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ABSTRACT

This study investigates ERM implementation of non-financial public listed companies (PLCs) in Malaysia against company size and
leverage. The ERM implementation is proxy by ERM Score. The ERM Score is based on COSO ERM Framework. Company size and
leverage is proxy by total revenues and liabilities/equities. The objective is to observe changes in ERM implementation in response
to changes in company size and leverage. This study develops a 3 by 3 matrix named ERM Behaviour Matrix to understand the
changes. The behaviour matrix captures changes in ERM implementation by mapping the ERM Score against company size and
leverage. The ERM implementation behaviour is defined as changes in ERM implementation driven by two stimuli, company size,
and leverage. Data are collected from annual reports 2016-2017. The study samples are 44 non-financial PLCs of high-risk sectors
(energy, utilities, and telecommunications and media). The matrix shows positive ERM behaviours for company size. ERM scores
increases as firm size increases, and decreases as firm size decreases. The matrix shows mixed ERM behaviours for leverage. A
number of companies’ shows status-quo behaviour i.e. as leverage increases, ERM Score remain constant. In contrast, several
companies’ shows negative behaviour, i.e. as leverage increases, ERM Score decreases. The matrix is an alternative approach to
understand ERM implementation. It is a simple and easy to use behaviour tool mapping ERM implementation against firm size and
firm advantage. It can be use in practice to monitor ERM implementation by companies. Results of this study contribute to enhance
understanding on ERM implementation by public limited companies (PLCs) in Malaysia.
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1. Introduction

The objective of implementing ERM is to provide a reasonable assurance that companies can
achieved their business objective and enhances value [35]. Companies cannot eliminate risks.
Therefore, they implement ERM as a strategic planning tool to identify, manage, and respond to risks
effectively [14,6]. ERM helps management to understand their key business risks [33] while
establishing strong risk management culture across the company [21].
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ERM is new concept in majority countries of Asia [30]. In Malaysia, even though ERM practices
are increasing, not all companies adopted ERM [45]. The development and application of ERM is
rather limited in practices [34]. According to [46], despite more attention given to ERM in past years,
ERM is still not widely practiced in Malaysia. ERM implementation is still at a low level particularly
among PLCs [34]. The study examines ERM practices by PLCs listed on Bursa Malaysia’s main market.
The results, ERM practices are at infancy level, and only 30% of the sample companies implemented
ERM programs [34].

This current study was motivated by the previous studies [30, 34, 46]. This study argues that ERM
is relatively a new concept in Malaysia and limited in practices. Studies investigating ERM
implementation in various industries in Malaysia are also limited. Against this backdrop, this study
investigates the behavior of enterprise risk management (ERM) implementations by Malaysian non-
financial public listed companies (PLCs) in response to two stimuli, company size, and leverage. The
objective is to understand how do companies’” ERM implementation changes company size and
leverage changes. The study focuses on two variables, company size and leverage. Company size and
leverage are two common factors use as independent variables in studies investigating ERM
implementations. Majority of the studies either use linear or logistic regression to determine the
influence of company size and leverage on ERM implementations. This study, on the other hand,
develops ERM Behaviour Matrix. The ERM Behaviour Matrix develops in this study presented an
alternative approach to understand ERM implementation against company size and leverage. Results
of this study contribute to enhance knowledge on ERM implementation by PLCs in Malaysia. It
contributes to the existing body of knowledge on ERM implementation by companies in Malaysia.
The matrix is a simple and easy to use behaviour tool, mapping ERM implementation against firm size
and leverage. It can be use in practice by regulators, policy makers and authorities to monitor
companies’ ERM implementation.

2. ERM Implementation Measurement
2.1 ERM Proxy or Keyword Search

ERM proxy search uses ERM related keywords as a proxy of ERM implementation [6, 11, 23, 26,
36, 44]. Examples are Chief Risk Officer, risk management committee, board risk management
committee, and audit committee. The keyword search methodology is a common method to
determine ERM implementation in companies. However, the limitation of keywords search is it
cannot measure levels of ERM implementation. Regardless, studies still use the keyword search
methodology to detect ERM implementation [16,32]. Ten out of twenty-five studies use keywords as
proxy for ERM implementation [24].

2.2 ERM Rating from Standard & Poor’s

ERM implementation can be detected based on the ERM rating of Standard and Poor's (S&P) [27,
31, 37]. S&P ERM Rating is an assessment tool to measure level of ERM implementation. Initially, S&P
develops ERM Quality Scale [39], for assessing level of ERM implementation for insurance companies.
Later, S&P expands and integrates the scale with ERM characteristics for banking and non-financial
companies. Originally, the S&P ERM Quality Scale consists of four categories: weak, adequate, strong,
and excellent. In 2009, S&P revises the scale into five categories: weak, adequate, adequate with risk
controls, strong and very strong [40]. A weak or adequate level indicates a traditional risk
management implementation, instead of ERM. Strong and excellent levels indicate an ERM
implementation [31].
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2.3 ERM Index

ERM index is a measurement tool to determine level of ERM implementation. [9, 10, 38] used
COSO ERM Framework as the basis for their ERM index development. The COSO ERM effectiveness
index by [38] is developed by assessing a company’s capability to meet its objectives for strategy,
operations, reporting, and compliance. [9] developed a questionnaire consists of 70 items based on
COSO ERM Framework’s eight components. The components are internal environment, objective
setting, event identification, risk assessment, risk response, control activities, information and
communication, and monitoring. The questionnaire items are being assessed as absence (scored as
zero “0”) or as presence (scored as one “1”). Later, [10] developed a similar list of 108 questions and
scoring. [20] used an ERM survey by Tilinghast Towers Perrin as a basis for developing an ERM index.
The index evaluates ERM implementation for the insurance industry. The index evaluates economic
capital model and metric of market value based risk, CRO or significant risk management entity, the
board, the CFO, the CEO or a committee having responsibility for risk management reports, risk
management being used to influence executive compensation and the risks being revealed in the
company’s decision making.

3. ERM Implementation Factors
3.1 Company Size

ERM implementation levels among companies varies [5,6]. [7] argued that ERM implementation
depends on the industry size. Generally, bigger company size with complex risks requires ERM
implementation. Bigger companies are likely to adopt and implement ERM due to their relatively high
complex business [23]. The companies face various risks and their company size enables them to
absorb the administrative and operational costs of ERM implementation. Bigger companies are
inclined to allocate more resources to implement ERM. [5, 18, 48]. [11] also agreed that ERM
implementation is influenced by company size. In other words, company sizes have positive
relationship with ERM implementation [7]. According to [12], as companies’ size increases, the
companies’ exposure to risks also increases. The larger the risk exposures, increases the possibility
to implementing ERM. In addition, as companies increase the scope of their business, their risk
exposures become more complex. Hence, these large companies need ERM to manage their risks
[17], and being large companies, they have the resources to invest in ERM [25]. In addition, previous
studies commonly use company size as a control variable in the studies of ERM and firm value. For
example, [38] used company size as a control variable, and finds company size had a positive
influence on firm performance. Several studies have also use company size as a control variable in
their investigation on the relationship between ERM implementation and firm value [13, 20, 25, 27,
47]. Their results agree with [38], company size has positive influence on ERM implementation and
firm value.

3.2 Financial Leverage

Companies use both debt and equity to finance their business operations. Leverage or financial
leverage is the ratio between total debt and total equity. Leverage measure how much a company’s
capital is from debt (debtholders) in comparison to from equities (shareholders). Companies with
larger amount of debt compared to equity have higher chances of not being able to pay off the debt’s
interest or principal. Generally, companies with higher leverage have to manage the risk of
bankruptcy or financial difficulty. Hence, highly levered companies are more likely to attain greater
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value from adopting ERM since ERM can minimize costs associated with the adverse consequences
of risks [26]. [42] argued that ERM can reduce cost of capital. ERM implementation improves
companies’ risk profile. It is used by credit rating agency such as Standard & Poor’s to signal financial
strengths of the companies. The benefit is lower cost of capital for the companies. [36] states that
companies with higher leverage are more involved in ERM. In Malaysia, according to [48] ERM
implementation is influenced by the company’s financial leverage. Similarly, a study by [18] on 90
PLCs, finds that companies with greater financial leverage are inclined to embed ERM framework.
Generally, financial leverage is likely to have positive influence on ERM adoption [26], yet the
relationship between financial leverage and ERM adoption is unclear [23, 32]. According to [17],
leverage has positive [36], negative [25] and no influence [9] on ERM implementation. While there
is an unclear relationship between leverage and ERM implementation, studies have shown that
leverage has negative relationship to firm value [3, 4, 13, 26, 25, 31].

4, Matrix

In risk management, matrix is used to assess risks. The matrix is called risk matrix. A risk matrix is
a graphical representation of risks. Risks are mapped on a graph, with the vertical axis representing
likelihood or probability and the horizontal axis representing impact or magnitude [43]. The matrix is
divided into four quadrants: (i) low impact, low likelihood; (ii) low impact, high likelihood; (iii) high
impact, low likelihood; and (iv) high impact, high likelihood.

Apart from risk management, matrix is commonly use in other areas such as growth strategies
and stakeholders management. Igor Ansoff develops Ansoff Matrix [1,2]. Ansoff Matrix is a tool uses
by companies to observe opportunities from both market, and product or service perspective. The
matrix assists companies to develop growth strategies. The vertical axis is market perspectives, and
the horizontal axis is the service or product perspective. Ansoff Matrix is also divided into four
guadrants (i) existing product, existing market (market penetration); (ii) existing product, new market
(market development); (iii) new product, existing market (product development) and (iv) new
product, new market (diversification).

In 1970, Bruce Henderson creates the Boston Matrix or Growth-Share Matrix for the Boston
Consulting Group [22]. The matrix assesses a product against its market share and market growth
rate. Similar to Ansoff Matrix, the purpose of Boston Matrix is for companies to plan strategic growth.
The vertical axis is the market growth rate and the horizontal axis is the market share. The matrix is
also divided into four quadrants: (i) low market share, low market growth (dogs); (ii) low market
share, high market growth (question marks); (iii) high market share, low market growth (cash cows)
and (iv) high market share, high market growth (stars).

In 1991, [28] developed a power-interest matrix to group stakeholders based on power and
interest. Power is stakeholders’ ability to influence an organisation strategy or project resources, and
interest is how interested are the stakeholders in the organisation or project succeeding. The vertical
axis is the power, and the horizontal axis is the interest. The purpose of the matrix is to assist an
organisation or project leader to manage their stakeholders strategically. The matrix is also divided
into four quadrants (i) low power, low interest (monitor); (ii) low power, high interest (keep
informed); (iii) high power, less interest (keep satisfied and (iv) high power, high interest (manage
closely).
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5. Methodology
5.1 Companies Selected for the Study

This study focuses on the industry with the highest risk namely energy (oil and gas), utilities,
telecommunications, and media. As stated by [15], utilities, telecommunications, and oil & gas are
the industries with the highest risk. The PLCs are selected using purposive sampling. The selection
criteria are (i) the companies issue annual reports and audited financial statements as at 31st
December 2016 and 31st December 2017, and (ii) the annual reports are available on the company’s
or Bursa Malaysia website. The annual reports are a form of corporate information verified by an
independent auditing process and officially published for stakeholders. Annual reports published on
a company’s website reflect the official disclosure of corporate information to stakeholders. Initially,
64 PLCs are selected for data collection (32 from Energy, 13 from Utilities, and 19 from
Telecommunications and Media sectors). However, 20 companies do not meet the selection criteria
and removes from the sample. The final sample consists of 44 companies. Table 1 provides the name
of the PLCs. Table 2 presents the numbers of sample companies against total number of companies
listed in Bursa Malaysia.

Table 1
List of PLCs

Energy (22 companies)

Telecommunications & Media (12 companies)

Alam Maritim Resources Berhad
Bumi Armada Berhad

Barakah Offshore Petroleum Berhad
Daya Materials Berhad

Dayang Enterprise Holdings Berhad
Deleum Berhad

Handal Resources Berhad

Hengyuan Refining Company Berhad
Sino Hua-An International Berhad
Icon Offshore Berhad

KNM Group Berhad

Malaysia Marine and Heavy Engineering Holdings Berhad
Petra Energy Berhad

Perdana Petroleum Berhad

PETRON Malaysia Refining & Marketing Berhad
Reach Energy Berhad

Serba Dinamik Holdings Berhad
Sumatec Resources Berhad

T7 Global Berhad

TH Heavy Engineering Berhad
Velesto Energy Berhad (UMW)

Wah Seong Corporation Berhad

Asia Media Group Berhad
Axiata Group Berhad
DIGI.COM Berhad

Green Packet Berhad

Maxis Berhad

Media Prima Berhad

OCK Group Berhad

Seni Jaya Corporation Berhad
Star Media Group Berhad
TIME DOTCOM Berhad
Telekom Malaysia Berhad
Utusan Melayu (Malaysia) Berhad

Utilities (10 companies)

Eden Inc. Berhad

Gas Malaysia Berhad

Kumpulan Perangsang Selangor Berhad
Malakoff Corporation Berhad

Mega First Corporation Berhad

PBA Holdings Berhad

PETRONAS Gas Berhad

Ranhill Holdings Berhad

Salcon Berhad

Taliworks Corporation Berhad
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Table 2
Sample versus Total Companies
Sector Total number of Number of companies  Percentage of sample
companies listed in included in the study vs. total companies
Bursa Malaysia (sample) (by sector)
Energy 32 22 68%
Utilities 13 10 77%
Telecommunications and 19 12 63%
Media
Total 64 44 -

5.2 Data Collection and Duration of Study

Data are collected from published annual reports for the financial years end 31st December 2016
and 31st December 2017.

5.3 Variables

This study adopts the ERM Score develops by [9] to measure ERM implementation. Company
size (FSIZE) is proxy by log of total revenue. Company leverage (FLEV) is proxy by ratio of total
liabilities to equities.

5.4 Data Analysis
5.4.1 Descriptive Statistics.

Descriptive statistics are calculated for all variables. The statistics include arithmetic mean,
standard deviation (SD), maximum (Max) and minimum (Min).

5.4.2. ERM Score.

The ERM score is obtained using a questionnaire consists of 70 items. The questions are based
on eight dimensions of COSO ERM components. The assessment results are either “0” for absence or
“1” for the presence of an item in the company’s annual report. The range of score is between 0 and
70. The average aggregated scores of items are then calculated into a total ERM Score for a company.
ERM Score of 0% represents no ERM implementation and a score of 100% represents full ERM
implementation. Table 3 presented an example of ERM score questionnaire and calculation. The ERM
scores are plotted in bar charts to observe the companies’ ERM implementation levels based on
sectors, and company size and leverage.

5.4.3. ERM Behaviour Matrix.

Motivated by Ansoff Matrix, Boston Matrix and Mendelow Matrix, this study develops a 3 by 3
matrix named ERM Behaviour Matrix. The purpose is to understand changes in ERM implementation
as company sizes and leverage changes. The Cambridge Dictionary defines behaviour as the way that
a person, an animal, or a substance behaves in a particular situation or under particular conditions.
For example, changes in consumers purchasing behaviours towards organic foods are driven by
consumers’ health consciousness and knowledge [41]. The ERM Matrix Behaviour provides insights
to changes in ERM implementation against companies’ size and leverage. The matrix map ERM
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implementation based on three variables: ERM Score, Company Size and Company Leverage. The
ERM Behaviour Matrix is two-dimensional. The vertical axis, the y-axis represents the ERM
implementation proxy by ERM Score. The horizontal axis, the x-axis represents the ERM
implementation factors, the company size and leverage. The ERM behaviour is grouped into 3 types:
increase, decrease and status quo. The matrix is divided into nine quadrants, representing nine types
of ERM behaviour. Table 4 presents the matrix and the ERM behaviours of each quadrant. Number
of companies mapped into each quadrants in the matrix represents number of observations

Table 4
Guide to ERM Behaviour Matrix
y (ERMS)
Negative Status quo Positive
Increase Behaviour Behaviour Behaviour
Status quo Status quo Status quo
Status quo Behaviour Behaviour Behaviour
Decrease Positive Status guo Negat.ive
Behaviour Behaviour Behaviour
Decrease Status quo Increase x (FSIZE/FLEV)
Table 3
Questionnaire and Calculation of ERM Score (Alam Maritim Resources Berhad)
NO ERM COMPONENTS YES (1) NO (0)
INTERNAL ENVIRONMENT
1 Is there a charter of the board? 1
2 Information on the code of conduct/ethics? 1
3 Information on how compensation policies align interest of managers with shareholders? 1
4 Information on individual performance targets? 1
5 Information on procedures for hiring and firing of board member and management? 1
6 Information on remuneration policy of board members and management? 1
7 Information on training, coaching and educational programs? 1
8 Information on training in ethical values? 1
9 Information on board responsibility? 1
10 Information on audit committee responsibility? 1
11 Information on CEO responsibilities? 1
OBJECTIVE SETTING
12 Information on company's mission? 1
13 Information on company's strategy? 1
14 Information on company's business objectives? 1
15 Information on adopted benchmarks to evaluate results? 0
16 Information on approval of the strategy by the board? 1
RISK IDENTIFICATION AND ASSESSMENT
Financial risk
17 Information on extent of liquidity? 1
18 Information on interest rate? 1
19 Information on the foreign exchange rate? 1
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NO ERM COMPONENTS YES (1) NO (0)
20 Information on the cost of capital? 1
21 Information on the access to the capital market? 1
22 Information of long-term debt instruments?
Compliance risk
23 Information on litigation issues? 1
24 Information on compliance with regulation? 1
25 Information on compliance with industry codes? 0
26 Information on compliance with voluntary codes? 0
27 Information on compliance with recommendation of Corporate Governance? 1
Technology risk
28 Information on data management? 1
29 Information on computer systems? 1
30 Information on the privacy of the information held on customers? 1
Economical risk
31 Information on the nature of competition? 1
Reputational risk
32 Information on environmental issues? 1
33 Information on ethical issues? 1
34 Information on health and safety issues? 1
RISK RESPONSE
Financial risk
35 General description of risk processes for determining how risk should be managed? 1
36 Information on written risk guidelines about how risk should be managed? 1
37 Response to the liquidity risk? Liquidity risk response 1
38 Response to the interest rate risk? 1
39 Response to the foreign exchange rate risk? 1
40 Response to the risk related to cost of capital risk. 1
41 Response to the access to the capital market? 1
42 Response to long-term debt instruments? 1
Compliance risk
43 Response to litigation risk? 0
44 Response to compliance with regulation risk? 1
45 Response to compliance with industry codes? 0
46 Response to compliance with voluntary codes? 0
47 Response to compliance with recommendation of Corporate Governance? 1
Technology risk
48 Response to data risk? 1
49 Response to computer system risk? 1
50 Response to the privacy of information held on customers. 1
Economical risk
52 Response to the competition risk? 0
Reputational risk
53 Response to environmental risk? 1
54 Response to ethical risk? 1
55 Response to health and safety risk? 1
CONTROL ACTIVITIES
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NO ERM COMPONENTS YES (1) NO (0)

56 Information on sales control? 0

57 Information on contingency plans or DRP (Disaster recovery plans)? 0

58 Information on review of the functioning and effectiveness of controls? 0

59 Information on segregation of duties? 1

60 Information on authorisation issues? 1

61 Information on documents and record as control? 1

62 Information on independent verification procedures? 0

63 Information on physical controls? 1

64 Information on process control? 1
INFORMATION AND COMMUNICATIONS

65 Information on verification of completeness, accuracy and validity of information?

66 Information on channels of communication to report suspected breaches of laws, regulations 1
or other improper.

67 Information on channels of communication with customers, vendors and other external 1
parties?
MONITORING

68 Information on how processes are monitored? 1

69 Information about Internal Audit? 1

70 Information about the budget of the Internal Audit? 0
Total 58
Total Weighted Average ERM Score (in percentage) 0.8285

ERM Behaviour is a function of ERM Score, Company Size and Company Leverage. Based on Table

4, the equations for the ERM Behaviour Matrix are as follows.

n n
Positive Behaviour = Z Ny, x; Z Ny, x,
i=1 i=1

n

n
Negative Behaviour = z Ny, x, T Ny, x;

i=1 i=1
n n n n n
Status Quo Behaviour = z ny_x_+ z Ny_x, + Z Ny_x + z Ny x= + Z Ny x_
i=1 i=1 i=1 i=1 i=1

n is number of companies

y is y-axis representing ERM Score

X is x-axis representing Company Size and Company Leverage

y4 is increase ERM Score from 2016 to 2017

y4 is decrease ERM Score from 2016 to 2017

y=is status quo or no changes in ERM score from 2016 to 2017

X4 is increase in company size or company leverage from 2016 to 2017
x4 is decrease in company size or company leverage from 2016 to 2017

X= is status quo or no changes in company size or company leverage from 2016 to 2017
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6. Results
6.1 Descriptive Statistics

Table 5 presents descriptive results of the mean, standard deviation, minimum and maximum
values of the dependent, independent, dummy and control variables. The ERMS has a mean score of
79% with a minimum score of 43% and a maximum score of 97%. The result shows all companies
implement ERM. However, the level of implementation varies. Company size shows a mean of RM
8.70 billion, ranging from a minimum of RM 6.57 billion to a maximum of RM 10.39 billion. The mean
of company leverage is 1.66. Minimum company leverage is 0.03 to a maximum of 14.54.

Table 5
Descriptive Results

N Mean Std. Deviation Minimum Maximum
ERMS 88 0.79 0.11 0.43 0.97
FSIZE 88 8.70 0.89 6.57 10.39
FLEV 88 1.66 2.34 0.03 14.54

Variable: ERM Score (ERMS), Company Size (FSIZE), Company Leverage (FLEV)

6.2 ERM Score by Sectors
6.2.1. Energy Sector

Figure 1 presents ERM Score for the Energy sector. An average 2-year ERM Score for the Energy
sector was 79.5%. In 2016, the maximum score is 96% by Dayang Enterprise Holdings Berhad and the
minimum score is 60% by Perdana Petroleum Berhad. The average ERM Score in 2016 is 79%. In 2017,
the maximum score is 94% by Wah Seong Corporation Berhad and the minimum score is 61% by T7
Global Berhad. The average ERM Score in 2017 is 80%. Looking at the differences between the 2-year
ERM Score, 12 out of 22 companies (55%) improve their ERM implementation. The companies are
Alam Maritim, Daya Materials, Deleum Berhad, Henngyuan, Sino Hua-An, lcon Offshore, MMHE,
Petra Energy, Perdana, TH Heavy, Velesto Ebergy and Wah Seoing. Perdana Petroleum Berhad, has
the lowest ERM Score in 2016. However, the company records the highest increment of 20% in their
ERM Score in 2017. Seven out of 22 companies (32%) show decline in their ERM implementation in
2017. The companies are Bumi Armada, Barakah Offshore, Dayang Enterprise, Handal Resources,
Reach Energy, Serba Dinamik and T7 Global Berhad. T7 Global Berhad recorded the lowest declined
in ERM Score of 17% in 2017 compared to 2016. The remaining 3 companies, PETRON Malaysia
Refining & Marketing Berhad, Serba Dinamik Holdings Berhad and Sumatec Resources Berhad show
status quo in their ERM Score from 2016 and 2017.

6.2.2. Utilities Sector

Figure 2 presents ERM Score for the Utilities sector. The average 2-year ERM Score for the utilities
sector is 84%. PETRONAS Gas Berhad records the highest ERM Score of 94% and 97% for 2016 and
2017, respectively. On the contrary, Eden Inc. Berhad records the lowest ERM Score of 70% and 69%
for 2016 and 2017, respectively. The average ERM Score in 2016 was 82% and 86% in 2017. Looking
at the differences of ERM Score between the 2-year shows, 8 out of 10 companies improved their
ERM implementation. The companies are Gas Malaysia Berhad, Kumpulan Perangsang, Malakoff
Corporation Berhad, Mega First Corporation Berhad, PBA Holdings Berhad, Petronas Gas Berhad,
Ranhill Holdings Berhad and Taliworks Corporation Berhad. PBA Holding Berhad records the highest
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increment of 11% in their ERM Score in 2017 from 2016. Salcon Berhad records the lowest ERM Score
decrement of 4% in 2017 from 2016. Two out of 10 companies, Eden Inc. Berhad and Salcon Berhad
experience reduction in ERM Score in 2017 from 2016. There was no status quo ERM Score by
companies in the utilities sector.
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Fig. 2. ERM Score for Utilities Sector
6.2.3 Telecommunication and Media Sector

Figure 3 presents ERM Score for the Telecommunications and Media sector. The average 2-year
ERM Score for the Telecommunications and Media sector is 74%. In 2016, the maximum score is 93%
by Axiata Group Berhad and the minimum score is 43% by Green Packet Berhad. The average ERM
Score in 2016 is 73%. In 2017, the maximum score is 90% by Star Media Group Berhad and the
minimum score is 60% by Asia Media Group Berhad. The average ERM Score in 2017 is 76%. Looking
at the differences between the 2-year ERM Score, 7 out of 12 companies improve their ERM score.
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The companies are Asia Media Group, Green Packet Berhad, Maxis Berhad, Star Media Berhad, Time
Dot Com, Telekom Malaysia and Utusan Melayu. Green Packet Berhad, the company with the lowest
ERM Score in 2016 records the highest increment of 20% in 2017 from 2016. Four out of 12
companies experience reduction in their ERM Score in 2017. The companies are Axiata Group Berhad,
Digi.Com Berhad, Media Prima Berhad and Seni Jaya Berhad. Axiata Group Berhad has the highest
ERM Score in 2016. However, the company records reduce ERM Score of 14% in 2017 from 2016.
OCK Group Berhad ERM Score remain unchanged in 2016 and 2017.
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Fig. 3. ERM Score for Telecommunications and Media Sector
6.3 ERM Score by Company Size and Leverage

Figure 4 presents ERM Score by company size. The results show company size drives ERM
implementation. Companies with high total revenues have high ERM Score. Figure 5 presents ERM
Score by company leverage. Leverage is proxy by total liabilities divided by total equities. Similarly,
the results show leverage drives ERM implementations. Companies with high leverages have high

ERM Score.
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ERM Score by Company Leverage
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6.4 ERM Behaviour Matrix

Figure 6 presents the ERM Behaviour Matrix of ERM implementation and company size. Table 6
presents the number of companies in each quadrant. Based on the results, 52% of the companies
shows positive behaviour, 32% negative behaviour, and 18% status-quo behaviour. Figure 7 presents
the ERM Behaviour Matrix for company leverage and Table 7 presents the numbers of observations.
Based on the results, 43% of the companies shows positive behaviour, 39% negative behaviour, and
18% shows status-quo behaviour.

7. Discussion

The average level of ERM implementation by non-financial PLCs is 79%. The result contradicts the
finding by [34]. [34] argued that ERM implementation is still low and only 30% of the PLCs in Malaysia
implement ERM. This study concludes that non-financial PLCs of high-risk sectors, energy, utilities,
and telecommunications and media, implements ERM. However, the level of implementation varies
between sectors and within the same sectors. This study develops the ERM Behaviour Matrix. The
purpose of the matrix is to observe the behaviour of ERM implementation against company size and
leverage. For ERM implementation and company size, the ERM behaviour is positive i.e. company
size is a driver to ERM implementation. As company size increases, so does ERM implementation.
Likewise, as company size decreases, ERM implementation decreases as well. These observations are
parallel with previous studies [5, 11, 17, 23, 25, 36, 18, 46]. These studies find large companies
implement ERM. For ERM implementation and leverage, the behaviour matrix also shows positive
behaviours, i.e. leverage is a driver to ERM implementation. As leverage increases, so does ERM
implementation. Likewise, as leverage decreases, ERM implementation decreases as well. Using a
simple behaviour matrix this study agrees with the positive findings of leverage and ERM
implementation by [18, 36, 48]. Results of this study disagrees with [23] and [32]. Both studies find
the relationship between financial leverage and ERM adoption is unclear. In terms of behaviour,
company size and leverage are the drivers or stimulus for ERM implementation.
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Table 6
ERM Behaviour Matrix: ERM Score (ERMS) and Company Sizes (FSIZE)
ERM Changes No of Changes No of Company Total No. of
Behaviour Company Company
Positive ERMS increase, 17 ERMS decrease, 5 2
behaviour FSIZE increase FSIZE decrease
Negative ERMS increase, 7 ERMS decrease, 7 14
behaviour FSIZE decrease FSIZE increase
ERMS status quo, 0 ERMS increase, 3 3
FSIZE status quo FSIZE status quo
Status quo  ERMS status quo, ERMS decrease,
behaviour FSIZE increase 3 FSIZE status quo ! 4
ERMS status quo, 1 1

FSIZE decrease
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Table 7
ERM Behaviour Matrix: ERM Score (ERMS) and Company Leverage (FLEV)

ERM Changes No of Changes No of Total No
Behaviour Company Company Company
Positive ERMS increase, 14 ERMS decrease 5 19
behaviour FLEV increase FLEV decrease
Negative ERMS increase, 11 ERMS decrease 6 17
behaviour FLEV decrease FLEV increase

ERMS status quo, ERMS increase.

FLEV status quo 0 FLEV status quo 2 2
Status quo ERMS Status quo, ERMS decrease, 5
behaviour FLEV increase 3 FLEV status quo 2

ERMS status quo, 1 1

FLEV decrease

8. Limitations and Future Study

The context of the study is limited to high-risk sectors of energy, utilities, telecommunications
and media sectors, leading to a small sample size that limited the generalizability of findings to all
non-financial sectors and companies in Malaysia. This study only covered data of 2-year period from
2016 to 2017. Collecting 2 years of data from annual reports of 44 companies are practical and
doable. However, the 2-year data may not be sufficient to get comprehensive views of ERM
implementation in relation to company size and leverage. This study uses the ERM Score develops by
[9], to measure ERM implementation. The ERM Score is easy to use. However, the score is not
developed for Malaysian PLCs environment and it is based on the COSO ERM Framework. It is a
challenge to pin down a good representative measure of ERM implementation level for the Malaysian
setting. Future studies may consider looking at a larger sample, including other sectors such as
Consumer Products & Services, Industrial Products & Services, Technology, Construction, and
Property, representing the entire population of non-financial sectors in Malaysia. Future studies may
develop an ERM score to measure level of ERM implementation in Malaysia. The ERM score may
incorporate other global risk management standards and guidelines such as published by
International Organization for Standardization (I1SO).

9. Conclusion

This study contributes to enhance understanding on ERM implementation in Malaysian non-
financial PLCs. Despite ERM considered as a new concept, PLCs in Malaysia do implement ERM in
their organisation. However, the level of implementations varies according to sectors, firm size and
leverage. This study develops ERM Behaviour Matrix to capture changes in ERM implementations
against changes in firm size and leverage. Larger companies and companies with high leverage have
higher level of ERM implementation. Smaller companies and companies with low leverage have lower
level of ERM implementation. Indicating that larger companies have the resources to implement
ERM. As companies become larger, the risks become more complex. Hence, the need to increase
ERM implementation. As companies’ rely more on liability to finance their operation, the higher is
the risk of not being able to pay off the debt. Hence, increasing the needs to manage risks, through
increasing level of ERM implementation.
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