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Abstract

There is a growing concern about environmental issues, particularly carbon emissions, 
in many countries. Indonesia, with its huge population, also suffers from excessive 
carbon emissions. This study aims to investigate the effect of family businesses on 
environmental performance, specifically carbon emission disclosure. This study also 
explores the role of the family supervisory board and management on the quality of 
carbon emission disclosure. The study employed 62 non-financial family-listed firms 
in 2017–2019 (186 observations). The analysis found a positive and significant rela-
tionship between family enterprises and the disclosure of carbon emissions, imply-
ing that family firms expose more information about their carbon emissions. It also 
revealed a significant positive association between the family supervisory board and 
carbon emission performance, suggesting that having family members on the supervi-
sory board aligns with policies for reducing and maintaining accountability for carbon 
emissions. In summary, the findings suggest that family enterprises prefer to exercise 
their indirect control by holding a position on the supervisory board and owning a 
substantial percentage of the company’s stock corresponding to their socio-emotional 
wealth agenda. Additionally, there is a non-linear association between family firms 
and the disclosure of carbon emissions. Carbon emission performance decreases as 
family share ownership rises to 53.1% but increases when family equity exceeds this 
cut-off point. Finally, family shareholders in non-polluted firms report higher quality 
of carbon emission disclosure. 
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INTRODUCTION

Many nations are now concerned about environmental issues, particu-
larly carbon emissions. Numerous research has been done on firms’ 
carbon emission disclosures, particularly on the variables that may 
affect the level of carbon emission disclosure (Shen et al., 2020). The 
majority of research, however, including those by Gray et al. (1995), 
Iyer and Lulseged (2013), and Baalouch et al. (2019), have concentrated 
on the United Kingdom, the United States, and countries in Europe. 
Limited studies have investigated the type and scope of company dis-
closure in Asia, particularly Indonesia. According to Chau and Gray 
(2002), Asian businesses are less driven to share information open-
ly than their counterparts in Anglo-American nations. Furthermore, 
Lam et al. (1994) argue that Asian corporate management and own-
ership structures significantly impact the information they disclose.

Fan and Wong (2002) and Joni et al. (2020) claim that a family business 
group controls most Indonesian listed companies, holding many crit-
ical positions and a sizable number of the shares. Moreover, Andres 
(2008) and Prencipe and Bar-Yosef (2011) suggest that a company’s 
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sustainability and reputation are fundamental to the family owners because they have made significant 
private investments. Consequently, Demsetz and Lehn (1985) argue that family-controlled enterpris-
es tend to place family members or their relatives in vital positions to monitor and control company 
activities. 

Corporations in Indonesia are under intense pressure, both from the internal (domestic) and external 
(global) communities, to cut carbon emissions (Rokhmawati, 2020). To respond to internal pressure, 
the Indonesian government, through Regulation No. 70/2009, mandates that Indonesia’s manufactur-
ing sector lower its carbon emissions. In response to global carbon emission concerns, the Indonesian 
government has vowed to cut greenhouse gas (GHG) emissions by 29% by 2030. So Indonesia, with a 
population of approximately 250 million, has a problem with excessive carbon emissions.

1. LITERATURE REVIEW  

AND HYPOTHESES

Research on family businesses contends that fam-
ily management exploits earnings from minority 
shareholders to their benefit by taking advantage 
of their highly concentrated ownership (Chi et al., 
2015). However, Anderson and Reeb (2003) show 
that concentrated ownership lessens the typical 
issues of managerial expropriation in listed fami-
ly-owned enterprises because their wealth is thor-
oughly correlated with business welfare. Moreover, 
Chen et al. (2008) and Wang (2006) argue that 
the active participation of family members in the 
company’s management will lower the risk of in-
formation asymmetry and agency conflicts be-
tween owners and managers, resulting in dimin-
ished incentives to manipulate earnings or with-
hold information. Additionally, Andres (2008) 
documents that families prioritize non-financial 
objectives and are concerned about company rep-
utation and survival. 

This study uses the socio-emotional wealth con-
cept to explain the behavior of family firms, 
which argues that the primary goal of the fam-
ily-controlled firm is to protect the family’s so-
cio-emotional wealth (Berrone et al., 2012; Brune 
et al., 2019; Gómez-Mejía et al., 2014; Gómez-
Mejía et al., 2007; Stockmans et al., 2010). Socio-
emotional wealth refers to the non-financial 
aspects that support the family’s needs, such 
as family dominance and control, family mem-
bers’ identity, family members’ emotional at-
tachment, strengthening social connections, and 
maintaining the family’s image and status in so-
ciety (Berrone et al., 2012; Berrone et al., 2010; 
Cennamo et al., 2012). The desire to protect so-

cio-emotional wealth may lead family firms to 
positive outcomes by actively participating in so-
cial projects, which include preserving environ-
mental quality (Cennamo et al., 2012).

Indeed, different socio-emotional wealth reference 
points may justify family owners varied respons-
es to the different strategic outcomes (Berrone et 
al., 2012; Cruz et al., 2014). When family own-
ers utilize the family control dimension of the 
socio-emotional wealth paradigm as their main 
point of reference, they will focus on overseeing 
their businesses to safeguard their socioemotional 
inheritance (Anderson & Reeb, 2004). As a result, 
they could abstain from corporate social respon-
sibility initiatives that might jeopardize a fam-
ily’s control (Ali et al., 2007). However, if family 
owners use the family identity dimension as their 
main point of reference, they must maintain a 
positive family image. Family firms may empha-
size acting socially responsibly since a damaged 
company reputation could threaten a family’s rep-
utation (Adams et al., 1996; Healy & Palepu, 2001; 
Martin et al., 2016).

Research evidence about how these various so-
cio-emotional wealth reference points affect 
family firms’ engagement in corporate social 
responsibility is still lacking (Dick et al., 2021; 
El Ghoul et al., 2016). For example, Ali et al. 
(2007) and Rees and Rodionova (2015) report 
that family enterprises show less tendency to 
disclose their environmental, social, and gov-
ernance information because doing so allows 
them to keep or add members to the top man-
agement position without interference from 
non-family shareholders. Graham et al. (2005) 
note that family owners prefer to provide less 
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corporate social information to avoid creat-
ing a precedent. By disclosing that informa-
tion, a firm commits to continuing voluntary 
disclosures, which may be challenging to stop 
in the future (Diamond & Verrecchia, 1991; 
Verrecchia, 2001). Accordingly, Ghazali (2007) 
and Block and Wagner (2014) document that 
family-run businesses report a lower extent of 
social disclosure. Nevertheless, many studies 
have found that family-owned businesses prefer 
to prioritize non-economic goals (Chrisman et 
al., 2012), which create socio-emotional wealth 
(Gómez-Mejía et al., 2007). For example, Dyer 
and Whetten (2006), Zellweger et al. (2013), and 
Iyer and Lulseged (2013) found that family busi-
ness owners are more interested in preserving 
a company’s survival and stepping up its cor-
porate social responsibility efforts. In a similar 
vein, Berrone et al. (2010), Iyer and Lulseged 
(2013), and Garcia-Sanchez et al. (2014) report 
that family entities prefer to exhibit superior en-
vironmental quality to maintain the company’s 
image and reputation.

To preserve their wealth, families may employ 
strategies that assist them in maintaining or 
even expanding their power and inf luence on 
the companies (Cruz et al., 2014). Gómez-Mejía 
et al. (2007) note that family wealth is closely 
linked with socio-emotional wealth. Regarding 
their socio-emotional wealth agenda, families 
might exercise direct and indirect control on 
the company’s strategic decisions by occupying 
key executive and governance positions (Chua 
et al., 1999; De Massis et al., 2013; Gomez-Mejia 
et al., 2011). In other words, family business 
owners may employ family members or relatives 
in vital positions that possibly monitor and con-
trol company activities (Demsetz & Lehn, 1985). 

Anderson and Reeb (2003), Davids et al. (1997), 
and Morck et al. (1988) argue that family mem-
bers holding senior management roles are bet-
ter able to align the company’s interests, lead-
ing to improving organizational performance. 
Specifically, Wennberg et al. (2011) and Casillas 
et al. (2019) suggest that active family mem-
bers (those involved in the supervisory and ex-
ecutive or management) might safeguard the 
company’s socio-emotional wealth, even when 
performance is in decline. Similarly, Ibrahim 

and Angelidis (1995) show that family man-
agement and supervisory boards are frequently 
more interested in social and ecological prob-
lems. Indonesia has a two-tier board structure, 
separating the governance duties (by the man-
agement team) and oversight (by the supervi-
sory boards). The supervisory board has given 
the board of commissioners the formal name. 
Therefore, the terms “supervisory board” and 

“board of commissioners” are used interchange-
ably throughout the paper.

Based on a literature review, this study aims to 
explore how family businesses and family rep-
resentation on supervisory boards (the board of 
commissioners) and executives (management) 
affect the quality of carbon emission disclosure 
of non-financial listed firms. As a result, the hy-
potheses of this investigation are:

H
1
:  Family-run businesses provide more infor-

mation about their carbon emissions.

H
2
: Family supervisory boards (board of com-

missioners) provide more information on 
carbon emissions.

H
3
: Family executives (management) provide 

more information on carbon emissions. 

2. METHODOLOGY 

The study uses family-owned non-financial 
companies publicly listed on the Indonesia Stock 
Exchange (IDX) from 2017 to 2019. To ensure 
data uniformity, the paper focuses on non-fi-
nancial companies because they dominate the 
Indonesian economy (Craig & Diga, 1998). The 
family-owned business was initially highlight-
ed in an article published in the July edition of 
GlobeAsia Magazine (GlobeAsia, 2019). Then, 
the investigation tracked down each family 
business group’s websites and discovered that 
91 companies consistently released their annu-
al reports from 2017 to 2019. Nevertheless, 29 
companies are financial institutions or do not 
offer sufficient information to measure the 
study’s variables. Therefore, the useable sample 
of this study consists of 62 entities or 186 obser-
vations (Table 1). 
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Table 1. Study sample

No. Industry group Observations Percentage

1 Agriculture 9 4.84

2 Mining 18 9.68

3
Basic industry and 

chemicals
30 16.13

4 Miscellaneous industry 12 6.45

5 Consumer goods 33 17.74

6
Property, real estate, and 

building construction 54 29.03

7
Infrastructure, utilities, 
and transportation 9 4.84

9
Trade, services, and 

investment
21 11.29

Total 186 100.00

Note: The sample for this study does not include companies 
in Industry Group 8 – Finance. 

According to Table 1, with 54 observations (29.03%), 
companies in Industry Group 6 denote the most 
significant sample. The consumer goods enterpris-
es (Industry Group 5) comprise the second-largest 
sample, accounting for 33 observations (17.74%). 
The infrastructure, utilities and transportation, 
and agriculture firms (Industry Groups 1 and 7, re-
spectively) are the smallest sample, each with nine 
observations or 4.84%.

This study uses the carbon emission reporting 
level of the sampled firms as a dependent var-
iable and utilizes a carbon emissions checklist 
created by Choi et al. (2013). The dependent 
variable is measured using the unweighted dis-
closure index technique, which assigns equal 
weight to each disclosure item. Compared to a 
weighted index approach, this method is less 
subjective and judgmental (Cooke, 1993). The 
study uses family ownership and family mem-
bers’ involvement as predictors for carbon emis-
sion disclosure. The proxy for a family firm is 
the proportion of a firm’s outstanding shares 
held by family members; the minimum is 20% 
(Arosa et al., 2010). The paper uses two family 
representations and controls in a firm, consid-
ering the family member’s participation in the 
supervisory board (board of commissioners) 
and executive (management). The current study 
considers other factors that might affect car-
bon emission disclosure. It includes corporate 
governance attributes (board size, board inde-
pendence, board meeting frequency, members 
of audit committee, and board gender) in the 
analysis. 

In the literature, good corporate governance and a 
company’s social responsibility are commonly re-
lated (Cancela et al., 2020; Cuadrado-Ballesteros 
et al., 2017; Mallin & Michelon, 2011; Ramon-
Llorens et al., 2021; Walls et al., 2012). A return 
on investment (ROA) is included to control the 
potential cumulative impact of a corporate’s en-
vironmental quality. Financial performance can 
drive corporate commitment to sustainability is-
sues and influence corporate leadership incentives 
to improve environmental quality (Martinez-
Ferrero et al., 2021). The age of a company is an-
other factor that has an impact on corporate so-
cial responsibility effectiveness. Companies with 
a long history may have more special corporate 
governance skills and have faced more reputation 
threats associated with better environmental per-
formance (Tran & Adomako, 2021). 

The paper employs OLS regression as the primary 
statistical method to test the questions (hypoth-
eses). The equation below defines the regression 
models:

1 2

3 4 5

6 7

8 9 10

 

,

 

  

it i i it i it

i it i it i it

i it i it

i it i it i it

it

it i

CED a a FO a FACOM

a FADIR a BSIZE a BINDP

a BMEET a AUCOM

a FEMALE a ROA a AGE

YEAR FIXED EFFECT

INDUSTRY FIXED EFFECT ε

= + + +

+ + + +

+ +

+ + + +

+ +

⋅+

 (1)

where CED = A disclosure index for carbon emis-
sion. A company scored one if it discloses infor-
mation per the checklist’s requirements; other-
wise scored zero. FO = the proportion of a firm’s 
outstanding shares held by family members; the 
minimum is 20%. FACOM = total number of fam-
ily members holding supervisory (board of com-
missioner) positions. FADIR = the total number of 
family members in the executive (management) 
position. BSIZE = the number of board of com-
missioner members. BIND = the percentage of 
independent members on the board of commis-
sioners. BMEET = the frequency of annual board 
of commissioner meetings. AUCOM = the total 
number of audit committee members. FEMALE = 
has a value of one if at least one supervisory board 
member is female, zero otherwise. ROA = the ratio 
of net income to total assets. AGE = the number of 
years, expressed as a natural logarithm, since the 
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corporation was founded. it
 = 

a company i in year 
t. YEAR and INDUSTRY FIXED EFFECT = the in-
dustries and year-specific fixed effects.

3. RESULTS AND DISCUSSION

Descriptive statistics and early indications of as-
sociations between the key variables are presented 
in Tables 2 to 4. Table 2 exhibits a firm’s disclosure 
percentage for each carbon emission item by each 
sample year. Table 2 reports the most frequently 
reported item: ‘Identifying the board committee 
in charge of climate change initiatives (ACC1)’, at 
100% annually. Following that is ‘CER1– Plans 
or strategy details to lower emissions’ (87.10%, 
87.10%, and 88.71%). The companies did not dis-
close the ‘CER4– Future emission costs are tak-
en into capital expenditure planning’. Table 2 al-
so illustrates the upward trend in carbon disclo-
sure from 32.44% in 2017 to 33.96% in 2018 and 
to 35.66% in 2019. These numbers show a rise in 
business spending on environmental initiatives.

Table 3 shows the proportion of items disclosed 
by topic and industry classification. Companies 
that deal with agriculture (Industry Group 1) dis-
close the most (61.73%) information about carbon 

emissions. Companies in the basic industries and 
chemicals (Industry Group 3) reveal 43.52% of car-
bon emissions, while those in the trade, services, 
and investment firms (Industry Group 9) disclose 
emissions at the lowest rate (22.49%). On average, 
the accountability of carbon emissions (ACC) clas-
sification subject is the highest frequently (88.71%) 
disclosed by companies in Industry Groups 3 and 7, 
respectively. The second and third highest disclo-
sures are CCR = Climate change: risks and oppor-
tunities (47.58%) and ECA = Energy consumption 
accounting (42.83%) themes. Interestingly, the 
sample firms’ disclosures for the CEA = Carbon 
emissions accounting theme are the lowest. With 
a mean of 34.02%, the carbon emission disclo-
sure score ranges from 22.49% (Trade, services, 
and investment = Industry Group 9) to 61.73% 
(Agriculture = Industry Group 1). 

Table 4 summarizes descriptive statistics and 
correlations between variables in the analysis. 
According to Table 4, family members own an av-
erage of 62.43% of the sample company’s shares. 
The average number of family members on the 
supervisory board (board of commissioner) and 
executive (management) positions is one, respec-
tively. The average number of board commission-
er members is five. The percentage of independent 

Table 2. Firm disclosure percentage for each item by year

Code No. Disclosure of carbon emission 2017 2018 2019

CCR1 1 Risk assessment and risk management measures implemented or still to be implemented 62.90 61.29 64.52

CCR2 2 Evaluation of benefits and impacts of climate change on the economy and business 32.26 32.26 32.26

CEA1 3 The methodology for calculating emissions 14.52 22.58 19.35

CEA2 4 External evaluation of emission level 9.68 14.52 17.74

CEA3 5 The total quantity of emissions 6.45 3.23 6.45

CEA4 6 Disclosure of the number of direct emissions 1.61 0.00 3.23

CEA5 7 Disclosure of carbon emissions according to their sources 27.42 35.48 40.32

CEA6 8 Revealing facility or segment-level information 30.65 35.48 35.48

CEA7 9 Emission comparison with prior years 0.00 1.61 3.23

ECA1 10 Overall energy consumption 12.90 16.13 20.97

ECA2 11 Amount of energy consumption from renewable sources 33.87 33.87 37.10

ECA3 12 Type, facility, or segment-specific disclosure 77.42 75.81 77.42

CER1 13 Plans or strategy details to lower emissions 87.10 87.10 88.71

CER2 14 Specification of the target year and level of emissions reduction 9.68 4.84 4.84

CER3 15 Emission reductions and related savings and expenses 4.84 8.06 9.86

CER4 16 Future emission costs are taken into capital expenditure planning 0.00 0.00 0.00

ACC1 17 Identifying the board committee in charge of climate change initiatives 100.00 100.00 100.00

ACC2 18
How does the committees or supervisory board evaluate the corporate’s climate change 
performance

72.58 79.03 80.65

Mean 32.44 33.96 35.66

Note: CCR = Climate change risks and opportunities; CEA = Carbon emissions accounting; ECA = Energy consumption 
accounting; CER = Carbon emission reduction and cost; ACC = Carbon emission accountability.
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commissioner members is 41.44%, higher than 
the 33.33% mandated by the Financial Services 
Authority Regulation (POJK Number 33 in 2014). 
The POJK 33 Year 2014 also requires that the 
board of commissioners hold at least six annual 
meetings. On average, the frequency for a board of 
commissioner meetings is ten. The average audit 
committee has three members. This number com-
plies with the criteria outlined in POJK 55/2015. 
About 38.71% of the sample observations have at 
least one female on the board of commissioner 
members. The low average (5.61%) ROA indicates 
that family firms struggled financially during 
the sample years. In addition, the average AGE is 
34.99 years. 

Table 4 also shows the Pearson correlation results be-
tween the variables. The correlation findings do not 
entirely confirm the research hypothesis. Family 
ownership (FO) and family directors (FADIR) are 
positively correlated with carbon emission dis-
closure (CED); however, they are not statistical-
ly significant. Family commissioner (FACOM) is 

significantly (p < 0.01) and positively correlated 
with carbon emission performance, as predicted. 
Additionally, the findings show a weak correlation 
between the independent variables. Therefore, the 
variables have no severe multicollinearity problems 
(Cooper & Schindler, 2003). However, the study as-
sesses variance inflation factor (VIF) values to con-
firm whether multicollinearity issues existed in the 
regression model (Table 5).

Table 5 reports the findings of the multi-regression 
analysis considering the year and industry im-
pacts for H

1
 and H

2
 testing. The regression results 

in Models I, II, and III show only one independent 
variable, and Model IV presents the results for all 
independent variables. Models I through IV indi-
cate that regression model estimates are statistical-
ly significant at p < 0.01. The fact that all VIF values 
are less than 10 proves that multicollinearity is not 
an issue for the statistical model. These outcomes 
align with Table 4’s findings. Models I and IV of 
Table 5 report that the FO’s coefficients are posi-
tively and significantly at p < 0.05, demonstrating 

Table 3. Percentage of items disclosed by theme and industry group

No. Industry group
Disclosure of the theme

Mean
CCR CEA ECA CER ACC

1 Agriculture 100.00% 47.62% 70.37% 44.44% 94.44% 61.73%

2 Mining 91.67% 12.70% 44.44% 23.61% 91.67% 37.96%

3 Basic industry and chemicals 61.67% 26.67% 48.89% 31.67% 100.00% 43.52%

4 Miscellaneous industry 12.50% 10.71% 36.11% 29.17% 83.33% 27.31%

5 Consumer goods 46.97% 21.65% 54.55% 25.76% 84.85% 35.06%

6 Property, real estate, and building construction 36.11% 2.65% 34.57% 21.76% 86.11% 25.21%

7 Infrastructure, utilities, and transportation 27.78% 33.33% 48.15% 27.78% 100.00% 41.36%

9 Trade, services, and investment 26.19% 8.16% 25.40% 15.48% 78.57% 22.49%

The mean of disclosure per the theme 47.58% 15.67% 42.83% 25.40% 88.71% 34.02%

Note: CCR = Climate change risks and opportunities; CEA = Carbon emissions accounting; ECA = Energy consumption 
accounting; CER = Carbon emission reduction and cost; ACC = Carbon emission accountability.

Table 4. Descriptive and correlation data

Variables MEAN SD CED FO FACOM FADIR BSIZE BIND BMEET AUCOM FEMALE ROA

FO 62.43 16.67 0.049 – – – – – – – – –

FACOM 1.17 1.31 0.230* –0.141 – – – – – – – –

FADIR 1.03 1.20 0.026 –0.059 0.317* – – – – – – –

BSIZE 4.94 1.79 0.238* –0.224* 0.281* –0.006 – – – – – –

BIND 41.44 10.10 –0.120 –0.063 –0.146** –0.069 –0.081 – – – – –

BMEET 10 3.90 –0.067 –0.204* 0.119 0.004 –0.145** –0.035 – – – –

AUCOM 3.05 0.32 –0.070 0.045 –0.225* 0.010 0.014 –0.007 –0.169 – – –

FEMALE 38.71 – –0.083** –0.154* 0.199* 0.167* 0.148** 0.008 0.141 –0.132 – –

ROA 5.61 6.93 0.074 0.117 0.052 0.155* 0.083 –0.085 –0.028 0.293* –0.143 –

AGE 34.99 13.12 0.153** –0.036 0.213* –0.010 0.110 0.026 0.204* –0.187** 0.174** –0.166

Note: * and ** denote significance levels of 1% and 5% (two-tailed).



97

Environmental Economics, Volume 14, Issue 1, 2023

http://dx.doi.org/10.21511/ee.14(1).2023.09

that a high proportion of a company’s stocks held 
by family members might enhance the quality of 
carbon emissions. Thus, H

1
 is therefore supported. 

These results offer credence to the idea that family 
businesses seek to preserve their excellent reputa-
tion, which raises their awareness of sustainability 
issues and encourages them to take part in envi-
ronmental initiatives (Chrisman et al., 2012; Dyer 
& Whetten, 2006; Zellweger et al., 2013). The find-
ing also aligns with Garcia-Sanchez et al. (2014), 
Iyer and Lulseged (2013), and Berrone et al. (2010), 
who revealed that family owners care about social 
rights and corporate reputation by demonstrating 
better environmental quality. This study shows 
the benefits of family-owned businesses. A pos-
sible reason is likely that family-controlled firms 
experience fewer agency problems compared to 
non-family firms (Anderson & Reeb, 2003). 

The coefficients on FACOM in Models II and IV 
are positive and statistically significant (p < 0.01) 
effects on CED, implying that families use their 
seats on the supervisory board to influence carbon 
emissions quality indirectly. Thus, these findings 
support the family supervisory board hypoth-
esis (H

2
) and are consistent with the argument 

that active family members might preserve the 
firm’s socio-emotional wealth (Casillas et al., 2019; 
Wennberg et al., 2011). The results also support 
the argument that the family board of commis-

sioner members frequently has a greater interest 
in ecological matters (Ibrahim & Angelidis, 1995). 
Models III and IV show that the FADIR coefficient 
is positive but statistically insignificant, suggest-
ing that family members in managerial or leader-
ship positions do not influence carbon emission 
performance. Therefore, H

3
 is rejected. 

This study finds that BSIZE and FEMALE help ex-
plain carbon emission performance. The regres-
sion coefficients for BSIZE are all positively and 
significantly (p < 0.01 and p < 0.05) related to CED. 
The results suggest that supervisory boards with 
more significant members are more effective at 
setting CED agendas and promoting the commu-
nication of CED information to meet social needs 
(Jizi, 2017; Li et al., 2010). The significant positive 
association between the board of commission-
er’s size and carbon emission performance aligns 
with Cancela et al. (2020), Mallin and Michelon 
(2011), and Walls et al. (2012). The coefficients on 
FEMALE are negative and significantly associated 
with CED (see Models II to IV), suggesting that 
the existence of women on the corporate board 
of commissioners negatively affects Indonesian 
companies’ disclosure of carbon emissions. The 
findings fail to verify Jizi (2017) and Cuadrado-
Ballesteros et al. (2017), who highlighted that 
many females on boards are positively associated 
with corporate social responsibility practices. In 

Table 5. Primary regression – Fixed effect 

Variables
Model I Model II Model III Model IV

Coef. t-value Coef. t-value Coef. t-value Coef. t-value VIF

(Constant) – 3.582* – 3.850* – 4.147* – 2.640* –

FO 0.010 1.986** – – – – 0.103 2.250** 1.447

FACOM – – 1.887 3.169* – – 2.050 3.197* 1.678

FADIR – – – – 0.980 1.621 0.269 0.430 1.330

BSIZE 1.215 3.093* 0.814 2.054** 1.177 2.995* 0.902 2.264** 1.343

BIND 0.012 0.002 2.883 0.422 0.190 0.027 4.403 0.647 1.118

BMEET –0.053 –0.236 –0.027 –0.125 0.011 0.051 –0.116 –0.528 1.331

AUCOM –1.752 –0.747 –0.601 –0.257 –2.086 –0.885 –0.319 –0.136 1.366

FEMALE –2.356 –1.502 –3.107 –2.012** –2.956 –1.867*** –3.006 –1.952** 1.341

ROA –2.659 –0.230 –4.661 –0.410 –5.626 –0.479 –6.280 –0.551 1.480

AGE –0.008 –0.127 –0.046 –0.728 –0.011 –0.173 –0.038 –0.601 1.614

YEAR FIXED EFFECT Included Included Included Included

INDUSTRY FIXED EFFECT Included Included Included Included

Summary

R2-adjusted 0.362 0.384 0.357 0.396

F-statistics 7.166* 7.771* 7.036* 7.381*

Observations 186 186 186 186

Note: * and ** denote significance levels of 1% and 5% (two-tailed).
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general, women are more aware of others, sensi-
tive to social needs, and stakeholder-oriented, as 
well as concerned about ethical issues than men 
(Tate & Yang, 2015). The remaining five control 
variables (BIND, BMEET, AUCOM, ROA, and 
AGE) do not significantly affect CED. 

This study conducts several additional analyses to 
strengthen the reliability of the main results. Firstly, 
the study examines the non-linear effects of family 
ownership on carbon emissions. Anderson and Reeb 
(2003) state that family-run businesses can positive-
ly or negatively affect firm performance. Companiy 
performance might improve with greater family 
ownership. However, the relationship between the 
two variables can be negative if family ownership is 
low. The association between family-controlled busi-
nesses and carbon emission practices is predicted to 
be non-linear by these two hypotheses.

Similarly, Boone et al. (2007) argue that the size 
of the supervisory board represents a trade-off be-
tween the firm-specific benefit and cost of mon-
itoring. Therefore, many empirical studies have 
tried to find the optimal size of a company’s board 
of commissioners. According to Lipton and Lorch 
(1992), a board should have at most ten members 
to function optimally and to be less susceptible to 

manipulation by the assigned commissioner. In 
comparison, Jensen (1993) suggests that a board 
should have at most eight commissioners. Table 6 
displays the test results for the impact of non-line-
arities of family ownership, board of commission-
ers’ size, and carbon emission disclosure.

The coefficients of FO and its square reported by 
Models I and III are negative and positive (p < 0.10 
and p < 0.05), demonstrating a non-linear associ-
ation between family entities and the disclosure of 
carbon emissions. Family ownership can lead to 
different behaviors. The increase in family owner-
ship to 53.1% (the inflection point is not reported) 
supports the expropriation hypothesis. Beyond 
this threshold, however, the emission quality im-
proved, supporting the monitoring hypothesis. In 
other words, carbon emission performance de-
creases as family share ownership rises to 53.1% 
but increases when family equity exceeds this cut-
off point. The positive and negative coefficients for 
BSIZE and BSIZE-Square (see Models II and III) 
indicate that the supervisory board size and car-
bon emission information are not linearly related. 
However, these coefficients are statistically insignif-
icant; thus, the results do not confirm a non-line-
ar relationship between the board of commission-
ers’ size and carbon emission performance.

Table 6. Non-linearities test results

Variables
Model I Model II Model III

Coef. t-value Coef. t-value Coef. t-value 

(Constant) – 3.452* – 2.175** – 3.055*

FO –0.432 –1.735*** 0.103 2.223** –0.429 –1.716***

FO-Square 0.444 2.187** – – 0.404 2.163**

FACOM 1.914 3.004* 2.018 3.114* 1.892 2.940*

FADIR 0.407 0.654 0.238 0.376 0.384 0.610

BSIZE 0.913 2.319** 1.652 0.841 1.436 0.738

BSIZE-Square – – –0.066 –0.390 –0.046 –0.274

BIND 3.483 0.517 4.184 0.612 3.337 0.492

BMEET –0.133 –0.608 –0.101 –0.448 –0.121 –0.546

AUCOM –0.629 –0.271 –0.214 –0.091 –0.553 –0.236

FEMALE –2.742 –1.795*** –3.096 –1.984** –2.806 –1.811***

ROA –4.336 –0.384 –7.146 –0.614 –4.953 –0.429

AGE –0.055 –0.872 –0.041 0.639 –0.056 –0.894

YEAR FIXED EFFECT Included Included Included

INDUSTRY FIXED EFFECT Included Included Included

Summary 

R2-adjusted 0.409 0.393 0.406

F-statistics 7.411* 6.984* 7.022*

Observations 186 186 186

Note: *, **, and *** denote significance levels of 1%, 5%, and 10% (two-tailed). 
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In the second test, this study excludes firms from 
a large industry cluster (Property, real estate, and 
building construction, which comprise 29.03% of 
the sample size) to ensure that no industry sector 
dominates the main findings (see Model I of Table 
7). The study also analyzes whether alternative 
tests for disclosing carbon emissions are robust to 
a sample of companies engaged in environmental-
ly sensitive sectors (see Table 7, Models II and III). 
Three sectors (Infrastructure, utilities and trans-
portation, Basic and chemicals, and Mining) are 
designated as polluting under Indonesian Law No. 
32/2009. The polluting firms are thus a binary var-
iable with a value of one if included in one of these 
three industry classifications and zero otherwise.

Model I of Table 7 shows that the coefficients of 
the FO and FACOM are statistically significant (p 
< 0.05 and p < 0.01) and in the same direction as 
presented in Table 5. Also, the coefficient on FADIR 
is positive but statistically insignificant. Therefore, 
these findings support the main results of the re-

gression analysis presented in Table 5. In conclu-
sion, the main results summarized in Table 5 do not 
drive by an individual industry. Model III of Table 
7 indicates a significant influence of family-owned 
and family supervisory boards on carbon emis-
sions, only robust in non-polluted firms’ classifica-
tion. These findings support Baalouch et al. (2019), 
who suggest that family-controlled firms and su-
pervisory boards do not primarily use environmen-
tal reporting to justify their actions and strengthen 
their standing among various stakeholder groups.

These findings are significant because they demon-
strate how crucial it is to understand the relation-
ship between socio-emotional wealth precepts and 
families to comprehend the carbon disclosure of 
Indonesian corporations. The evidence that fam-
ily entities disclose more information on carbon 
emissions suggests that families’ socio-emotional 
wealth agenda aligns with the Indonesian govern-
ment’s carbon emission reduction and accounta-
bility strategies. 

CONCLUSION 

This study explores the impact of family businesses and active family members (in the supervisory 
boards or management) on carbon emission disclosure in Indonesia during 2017–2019. The result shows 
a significant positive link between family ownership and the disclosure of carbon emissions. The find-
ings align with socio-emotional wealth, which claims that family-owned enterprises frequently have 

Table 7. Large samples and environmentally sensitive firms

Variables

Model I Model II Model III

Excluding large sample Polluting firms Nonpolluting firms
Coef. t-value Coef. t-value Coef. t-value 

(Constant) – 2.813* – 0.910 – 2.495*

FO 0.129 1.898** –0.002 –0.019 0.122 2.620*

FACOM 2.852 3.385* 2.653 1.817*** 0.738 1.826***

FADIR 1.239 1.467 3.817 2.588* –0.340 –0.465

BSIZE 0.688 1.265 1.380 1.310 0.629 1.800***

BIND 0.674 0.730 7.352 0.648 3.518 0.551

BMEET 0.019 0.070 –0.197 –0.246 –0.104 –0.502

AUCOM –3.311 –1.107 –12.648 –1.411 0.402 0.180

FEMALE –2.888 –1.428 –8.337 –2.009** –1.726 –2.076**

ROA –16.894 –1.063 –2.892 –0.099 15.254 1.031

AGE –0.106 –1.448 0.345 1.804 –0.022 –0.334

YEAR FIXED EFFECT Included Included Included

INDUSTRY FIXED EFFECT Included Included Included

Summary

R2-adjusted 0.348 0.321 0.451

F-statistics 4.678* 2.559* 6.534*

Observations 132 57 129

Note: *, **, and *** denote significance levels of 1%, 5%, and 10% (two-tailed).
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non-financial goals in addition to their financial objectives. This paper confirms that family supervisory 
board members exhibit greater carbon emission disclosure. In summary, the results infer that family 
controlled-firms prefer to use their indirect influence by having a seat on the board of commissioners, 
and sizable shares ownership corresponds to their socio-emotional wealth agenda. The additional anal-
yses suggest a non-linear association between family-controlled firms and the level of carbon emission 
disclosure. Low control rights (up to 53.1% of share equity) cause family owners to exert fewer mana-
gerial controls, negatively impacting carbon emission performance. Beyond this threshold, however, 
family owners have complete control over their interests, resulting in increased quality of carbon emis-
sions. Moreover, this study reports that family-controlled enterprises and family supervisory boards 
are associated with higher carbon emissions in non-polluted business sectors (F-statistics = 6.534). The 
finding suggests that family firms must implement a more effective environmental exposure strategy for 
stakeholders as a valuable instrument for their business operations to improve their reputation. 
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