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Abstract. The government in emerging economies often moves firstly in issuing regulations to push 
the firms follow some social commitments. Natural resource-based firms in Indonesia are the first 
movers to be required for mandatory CSR disclosure. This study explores how the efficiency of those 
firms was affected under such the regulations. The sample includes Indonesian firms listed on the 
Indonesia stock exchange in 2009–2019, and the data is analysed by data envelopment analysis and 
difference-in-differences method with 506 treatment and 2,536 control firm-year observations. The 
results express the positive impact of mandatory CSR disclosure on firm efficiency. This study also 
suggests the policy makers to provide clear standards in regulations, and consider expanding the 
applicable objects. Managers should utilize this regulation as an effective tool to develop and manage 
the companies’ annual plan, and improve firm performance. 

Keywords: mandatory CSR disclosure, firm efficiency, natural resource-based firms, emerging 
economy, data envelopment analysis, difference-in-differences. 
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Introduction 

A business with good social practices could have better performance thanks to less-spending 
in managing the relationship with its stakeholders (Jones, 1995), increasing competitive-
ness, and enhancing efficiency (Eccles et al., 2014). Corporate social responsibility (CSR) is 
a strategic action that can constitute an effective legal shield as a license-to-operate for busi-
nesses (Liu & Tian, 2021). CSR refers to how corporations attribute their resources to take 
responsibility for improving society and the environment in the long-term, which extends 
beyond mere economic and legal strategies (McWilliams & Siegel, 2001). Firms consider 
CSR as a crucial tool to integrate stakeholders’ interest into management control systems, 
especially, government regulations, in relation to shape corporate citizenship (Freeman, 2010; 
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Rinawiyanti et al., 2020). It also creates added value through efficiency resource allocation 
among various stakeholders (Ioannou & Serafeim, 2017; Weber, 2008) with a relative cost 
advantage (Jones, 1995) regarding to reduce cost of operations (Garg & Gupta, 2020), reduc-
ing political and compliance costs (Wang & Li, 2016). 

CSR has received markedly increased attention due to the continuous problems of envi-
ronmental destruction, resource scarcity and social issues, which are also consequences of 
business activities. World sustainable economic development requires firms to disclose their 
activities (Usunier et al., 2011). The number of companies that develop processes to govern, 
drive, and communicate sustainability efforts has increased dramatically their global expo-
sure (Ioannou & Serafeim, 2017). This trend is the result of voluntary actions by companies, 
and on the other hand, may be the consequence of governments’ regulations. There has been 
an increase in reporting regulations to encourage companies to improve their environmental, 
social, and governance performance. For example, the Danish Financial Statements Act man-
dates large companies to report their social response with an annual management review; 
the Johannesburg Stock Exchange in South Africa, the Shanghai Stock Exchange, and the 
Shenzhen Stock Exchange in China, The Bursa Malaysia Stock Exchange implemented the 
Compulsory CSR Reporting Framework, which requests  publicly listed companies to report 
CSR activities (Ioannou & Serafeim, 2017). Indonesia is no exception to this trend with the 
enactment of its government regulation No. 47/2012 on Corporate Social and Environmen-
tal Responsibility to expand the implementation of the compulsory CSR activities of listed 
firms in relation to natural resource. Under this regulation, the mandatory CSR disclosure 
requirement has been extended, and companies have to include CSR funding in their annual 
operating plan, approved by the board of directors, and disclose such CSR funding in the 
companies’ annual reports to the shareholders. 

For natural resource-based firms, the efficiency is an important key for their performance. 
It can be defined as productivity per unit cost in case of maximizing outputs or minimiz-
ing inputs (Farrell, 1957; Stuebs & Sun, 2009b). The CSR investments of resource-intensive 
firms could gain benefits beyond economic value (Su et  al., 2020). Vilanova et  al. (2009) 
confirmed that firm efficiency as one of five pillars of corporate competitiveness in relation 
to CSR practices. The application of mandatory disclosure of CSR information makes firms 
accountable for the interest of stakeholders, deals with agency conflict between stakeholders 
(European Commission, 2011; Friedman, 2007). Following requisite regulations on respon-
sibility reporting could enhance firms’ transparency, increasing their discipline, motivating 
them to perform better in socio-environmental aspects of their operations and gaining social 
legitimacy from the surrounding community, which, in turn, can affect firm efficiency (Liu 
& Tian, 2021; Vilanova et al., 2009).

Mandatory disclosure of non-financial information is seen under pressure of political and 
social expectations to fulfil legal obligations, thus, some stakeholders do not acknowledge 
their benefit in mandatory CSR disclosure regime (Garg & Gupta, 2020; Wang & Li, 2016). 
Moreover, many researches have paid attention to understanding the influence of CSR on 
corporate performance but only in a voluntary context (O’Sullivan & Sheffrin, 2003; Rahim, 
2021; Shaikh, 2022; Stuebs & Sun, 2009b). In the trend of transitioning to mandatory disclo-
sure of CSR, research exploring its impact on firm efficiency is still limited.
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Indonesia as a fast developing economy has many “corporations operating in natural 
resource-related businesses, such as mining, plantations and forestry” (Eriandani & Winarno, 
2021). Under the world’s expectations, it is not surprised that Indonesia is known as the 
leading country in Southeast Asian  to apply a compulsory CSR regulatory approach focus-
ing firstly on natural resource-related firms (Zainal, 2020). Consequently, doing business 
with more responsibility is a legitimate tool for the business strategy of almost Indonesian 
businesses (Eriandani & Winarno, 2021). Honest CSR claims are seen as substantive CSR ac-
tions and, as such, affecting positively their stakeholder perception and business performance 
(Schons & Steinmeier, 2016). Rinawiyanti et al. (2020) indicated that, in manufacturing field, 
if CSR implementation is integrated in strategy, it can improve firm competitiveness through 
employee and operating performance. 

Stemming from the lack of empirical studies on the impact of mandatory CSR disclosure 
on firm efficiency, especially in the context of natural resource-based firms, this study aims 
to explore how mandatory CSR disclosure affect the efficiency of natural resource-based 
firms in Indonesia with two research questions (1) if there is an impact of mandatory CSR 
disclosure on the firm efficiency, and (2) how change in the efficiency before and after the ap-
plication of mandatory CSR? Data envelopment analysis (DEA) approach is a non-parametric 
method to calculate the technical efficiency of each listed firm in the Indonesian sample. 
By using difference-in-differences (DID) design, the results indicated that mandatory CSR 
regime can lead to a positive change in technical efficiency of complying firms in comparing 
with their counterparts. The study provides support for the monitoring role of mandatory 
CSR disclosure in an emerging economy that can be generalized to other developing/emerg-
ing ones that are considering the adoption of mandatory CSR regulations.

The rest of the paper is structured as follows. Section “Literature review” briefly reviews 
theoretical background, institutional background, and discuss insights from literature on 
mandatory CSR disclosure and firm efficiency. Section “Methodology” presents the data, 
sample selection, and the research methods used in this study. Section “Results” presents 
the empirical results on the impact of mandatory CSR disclosure on firm efficiency. Section 
“Discussion and Implications” provide key findings as well as implications for managers and 
policy-makers. Section “Conclusions” summarizes the research findings, presents limitations, 
as well as offers possible avenues for future research.

1. Literature review

1.1. Theoretical background

CSR is becoming a global phenomenon, and enhancing CSR awareness is an important strategy 
to shape in the mind of stakeholders a positive corporate perception (Usunier et al., 2011). CSR 
does not solely constitute charity, but also contributes to the added value of the business, such 
as a positive image of the company to society, increasing employee and customer satisfaction, 
as well as other factors that need to be included when measuring business performance (Weber, 
2008). However, it also represents the current costs that may not be accompanied by any com-
mensurate reimbursement in the present (Brammer & Millington, 2008). 
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Maximizing value for the business requires value maximization for stakeholders (Free-
man, 2010). Phillips et al. (2003) acknowledges that stakeholder theory refers to the actors 
involved in the decision-making process as well as the subjects affected by those decisions, 
and procedures and regulation legislation are viewed as an input to CSR. Stakeholder theory 
argues the need to fulfil public requirements toward subjects who affect or will be affected 
by corporate actions (Freeman, 2010). Although meeting stakeholder’ needs is included in 
the business strategy, determining how to achieve the best balance among the interests of 
stakeholders can be markedly challenged due to the finite business resources. Carson (1993) 
stated that corporate executives have active duties to promote the interests of all stakeholders, 
but duties to some stakeholders are more important than that to others. Compliance with 
laws and government requirements in CSR implementation is obligatory and prioritized by 
businesses.

The enterprises must enter into a social commitment, in which their manager must com-
ply with certain social requirements in order to achieve its goals, other rewards, and ultimate 
existence. The terms of this commitment can be clearly seen as law, but some provisions are 
not strictly defined, depending on the expectations of the social community towards the busi-
ness (Guthrie & Parker, 1989). Legitimacy theory, in explaining CSR behavior of enterprises, 
possesses two basic aspects. First, businesses form their citizenship through legalization tools, 
and secondly, create benefits through the process of carrying out legal activities (Mohamed 
et al., 2014; Rodriguez-Fernandez, 2016). However, legitimacy theory is only seen as an in-
centive to reveal CSR from a management perspective, but not a real effort for society at 
large, and “...may or may not promote transparency and accountability towards non-capital 
provider stakeholder groups” (Owen, 2008). Therefore, in emerging economies or developing 
countries, the government often has a first movement in issuing regulations or law policy to 
firstly push the business to follow some social commitment. Indonesia is an example of this 
action as explained below.

1.2. Institutional background

Indonesia is a developing economy and the only country in Southeast Asia to become a 
member of the group of 20 largest countries in the world (G-20) (Rinawiyanti et al., 2020). 
Many of their corporations operate in natural resource-related businesses such as mining, 
plantations and forestry (Eriandani & Winarno, 2021). Practicing CSR in Indonesia is ex-
pected to create many positive impacts on community.

Indonesia is a leading country in Southeast Asia  to apply a compulsory CSR regulatory ap-
proach (Zainal, 2020). The CSR tendency in Indonesia was stirred up by the collapse of the New 
Order regime in the early 1990s. Then, Indonesian Business Link and Business Watch Indonesia 
was established in 2001 and 2002 respectively, to orient companies to CSR practice through the 
principles of responsible business to stakeholders and pursue media engagement on CSR issues. 
This assisted in bringing CSR awareness into community programs and activated the draft 
mandatory regulation in 2007 (Rosser & Edwin, 2010). With the implementation of Indonesia 
Company Act No. 40, Indonesia made CSR implementation compulsory for listed companies 
engaged in natural resource businesses or activities related to natural resource businesses.
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As of 2012, after five years of implementation of the Company Act No. 40/2007, the 
establishment of compulsory CSR regulation in Indonesia has faced substantial objec-
tion, mainly from the private sector. Debates about whether CSR shall be mandatory or 
voluntary in nature continued, and resulted in blurred CSR program implementation (An-
drini, 2016). Furthermore, as a consequence of competitive interests among economic 
growth and stakeholder protection, the nation often provides special treatments, such as 
tax deductions or less stringent environmental norms to attract foreign investment while 
Indonesian companies lack requisite knowledge and skills to implement CSR (Waagstein, 
2011). In that context, further provisions concerning corporate social and environmental 
responsibility are regulated in Government Regulation No. 47 issued in 2012 to extend the 
effect of Article 74 of Company Act No. 40 of 2007 on listed firms (Law of the Republic of 
Indonesia, 2007, 2012). This constitutes an expansion of the CSR disclosure requirement. 
Article 3 in the regulation states that “Social and environmental responsibility … shall be 
mandatory for companies that carry on business in a natural resource-based or a natural 
resource-related field, as provided by law.” Regarding Article 5, companies must have direct 
planning, allocate the operational budget for CSR, disclose it in their annual report, and 
be accountable for it at the general meeting of shareholders. The requiring CSR disclosure 
aims to sustainable growth and reaches stated sustainable development goals by 2030. Ac-
cordingly, this study focuses on elucidating the impact of Government Regulation No. 47 of 
2012 on firm technical efficiency of publicly-traded firms in the Indonesia Stock Exchange 
for 11 years from 2009 to 2019.

1.3. Mandatory CSR disclosure and Firm efficiency

The firm efficiency is one of five pillars in shaping firm competitiveness along with financial 
performance, quality, image and innovation (Vilanova et al., 2009). Economically, efficiency 
is achieved when a firm relies on a given amount of inputs to maximize output (input-
orientation), or minimize inputs to produce a given amount of a certain output (output-
orientation) (Farrell, 1957; Ngo, 2010). In other words, efficiency can also be assessed as 
productivity per unit cost (Stuebs & Sun, 2009b). As a result, a company can achieve higher 
firm efficiency if it whether maximizes its outputs (i.e. revenues, productivity) or minimizes 
its inputs (i.e. costs, expenses).

CSR initiatives represent the current costs incurred by the company that may not be ac-
companied by any commensurate reimbursement (Brammer & Millington, 2008). Through 
corporate governance, social investments, managers on the board want to maximize their own 
self-interest to achieve their own goals, and may not align with shareholder values (Friedman, 
2007; Jensen, 2010; Lin et al., 2016). The application of mandatory disclosure of CSR infor-
mation makes firms accountable for the interest of stakeholders, deals with agency conflict 
between stakeholders, and create firms’ advantages (European Commission, 2011). Compliance 
with CSR regulation is not only a legitimate tool to promote social programs, build public trust 
based on information transparency and reporting (Freeman, 2010), but also to increase firm 
efficiency as a consequence of cost leadership or an outstanding of CSR differentiation, at the 
expense of shareholders (Friedman, 2007). 
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Ioannou and Serafeim (2017) explored the implications of environmental, social, and 
corporate governance disclosure requirements in four countries (i.e., China, Denmark, 
Malaysia, and South Africa), and showed that an increase in sustainability claims is as-
sociated with the availability of information, less in information asymmetry, therefore, 
possibly encouraging companies to adopt efficiency techniques in production and man-
agement.  This is consistent with study of Liu and Tian (2021) which explored manda-
tory CSR disclosure of listed companies in China, and indicated that mandatory CSR 
disclosure provides controlling shareholders with a better legal obligations shield in 
business activities, assisting to improve the investment efficiency of enterprises such 
as reducing investment time, especially in cases of over-investment. Compliance with 
CSR regulations to meet stakeholders’ interests motivates stakeholders’ willingness to 
support corporate actions and improve firm efficiency through allocating resources ef-
fectively among various stakeholders (Ioannou & Serafeim, 2017; Weber, 2008). As a 
result of “doing well by doing good”, businesses reduce transaction costs in creating and 
maintaining stakeholders’ relationships, which in turn facilitate them to access crucial 
resources, enhance productive efficiency, reduce cost of capital and risk management 
(Bhattacharyya & Rahman, 2019). 

CSR mandatory legislation not only positively affects firm efficiency in relation to 
reduce operational costs, better relative price of products over competitors, improve 
competitive advantage with loyalty customer base (Garg & Gupta, 2020), but also shape 
legitimacy with authority and community which, in turn, give compliance and political 
cost advantages (Wang & Li, 2016). Indeed, positive CSR can create an effective competi-
tive advantage for companies in managing stakeholders’ relationships as insurance-like 
effects (Eccles et al., 2014; McWilliams & Siegel, 2001; Shiu & Yang, 2017), gain social le-
gitimacy (Liu & Tian, 2021), secure a cost advantage (Jones, 1995; Wang & Li, 2016), and 
has been shown to be related to firm efficiency (Stuebs & Sun, 2009a). Extensive research 
by Stuebs and Sun (2009b) has revealed the positive impact of CSR on firm efficiency. 
In addition, Rahim (2021) proved that the listed firm efficiency evaluated by using DEA 
method was found a positive change due to environmental disclosures. Especially, the 
CSR investments of resource-intensive firms could gain benefits beyond economic value 
(Su et al., 2020). Indonesia has many firms operating in natural resource field, therefore, 
compliance with CSR regulations not only avoid any legal penalties, gain recognition 
from both internal and external stakeholders, but also achieve greater efficiency and ef-
fectiveness for their outcome (Rinawiyanti et al., 2020). Based on aforementioned, this 
study tries to extend prior literature by empirically examining and verifying the posi-
tive relationship between mandatory CSR disclosure and firm technical efficiency. Two 
hypotheses are proposed in this study:

H1: Mandatory CSR disclosure will impact the natural resource based firm efficiency in 
Indonesia.

H2: The natural resource-based firms’ efficiency is positively changed with mandatory CSR 
disclosure implementation.



1340 T.-K. Kieu et al. The impact of mandatory CSR disclosure on firm efficiency in an emerging country

2. Methodology 

2.1. data and sample selection

In this study, the firm efficiency is measured by using DEA – a mathematical program-
ming non-parametric model which provides a measurement of performance efficiency 
(Charnes et  al., 1978). The sample includes Indonesian companies listed on the Indo-
nesia Stock Exchange for the period 2009–2019. The authors start our sample in 2009 
to separate the impact of the global financial crisis event in 2008. To test the impact of 
mandatory CSR disclosure, the data analysis was divided into two phases, including the 
period before policy implementation (2009–2012) and the post-implementation period 
(2013–2019). Year of 2013 was determined as the beginning of the influence of the Gov-
ernment Regulation to examine the effectiveness of the regulation on firm efficiency in 
Indonesia. 

All firms in the sample are subject to Indonesian Government Regulation No. 47 of 
2012. After exclusion, a sample of 277 firms for each year corresponding to 3,047 firm-
year observations was kept. To allow comparisons between treatment and control groups, 
we identify firms that are treatment ones in the sample by applying the firm inclusion 
criteria stated by Government Regulation No. 47 of 2012 based on 4-digit SIC code of 
businesses in some specific industries: mining; agriculture, forestry, fishing; manufactur-
ing related to natural resource-based; the remaining businesses of those industries are 
considered as the control group. Then, 506 treatment firm-year observations and 2,541 
control firm-year observations were obtained to select for analysis.

After manually-defining the treatment and control groups, to test the hypothesis, the 
authors construct a matching sample using nearest neighbour propensity score matching 
(PSM) with a command without replacement. The matched sample was used to make a 
comparison between the treatment and control groups. The final sample includes 3,042 
firm-year observations, with 506 observations of treatment group and 2,536 matching 
control observations as shown in Table 1.

Table 1. Sample description by industry – PSM sample (source: author’s calculation)

Industry Firm-years Percentage (%)

Agriculture, Forestry, Fishing 88 2.89
Construction 297 9.76
Finance, Insurance, Real Estate 108 3.55
Manufacturing 1,319 43.36
Mining 275 9.04
Retail Trade 187 6.15
Services 176 5.79
Transportation and Public Utilities 361 11.87
Wholesale Trade 231 7.59
Total 3,042 100
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2.2. Data analysis

2.2.1. Firm efficiency evaluation

In order to measure firm efficiency, this study applies DEA method which is a superior 
and more comprehensive performance measure than other traditional financial performance 
metrics (Baviera-Puig et al., 2020; Cooper et al., 2007). DEA collates each decision-making 
unit (DMU) to the “best” DMU that has efficiency equal to 1 and reach to the enveloped 
frontier. Therefore, each DMU will have its own efficiency score and is determined as follow:

 = ≤ ≤ ≤
∑
∑
  1,  1  ,i iji

j
m mjm

S Y
TE j n

T X
 (1)

where: TEj: technical efficiency of firm j; Si: weight of i-th output of y, hence, 0 ≤ Si ≤ 1; Yij: 
i-th output of j-th DMU; Tm: weight of m-th input of x, 0 ≤ Vk ≤ 1; Xmj: m-th output of j-th 
DMU.

For a set of 277 DMUs with one output and two inputs, the authors analyse the same 
publicly-traded companies in Indonesia through time trend, and thus each firm efficiency 
is calculated using the constant returns to scale (CRS-DEA) (Charnes et al., 1978). Under 
an input orientation with a CRS-DEA, the inputs have a weighted sum of 1, and the j0-th 
DMU can maximize its efficiency through maximizing its output by solving the following 
mathematical problem:

 , 0i y jMax TE   or  , 0i y jMax SY

subject to:

 
=∑ 0  1 ,m mj

m
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≤ ≤ ≤1, 1 .jTE j n  (2)

In solving (2), DEAP 2.1 software was used to calculate the efficiency score in this study 
(Coelli, 1996). Escobar-Pérez et al. (2012) and Stuebs and Sun (2009b) suggested that indi-
cators of cost and expenses of the operations should be considered as input variables in the 
DEA model to measure firm efficiency for an output variable related to firm performance, 
such as operating revenue, cash in balance, etc. As a consequence, to evaluate firm technical 
efficiency, this study includes two conventional input variables (cost of goods sold; selling, 
general, and administrative expenses) and one conventional output variable (revenue) in the 
DEA model.

2.2.2. Difference-in-differences tests and propensity score matching

The difference-in-differences method tracks mean change over time with comparisons be-
tween treatment and control subjects. Treatment subjects that are natural resource-based 
firms listed on the Indonesia Stock Exchange are required to direct planning, allocate the op-
erational budget for CSR, and disclose relevant information in their annual reports; whereas, 
the controlling companies are excluded from the Government Regulation of Indonesia, and 
do not voluntarily disclose their plans and budgets for CSR in their reports. Furthermore, 
to ensure that the assignment to treatment is “random”, the authors utilize PSM to define 
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the study sample to ensure that the control groups are as comparable as possible in terms 
of certain observable characteristics. First, the conditional probability of being identified as 
a treatment firm is estimated through Probit regression based on pre-treatment observed 
variables. Specifically, the authors match the regulations on firm size (natural logarithm of 
total assets), revenue (natural logarithm of net sales), and listing age (abbreviated as LAge).

The authors then match treatment firms to control firms using the nearest neighbour 
matching technique without replacement based on setting common support (Chen et al., 
2018; Ioannou & Serafeim, 2017). We choose the nearest neighbour companies for each 
company based on the following model:

 =α +α +α +α +ε 0 1 2 3    .i i i iTreatment Revenue Size LAge  (3)

The Treatment takes on a value of 1 if company i is covered by the regulation; otherwise, 
the company gets a value of 0. After matching determination, an equilibrium test was run to 
examine whether control variables gain the higher balance in distribution regarding to ap-
ply PSM based on standardized mean difference (SMD). A balance was reached between the 
two groups in terms of the controlled characteristics in the Probit regression. The following 
Table 2 shows the PSM results.

Table 2. Equilibrium diagnosis for PSM sample (source: author’s calculation)

Variables
Mean

% bias % IbiasI 
decrease

t-test
(p-value)Treatment Control

Revenue
Unmatched 21.40897 21.05532 17.835 0.0003
Matched 21.40897 21.05938 17.676 0.89 0.0002

Size
Unmatched 21.8416 21.52673 17.471 0.0005
Matched 21.8416 21.53407 17.128 1.96 0.0003

LAge
Unmatched 14.6087 15.30736 –8.479 0.0809
Matched 14.6087 15.30363 –8.431 0.57 0.0847

Note: % bias is the SMD. % IbiasI reduced reflects a decrease of SMD after matching.

After performing PSM matching, to identify the impact of the disclosure regulation of 
CSR reporting, the authors estimate the following model with the DID approach. The regres-
sion model is presented as follows:

 ( ) ( ) ( ) ( )=β +β +β +β × +β +ε 0 1 2 3     ,it jTE Post Treatment Treatment Post Controls   (4)

where: TEit: technical efficiency of firm i in year t; Post: taking value of 1 if observation be-
longs to the post-period (i.e., 2013–2019), and 0 otherwise; Treatment: taking value of 1 if the 
listed firm is required to disclosure CSR by regulation and 0 otherwise; Controls: including 
some firm-level characteristics (firm size, ROA, listing age, industry dummy, year dummy).

The DID approach evaluates the difference in technical efficiency of firms in the sample 
based on two comparison combinations, which are a comparison before and after applying 
regulations of each group; compared between two groups.
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3. Results

3.1. Descriptive statistics and correlation matrix

Table 3 reports the descriptive statistics for variables in the baseline regression (4), monitor-
ing the difference in technical efficiency before and after regulation for listed companies in 
Indonesia. Technical efficiency (TE) has a sample mean of 0.374, i.e., the sample companies 
achieved a technical efficiency score of approximately 37.4% during the sampling period. 
The variables Treatment and Post have sample means of 0.166 and 0.635, respectively. The 
natural logarithm of total assets has a minimum value of 11,917 and a maximum value of 
26,573, with an average value of 21,585; return on assets averaged 5.9% with a range from 
–169% to 134%. The firms have an average listing age of approximately 15 years, and 29 years 
as the oldest one.

Table 4 presents the pair-correlations between variables in the model. All six variables, 
i.e., Treatment, Post, the interaction variable Treatment*Post, firm size, ROA, and LAge, are 
significantly correlated with TE. In addition, the correlation between the variable Post and 
LAge is inversely related to TE. High correlations are also found between the independent 
and control variables. Treatment and post variables are significantly and positively correlated 
with listing age and firm size. Moreover, profitability expressed through ROA is inversely 
related to treatment and post variables. Therefore, to eliminate multicollinearity between 
the variables in the model, two separate regression models were carried out (see Table 5).

Table 3. Descriptive statistics – PSM sample (source: author’s calculation)

Variables Mean Min Max Standard Deviation

TE 0.374 0.007 1 0.18
Treatment 0.166 0 1 0.372
Post 0.635 0 1 0.481
Treatment × Post 0.105 0 1 0.307
Size 21.585 11.917 26.573 1.742
ROA 0.059 –1.69 1.341 0.126
LAge 15.188 0 29 8.277

Table 4. Correlation matrix – PSM sample (source: author’s calculation)

Variables (1) (2) (3) (4) (5) (6) (7)

TE 1.000
Treatment 0.188*** 1.000
Post –0.082*** 0.0006 1.000
Treatment × Post 0.135*** 0.77*** 0.26*** 1.000
Size 0.225*** 0.065*** 0.181*** 0.095*** 1.000
ROA 0.126*** –0.019 –0.133*** –0.073*** 0.121*** 1.000
LAge –0.042*** –0.031* 0.319*** 0.059*** 0.124*** 0.019 1.000

Note: p-value <0.10 (*), p-value <0.05 (**), p-value <0.01 (***).
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3.2. Empirical results

The regression technique to test the impact of mandatory CSR disclosure on firm efficiency 
will be performed by Tobit regression analysis. Since the TE score is limited from 0 to 1, 
the uncensored regression models can be biased while the Tobit regression is justified (Ngo, 
2012a, 2012b; Samad, 2019). In Table 5, the Treatment coefficient was statistically significant 
at the 1% level which indicates that the treatment enterprises had a higher TE than the con-
trol condition in the pre-implementation period. Similarly, the coefficient of post at the 5% 
significance level shows that the control firms in the sample experience a change in techni-
cal efficiency after the mandatory disclosure of CSR. In terms of economic level, comparing 
with the control firms, the mandatory CSR disclosure results in an improvement in TE of 
the enterprises from 2.7% to 9.4%, which means mandatory CSR disclosure would affects 
and causes a positive change in firm efficiency. In addition, larger firm size and better profit-
ability (ROA) can improve firm efficiency. Furthermore, the larger the listing age on the stock 
exchange is, the more the companies tend to reduce their operating efficiency, with a very 
small decrease of 0.18% in column 1 and 0.17% in column 2. This trend is a consequence of 
investors’ expectations of uncertainty that newly-listed shares can bring higher performance 
for them (Hossain & Saif, 2019; Pástor & Pietro, 2003).

Table 5. The impact of mandatory CSR disclosure on firm technical efficiency (source: author’s calcula-
tion)

Variables
Dependent variable: Technical efficiency

(1) (2)

Treatment 0.099*** (0.014) –
Post –0.029** (0.016) –
Treatment × Post 0.027* (0.016) 0.096*** (0.013)
Size 0.024*** (0.018) 0.023*** (0.002)
ROA 0.133*** (0.027) 0.130*** (0.027)
LAge –0.0018** (0.0004) –0. 0017*** (0.0004)
Industry dummy Yes Yes
Year dummy Yes Yes
Pseudo-R2 –0.5402 –0.5131
p-value 0.0000 0.0000
N 3,042 3,042

Note: p-value <0.10 (*), p-value <0.05 (**), p-value <0.01 (***). Robust standard errors are in parentheses.

To assess the robustness of the results, an alternative sample was used for retest in which 
the criterion for selection the control firms was based on the treatment one firm size range. 
The results reported in column (1) of Table 6 show that the coefficient on Treatment*Post 
continues to be significantly positive. Finally, the main DID assumption is that without public 
policy, the trends of two observed comparison groups are similar over time; this assumption 
is realized as the parallel trend assumption (PTA). We perform a test to validate the PTA 
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for the pre-period from 2009 to 2011 as the pre-enactment year. Three additional variables 
were created, i.e., Year2009, Year2010, and Year2011. Next, we create interaction term be-
tween these variables and the treatment one, the insignificant results on Treatment*Year2009, 
Treatment*Year2010, and Treatment*Year2011 are showed in column (2) of Table 6. In the 
second test, we use the pseudo-event technique to test the PTA. Specifically, we designate 
2010 as a pseudo enactment year to identify an analytical post period if the year falls into 
2011 and 2012. Column (3) of Table 6 reports no change in firm technical efficiency subse-
quent to the pseudo enactment year. These results support the robustness and confirm the 
conformation of the PTA as well as prove hypotheses.

Table 6. Additional analysis for robustness checks (source: author’s calculation)

Variables

Dependent variable: Technical efficiency

Matching treatment 
and control to the 

same firm size range
(1)

Timing approach
(2)

Pseudo enactment year 
being 2010, pre-period 

[2009, 2010], post-period 
[2011, 2012]

(3)

Treatment 0.101*** (0.014) 0.097*** (0.027) 0.095*** (0.019)
Post –0.03** (0.016) – –0.02 (0.015)
Year2009 – 0.012 (0.015) –
Year2010 – –0.147*** (0.012) –
Year2011 – 0.018 (0.014) –
Treatment × Post 0.026* (0.016) – 0.014 (0.023)
Treatment × Year2009 – 0.035 (0.028) –
Treatment × Year2010 – –0.038 (0.028) –
Treatment × Year2011 – 0.025 (0.034) –
Size 0.025*** (0.018) 0.028*** (0.003) 0.028*** (0.003)
ROA 0.134*** (0.027) 0.14*** (0.044) 0.139*** (0.044)
LAge –0.0018*** (0.0004) –0.0027** (0.0007) –0. 0027*** (0.0007)
Year dummy Yes – Yes
Pseudo-R2 –0.5509 –0.7567 –0.7477
p-value 0.000 0.000 0.000
N 3,024 1,108 1,108

Note: p-value <0.10 (*), p-value <0.05 (**), p-value <0.01 (***). Robust standard errors are in parentheses.

4. Discussion and implications

This study explores the impact of mandatory CSR disclosure on firm efficiency in Indonesia. 
The results prove that mandatory CSR disclosure produces a positive effect on firm perfor-
mance in term of technical efficiency indicator. While previous studies on mandatory CSR 
disclosure have explored its impact on firm performance through indicators such as invest-
ment efficiency (Liu & Tian, 2021), return on assets and cash flow (Bhattacharyya & Rahman, 
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2019), firm profitability (Chen et al., 2018), and firm value and market performance (Garg 
& Gupta, 2020; Ioannou & Serafeim, 2017), this research extends the literature of the impact 
of CSR policy changes on firm performance by using a different evaluation criterion – firm 
technical efficiency. The firms’ technical efficiency indicator reflects the process of using 
internal resources calculated through using DEA technique as a non-parametric method 
(Baviera-Puig et al., 2020). The study also provides empirical evidence on the monitoring 
role of mandatory CSR disclosure in an emerging economy that can be generalized to other 
developing/emerging ones that are considering the adoption of mandatory CSR regulations.

The findings based on exploring the impact of CSR regulation in Indonesia on firm 
technical efficiency offer several crucial implications for managers and policy-makers. Fol-
lowing the mandatory CSR regulation of some countries or stock exchanges, subjects of 
compulsory disclosure of CSR must be provided with clear standards, such as total assets, 
net revenues, and number of full-time employees; firms listed in the top ranking of stock 
exchanges, overseas-listed shares, financial firms; or all listed firms can make significant 
increases in firm performance as a result of CSR disclosure (Ioannou & Serafeim, 2017). 
While mandatory CSR regulation in Indonesia towards listed firms that use or are related to 
the natural resources and give an increase in firm technical efficiency. Therefore, in order to 
further extend the impact of mandatory CSR regulation, Indonesian legislators may consider 
expanding the applicable objects of regulation. This implication also assists to overcome the 
issue of discrimination in the compulsory CSR regulation of Indonesia, in which focus is 
directed only on a target group that can have a direct impact on the environment without 
taking into accounted objects that can cause indirect effects on the environment (Waagstein, 
2011). Moreover, this implementation regulation does not provide substantial details about 
what a company should do and how it should fulfil the CSR requirement; there is also no 
provision for CSR supervision. Indeed, especially in a country as ethnically, religiously, and 
socially diverse as Indonesia, this could defeat the main purpose of CSR regulation, i.e., 
to benefit society and the environment, because companies may then perform any type of 
non-directed CSR at their own expense. Furthermore, a company may use fraudulent CSR 
schemes to manipulate public opinion or indirectly bribe those in power. To achieve effec-
tive mandatory CSR, on the one hand, the regulation should specify which CSR activities are 
mandatory, an official list of approved CSR activities or requirements to obtain governmental 
approval, and precisely how a company must perform such activities and fulfil such require-
ments. On the other hand, provisions for controlling and evaluating CSR implementation, as 
well stipulations of sanctions for non-compliance, are critical to encourage companies to do 
everything in their power to avoid such sanctions. The suggestions expand the implications 
of mandatory CSR disclosure, and will be of substantial value to governmental authorities 
in other developing countries. 

Listed firms related to natural resource in Indonesia implement CSR due to the manda-
tory regulations No. 47 of 2012 with the majority goal is to regulate resource allocation (Eri-
andani & Winarno, 2021). CSR practices in order to gain social legitimacy refers to comply 
regulation is sometimes viewed as symbolic actions, causing no impact on stakeholders’ 
perception and business performance. Meanwhile, if CSR is implemented directly toward 
high-proximity stakeholders as substantive CSR actions, the result is significant (Schons & 



Journal of Business Economics and Management, 2022, 23(6): 1334–1350 1347

Steinmeier, 2016). Disclosure of CSR in compliance with Government Regulations not only 
creates a legal basis for business to be granted access to natural resources that are assumed 
to be in common ownership of society as in Indonesia, but also enhances firms’ technical 
efficiency. Consequently, managers should also utilize this regulation as an effective tool to 
develop and manage the companies’ annual plan, and improve firm performance following 
technical efficiency indicator.

Conclusions 

This paper examines and proves the impact of mandatory CSR disclosure on firm efficiency 
in an emerging market. The compulsory CSR disclosure regulation in Indonesia stems from 
the environmental pollution of companies that use or are related to natural resources; the 
scope of influence of the regulation only covers natural resource-based firms. Therefore, it 
raises a concern whether mandatory CSR disclosure can give greater effect on technical ef-
ficiency of firms subject to the mandate than their counterparts. Difference-in-differences 
results shown that subsequent to the mandatory CSR disclosure regulation, treatment firms 
achieve a positive change in technical efficiency in comparison with control firms. 

Some limitations exist in this study. The data were collected only in Indonesia over eleven 
years, and thus generalization of the results should be cautiously applied. Future research can 
add a number of countries with mandatory CSR disclosure regulations for comparison. The 
study also used a firm technical efficiency indicator to measure firm performance, which 
could produce different results compared with stakeholder-reviewed results, a stakeholder 
theory-based approach. An additional quantitative and qualitative research could be applied 
which directly assesses stakeholder perception of mandated CSR laws, such as managers, 
staff, local community members, etc. In addition, since mandatory CSR disclosure could 
be perceived as a shock for companies, future researches should use event study to further 
elucidate its impacts.
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