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ABSTRACT
Manuscript type: Research paper
Research aims: This study aims to investigate the effect of risk 
disclosure and CEO age on the operational efficiency.
Design/Methodology/Approach: A quantitative study was 
undertaken on 130 manufacturing firms listed on the Indonesian 
Stock Exchange in 2019. Risk disclosure was evaluated through the 
content analysis, while operational efficiency was measured using 
the Data Envelopment Analysis (DEA) technique. The data was 
analysed by utilising weighted least square regression.
Research findings: Results show that risk disclosure positively 
affects operational efficiency. The effect on CEO’s age however, is 
not substantial. These findings imply that a company becomes more 
efficient when it discloses more risk, while the CEO’s age has no 
bearing on the efficiency attained. Risk disclosure operates as a form 
of risk awareness that demonstrates management’s commitment to 
resolving the problems.
Theoretical contribution/Originality: This study addresses the 
gap in the literature by empirically assessing how risk disclosure 
affect firms’ efficiency in developing countries. It also expands on 
previous literature by considering CEO age as determinant of the 
efficiency. The findings of the study support the stakeholder theory 
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in which a company must consider its key stakeholders, especially 
those who encourage it to improve its efficiency, and hence, risk 
disclosure is required.
Practitioner/Policy implications: This research suggests companies 
to disclose more to improve operational efficiency. It also 
recommends investors to invest in firms committed to risk disclosure.
Research limitation/Implications: In this study, risk disclosure was 
measured by the number of risks disclosed in the annual report and 
did not consider other sources. Therefore, future studies should 
further explore risk disclosure in different media, such as the 
newspaper, corporate websites, and social medias. Additionally, 
this study was conducted based on one industry sector, and hence, 
future studies may incorporate broader range of industries to capture 
the impact of CEO characteristics. 

Keywords: CEO Age, Data Envelopment Analysis (DEA), 
Operational Efficiency, Risk Disclosure
JEL Classification: M41

1. Introduction
The competition among companies is becoming more intense with the 
growing number of manufacturing firms (Indonesian Stock Excange, 
2019; Lin & Tsai, 2016). Globalisation has also contributed to the 
accelerated dynamics of world competition (Ensari, 2018). This fierce 
international competition brings modern manufacturing companies 
under pressure to pursue operational advantages (Kulkarni et al., 
2018). Rapid market development has also resulted in products in 
a situation where the supply exceeds the demand (Jian et al., 2020), 
escalating the competition between companies. Consequently, 
companies have to improve their operational efficiency to survive 
in this highly dynamic and competitive situation (Samoilenko & 
Osei-Bryson, 2013). An operational efficiency can be obtained by 
optimizing input and output (Yu et al., 2018). The company’s inputs 
are the resources utilised during the production process; while the 
output is represented by the obtained revenue. A company is an 
efficient company when it has the capability to produce more output 
at the same or lower input rate (Derouiche et al., 2020). 

Risk disclosure may help a firm improve operational efficiency 
by allowing it to access the resources it needs to lower costs and 
raise gross margins (Derouiche et al., 2020). Those advantages 
occur because suppliers view risk disclosure as demonstrating 
the company’s accountability (Buckby et al., 2015) and credibility 
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(Derouiche et al., 2020). Additionally, extensive disclosure reduces 
agency issues and increases the company’s performance (Easley & 
O’Hara, 2004). Finally, operational efficiency is closely connected to 
the company's performance because it reduces the cost per unit for 
input while increasing the gross margin to generate profit (Miller, 
1987).

Prior studies have investigated the role of risk disclosure made 
by firms, although risk disclosure have been criticised as too narrow 
(Bao & Datta, 2014), not comprehensive and barely change (Abraham 
& Shrives, 2014) because manager do not wish to disclose valuable/
sensitive information, which might be exploited by others including 
industry competitors. However, a more recent study has found 
that the risk disclosure has been potentially utilised to improve the 
informativeness of the firms to meet the expectations of stakeholders 
by overcoming the limitations of annual reports (Guthrie et al., 2020). 
This finding is also supported by the notion that risk disclosure can 
reduce information asymmetry (Barakat & Hussainey, 2013; Moumen 
et al., 2015) and hence, bring positive impacts to the firm in the form 
of improvement of firm values/stock returns (Campbell et al., 2014; 
Chung et al., 2016; González et al., 2021; Li, 2008) or reduction in 
volatility (Edmonds et al., 2015; Hao & Dong, 2022; Kothari et al., 
2009). 

Many of previous literature, however, have investigated the 
determinants of risk disclosure from a broad array of corporate 
governance indicators (see for example Abdallah et al., 2015; Amrin, 
2019; Domínguez & Gámez, 2014). Little has connected risk disclosure 
with a firm’s efficiency. Research on the effects of risk disclosure 
remains limited, many of its advantages are left unexplored (Bravo, 
2017). Elberry and Hussainey (2020) found that corporate investment 
efficiency affects voluntary disclosure practices positively. Derouiche 
et al., (2020), on the other hand, placed efficiency as the dependent 
variable and found that more risk disclosure results in better 
operational efficiency. Thus, there is a lot of room for research 
into the impact of risk disclosure on operational efficiency. Unlike 
previous studies, our study enhances prior literature by involving the 
characteristics of the chief executive officer (CEO) measured by age. It 
aims to determine the role of CEO’s age on companies’ operations. A 
company’s efficiency has become one of the most essential decisions 
made by the management team. Thus, the manager’s preferences 
and characteristics impact a company’s decisions (Faccio et al., 2016).  
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Studies examining CEO’s characteristics have demonstrated 
that they have a significant influence on the firms’ output (Crossland 
& Hambrick, 2011), which are increasing over the time (Quigley 
& Hambrick, 2014). Besides, the CEO also closely observes the 
company’s performance since it affects their current and future 
personal wealth (Petrou & Procopiou, 2016). Previous studies 
have revealed different performances among young and old CEOs 
(Andreou et al., 2017; Serfling, 2014). Companies managed by young 
CEOs tend to experience stock price decline (Andreou et al., 2017). In 
contrast, the elderly CEOs mostly generate higher revenue since they 
can maintain a low operational cost (Serfling, 2014). While previous 
literature on CEO characteristics have documente the effect of 
CEOs’ age on investment efficiency (Gan, 2019) and working capital 
efficiency (Faccio et al., 2016), there is lack of study has investigated 
its effects on operational efficiency. Therefore, this study aims to 
examine the effects of risk disclosure and the CEO’s characteristics 
on the company’s operational efficiency. This study used data 
development analysis (Charnes et al., 1978) to measure the efficiency 
score and risk classification established by Linsley and Shrives (2005) 
and Geraldina (2017) to estimate the risk disclosure level. Being 
the first study on risk disclosure’s effect on companies’ operational 
efficiency conducted in Indonesia, this study generates empirical 
evidence of the importance of risk disclosure for manufacturing 
companies’ operational efficiency.  

The remainder of this paper is organised into four parts. 
Following the introduction, Section 2 discusses the literature review 
and hypothesis development. It is then followed by Section 3, which 
explains on the research method. Section 4 provides a discussion on 
the research findings. Finally, the last section concludes the paper by 
explaining on the implications, and suggestions for future research.

2. Indonesian Context
In Indonesia, information about firms’ risks is not regulated and does 
not have a standardised form. The Indonesian legislation of Limited 
Liability Company mandates the board of directors to disclose the 
issues occur during the accounting year (Law No 40 of 2007 Article 66, 
2d). In addition, the Financial Services Authorities requires the public 
companies to include the director report on the challenges faced by 
the company and an analysis of the business prospects. In relation to 
the good corporate governance, a narrative on the implementation 
of risk management system, covering the type of risk and how to 



Achieving Operational Efficiency through Risk Disclosure

153Asian Journal of Business and Accounting 15(1), 2022 

manage them is also required (SE OJK No:16/SEOJK.04/2021, 2021). 
In practice, most listed Indonesian companies include in their annual 
report a section on risk factors explaining selected occurrences that 
could negatively affect their accounts in the upcoming years. As the 
Indonesian accounting professional is a member of the International 
Federation of Accountants, the accounting standards follow the 
International Financial Reporting Standards (IFRS), and consequently 
companies also extensively report on financial risks, in accordance 
with the requirements of IFRS.

  In general, manufacturing companies in Indonesia are faced 
with several phenomena that lead to several risks. First, with regard 
to sales stability, manufacturing companies are challenged with 
sales volatility as a result of rising coal and oil prices, increasing 
labour costs, and a weakening of exchange rate (Bagu et al., 2021). 
The closure of factories in several countries owing to a lack of 
energy supply has also influenced the demand for commodities 
of the manufacturing industry in Indonesia. The emergence of the 
COVID-19 pandemic has further became one of the problems facing 
manufacturing companies (Santia, 2021). These conditions pressure 
companies to quickly adapt and create new approaches that are 
relevant to be applied so that companies can survive and continue 
to operate optimally.

3. Theoretical Framework and Hypothesis 
Development 

The stakeholder theory specifies that a company has an obligation 
to integrate the interests of different stakeholders (Carroll, 1988), 
primarily substantial stakeholders such as suppliers, creditors, 
and customers (Derouiche et al., 2020). In a first step, we use a data 
envelopment analysis output-oriented variable returns to scale 
model to determine firm operational efficiency scores based on 
one output (i.e., sales revenue). These stakeholders are important 
since they provide the required resources, hence, motivating the 
management to increase their credibility to attain easier access 
to resources (Lockett et al., 2009). The connection between risk 
disclosure and operational efficiency in this study is examined from 
the stakeholders’ perspective. 

Based on this theory, a company with risk disclosure has a 
higher chance of attaining an excellent reputation and recognition 
from the stakeholders (Carroll, 1988; Donaldson & Preston, 1995). 
Risk disclosure benefits a company's reputation for a variety of 
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reasons. First, it represents management’s awareness of internal 
and external threats (Jia et al., 2016). This awareness allows the 
company to be more efficient in making decisions (Kleffner et al., 
2003). Second, risk disclosure shows the stakeholders’ accountability 
and conformity to the proper company’s management (Buckby et al., 
2015). Third, it establishes a sense of legitimacy, trust, and respect 
between a company and stakeholders since the risk disclosure reflects 
the company’s commitment toward its stakeholders (Al-Hadi et al., 
2016). Fourth, it demonstrates the company’s credibility in obtaining 
the required resources at a reasonable price, reducing the operational 
costs, increasing gross margin and operational efficiency (Derouiche 
et al., 2020).  

In this study, efficiency is the ability of the decision-making 
unit (DMU) to attain the maximum output from the available 
input (Farrell, 1957). Operational efficiency occurs from a precise 
combination of production processes, workforces, and technologies 
that improves productivity and adds value to each business operation 
carried out while lowering normal operating costs (Kanghwa, 2010). 
An efficient company generates the utmost output using the limited 
available input (Derouiche et al., 2020). Three approaches can be 
used to measure this efficiency: the ratio, regression, and frontier 
approaches (Blanc et al., 2008). This study used the frontier approach, 
the data envelopment analysis (DEA), because it has a broader and 
more comprehensive scope than the other approaches (Jacobs et al., 
2016).

Prior studies have found various factors that increase 
companies’ efficiency. For example, more informative disclosure 
policies improve the economic allocation efficiency  (Bertomeu et 
al., 2011; Pae, 2002) while the intangible assets admission increases 
the process efficiency, raising the allocation of resources (Goldstein 
& Yang, 2017; Kanodia & Sapra, 2016). In addition, the disclosure 
of capital supply can improve investment efficiency (Dutta & 
Nezlobin, 2017; Lai et al., 2014). However, only a study conducted by 
Derouiche et al., (2020) demonstrated that risk disclosure increases 
the company’s operational efficiency. For this reason, this study 
focuses on the risk disclosure effects on operational efficiency from 
the perspective of a developing country.

 Operational efficiency is also affected by the source of the input 
and by the generated output. Various ways are carried out to achieve 
that efficiency, including disclosing the risks. Risk represents the 
uncertainty related to the profit and loss potential (Solomon et al., 
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2000). Risk disclosure consists of information related to the possible 
danger or exposure that has carried effects or possible effects for the 
company in the future (Kravet & Muslu, 2013; Linsley & Shrives, 
2005). The company can disclose the risks in its annual report to 
present information about possible opportunities, the danger of loss, 
or a threat that may affect its survivability (Linsley & Shrives, 2005).

  Risk disclosure is perceived as a meaningful aspect (Gonidakis 
et al., 2020). The number of risks disclosed by a company improves 
operational efficiency in three ways. First, it reduces the asymmetrical 
information between the principal and agent to make a better policy. 
Second, it improves the company’s image and loyalty to better 
negotiate with the primary stakeholders. Third, risk disclosure also 
represents the risk awareness of a company (Li et al., 2019). Risk 
awareness creates a more competent decision-making process within 
the company that positively affects operational efficiency (Kleffner 
et al., 2003). Therefore, the formulated hypothesis in this study is: 

H1: Risk disclosure has positive effects on operational efficiency.

Operational efficiency also relies on the company’s management 
policies. Therefore, human resources play a significant role in the 
firms’ accomplishments. Human resources in an organisation consist 
of a collection of competencies, knowledge, and individual social 
characteristics that combine to form intrinsic values (Hambrick et 
al., 1984). The CEO’s knowledge has become a substantial aspect of 
attaining company’s competitive superiority (Wagner & Pfeffer, 1984; 
Williams, 2013). Results of previous research have identifed CEO as 
an exclusive individual due to his/her position and role (Lange et al., 
2014). Therefore, CEO’s or manager’s characteristics and behaviour 
have become striking research topics. CEOs are chosen because 
they have a strong influence on organisational outcomes (Crossland 
& Hambrick, 2011). Further, those effects grow as time goes on 
(Quigley & Hambrick, 2014). The CEO’s decisions are affected by 
their demographic attributes such as educational level, ethnicity, and 
gender (Lee et al., 2018; Mun et al., 2020). Unlike those demographic 
attributes, age represents a group of individual characteristics that 
includes the experiences gathered by someone (Goergen et al., 2015). 
Age is a set of human personality factors that influence behaviour, 
communication, strategic decision making, processing and use of 
information, risk-taking, and commitment to work (Child, 1973; 
Hambrick et al., 1984).
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Age reflects personal capabilities and mental maturity 
(Kwalomine, 2017). Those two aspects determine different decisions 
made by CEOs, resulting in different accomplishments (Andreou et 
al., 2017; Faccio et al., 2016; Gan, 2019; Serfling, 2014). In addition, 
physiological transformation also influences decision-making and 
performance (Cline & Yore, 2016). Some studies have confirmed 
that CEO’s age carries effects on the obtained performance, with 
older age tends to positively influence the firm performances (Faccio 
et al., 2016; Gan, 2019; Serfling, 2014). While younger CEOs have 
fewer experiences that lead to poor decisions, older CEOs generate 
more ethical decisions (Serfling, 2014). CEO’s age has also affects 
investment efficiency positively (Gan, 2019; Xie, 2015). However, 
its effect on company performance, such as operational efficiency, 
has not been investigated deeply. According to the CEO’s role in a 
company’s decision-making process, CEOs’ characteristics result in 
different performance. Thus, there is a possible connection between 
the CEO’s age and a company’s operational efficiency. This effect 
appears as a result of the CEO’s capabilities. Therefore, the second 
hypothesis in this study is:

H2: CEO’s age has positive effects on operational efficiency. 

4. Research Design
This explanatory quantitative study investigates the relationship 

between risk disclosure, the CEO’s age, and the operational 
efficiency of the manufacturing companies listed on the Indonesia 
Stock Exchange. The manufacturing companies were selected since 
their main venture is in line with the efficiency concept, processing 
input-output (Kaltsum & Sebrina, 2019). The efficient manufacturing 
sector is also essential in solving unemployment issues and creating 
sustainable economic growth (Asaleye et al., 2018). This study’s 
samples were selected from manufacturing companies listed on 
the Indonesian Stock Exchange in 2019 (n=193). The year 2019 
was selected since the listed companies increased significantly in 
Indonesia during that year, creating tighter competition among 
companies (Indonesian Stock Exchange, 2019). We then excluded 
companies that did not release annual reports (n=29) and experienced 
losses (n=34), resulted in 130 data sets. 
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The manufacturing companies sampled in this study consist 
of the basic materials, consumer cyclicals, consumer non-cyclicals, 
healthcare, and industrials sectors (Indonesian Stock Excange, 
2021). The existence of the manufacturing industry in Indonesia is 
very important because the Manufacturing Value Added (MVA) 
for the largest manufacturing production base in the Southeast 
Asia region and the Indonesian economy is currently dominated 
by manufacturing industry (Ministry of Industry, 2021). This large 
contribution from the manufacturing sector has also led Indonesia 
to become the only ASEAN country that is a member of the G20. 
The manufacturing industry for Indonesia is the leading sector that 
provides the largest economic contribution when compared to other 
industries. This was evidenced by the substantial contribution of the 
manufacturing industry to GDP in 2019 (20.79%) and in 2020 (20.61%) 
(Statistics Indonesia, 2020).

In this study, a content analysis approach with a binary coding 
scheme was used to quantify risk disclosure, as coducted by Oliveira 
et al. (2011).  The risk disclosure assessment is based on the risk items 
that have been developed by Linsley & Shrives, (2005) as presented 
in Table 1. Coding is accomplished by assigning a score of one to 
the unit of analysis in the form of a phrase that includes information 
on each risk item. This scoring is only performed once. If it is found 
that the company discloses a risk more than once, it will still be 
assigned a code of one. This coding system is not intended to count 
the amount of a risk stated by the firm, but rather to assess whether 
a risk exists in the company. The coding results are then summed up 
for each company to obtain the value of the risk disclosure variable. 
In creating a valid conclusion from a text, the classification procedure 
should be reliable and consistent (Weber, 1990). Consequently, this 
study used an independent coder to establish coding consistency. 
The results of the first coding indicated a relatively low kappa score 
(0.4). The codebook was then improved, and a recoding was carried 
out (Suryani et al., 2018). The kappa coefficient in the second coding 
was satisfactory (0.871), and hence, the codebook was classified as 
reliable and fulfilling (Landis & Koch, 1977).
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Table 1. List of Risk Disclosure Items/Themes 

Risk Disclosure Items/Themes

Financial risk* Information processing and technology 
risk**

• Credit liquidity • Access
• Market (commodity/present 

value) • Availability

• Interest rate • Infrastructure
• Exchange rate Integrity risk**

• Contingent risk • Fraud by management or 
employee

Operational risk** • Illegal act
• Customer satisfaction • Reputation
• Product development Strategy risk**
• Efficiency and performance • Environmental scanning 
• Resources • Industry
• Inventory obsolescence and 

depreciation • Business portfolio

• Product and service failure • Competitors
• Environmental • Pricing
• Health and safety • Valuation
• Brand name erosion • Planning
Empowerment Risk** • Life cycle
• Leadership and management • Performance measurement
• Outsourcing • Regulation
• Performance incentives • Sovereign and political 

Notes: *mandatory disclosure, ** voluntary disclosure (Linsley & Shrives, 2005)

Similar to previous studies, this study used the DEA model 
to measure operational efficiency (Cheng et al., 2018; Derouiche et 
al., 2020). A relatively efficient company has a DEA score equals to 
one (Derouiche et al., 2020). Data Envelopment Analysis is a well-
known non-parametric tool for assessing operational efficiency 
and performance (Abbasi & Kaviani, 2016). The DEA technique is 
commonly used to study and compare the activities of the decision 
making unit (DMU) in the same group (Golany & Yu, 1997; Min & 
Joo, 2009). The DEA was chosen as a method to measure operational 
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efficiency because it has a broader and more comprehensive than 
a simple ratio matrix (Jacobs et al., 2016). Furthermore, some 
techniques are quite challenging to handle the use of many inputs 
(Filardo et al., 2017). The DEA calculation model assesses operational 
efficiency by establishing optimal production limits based on 
program optimisation in order to maximise the output-to-input ratio 
(Cheng et al., 2018). The DMU is stated to be relatively efficient in 
the DEA model when it has a score of one, hence the value of one 
becomes the efficiency limit (Derouiche et al., 2020).

This study used sales revenue as the output since it is the 
primary revenue source from the firm’s operational activities. 
Meanwhile, the net property, plant, and equipment, along with the 
costs of goods sold (COGS) and selling, general and administrative 
expenses (SG&A) were used as an input. The formula to calculate 
efficiency in DEA is presented in equation 1. 

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐸𝐸𝐸𝐸𝐸𝐸𝑂𝑂𝐸𝐸𝑂𝑂𝑂𝑂𝑂𝑂𝐸𝐸𝐸𝐸 = 𝑚𝑚𝑂𝑂𝑚𝑚 
∑ 𝑢𝑢𝑂𝑂. 𝐸𝐸𝑠𝑠

𝑚𝑚
𝑂𝑂=1

∑ 𝑣𝑣𝑗𝑗. 𝑚𝑚𝑠𝑠𝑂𝑂
𝑗𝑗=1

 (1)

Where,
m = the total investigated output DMU
n = the number of investigated input DMU 
ys = the amount of produced output per- DMU
xs = the number of produced input per- DMU
ii = the weight of produced output per- DMU
vj = the weight of produced input per- DMU

 
Equation 1 involves the weight of the input and output so that 

the efficiency score of each DMU can be maximised with all efficiency 
scores that should be equal to or lower than one. It lead to a new issue 
that the ratio has a total infinite solution, requiring score limitation 
using equation 2 to 6. 

 𝑚𝑚𝑚𝑚𝑚𝑚 ∑ 𝑢𝑢𝑖𝑖. 𝑦𝑦𝑠𝑠
𝑚𝑚
𝑖𝑖=1  (2)

limitation: 

∑ 𝑣𝑣𝑗𝑗. 𝑥𝑥𝑠𝑠𝑛𝑛
𝑗𝑗=1  = 1 (3)
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∑ 𝑢𝑢𝑖𝑖. 𝑦𝑦𝑠𝑠
𝑚𝑚
𝑖𝑖=1 − ∑ 𝑣𝑣𝑗𝑗. 𝑥𝑥𝑠𝑠

𝑛𝑛
𝑗𝑗=1  ≤ 0  (4)

𝑢𝑢𝑖𝑖 ≥ 0  (5)

𝑣𝑣𝑗𝑗  ≥ 0 (6)

        
This study used the solver feature of Excel to calculate the 

operational efficiency. To ensure validity, a recalculation was carried 
out using the DEAP application version 2.1. Those two programs 
revealed the same results for all samples, and hence, the DEA in this 
study was considered valid and useable.

The CEO’s age was measured using the difference between the 
year of birth and the annual report period (Barker & Mueller, 2002). 
As carried out in the study of Derouiche et al. (2020), this study 
controlled for the company size measured by the Ln total asset and 
the company’s age. The regression equation is presented below.  

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐸𝐸𝐸𝐸𝐸𝐸𝑂𝑂𝐸𝐸𝑂𝑂𝑂𝑂𝑂𝑂𝐸𝐸𝐸𝐸 = ∝  + 𝛽𝛽1𝑅𝑅𝑂𝑂𝑅𝑅𝑅𝑅 𝐷𝐷𝑂𝑂𝑅𝑅𝐸𝐸𝑂𝑂𝑂𝑂𝑅𝑅𝐷𝐷𝑂𝑂𝑂𝑂 + 𝛽𝛽2𝐶𝐶𝐸𝐸𝑂𝑂 𝐴𝐴𝐴𝐴𝑂𝑂𝑖𝑖 + 𝐸𝐸𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖      (7)

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐸𝐸𝐸𝐸𝐸𝐸𝑂𝑂𝐸𝐸𝑂𝑂𝑂𝑂𝑂𝑂𝐸𝐸𝐸𝐸 = ∝  + 𝛽𝛽1𝑅𝑅𝑂𝑂𝑅𝑅𝑅𝑅 𝐷𝐷𝑂𝑂𝑅𝑅𝐸𝐸𝑂𝑂𝑂𝑂𝑅𝑅𝐷𝐷𝑂𝑂𝑂𝑂 + 𝛽𝛽2𝐶𝐶𝐸𝐸𝑂𝑂 𝐴𝐴𝐴𝐴𝑂𝑂𝑖𝑖 + 

𝛽𝛽3𝐶𝐶𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐹𝐹𝑂𝑂𝑂𝑂𝐹𝐹 𝐴𝐴𝐴𝐴𝑂𝑂𝑖𝑖 + 𝛽𝛽4𝐶𝐶𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐹𝐹𝑂𝑂𝑂𝑂𝐹𝐹 𝑆𝑆𝑂𝑂𝑆𝑆𝑂𝑂𝑖𝑖 + 𝐸𝐸𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖 

 

(8)

Where; 
∝ = constant ;
β1 – β4 = regression coefficient

Hypothesis testing in this study involves regression analysis, 
hence it is important to verify the classical assumptions first. The 
classical assumption test consists of normality test, multicollinearity 
test, and heteroscedasticity test. This study did not examine the 
autocorrelation because of the cross section and one year data. The 
results of the normality test employing skewness kurtosis showed 
that all variables in this study were normally distributed. The result 
of the multicollinearity test revealed that the Variance Inflation 
Factor (VIF) value was less than 4. This shows that all variables have 
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passed the multicollinearity test (Hair et al., 2019). The findings of 
the heteroscedasticity test utilising the Glejser test demonstrated that 
there were indications of heteroscedasticity. Thus, OLS (Ordinary 
Least Square) cannot be performed (Gujarati, 2003). The most 
acceptable technique to overcome this is by using the Weighted 
Least Square (WLS) regression since it can construct the Best Linear 
Unbiased Estimator (BLUE) equation on data exhibiting signs of 
heteroscedasticity (Gujarati, 2003).

5. Results and Discussion
As shown in Table 2, the responding companies generated 0.59 sales 
revenue using the same number of resources. The lowest efficiency 
score was observed at PT Surya Eka Perkasa, which may be caused by 
the high value of net property plants and equipment usage to support 
the company’s production process. In contrast, the highest efficiency 
score was recorded by 15 companies out of 130 samples. Thus, 
11.5 per cent of manufacturing companies in 2019 were relatively 
efficient. Of the 34 items for risk disclosure, the sample companies in 
average disclosed only 8 items. This situation may be caused by the 
perception that the emergence of risk disclosure in the annual report 
reduces the excellence of their competitive products in the market 
(Ahmad et al., 2021). For this reason, companies minimise their risk 
disclosure. The most disclosed risks were exchange rate risk (n=112), 
competitor risk (n=101), and resources risk (n=100). The exchange 
rate risk signifies that the company currently faces a fluctuation in 
foreign currency exchange rates. Meanwhile, the competitor risk 
shows that the company encounters ambitious business competition 
caused by the growing number of listed companies (Indonesian 
Stock Excange, 2019). The resources risk indicates that the company 
recently experiences risk on the fulfilment of their raw material. 

Table 2. Descriptive Statistic

Variable Min Max Mean SD
Operational efficiency 0.100 .999 0.590 0.237
Risk disclosure 2.000 17.000 8.560 3.297
CEO age 33.000 82.000 56.380 10.329
Firm size 8.600 17.050 12.120 1.690
Firm age 5.000 106.000 39.580 18.975
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The lowest risk disclosure was recorded by PT Garuda 
Metalindo (resource and political risk) and PT Pelangi Indah 
Canindo (resources and environmental risks). These two companies 
had similarities in the resources of risk. In relation to that, around 
70 per cent of the industry in Indonesia still imports raw materials 
from China (Nurcahya, 2021). Thus, this situation creates a material 
availability risk for the majority of Indonesian manufacturing 
companies. Meanwhile, the highest risk disclosure was observed at 
the PT Unilever, with 17 risk items. Compared to other companies, 
PT Unilever paid closer attention to its risk profile. As presented in 
its annual report “In a highly dynamic and competitive market, the 
success of our business depends on our ability to identify and capture 
opportunities as they emerge without taking on an undue level of 
risk” (Unilever, 2019; p206). Related to the types of risks that are 
widely disclosed by companies, this study groups risk disclosures 
based on the sub-sector of manufacturing companies (see Table 3). 
Based on these findings, it appears that there are no different types 
of risk for each sub-sector. These findings indicate that in general all 
companies face the same risks.

Table 3. Risk Disclosure Between Manufacturing Sub Sectors

Sector No. of 
companies 

Exchange 
Rate Risk

Resources 
Risk

Competitors 
Risk

Total risk 
disclosed

Basic 
Materials 43 33.1% 36 34.6% 36 34.6% 32 30.8% 104

Consumer 
Cyclicals 25 19.2% 21 35.6% 19 32.2% 19 32.2% 59

Consumer 
Non-
Cyclicals

36 27.7% 33 35.1% 30 31.9% 31 33.0% 94

Healthcare 9 6.9% 8 36.4% 7 31.8% 7 31.8% 22

Industrials 17 13.1% 14 41.2% 8 23.5% 12 35.3% 34

 Total 130 100% 110 98 101 313

 

Risk disclosure can be different between countries due to 
numerous things, such as, differences in rules and culture (Dobler et 
al., 2011) as well as corporate size (Amran et al., 2009). For example, in 
the U.S. and Canada, companies are required to disclose quantitative 
and qualitative information concerning market risk in the notes 
of financial statements and be part of a Management Discussion 
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Analysis (MDA). Meanwhile, in Germany, GAS5 requires risk 
information to be presented in a separate section of the management 
report. In Australia, risk management is part of excellent corporate 
governance. In ASEAN nations such as Indonesia and Malaysia, 
different regulation applies whereby risk disclosure other than 
financial risk is voluntary (Amran et al., 2009).

Table 2 also shows that the average CEO’s age was 56 years 
old, with the youngest CEO observed at PT Eratex Djaja (33 years 
old), while the oldest CEO was from PT Emdeki Utama (82 years 
old). This finding is similar to the results of a previous study that 
has revealed the average CEO’s age as 56-57 years old (Mardini & 
Lahyani, 2020; Mun et al., 2020)this study examines the impact of 
financial performance (FP). It signifies that the CEO has a different 
position from the executive in the public sector due to their retirement 
age (Souder et al., 2012). The samples in this study are classified 
as a medium industry (Irawati, 2012). They are also categorised as 
old companies, with an average age of 40 years old. The youngest 
company was PT Waskita Beton Precast Tbk (5 years old), while the 
oldest was PT Hanjaya Mandala Sampoerna Tbk (106 years old).

As presented in Table 4, operational efficiency positively 
correlates with risk disclosure in the medium range, meaning that 
the increase in risk disclosure accelerates operational efficiency. 
Risk disclosure lower asymmetrical information and helps the 
company to take a strategic and efficient move. The CEOs’ age, 
company size, and company age did not significantly correlate with 
operational efficiency. However, the correlation between CEOs’ age 
and operational efficiency is negative, indicating the possibility of an 
inefficient company managed by a relatively younger CEO. 

Table 4: Correlation

Variable (1) (2) (3) (4) (5)

(1) Y (Efficiency 
Operational) 1

(2) X1 (Risk 
disclosure) 0.392** 1

(3) X2 (CEO age) -0.062 -0.071 1
(4) Z1 (Firm size) 0.102 -0.018 0.091 1
(5) Z2 (Firm age) 0.047 -0.088 0.161* 0.379** 1

Note: *significant at p < 0.05; **significant at p < 0.001
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In addition, on a medium scale, a positive correlation was also 
observed between the company’s age and size. It indicates that as 
the company grows older, the size gets bigger. A low correlation was 
detected between the company’s age and the CEO’s age. It signifies 
that the old companies tend to be managed by relatively older CEOs 
in the manufacturing companies. The CEO of some companies in 
this study is also the owner of the companies. 

As presented in Table 5, the R2 of Model 1 shows that risk 
disclosure and CEOs’ age explained 16.8% of the variation in 
operational efficiency. In Model 2, the addition of the control 
variables (firm size and firm age) increased the R2 to 17.2%, indicating 
that those variables improve the interaction between the dependent 
and independent variables. 

Table 5: Results of Regression Analysis

Variables Model 1 Model 2

 β t-stat p-value β t-stat p-value

Constant 0.369 0.268
X1 (Risk disclosure) 0.028 4.876 0.000* 0.028 4.805 0.000*
X2 (CEO age) 0.000 -0.165 0.869 0.000 -0.198 0.843
Z1 (Firm size) 0.009 0.721 0.472
Z2 (Firm age) 0.000 0.145 0.885
F 12 .018* 6.068*

R2 0.168   0.172   

Note:*significant at p < 0.001

5.1  The Effects of Risk Disclosure on the Operational 
Efficiency 

Table 5 shows a positive relationship between risk disclosure and 
operational efficiency, demonstrating that increasing risk disclosure 
improves decision-making efficiency on the allocation of resources. 
It is consistent with a recent study that found a positive effect of 
risk disclosure on operational efficiency (Derouiche et al., 2020). 
The disclosure of risk information enhances operational efficiency 
because it reflects the managers’ keen interest and awareness in 
disclosing the risk and implementing the risk management strategy 
(Derouiche et al., 2020; Jia et al., 2016). The more risk are disclosed, the 
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more aware the management team is of the possible threat, resulting 
in a more appropriate risk management strategy, and ensuring the 
company’s going concerned (Ji & Tan, 2016). Furthermore, risk 
disclosure exposes the company’s responsiveness to critical issues, 
allowing them to have a greater commitment in resolving the issue 
(Al-Hadi et al., 2016; Basoglu & Hess, 2014). Elshandidy et al. (2013) 
found that high-risk companies are sensitive to the degree of risk 
they face, resulting in more disclosure. The awareness of risk they 
confront enables the management team to efficiently and effectively 
make decisions that affect operational efficiency (Kleffner et al., 2003).

According to stakeholder theory, company influences and 
is influenced by stakeholder’s groups with diverse expectations 
(Deegan, 2000). Stakeholders expects having enough information 
relating to risk and opportunities, and when the stakeholders are 
resource suppliers, they are able to affect company’s performance 
(Guthrie et al., 2020). For this reason, it is important to manage and 
balance relationships with stakeholders through risk disclosure. The 
results of this study further support the notion that risk disclosure 
lowers asymmetrical information between stakeholders and the 
management, allowing the company to produce appropriate and 
efficient decisions. Moreover, operational efficiency can be affected 
by risk disclosure through the impact of the disclosure on profit 
margins, the sales and the expenses needed in the operating process 
(Derouiche et al., 2020). Hence, risk disclosure improves firm’s value 
(Abdullah et al., 2015) and performance (Dey et al., 2018). 

This study provides an empirical evidence that risk disclosure 
from manufacturing companies increases their operational efficiency, 
potentially as a result of stakeholders’ positive perceptions of 
companies’ commitment to communicating their risk (Derouiche et 
al., 2020; Loughran, 2018). Manufacturing companies face significant 
risks and pressure from current policies and norms to disclose 
their risks so that stakeholders value the risk disclosure (Reguera-
Alvarado & Bravo-Urquiza, 2020). Risk information is particularly 
important for stakeholders since it reflects a company’s operational 
sustainability (Mcchlery, 2021). As a result, the management is 
willing to disclose negative events experienced by the company 
(Gordon et al., 2010; Reguera-Alvarado & Bravo-Urquiza, 2020) to 
obtain feedback in the form of better stakeholders’ negotiation results 
(Derouiche et al., 2020).
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5.2  The Effects of the CEO’s Age toward the Operational 
Efficiency 

As shown in Table 5, the regression analysis indicates that the CEOs’ 
age had no significant impact on operational efficiency. It contradicts 
earlier studies (Gan, 2019; Xie, 2015) but supports the idea that 
CEOs’ age carries no essential effect on the companies’ efficiency 
(Ullah et al., 2020), companies’ strategic act (Wang et al., 2016) and 
performance (Liu & Jiang, 2020). Xie’s (2015) study, which focused 
on CEOs from Chinese companies who encounter long-term career 
issues, indicates that younger CEOs tend to be more cautious in 
making a decision. Meanwhile, since firm CEOs in Indonesia do not 
have a retirement age, long-term career is not a concern. Therefore, 
the CEO’s age does not influence operational efficiency. 

The age diversity of the board members may indicate that the 
ages of CEOs have no influence on the operational efficiency. This 
diversity creates distinctive perspectives during the decision-making 
process because the members come from different generations with 
different experiences and exclusive values (Ullah et al., 2020). Some 
previous studies have found a connection between CEO’s age and 
the company’s strategic decisions (Cannella et al., 2009). However, 
the strategic decisions made by big companies are frequently made 
by a team of members of various ages (Belenzon et al., 2019), thus 
the CEO does not have complete control over the decision. 

In the companies’ organisational structure, the board of 
directors is authorised to supervise the CEOs (Li & Roberts, 2017; Xu 
et al., 2017). The presence of board directors in a company ensures 
that the CEO’s age has no impact on the operational efficiency. Their 
supervision directs and guides the CEO to behave in accordance 
to their instructions and recommendations (Li & Roberts, 2017). 
As a result, the age of the CEOs age has no strong influence on the 
company’s performance. Moreover, human capital is more important 
for service firms than for manufacturing companies (Belenzon et 
al., 2019). 

6. Conclusions, Limitations, and Recommendation 
The growing competition in the manufacturing industry has become 
a significant issue for companies. To thrive in these rapidly changing 
industrial dynamics, companies must enhance their operational 
efficiency. Companies may accelerate their operational efficiency 
by taking a variety of steps, such as by understanding the risks 
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and disclosing them. Risk disclosure has been the subject of many 
studies in business, but none have demonstrated the impact of risk 
disclosure on operational efficiency. Efficiency is closely related to 
the companies’ policies. The policies are the result of a discussion 
among company’s managements, which includes the CEO. Every 
CEO has unique and distinctive characteristics. The impact of risk 
disclosure and the CEO’s age on operational efficiency is investigated 
in this study. 

From a theoretical perspective, our results offer useful insight 
in light of stakeholder theory. Based on the results of this study, risk 
disclosure carries a positive influence on operational efficiency. This 
shows companies’ awareness of managing and reporting risks. In 
turn, this risk disclosure is perceived useful by stakeholders as it 
reflects the company’s vulnerability to present, past, and future risks. 
This sensitivity also reflects the company's dedications to dealing 
with the risks it confronts. As a result, risk disclosure is beneficial 
for companies. 

This study presents the implication that every business is affected 
by uncertainty. Therefore, the disclosure of information related to 
risks has had a favourable impact on the companies. Furthermore, 
the findings in this study show that the risk disclosure from the 
manufacturing industry in Indonesia is relatively low. Hence, 
the policy-maker should provide a more relevant risk disclosure 
guideline for the management to generate a more comprehensive risk 
disclosure. This study also contributes to the company’s management 
understanding on the effects of risk disclosure on operational 
efficiency. It also assists investors in making investment decision 
on companies with the commitment to disclose their risk widely. 

The results of this study should be carefully generalised because 
in this study, risk disclosure was measured by the number of risks 
disclosed in the annual report and did not consider other sources. 
Therefore, future studies should further explore risk disclosure in 
different media, such as the newspaper, corporate websites, and 
social medias. In this study, the operational efficiency was estimated 
using the DEA approach. Thus, future studies are suggested to use 
different approaches, for instance the robustness check. This study 
eliminates outliers when processing the data. Consequently, future 
research is expected to adopt other measures if issues with data 
normality appears. This study was unable to show the effects of 
CEO’s age on operational efficiency possibly because it only involved 
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one industrial group. This offers opportunity for future studies to 
include a broader range of industries. 
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