trying to identify the av-
erage treatment effect (ATT) on the firms included in the DJSI. We analyze these firms to investi-
gate which firm-specific characteristics determine the inclusion in the DJSI, whether or not we ob-
serve changes in firms’ behavior on inclusion (moral hazard), and perhaps most important whether 
firms that were initially similar had different outcomes, depending on whether or not they were in-
cluded in the DJSI. By trying to find good predictors for the DSJI listing the estimated ATT showed 
significant positive effects of CSR behavior of a firm which is again represented by an inclusion 
into the DJSI. Starting with the theoretical background in Section 2 discussing potential costs and 
benefits of CSR, Section 3 describes the employed data. Next, the empirical approach is outlined 
in Section 4 and is followed by the results presented in Section 5. The last Section concludes. 
 



2 Background 

In a time of growing integration of economies and immediate information transfer, corporate fraud 
and corruption will be brought forward and draws the world's attention. Carroll (2004) thinks that 
the demand on corporate business ethics and social responsibilities becomes a growing issue not 
only for governments and firms, it is an ethical debate which concerns the whole society. KLD So-
cial Indexes, FTSE4Good Indexes, NAI (Natur Aktien Index), Dow Jones Sustainability Index, and 
the Austrian Vönix Index are reflecting a marketing trend of CSR. Although Promberger and Spi-
ess (2006) find many firms already having some sort of corporate conduct which counts for the 
social environment since the 1970, a recent special report on CSR in The Economist (2008) points 
out that the actual boom is led by scandals at Enron, WorldCom and elsewhere undermined trust 
in big business. The report further claims that firms are more than ever facing a pressure to report 
not only their financial results, but also non-financial ones are a crucial factor for rankings and rat-
ings on the financial markets. According to the microeconomic theory which assumes that man-
agement decisions are only driven by profit maximization, the question arises if doing good maxi-
mizes profits as well as doing business good, or even better? 

2.1 Costs of CSR and potential benefits 

From microeconomic theory, firms compete against each other on competitive markets with free 
entry and exit possibilities as well as full information. Firms themselves are defined as business 
entities, producing goods (y) by using different resources (x) such as labor, capital, and natural 
resources (including land) and combining them through different technologies and a specific pro-
duction function f(X). The inputs have different prices (p), the wage for labor (w), the interest rate 
(or dividend payments) for capital, and market prices for resources. As described by Varian 
(1984), by simultaneously finding the minimum of the cost function c(w,y)=min w*x and the maxi-
mum of the revenue function r(p,y)=max p* f(x) the following profit maximization: 

π(p)=max p* f(x) – w*x (1) 
 
can be calculated. The revenue function yields an exogenous given price of supplied goods ac-
cording to the fact that in a perfect competitive market all firms are price takers. The optimal deci-
sion is the marginal costs equal the marginal revenues. No firm in this market is able to gain profits 
greater than zero (except the imputed entrepreneurial profit). Single firms can only decide on their 
quantity of supply but not the market price which is given for any firm.  
 
In such a market, implementing CSR would increase costs and have no output-boosting or other 
significant profit maximizing effect. This is because all costs and consumer preferences are per-
fectly reflected by the market price. Although the changing preference of one consumer will not 
have a direct effect on the price, she can decide to buy the good at the market price or not. This 
consumption decision in fact has an impact on the amount of demanded goods. From the firm's 
perspective, a firm may use CSR to distinguish itself from its competitors. McWilliams and Siegel 
(2001) first formulate a formal theory-of-the-firm model which credit CSR with a profit maximizing 
attribute. They view CSR as a product's or firm's attribute similar to the productivity of employees 
which can be valued by the stakeholders. On this basis, the RBV of McWilliams et al. (2006) 
claims that because of the assumption of firms being a “bundle of heterogeneous resources and 
capabilities which are imperfectly mobile across firms”(p. 4), a firm may use their resources to gain 
sustainable competitive advantages. This adds CSR to the resources x and now an optimal value 
of CSR is granted through the optimization of the profit function from Equation (1). If then the mar-
ginal costs equals or exceeds the given market price, the firm will enter the market or stays into 
business if it has already entered.  
 



This contrasts to the classical microeconomic theory of the firm. Friedman (1970) believes that 
from the classical microeconomic point of view CSR is not a desirable management issue because 
only the government is responsible for social/environmental issues and finances these projects 
through taxes paid by individuals and firms. Friedman (1970) states that spending the firm's mon-
ey on social issues reduces first the revenue of the firm and second the tax paid to the govern-
ment. Due to that fact that a manager is “an expert in running his company - in producing a prod-
uct or selling it or financing it” (p. 2) and not in financing social projects, Friedman (1970) supposes 
an inefficient use of the firms money. He further points out that the manager is an agent of the firm, 
who is only in “direct responsibility to his employers. That responsibility is to conduct the business 
in accordance with their desires, which generally will be to make as much money as possible while 
conforming to the basic rules of the society, both those embodied in law and those embodied in 
ethical costume”(p. 1).  
 
However, Friedman (1970) softens his critique by the argument that managers have to run busi-
nesses according to the owners' desire “while conforming to the basic rules of the society, both 
those embodied in law and those embodied in ethical costume”(p. 1). It is the confirmation of the 
basic rules of society which legitimates CSR. Ringger (2002), CEO of SAM Sustainability Asset 
Management, also states that in the end those who are marred by an insufficient corporate gov-
ernance (or CSR) are the shareholders and therefore it would be in the shareholders' interest to 
opt for a working corporate governance. This qualifies the Friedman's argument against the CSR 
implantation into the firm's management. Maximizing profits disregarding the firm's environment 
cannot be the long-term objective of a firm because it neglects the influence of stakeholders on the 
firm’s survival. Additionally, in a real world situation firms almost face imperfect and complex mar-
ket conditions. External effects and asymmetric information lead to market failure and sub-optimal 
profits. 
 
According to Pindyck and Rubinfeld (1998), asymmetric information is defined as one party (e.g. 
the agent) having more information than the other party (e.g. the principal). This is also known as 
the principal-agent-problem. The principal-agent-problem could appear for instance between firm 
and employee, entrepreneur and manager, salesman and customer, doctor and patient, or bank 
and beneficiary. Asymmetric information could lead to an adverse selection and to inefficient mar-
ket outcomes.  
 
In the case of asymmetric information where firms know more about their real behavior than their 
stakeholders, CSR could function as signal for firms and to distinguish itself from its competitors. 
Depending on the issue for which the signal is sent for, the firm can use CSR to signal low risk, 
good working conditions, reliability, responsibility or profitability, just to mention some of the possi-
ble issues. According to Akerlof (1970) that especially in markets with dishonesty sending signals 
increases the profits of the senders. Sending a reliable signal is also important due to the possibil-
ity of the firms' deviation from their CSR management issue after the announcement. Further, the 
firms' signals can be assessed by the uninformed party through screenings like ratings and rank-
ings. From RBV of the firm formulated by McWilliams et al. (2006), CSR would then be an institu-
tional signal for their noneconomic issues. 
 
Fombrun and Shanley (1990) state that from a manager's view, CSR should create goodwill “from 
employees, consumers, and other publics that enhances the long-run profitability”(p. 239) as well 
as the survival of firms (and the own employment). Their research on this field supports the thesis 
of the importance of demonstrating social behavior for gaining reputation. Also Graves and Wad-
dock (1994, 1997), Turban and Greening (1997), and Roberts and Downling (2000) find a positive 
correlation between reputation (or corporate social performance) and profits. Orlitzky et al. (2003) 



find only little support in their meta-analysis. They argue that this low impact of reputation may be 
explained by study artifacts like errors in sampling and measuring. 
 
Building up a good reputation or a standardized image can also be interpreted as a vertical prod-
uct differentiation. McWilliams et al. (2006) contrast the horizontal differentiation, where “the pref-
erence is based on taste, rather than quality”(p. 5), to vertical differentiation which can be directly 
linked with the reputation of a firm or quality of a product. They believe that the image of a product 
will be enhanced by the image of the firm and therefore adds some sort of new feature to the 
product. The vertical product differentiation allows the consumer to rank a bulk of identical prod-
ucts due to their additional attributes which could be for example the CSR image of the producing 
firm. This additional attributes does not mean that the product will work better than others, but ver-
tical differentiation through CSR makes a good (or firm) less substitutable. The only requirement 
on this attribute is to be valuable for the customer which will allows the firms to charge higher pric-
es, to enlarge their market share or to simply stay into business. 
 
Additionally, according to Fombrun and Shanley (1990), the risk of firms may decline because of 
higher product-market related diversification. They state that firms with a diversified product range 
are less dependent on the development of one segment. Diversified firms can compensate losses 
in one product market by profits in another which reduces the overall risk of these firms. McWil-
liams and Siegel (2001) describe product-market related diversification as often accompanied by 
investments in research and development, like adding new features or to implement the use of 
special (for example ecological or fair trade) resources (product innovation) or producing “in a so-
cially responsible manner (process innovation)”(p. 119). 
 
Summarizing, firms can send signals of quality and diversification to gain sustainable advantages 
or simply to stay in business. Through CSR firms are able to send unique signals and therefore 
create a non-substitutable attribute of its brand, product or image and allow firms to gain higher 
profits. Fombrun and Shanley (1990), Graves and Waddock (1994, 1997), Turban and Greening 
(1997), Pindyck and Rubinfeld (1998), Roberts and Downling (2000), Orlitzky et al. (2003), and 
McWilliams et al. (2006) argue that the reputation of a firm has an impact on the firm’s profit. Ac-
cording to the resource-based-view-of-the-firm, CSR can be regarded as reputation building re-
source which leads to the hypothesis that firms engaging in CSR increase their profits. This hy-
pothesis will be examined in the following empirical part of the paper through estimating the aver-
age treatment effect on the treated (ATT) after a propensity score estimation. 

3 Data 

To empirically investigate this hypothesis we turn to the Dow Jones Sustainability Index (DJSI). 
The SAM Group (2007) published the Dow Jones Sustainability Index first in 1999 and updates 
this index every September. The DJSI aims to provide an index of the best sustainable firms in the 
world and contains the top 10% firms of the 2,500 best performing firms of the Dow Jones Global 
Index (DJGI). Its hierarchical structure to the DJGI is show in Figure 1. The DJSI is a best-in-best 
index and also provides sub-indexes, e.g., the European and North American set of indexes and 
their subset indexes for pan-European, the Eurozone, blue chip indexes, and the United States. 
The DJGI as well as the European and the North American Indexes also comprise narrower sub-
sets which exclude firms involved in alcohol, tobacco, gambling, and/or armaments & firearms. 
The SAM Group invites all firms of the Dow Jones Global Index based on their market capitaliza-
tion which is a measure of the company’s equity value at the end of the preceding December to 
the assessment. Firms that pass this assessment are then included in the index, in 1999 these 
were 209 of the 2500 in the DJGI. 
 



To find the best firms in their sectors, SAM Group uses the 18 supersectors provided by Industrial 
Classification Benchmark to generate their own 57 DJSI sectors. According to this classification, 
the best firms of each sector are assessed following a complex evaluation model which includes 
economic, environmental and social criterions. The firms chosen for the DJSI are continuously 
reviewed and may be delisted if needed.  
 

 

Figure 1: Integration of DJSI in the DJ. Source: Own illustration. 

 
The sources of information are: 

•  company questionnaires, 

• company documentation like environmental reports, annual financial reports, 

• media and stakeholders like review media, press releases, and articles, 

• and direct contact with the company 
over the past twelve months. 
 
Based on this information, an individual sustainability performance score is calculated and 
weighted according to general criteria such as corporate governance, environmental management 
and performance, human rights and so forth, and according to industry specific criteria. These are 
reviewed quarterly and the scores are used to identify the leading firms of each sector in terms of 
sustainability. To guarantee the quality of the assessment, the SAM Group’s assessment for cor-

porate sustainability has been verified by PricewaterhouseCoopers.
1
 The reliability and quality of 

the CSR measure is most important to identify a causal relationship between CSR and the firms’ 
performance. Therefore, e.g. Moskowitz’s rating or the rating of businessmen and business stu-
dents are not likely to be the best CSR proxies. Changes in market performance, for example, the 
market value, are driven by new information. Ratings done by businessmen and business students 
use market information and subjective valuation as rating criteria. Therefore, those ratings will not 
yield any significant new information (except the subjective valuation) for the market and a no-
reaction of the firms’ market value can be assumed beforehand. 
 
We identify 298 firms in the DJSI in 1999 and 2000. For comparison reasons, we select a random 
sample of 253 firms from the remaining firms on the invitation list of the DJGI. The fact that the 
DJSI represents a best-in-best index ensures that the firms of the DJSI and the firms of the control 
group are fairly similar despite of their CSR management. One could argue that the inclusion in the 
DJSI according to different management objectives would only include those firms which are nev-
ertheless better than the not included once which leads to an upward bias of the instruments ef-
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 For further information also see the Dow Jones Sustainability Index Handbook published by SAM Group 

(2007). 



fect. This would be true if the firms in the DJSI are selected because of their better profitability. By 
using criteria, e.g., like the corporate governance structure, the risk & crisis management, the envi-
ronmental performance, the human capital development and social reporting (just to mention a 
few), the inclusion into the DJSI is not depending on the profitability itself. So the “best-in-best” has 
to be interpreted as the best corporate sustainable practice out of the most profitable firms of the 
DJ. If firms of the DJSI perform economically better than those which are not included, this than 
should be caused by the difference in their CSR. 
 
We use the inclusion in the Dow Jones Sustainability Index as our proxy for CSR of firms. The firm 
specific data of the DJSI and the DJGI firms are collected from 1997 to 2008 from the Thomson 
“datastream” data base. In order to produce results comparable to earlier studies, the ROIC, the 
ROE, and the EBIT are used as profit measures. Additionally, we obtain the net margin, the cost of 
sold goods, and the debt of a firm as independent variables. The net margin is calculated as ratio 
of net profits to net revenues and describes the efficiency of generating profits from revenues. It 
allows the comparison of different firms of the same or different industry sector. This is an im-
provement compared to the ROI profit measure because it is independent of the capital structure 
and investment volumes which are likely to differ across firms (especially if they are from different 
industry sectors). 
 
The total debt of a firm is used to describe its risk to its stakeholders. The higher the firm’s total 
debts the riskier is the firm. High debts suppose possible difficulties of meeting future demands 
and demonstrate a risk. The use of market based measures, e.g. the market value of a firm, to 
investigate the causal relation between profitability and the inclusion into the DJSI as CSR meas-
ure is addressed to further research. 
 
Further, total sales and total assets are used as measures for size. According to the economies of 
scales described by Milgrom and Roberts (1992), large firms acquire cost advantages due to the 
large amount of production quantities which reduce the costs per unit and increase the firms’ prof-
its. The size of firms could also matter in combination with engaging in CSR or not. Small firms 
could use CSR to position themselves in a niche market with few or no competitors which allows 
them to increase their profits. This specialization with the CSR issue is therefore positively related 
with small firms’ profits. 
 
Different to Waddock and Graves (1997) the number of employees is used as approximation for 
the firms’ capital intensity as it is employed employees over total capital. Firms with a greater capi-
tal intensity ratio are therefore more labor intensive than those with a lower ratio. Due to different 
cost structures it can be assumed that raising capital for implementing CSR is easier for capital 
intensive firms than for labor intensive ones. This could be put similar to the virtuous circle de-
scribed by Nelling and Webb (2006) who assumed bidirectional causality between CSR and prof-
its. 
 
R&D expenditures are often neglected in models of the firms’ performance. According to McWil-
liams and Siegel (2000) investment in R&D generates innovations in production and process man-
agement further leading to higher productivity and therefore profit levels. They argue that ignoring 
this effect would lead to an upward biased of the CSR measure (McWilliams and Siegel 2000). 
Therefore, we included the expenditures for R&D as additional control variable. 
 
Sector indicator variables are constructed according to the Industry Classification Benchmark 
(ICB) of the FTSE Group (2008) and the Dow Jones Indexes (10 economic sectors). The analyses 
include also six regional dummy variables (North America, South America, Europe, Africa, Asia 



and Australia), dummies for each year to allow for nonlinear time trends as well as a dummy vari-
able for the OECD membership of firm’s home country.  
 
The summary statistics of the variables used are given in Appendix 2. Table 1 shows the mean 
values, the standard deviation and the number of observations for the time before the implementa-
tion of the DJSI and further distinguishes between firms which are never going to be included into 
the DJSI and firms which will be included in 1999 or 2000. Table 2 then compares the variables of 
interest, again for DJSI and DJGI firms separately, from 1999 onwards. From these tables it is 
obvious to see that the firms from the DJSI and DJGI are much alike. This is very important for our 
analysis because it is impossible to investigate a firm which is not listed in the DJSI and listed at 
the same time we need a control group of firms not listed in the DJSI which is similar to the DJSI 
firms despite of their Index inclusion. Then we can compare these firms like siblings and find the 
pure effect of the DJSI inclusion.  

4 Econometric Approach 

To analyze the effect of inclusion in the index, i.e., the effect of more CSR, on firms’ profits, we 
employ propensity score matching to estimate the average effect of treatment on the treated 

(ATT).
2
 (.) The ATT is the difference of outcomes for firms with, Y1, and firms with no treatment, 

Y0: 
ATT = E[Y1|D=1] – E[Y0|D=1] (2) 

 
However, we do not estimate the difference between the DJGI firms and the DJSI firms which 
would refer to an average treatment effect (ATE). In our study we are explicitly interested in the 
effect of the Index inclusion for firms potent for being listed into the DJSI which is the average 
treatment effect on the treated (ATT). According to Rosenbaum and Rubin (1983) estimating the 
ATT requires the assumptions of the “unconfoundedness” of the control group and of the weak 
overlap. The assumption of “unconfoundedness” states that the non-treated group‘s outcome 
should be independent from the treatment.  
 
This requirement is assumed to hold due to the fact that a CSR treatment increases the firm’s im-
age or at least not decrease it in the case of no treatment. The profits of non-treatment firms are 
therefore assumed to be unaffected by the treatment decision. The weak overlap assumption re-
laxes the strict assumption of the positive probability of being in the treatment or non-treatment 
group to a requirement of a probability less than 1. Therefore it must be possible to find pairs of 
siblings in terms of their propensity score which only differ in the treatment assignment. 
 
By estimating the ATT, a logit model will be estimated first to obtain the propensity scores of the 

treatment group being treated and the non-treated group being not treated.
3
 The propensity score 

is defined as probability for a firm being listed in the DJSI or not. As mentioned before, the idea of 
the ATT is that the comparison of firms which yield the same probability being listed in the DJSI or 
not (from the logit estimation) gives the difference in their outcomes depending on the DJSI inclu-
sion. To estimate the propensity scores we used the following equation model: 

P[DJSIi=1| X ] = G(α0 + βiXi97 + βiXi98 + βiXi) (3) 
 
Equation (3) shows that the logit estimation uses the time variant components (Xi97 and Xi98) before 
the treatment in 1999 plus all time invariant variables Xi. This refers to the need of independence 

                                                           

2
 See Blundell and Dias (2008) for an overview. 
3
 Caliendo and Kopeining (2005) believe that for the binary choice model the decision for probit or logit is not 

critical because of their similar results. 



of the right-hand-side variables and with the DJSI inclusion in 1999 only variables before the 
treatment and variables controlling for individual fixed effects are used to estimate the propensity 
scores. 
 
According to Caliendo and Kopeining (2005), the ATT can be estimated by different matching al-
gorithm of the propensity scores. Although the approaches differ in their output’s quality and bias 
due to poor matchings, Smith (2000; in Caliendo and Kopeining 2005) notes that the differences in 
estimation outcomes should asymptotically decline with the sample size. Caliendo and Kopeining 
(2005) as well as Becker and Ichino (2002) recommend to estimate different approaches for ro-
bustness checks (see Appendix 1 for details of the implemented matching methods). 
 
The model for the different matching methods employed to estimate the ATT looks as follows: 

ATT = E[(Profitt – Profit(t-1))|DJIS=1, P(X)]  (4) 
 
considering the propensity score P(X)=Pr(DJSI=1|X) of being listed in the DJSI given the pre-
treatment variables in vector X. Estimating first the propensity of being listed in the DJGI or in the 
DJSI and comparing the profits of firms with the same propensity scores of being in their group in 
a second steps gives the average treatment effect. This is an useful tool when the underlying me-
chanism of selection is not known or not randomly distributed. 

5 Results from Average Treatment Effect on the Treated (ATT) 

Table 7 in Appendix 2 presents the estimated ATT of the DJSI inclusion on the average of the 
profits from 1999, 2000 and 2006. The ATT is positive effects for the DSJI inclusion in 60 out of 84 
different matchings. Although the NNM, the kernel matching, the local linear regression matching 
yield negative ATT on the logarithm of ROIC in any variation, the radius matching find positive and 
significant ATT. The ATT is very different from one matching method to another but relatively con-
sistent within an estimation method.  
The ATT with the radius matching method provides most of the significant positive results which 
range from 0.237 for the net margin model to 0.471 for the EBIT model with caliper of 0.1. This 
indicates that for firms in the DJSI the ATT of being listed in the DJSI on the logarithm of ROIC is 
in average from 0.237 to 0.471 higher after the listing than before. 
 
Table 5 and Table 6 in Appendix 2 represent an example of these differences for the ROIC in 1999 
and in 2006 between the DJSI firms (treated) and the DJGI firms (untreated) which is significantly 
different at a 5% level. They show the mean effect of being listed in the DJSI or not for the 
matched and unmatched firms as well as the differences between the treated firms and the control 
group with standard errors and t statistics. Interestingly, the difference between the treated and 
control group is negative for the log ROIC in 2006 for both matching specifications. This difference 
even grows if the matching becomes more stringent. This few is also supported by Table 7 where 
the more stringent matching outcomes show lower and often small negative ATTs than matching 
with standard specifications. 
 
An unbalanced distribution of the propensity scores after a logit estimation with ROIC is presented 
in Figure 2 and Figure 3. The densities of the propensity scores of the DJSI and DJGI firms are not 
equally skewed. The DJSI firms have higher densities of high propensities whereas the DJGI more 
of low propensity levels. Additionally some gaps and extreme low densities could explain the few 
significant results. As the Table 6 shows a trimming of 6% of the observed propensities eliminates 
four of the 68 treated which are lower than 6%. The 64 remaining are used together with 63 firms 
from the control group for the ATT estimation. This method is recommended by Smith and Todd 



(2005; in Caliendo and Kopeining 2005) especially in the case of asymmetric densities and is addi-
tionally tested for every matching method. 
 

 

Figure 2: Density of propensity scores of DJSI and DJGI firms after logit with ROIC. 

 

Figure 3: Propensity scores distribution of DJSI and DJGI firms after logit with ROIC. 

 
An asymmetric structure of the propensity scores could also be detected in for the ROE, EBIT and 
net margin (see Figures 4 to 9 in Appendix 2). This is especially the case for the EBIT profit vari-
able which could probably be the reason for the extreme high values of ATT for all the different 
matching methods. 
 
The poor support (number of firms used for matching) of the other matching methods could be 
referred to eventually too stringent specifications of the common support, trimming or matching 
partners. This is one of the drawbacks described earlier. Efficient matching outcomes are not simi-
larly attainable with unbiasedness. 



 

Despite the above mentioned explanations for the sometimes poor outcomes of this study, the 
problem could be referred to the length of the analyzed time span. As with the R&D expenditures 
which produce profits in the long run and cost in the short run, the period of this study could be too 
short especially for the time before the DJSI inclusion to catch the positive effects of the CSR be-
havior of the firms. The request of expanding the time period, of advanced estimation methods and 
of the identification of better predictors with more firm specific data is forwarded to further studies. 
 
Nevertheless, the few significant coefficients draw a picture of positive relations between CSR and 
profits. This indicates that the proof of the positive relation is weak but not rejectable. Therefore, 
CSR does not significantly reduce the profitability of a firm. 

6 Conclusion 

Because of some contrary results and the preferred usage of OLS regression methods in previous 
studies with accounting based profit variables, an additional study with the inclusion in the DJSI 
index as CSR measure has been undertaken. The aim of the research was to find an answer to 
the question: What is the average treatment effect of the CSR treatment “being listed in the DJSI” 
for the firms which got the treatment? 
 
The estimated ATTs show significant positive effects of CSR behavior of a firm which is repre-
sented by an inclusion into the DJSI. This again supports the resource-based-view-of-a-firm that 
CSR has a positive effect on the firms’ profits. The conclusion of this research paper is that a posi-
tive connection between CSR and the firm’s profit could not be neglected. This indicates that firms 
investing in CSR are not penalized through significant lower profits. In fact, firms in competitive 
markets could use this management tool to gain more profits through diversification. Further, the 
implementation of CSR requires the detection of future trends and developments which makes the 
firms more stable to sudden events. Shareholders as well as stakeholders who are interested in 
long term relations with a firm should therefore prefer CSR behaving firms to address their interest. 
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APPENDIX 1 
 
Details to the employed different matching methods for the ATT 
 
We use the following common matching methods: 

• Nearest neighbor matching (NNM hereafter) with replacement: This algorithm is the most intui-
tive because it matches pairs of individuals - one from the treatment and one from the non-
treatment group - which are closest in their propensity scores. NNM allows matchings with re-
placement which increase the matching quality because of the multiple use of one neighbor. 
Caliendo and Kopeining (2005) point out that especially when the distributions of the propen-
sity scores strongly differ for the treatment and the non-treatment group, the replacement me-
thod prevents matchings of for example high-score treated with low-score non-treated if there 
are more high-score treated than low-score non-treated individuals. It uses the same individual 
to match all of its nearest neighbors. Additionally, matching with replacement overcomes the 
problem of the matching order which could lead to biased results if the matching is not done 
randomly. A drawback of the NNM is the possibility of bad matches if the nearest neighbor is 
far away especially with replacements of matched neighbors. In this case the same nearest 
neighbor would be used too often and creates biased results. Oversampling by using more 
than one nearest neighbor also decreases the variance but could be biased due to poorer 
matches in the average. The NNM of the subsequent analyses matches with an one-to-one 
and an one-to-four specification, both with replacement. 

• Caliper and radius matching: The caliper matching introduces a maximum distance between 
the propensity scores used for the matching. The nearest neighbor within this propensity dis-
tance (caliper) is then chosen for matching. Smith and Todd (2005; in Caliendo and Kopeining 
2005) find the difficulty to define a caliper a priori as possible disadvantage of this method. The 
radius matching uses all possible neighbors within the range of the caliper and defines there-
fore a radius of possible propensity matches. Although this matching method increases its 
matching quality it does not suffer from poorer matches like the oversampling of the NNM. Re-
ferring to the default option of the matching procedure implemented by Becker and Ichino 
(2002) of 0.1, two lower radius levels of 0.08 and 0.05 are also used in the subsequent analy-
ses. 

• Kernel and local linear matching: The kernel and the local linear matching methods provide 
non-parametric matchings. Different to the above mentioned matching methods, the kernel and 
the local linear matching methods use the weighted average of almost all individuals of the 
control group to compute the counterfactual outcome of a treated individual. But the advantage 
of lower variance is again accompanied by the possibility of poor matches. According to Smith 
and Todd (2005; in Caliendo and Kopeining 2005) the kernel matching can be interpreted “as a 
weighted regression of the counterfactual outcome on an intercept.”(p. 11). The weights are 
determined by the distance between the each matching pair and the intercept can be inter-
preted as the estimate of the counterfactual mean. A linear term of the propensity score of an 
treated individual is added to the intercept in the local linear matching approach which allows 
to compare treated and non-treated with asymmetric propensity score distributions or even 
with gaps. The problem of the kernel and the local linear matching approaches is caused by 
the decision of the bandwidth parameter for estimating the density function. Smoother density 
functions through higher bandwidths have the advantage of decreasing the variance of the es-
timated and the true density function but may also cancel out some of its underlying character-
istics which again leads to biased estimates. The default of 0.06 provided by Stata is used for 
the bandwidth parameter. The support of this bandwidth selection will be shown when discuss-
ing the estimation outcomes. 

 



Differences in the density of the propensity scores requires additional restrictions of the common 
support or a trimming method to improve the estimates quality. Becker and Ichino (2002) state that 
a common support restriction using minimum and/or maximum values for the propensity scores 
necessarily yields no better results than without the restrictions. They accredit this to the loss of 
some observations. Contrary to them, Caliendo and Kopeining (2005) argue that the use of com-
mon support conditions depends on the matching method. They find this more important for the 
kernel matching which uses nearly all individuals of the control group than for example for the 
NNM which only matches the treated individual to its nearest neighbor of the control group. In their 
opinion the NNM is especially with caliper restrictions robust against the common support problem. 
Smith and Todd (2005; in Caliendo and Kopeining 2005) introduce a different approach to the 
problem of asymmetric density of the propensity scores. They use a trimming procedure excluding 
every interval of the common support region which yields zero or extremely low densities. 
 
We use all of the above mentioned methods (except those of the caliper which is replaced by the 
radius matching) are implemented for robustness checks. To decide on the choice between the 
common support and the trimming a detailed examination of the data and of the density distribu-
tions of the propensity scores will be described in a later section. The method of propensity score 
matching is well established in empirical work and supported by papers of Imbens and Angrist 
(1994), Augurzky and Schmidt (2001), Becker and Ichino (2002), Petersen (2003), Caliendo and 
Kopeining (2005), and Baser (2007), amongst others. 
 
 



APPENDIX 2 
 
Table 1: Descriptive statistics of the main variables before 1999. 
 

Descriptive statistics of the main variables separated by being listed in the DJSI or in the con-
trol group of the DJGI before 1999. 

 Before 1999 

 DJSI firms DJGI firms 

 Mean Std. dev. Obs. Mean Std. dev. Obs. 

Log ROE 2.532 0.941 563 2.446 0.976 589 

Log ROIC 2.020 1.033 585 2.049 0.901 606 

Log EBIT 6.261 1.649 574 5.687 1.477 597 

Log net margin 1.708 1.053 578 1.739 1.201 598 

Log R&D 4.505 2.379 303 4.340 1.655 260 

Log sales 8.321 1.732 604 7.663 1.709 645 

Log total assets 8.904 2.077 613 8.291 1.713 650 

Log capital intensity ratio 1.554 1.742 573 1.463 1.554 604 

Log total debt 7.377 2.274 606 6.660 2.159 635 

Log cost of goods 7.614 1.865 510 7.148 1.890 525 

       

OECD membership 0.939 0.239 657 0.900 0.300 700 

       

Economic sectors:       

1 Basic resources 0.081 0.274 651 0.102 0.303 668 

2 Cyclical goods 0.089 0.285 651 0.117 0.321 668 

3 Energy 0.025 0.155 651 0.027 0.162 668 

4 Financials 0.118 0.323 651 0.219 0.414 668 

5 Health care 0.034 0.181 651 0.039 0.194 668 

6 Industrials 0.166 0.372 651 0.189 0.392 668 

7 Non cyclical goods 0.041 0.200 651 0.084 0.277 668 

8 Technology 0.049 0.216 651 0.117 0.321 668 

9 Utility 0.057 0.232 651 0.054 0.226 668 

10 Others 0.339 0.474 651 0.054 0.226 668 

       

Regions:       

North america 0.298 0.458 657 0.411 0.492 700 

South america 0.009 0.095 657 0.026 0.158 700 

Europe 0.461 0.499 657 0.269 0.444 700 

Asia 0.175 0.380 657 0.246 0.431 700 

Africa 0.012 0.110 657 0.026 0.158 700 

Australia 0.044 0.206 657 0.023 0.150 700 

       

 



Table 2: Descriptive statistics of the main variables from 1999 onwards. 
 

Descriptive statistics of the main variables separated by being listed in the DJSI or in the control 
group of the DJGI from 1999 onwards. 

 From 1999 onwards 

 DJSI firms DJGI firms 

 Mean Std. dev. Obs. Mean Std. dev. Obs. 

Log ROE 2.586 0.928 1,903 2.471 0.954 2,324 

Log ROIC 1.964 1.004 1,983 1.965 0.934 2,430 

Log EBIT 6.638 1.740 1,994 6.144 1.617 2,405 

Log net margin 1.799 1.025 1,938 1.834 1.181 2,359 

Log R&D 4.885 2.233 1,180 4.615 1.954 1,195 

Log sales 8.763 1.632 2,140 8.214 1.717 2,651 

Log total assets 9.359 1.979 2,128 8.853 1.795 2,688 

Log capital intensity ratio 1.328 1.519 2,035 1.230 1.589 2,504 

Log total debt 7.865 2.290 2,163 7.229 2.221 2,611 

Log cost of goods 8.041 1.723 1,859 7.641 1.867 2,263 

       

OECD membership 0.946 0.227 2,799 0.900 0.300 3,500 

       

Economic sectors:       

1 Basic resources 0.085 0.278 2,781 0.102 0.302 3,340 

2 Cyclical goods 0.091 0.288 2,781 0.117 0.321 3,340 

3 Energy 0.024 0.154 2,781 0.027 0.162 3,340 

4 Financials 0.119 0.324 2,781 0.219 0.413 3,340 

5 Health care 0.031 0.173 2,781 0.039 0.193 3,340 

6 Industrials 0.147 0.354 2,781 0.189 0.391 3,340 

7 Non cyclical goods 0.042 0.201 2,781 0.084 0.277 3,340 

8 Technology 0.049 0.216 2,781 0.117 0.321 3,340 

9 Utility 0.056 0.229 2,781 0.054 0.226 3,340 

10 Others 0.356 0.479 2,781 0.054 0.226 3,340 

       

Regions:       

North america 0.294 0.456 2,799 0.411 0.492 3,500 

South america 0.006 0.080 2,799 0.026 0.158 3,500 

Europe 0.471 0.499 2,799 0.269 0.443 3,500 

Asia 0.178 0.382 2,799 0.246 0.431 3,500 

Africa 0.014 0.119 2,799 0.026 0.158 3,500 

Australia 0.037 0.188 2,799 0.023 0.149 3,500 

       

 
 



Table 3: Pair wise correlations of main variables. 
 

Pair wise correlations of main variables. 

  Log ROE Log ROIC Log EBIT Log R&D Log sales 

Log total 

assets 

Log capital 

intensity 

Log total 

debt 

Log net 

margin 

Log cost of 

goods 

Log ROE  1.000          

Log ROIC  0.7818*** 1.000         

Log EBIT  0.2516*** 0.1225*** 1.000        

Log R&D  0.007 -0.002 0.6301*** 1.000       

Log sales  0.0429*** -0.0849*** 0.8357*** 0.6634*** 1.000      

Log total assets  -0.009 -0.2553*** 0.8694*** 0.6641*** 0.8467*** 1.000     

Log capital intensity  0.1764*** 0.2786*** -0.3963*** -0.2284*** -0.2185*** -0.5113*** 1.000    

Log total debt  -0.0384*** -0.3445*** 0.7364*** 0.4641*** 0.7341*** 0.8634*** -0.4685*** 1.000   

Log net margin  0.6323*** 0.5589*** 0.1414*** -0.012 -0.2926*** -0.0438*** -0.2313*** -0.105*** 1.000  

Log cost of goods  -0.003 -0.090*** 0.7475*** 0.5536*** 0.968*** 0.8474*** -0.1219*** 0.7138*** -0.3914*** 1.000 

            

Note:  *** p<0.01, ** p<0.05, * p<0.10. 

 
 



Table 4: Logit estimation before propensity score estimation for ROIC, ROE, EBIT and net margin. 
 

Logit estimation before propensity score estimation for ROIC, ROE, EBIT and net margin. 

Dependent variable Log ROIC Log ROE Log EBIT Log net margin 

Dep. var. in 1997 0.359 0.537* 2.055*** 0.447 

 (0.440) (0.312) (0.644) (0.307) 

Dep. var. in 1998 0.606 0.184 -0.878 0.145 

 (0.472) (0.267) (0.540) (0.294) 

Log R&D in 1997 -0.461 -0.355 0.470 -0.242 

 (0.990) (0.989) (1.055) (0.995) 

Log R&D in 1998 0.649 0.506 -0.291 0.390 

 (0.972) (0.956) (1.023) (0.968) 

Log sales in 1997 3.739 3.378 0.356 3.694 

 (2.571) (2.581) (2.631) (2.472) 

Log sales in 1998 -3.183 -2.028 1.030 -1.674 

 (2.576) (2.672) (2.693) (2.578) 

Log total assets in 1997 -1.463 -0.573 -1.152 -1.101 

 (2.047) (2.081) (1.908) (1.954) 

Log total assets in 1998 1.462 0.125 -0.789 -0.258 

 (2.194) (2.280) (2.209) (2.191) 

Log capital intensity in 1997 -2.615 -2.085 -2.351 -1.868 

 (1.922) (1.891) (2.057) (1.939) 

Log capital intensity in 1998 2.385 1.380 1.958 1.217 

 (2.107) (2.082) (2.191) (2.142) 

Log total debt in 1997 -0.952 -1.243* -0.837 -0.949 

 (0.689) (0.738) (0.717) (0.703) 

Log total debt in 1998 0.784 0.893 0.835 0.892 

 (0.556) (0.577) (0.591) (0.570) 

OECD membership -1.437 -3.068** -2.788** -3.226** 

 (1.410) (1.493) (1.327) (1.500) 

Economic sectors:     

1 Basic resources -2.184*** -2.562*** -2.795*** -2.569*** 

 (0.640) (0.682) (0.727) (0.678) 

2 Cyclical goods -1.767 -2.212* -2.472* -1.903 

 (1.140) (1.304) (1.269) (1.200) 

3 Energy -2.468* -3.420*** -3.018** -3.459*** 

 (1.312) (1.319) (1.351) (1.324) 

5 Health care -2.241*** -2.360*** -2.607*** -2.356*** 

 (0.777) (0.795) (0.819) (0.786) 

6 Industrial -1.930*** -1.801*** -1.995*** -1.645*** 

 (0.614) (0.586) (0.646) (0.584) 

7 Non cyclical goods -3.713*** -4.023*** -4.319*** -3.971*** 

 (0.724) (0.782) (0.828) (0.764) 

8 Technology -3.782*** -4.086*** -4.393*** -3.910*** 

 (0.823) (0.866) (0.887) (0.825) 

Regions:     

Europe 1.442** 1.758*** 1.687*** 1.683*** 

 (0.576) (0.626) (0.619) (0.598) 

Asia 0.331 -0.437 -0.273 -0.694 

 (0.743) (0.698) (0.705) (0.697) 

Australia 2.388** 2.791** 2.872** 2.518** 

 (1.068) (1.148) (1.148) (1.149) 

Africa 0.562 -0.007 -0.100 -0.272 

 (1.695) (1.846) (1.740) (1.806) 

     

Pseudo R^{2} 0.266 0.284 0.324 0.274 

Obs. 188 187 192 189 

Note:  *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors in parenthesis. 

Control variables are economic sectors, region and OECD membership of the firm's country. 



 

 

Figure 4: Density of propensity scores of DJSI and DJGI firms after logit with ROE. 

 

Figure 5: Propensity scores distribution of DJSI and DJGI firms after logit with ROE. 



 

Figure 6: Density of propensity scores of DJSI and DJGI firms after logit with EBIT. 

 

Figure 7: Propensity scores distribution of DJSI and DJGI firms after logit with EBIT. 



 

 

Figure 8: Density of propensity scores of DJSI and DJGI firms after logit with net margin. 

 

Figure 9: Propensity scores distribution of DJSI and DJGI firms after logit with net margin.



Table 5: Distribution of untreated and treated after logit estimation with log ROIC for nearest neighbor matching with 0.1 radius and 
no common support or trimming restrictions. 
 

Distribution after probit with log ROIC for nearest neighbor matching with 0.1 radius. 

Variable Sample Treated Controls Difference S.E. T-stat  Treatment On support Total   

Log ROIC in 1999 Unmatched 2.275 2.032 0.244 0.161 1.510  Untreated 63 63   

 ATT 2.275 2.130 0.145 0.257 0.560  Treated 68 68   

Log ROIC in 2000 Unmatched 2.345 2.247 0.098 0.144 0.680  Total 131 131   

 ATT 2.345 2.312 0.032 0.234 0.140       

Log ROIC in 2006 Unmatched 2.504 2.222 0.282 0.136 2.080  

 ATT 2.504 2.579 -0.075 0.198 -0.380  

Note: Standard errors for ATT do not take into account that the propensity score is 
estimated.  

Note: No common support restrictions 
or trimming is defined. The individuals 
on support are used for matching. 

 

 

 

 

Table 6: Distribution of untreated and treated after logit estimation with log ROIC for nearest neighbor matching with 0.1 radius and 
6% trimming restrictions. 
 

Distribution after probit with log ROIC for nearest neighbor matching with 0.1 radius and 6% trimming. 

Variable Sample Treated Controls Difference S.E. T-stat  Treatment Off support On Support Total 

Log ROIC in 1999 Unmatched 2.275 2.032 0.244 0.161 1.510  Untreated 0 63 63 

 ATT 2.248 2.084 0.164 0.260 0.630  Treated 4 64 68 

Log ROIC in 2000 Unmatched 2.345 2.247 0.098 0.144 0.680  Total 4 127 131 

 ATT 2.371 2.309 0.062 0.237 0.260      

Log ROIC in 2006 Unmatched 2.504 2.222 0.282 0.136 2.080  
Note: The individuals on support are used for 
the matching. 

 ATT 2.512 2.620 -0.108 0.201 -0.540      

Note: Standard errors for ATT do not take into account that the propensity score is  
estimated. 

 

 



Table 7: Average treatment effect on the treated (ATT) with propensity score matching. 
 

Average treatment effect on the treated (ATT) with propensity score matching. 

      

Dependent variable  Log ROE Log ROIC Log EBIT Log net margin 

          

  ATT Std. Err. ATT Std. Err. ATT Std. Err. ATT Std. Err. 

Radius matching          

Caliper = 0.1  0.330** (0.167) 0.282** (0.132) 0.471** (0.226) 0.237* (0.134) 

Caliper = 0.08  0.120 (0.271) -0.022 (0.268) 0.579 (0.419) 0.373 (0.309) 

Caliper = 0.05  0.157 (0.324) 0.016 (0.272) 0.508 (0.572) 0.496 (0.364) 

Caliper = 0.1 and 6\% trimmed  0.327* (0.191) 0.291** (0.148) 0.446* (0.252) 0.231 (0.167) 

Caliper = 0.08 and 6\% trimmed  0.093 (0.449) -0.036 (0.232) 0.521 (0.444) 0.301 (0.313) 

Caliper = 0.05 and 6\% trimmed  0.130 (0.336) -0.011 (0.265) 0.508 (0.387) 0.430 (0.306) 

Caliper = 0.1 and common support  0.331** (0.154) 0.291* (0.166) 0.437* (0.252) 0.227 (0.195) 

Caliper = 0.08 and common support  0.067 (0.364) -0.036 (0.207) 0.524 (0.356) 0.209 (0.250) 

Caliper = 0.05 and common support  0.100 (0.294) -0.011 (0.223) 0.495 (0.396) 0.341 (0.266) 

          

NN machting          

1to1  -0.014 (0.391) 0.282** (0.136) 0.932 (0.628) 0.115 (0.356) 

1to1 and 6\% trimmed  -0.014 (0.391) 0.282** (0.136) 0.932 (0.628) 0.115 (0.356) 

1to1 and common support  -0.102 (0.276) -0.099 (0.324) 0.866* (0.478) -0.093 (0.319) 

1to4  -0.075 (0.288) -0.057 (0.276) 0.676* (0.349) 0.080 (0.302) 

1to4 and 6\% trimmed  -0.075 (0.288) -0.057 (0.276) 0.676* (0.349) 0.080 (0.302) 

1to4 and common support  -0.065 (0.302) -0.054 (0.252) 0.595 (0.391) 0.039 (0.260) 

          

Kernel method          

without restrictions  0.060 (0.369) 0.282** (0.136) 0.715 (0.535) 0.249 (0.379) 

6\% trimmed  0.028 (0.374) -0.031 (0.232) 0.651 (0.564) 0.183 (0.318) 

common support  -0.012 (0.390) -0.030 (0.271) 0.660 (0.504) 0.075 (0.308) 

          

Local linear regrssion method          

without restrictions  0.067 (0.350) -0.075 (0.302) 0.932* (0.557) 0.115 (0.445) 

6\% trimmed  0.036 (0.442) -0.108 (0.301) 0.880 (0.568) 0.035 (0.396) 

common support  -0.004 (0.327) -0.099 (0.311) 0.866* (0.505) -0.093 (0.334) 

          

Note:  *** p<0.01, ** p<0.05, * p<0.10. Standard errors in parenthesis are bootstrapped. The ATT is estimated on the average profit means from 1999,  

2000 and 2006. 

 
 



 


