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risk and mitigation strategy efforts using the lens of the agency theory. Exploratory factor
analysis (EFA) is used to validate the variables of the study and regression is performed to
analyze the relationship of halal food supply risk and mitigation strategy. It is identified that

January 7 2021 halal food supply risk (agency uncertainties) consists of quality risk, delivery risk, and price/cost
Keywords: risk. The mitigation strategy efforts consist of behavior-based management, buffer-based
Agency theory management, and traceability-based management. Results indicate that halal food supply risk
Supply risk management significantly increase mitigation strategy efforts of firms. However, price & cost risk does not
Halal supply chain significantly increase behavior-based management. Practical implications include suggesting the
Mitigation strategy firms to invest more in buffer-oriented so as to mitigate the agency uncertainties.

Exploratory factor analysis © 2021 by the authors; license Growing Science, Canada.

1. Introduction

Securing a source of the product being supplied to the food manufacturer is very important in halal supply management.
The relationship between buyer and supplier should be integrated so as to implement strategic management for producing
halal products. However, there is a lack of empirical study on the “types of halal supply risks” and “mitigation strategy” in
order to manage risk consequences in the halal food supply chain (HFSC). Risk in halal food transportation (Yaacob et al.,
2018), identifying the risk elements related to the HFSC (Khan et al., 2019) and supplier management in the HFSC (Fujiwara
& Ismail, 2018) are few of them. From the context of the recent study related to risk management, it is identified that there
is no further examination of the types of halal food supply risk and the risk management strategy. There is a need to have
an in-depth supply risk management (SRM) study to manage halal food supply risk that can lead to adverse risk
consequences in HFSC. Thus, the purposes of the study to identify the types of halal food supply risks and types of
mitigation strategies. Furthermore, the study examines the relationships between halal supply risk and mitigation strategy
efforts performed by food manufacturers.

2. Literature review

This section is an overview of the literature in area of SRM and development of the hypotheses of the study by utilizing
established theories. The study adopted existing literature in SRM to develop the hypothesis due to the insufficient literature
on halal SRM.

2.1 Source of supply risk

Cheng et al., (2012) defined supply risk concerning the likelihood related to the inbound supply from the supplier failures
or an inconsistent supply market, for which the results bring a lack of ability the principal to fulfill the demand or cause a
threat (life and safety) to the consumer. The study of SRM is more concentrated on upstream risks so as to identify quality
risk, price and cost risk and delivery risk (Diabat et al., 2012; Gouda & Saranga, 2018; Manuj & Mentzer, 2008; Zsidisin
et al., 2016). This study adopted the classification of supply risk as follows:
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a) Price & cost risk
b) Quality risk
c) Delivery risk

2.2. Supply risk and mitigation strategies

The agency theory is spotted when the issues that come to pass from one party addressed as a principal delegate the works
to another party addressed as an agent (Eisenhardt, 1989). Various studies applied this theory to understand how both parties
in the supply chain structure are managing risks (Fayezi et al., 2012). The study considers the food manufacturing company
which is halal based as principal and the supplier as agent. The application of agency theory, in case of large number of
risks associated with the halal food manufacturer, recommends that the firm should embrace efforts that diminish the
likelihood and effect of an adverse function on the association. As per the agency theory, appropriate risk reduction
techniques are clustered as behavior-based management efforts or buffer-oriented efforts to protect the principal from
destructive events (Fayezi et al., 2019; Gandhi et al., 2012; Shafiq et al., 2017; Zsidisin & Ellram, 2003). Behavior-oriented
efforts focus on those activities or tasks that give to a decrease in supply-side risk. As the buffer-oriented efforts are a greater
amount of a result-based approach firms utilize buffers to diminish the impact of risk events. Moreover, the study stressed
that the traceability technique is important in halal management assurance in order to secure the halalness of the products.
The measurement and process of operating activities proactively (prevent) utilize by behavior-oriented efforts that will lead
to a decrease in supply-side risks (Cheng et al., 2012). As mentioned by (Gouda & Saranga, 2018), likelihood of risk events
in supply chain activities can be reduced by utilizing preventive risk mitigation efforts. This effort needs human/monetary
input information sources to improve the processes and decrease the possibility of risk events. (Cheng et al., 2012; Gandhi
et al., 2012; Shafiq et al., 2017). The supplier's behavior is evaluated so as to give an impact on the buyer's outcomes
(Whipple & Roh, 2010; Zsidisin & Ellram, 2003). The initiatives of this technique are implementation of the quality
management program, supplier certification, supplier development and supplier quality audit (Spekman & Davis, 2004;
Zsidisin & Ellram, 2003; Zu & Kaynak, 2012). The study proposes that agency uncertainties (halal supply risks) can be
managed (mitigate) through the adoption of the behavior-based management technique which promotes supplier halal
information, halal integrity (trust), and assurance quality, so as to reduce the likelihood of partner opportunism. This
technique follows the agency theory's gauge that the principals will draw on behavior-based management techniques when
the goal, risk, and information-sharing conditions in their relationships with agents are favorable (Eisenhardt, 1989).
Therefore, the study proposes the following hypotheses:

H: : Price & cost risk significantly increases behavior-based management efforts.
H:  :  Quality risk significantly increases behavior-based management efforts.
H;  :  Delivery risk significantly increases behavior-based management efforts.

Buffer-oriented efforts which are reactive includes keeping the safety stock, multiple supply sources and requiring the
suppliers to hold inventory (Cheng et al., 2012). These approaches aim to reduce adverse effect of the supplier’s activities
(Fayezi et al., 2019). Buffer oriented approaches are more of outcome-based management and firms utilize buffers to lessen
the impact of the risk events (Gandhi et al., 2012). Ho et al., (2015) and Ivanov et al., (2017) stated that the principal can
utilize multiple sources of supply, maintaining safety stock, and multiples modes of transportation for the same items as a
buffer to address supply risk. This strategy limits the risk which occurs due to the network's supply chain and scaffold
activities that length the limits of the firm to accomplice supply chain partners in the process of diminishing the risk (Gouda
& Saranga, 2018). This is advantage for principals when one supplier fails to deliver as per contract, other sources remain
to neutralize the supply gaps. In this context, the study proposes that buffer-based management mechanisms are abled better
to assist halal food manufactures in mitigating the adverse consequences of agent imperfection, without substantive
intervention into agent operations. It promotes multiple halal supply sources, accessibility of halal transportation, and
certified facilities of the halal supplier. Therefore, the following hypotheses have been formulated:

Hs : Price & cost risk significantly increases buffer-based management efforts.
Hs : Quality risk significantly increases buffer-based management efforts.
Hs : Delivery risk significantly increases buffer-based management efforts.

Ab Talib et al., (2015) explored and concluded that traceability is one of the halal supply chain’s critical success factors.
Low data integrity for halal products and lack of traceability system poses a threat to the effective management of the halal
supply chain (Khan et al., 2018). Application of traceability in halal context is at a new stage due to its infancy of large
scale of halal products (Mat Aris & Soon, 2014; Shafii & Khadijah, 2012). According to Khan et al., (2018), halal
traceability aims for transparency of halal production that leads to an increase in consumer trust in the final products.
Established traceability practices in halal management can mitigate cross-contamination risk and reduce cost, in the longer
run (Abd Rahman et al., 2017, Mohamed et al., 2016; Zhao et al., 2018). The advantages of traceability can channel
information related to halal standards allow food manufacturers or consumers to verify halal products and secure the
specification of the halal requirement (Shafii & Khadijah, 2012). By obtaining information from halal authority, this allows
the stakeholders to get information about the product (Ab Talib & Chin, 2018) such as the name of firms, manufacturer of
the products whereas a food manufacturer can trace the supplier who has the halal certification. Implementation of halal
food traceability system in the upstream supply chain can be considered effective by monitoring systems and inventory
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management systems. Raw material should be good, clean, permitted, legal nutrition food and be slaughtered according to
Sharia law (Ali et al., 2017; Mohamed et al., 2016). For inbound logistics, if needed, Samak should be done to certain trucks
or containers (Fujiwara & Ismail, 2018; Mohamed et al., 2016; Supian, 2018). For production-level, using halal equipment
and worker practice the concept of hygiene is implemented as permitted by Sharia law (Mohamed et al., 2016). Being
traceability-oriented can be a preventive approach to reduce supply risk. It promotes authenticity of traceability information
on halal suppliers (Duan et al., 2017) the ability to trace the quality of the halal product, providing halal awareness to the
supplier, and the ability to identify whether the product was dispatched or stored accordingly based on halal standards (Abd
Rahman et al., 2017). Therefore, the following hypotheses have been formulated:

H- : Price & cost risk significantly increases traceability-based management efforts.
Hs : Quality risk significantly increases traceability-based management efforts.
Hy : Delivery risk significantly increases traceability-based management efforts.

3. Methods

The element of the investigation depends on a positivist model as the study applies a deductive methodology. It has derived
hypotheses from theories after reviewing the literature thereby confirming the hypotheses. As it is often associated with a
deductive approach, survey strategy is applied for this study. This study collected large amount of data to address the halal
food manufacturers in Malaysia. Substantial of data is obtained from Jabatan Kemajuan Islam Malaysia (JAKIM) halal
directory website. A set of questionnaires are utilized as an instrument for the survey approach in order to obtain input for
data measurements from the halal food manufacturing company.

3.1. Sampling design

The study utilized a convenience sampling technique to collect data information from halal food manufacturer firms. An
appropriate way for this study to collect a sample by visiting the JAKIM halal directory website to acquire data with
variables like the type of industry, name of firm, e-mail address, the person in charge, etc. To address the research objectives,
the study utilizes the input data from questionnaires. A total of 111 halal food firms took part in the survey.

3.2. Questionnaire development

Questionnaire is the instrument used for survey method so as to obtain information for data measurements from the halal
food manufacturing company. A quality questionnaire should be straight to the point, simple, and readable (Frazer &
Lawley, 2001). According to Lynn, (1986), the development of a questionnaire involves two processes; content
development stage and judgment stage. At the content development stage, the study constructs the content domain from
literature reading, generating the appropriate items and structuring the instrument. The content domain can be identified by
reviewing the literature on the related topic of the study, interviewing related respondents or performing a focus group study
(Zamanzadeh et al., 2015). The literature of the halal study is very limited. Therefore, the study adopted the content domain
from the previous study related to SRM. Based on section 2, it is identified that halal SRM consists of a type of supply risk
(quality, price and costs, and delivery risk) and risk mitigation strategy (behavior-based management, buffer-based
management, and traceability-based management). In the judgment stage, the study invited a specific group of experts
(based on area expertise) for a pre-test to confirm the proposed item in the questionnaire. The expert will calculate the
degree of relevance item for each variable to determine the suitability of content domains. The development of an instrument
will be confirmed by the experts in order to ensure the domains are adequacy with the particular concept of interest
(Nunnally & Bernstein, 1994). Exploratory factor analysis (EFA) was used to validate the scale of the questionnaire. This
technique was recommended by (Hair et al., 2019). The study performed EFA by utilizing seven steps compiled by Moretti
etal., (2019). Appendix A shows that the final questionnaire for the study.

3.3. Exploratory factor analysis (EFA)

EFA helps researchers for exploring the main elements to develop a model or a theory, represented by a set of items derived
from a large set of latent constructs (Henson & Roberts, 2006; Pett et al., 2003), and it's used to validate the scale of the
variables (Hair et al., 2019). EFA process is to derive a smaller set of underlying factors from a large number of variables
that can be categorized and the essential information in the variables be summarized (Dobni, 2008).

Table 1

Steps for the application of EFA
Steps  Description Steps  Description

Extraction method: PCA- principal component analysis
Rotation method: Varimax orthogonal
Kaiser-Meyer-Olkin (KMO): >0.60 Communalities values: >0.50

Bartlett’s test: Correlations among the variables are valid.

1 Anti-image correlation: > 0.50

Total variance explain: at least 60% of variances. Eigenvalue: >1.0
Cronbach’s Alpha coefficient: >0.60

=N O w»
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Table 1 presents seven steps in conducting EFA. The 10-point interval scale (1- strongly disagree to 10- strongly agree)
has been used in the operating measurement for each item. This scale is more efficient in the measurement model because
of its extensive choice and higher independence (Awang et al., 2016).

3.4. Regression analysis

Regression analysis is used to identify the correlations between two or more variables having cause and effect relations.
Regression also can utilize to prediction of model by utilizing the relation of the variables (Uyanik & Giiler, 2013). Thus,
it can serve as an analysis tool to measures relationships and for testing the hypothesis of the study. This study applies
regression analysis for examining the relationships between halal supply risk and mitigation strategy in order to investigate
the effectiveness of halal SRM.

4. Results

4.1 Analysis of halal supply risk factors

Table 2 shows the results of EFA for halal supply risk factors. As recommended by (Hair et al., 2010) the EFA is established
when the value of KMO-MSA is higher than the threshold value of 0.7. In this case, the EFA for halal supply risks construct
(KMO-MSA = 0.894) is satisfied as they meet the EFA requirement. In addition, the Bartlett test (1145.145) for all
constructs shows a significant (p-value: 0.00 < 0.05) which says the data is valid to be tested with EFA. Through the measure
of sampling adequacy index, a better analysis of each variable sufficiency to the study of EFA is conducted. As suggested
by (Cleff, 2019), it is suitable for values from the main diagonal higher than 0.5. The elements from the main diagonal are
above 0.5, many of them exceeding threshold of 0.7. Anti-image correlation coefficients indicate that the factor analysis is
appropriate. According to Hair et al. (2009), the acceptable threshold for communalities value is 0.50. Two items in halal
supply risk construct were identified having a poor value of communalities which are QR5=0.255 and DR7=0.237.
Nonetheless, the analysis is proceeded to the following steps to confirm the results. It is possible to generate a factorial
model, having met all of these previous criteria. Three components of the type of halal supply risks (agency uncertainties)
explain 63.762% of data variance. Meanwhile, those components had had eigenvalues above 1.0 which are components 1,
2, and 3 presented values of 7.468, 2.448, and 1.562, respectively. It means that more than half of the total variance has
been explained. In addition, the three components were yielded after executing with principal component analysis. Hence,
the model generated can be considered valid.

Table 2

Analysis of EFA for halal supply risk factors
Analysis of statistic Value Analysis of statistic Value
No. of items 18 Anti-image correlation coefficients Exceeding 0.70
KMO-MSA 0.894 Eigenvalue of factor 1 (quality risk) 7.468
Bartlett’s test 1145.145 Eigenvalue of factor 2 (delivery risk) 2.448
Df 153 Eigenvalue of factor 3 (price & cost risk) 1.562
Sig. p value 0.00 % of Cumulative Variance for three factors 63.76%

Meanwhile, Table 3 shows the rotated component matrix results after performing the varimax rotation. The total item to be
tested under the halal supply risk construct is 18.

Table 3
Rotated Component Matrix for halal supply risk
Component
1 2 3
PR1 .861
PR2 197
PR3 77
QR1 819
QR2 713
QR3 745
QR4 791
QRS Deleted
QR6 755
QR7 745
QR8 762
DR1 793
DR2 752
DR3 712
DR4 813
DRS .801
DR6 786
DR7 Deleted

PR: Price & cost risk QR: Quality risk DR: Delivery risk
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The first component is about Quality Risks (QR) followed by Delivery Risks (DR) and Price and Cost Risks (PR). In the
first and second components, two items (QRS and DR7) are deleted from the analysis since they carry factor loading below
0.5. Meanwhile, all items under component three are maintained since the range value of factor loading is between 0.777
and 0.861.

4.2 Analysis of mitigation strategy factors

Table 4 shows the results of EFA for mitigation strategy factors. The EFA is established when the value of KMO-MSA is
higher than the threshold value of 0.7 as recommended by (Hair et al., 2010). In this case, the EFA for mitigation strategies
construct (KMO-MSA =0.911) is satisfied as they meet the EFA requirement. In addition, the Bartlett test for all constructs
shows a significant (p-value: 0.00 < 0.05) in which the data is valid to be tested with EFA. The study of EFA through the
measure of sampling adequacy index is conducted using a higher accurate analysis for each variable adequacy. This index
is suitable for those values from the main diagonal higher than 0.5 and is presented in anti-image correlation matrix, as
recommended by (Cleff, 2019). With most of the elements exceeding the threshold of 0.8, all the elements from the main
diagonal are above 0.5. According to Hair et al. (2009), the acceptable threshold for communalities value is 0.50. One item
in the mitigation strategy construct is identified as having a poor value of communalities which is BBM3=0.171.
Nonetheless, the analysis is proceeded to the following steps to confirm the results. Three components of the mitigation
strategy explain 61.077% of data variance. Meanwhile, those components had had eigenvalues above 1.0 which are
components 1, 2, and 3 presented values of 8.761, 2.229, and 1.836, respectively. It means that more than half of the total
variance has been explained. In addition, the three components were yielded after executing with principal component
analysis. So, the model generated can be considered valid.

Table 4

Analysis of EFA for mitigation strategy factors
Analysis of statistic Value Analysis of statistic Value
No. of items 21 Anti-image correlation coefficients Exceeding 0.80
KMO-MSA 0911 Eigenvalue of factor 1 (buffer-based management) 8.761
Bartlett’s test 1283.510 Eigenvalue of factor 2 (behavior-based management) 2.229
Df 210 Eigenvalue of factor 3 (traceability-based management) 1.836
Sig. p value 0.00 % of Cumulative Variance for three factors 61.08%

Meanwhile, table 5 shows the rotated component matrix results after performing the varimax rotation. The total item to be
tested under the mitigation strategy construct is 21. The first component is about Buffer-based Management (BFM) followed
by Behavior-based Management (BBM) and Traceability-based Management (TBM). In the second component, one item
(BBM3) is deleted from the analysis since the carry factor loading below 0.5. Meanwhile, all items under the rest
components are maintained since the range value of factor loading is over 0.6.

Table 5
Rotated Component Matrix for mitigation strategy
Component Component Component
1 2 3 1 2 3 1 2 3

BBM1 0.743 BFM1 0.752 TBM1 0.78
BBM2 0.732 BFM2 0.758 TBM2 0.739
BBM3 Deleted BFM3 0.723 TBM3 0.711
BBM4 0.714 BFM4 0.763 TBM4 0.765
BBM5 0.76 BFMS5 0.722 TBMS 0.779
BBM6 0.733 BFM6 0.696 TBM6 0.698
BBM7 0.786 BFM7 0.724
BBMS 0.643

4.3. Reliability test (Cronbach’s Alpha: o)

Internal reliability tests were calculated to obtain a value of the variables in the questionnaire. Table 6 presents the reliability
results for halal supply risk and mitigation strategy. All constructs are satisfied since the o value is higher than 0.6 (Hair et
al., 2009).

Table 6

Internal reliability analysis
Construct No. of Items o
Halal supply risk 16 0.921
Mitigation strategy 20 0.931

4.4. Hypotheses testing

Table 7 illustrates the results of multiple regression analysis. The R? for this model revealed 0.341, which implies that 34.1%
of the variance in the behavior-based management can be foreseen from the grouping of halal supply risk factors. This
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analysis showed quality risk (b=0.379, p=0.000) significantly increases behavior-based management efforts. Delivery risk
(b=0.190, p=0.041) also shows significant increase in behavior-based management efforts. However, price and cost risk do
not significantly show an increase in behavior-based management efforts. Therefore, H2 and H3 are supported by the
analysis.

Table 7

Halal supply risk and behavior-based management efforts
Predictors Constant b F t p R?
Price and cost risk 0.138 1.482 0.141
Quality risk 1.753 0.379 18.484 3.918 0.000** 0.341
Delivery risk 0.190 2.068 0.041*

Dependent variable: Behavior-based management
sig. level at <0.05*

sig. level at <0.01**

N=I11

Table 8 shows R? for this model revealed 0.322, which implies that 32.2% of the variance in the buffer-based management
can be foreseen from the grouping of halal supply risk factors. This analysis showed price and cost risk (b=0.216, p=0.024),
quality risk (b=0.256, p=0.010), and delivery risk (b=0.235, p=0.013) significantly increase buffer-based management
efforts. Therefore, H4, HS, and H6 are supported by the analysis.

Table 8

Halal supply risk and buffer-based management efforts
Predictors Constant b F t p R?
Price and cost risk 0.216 2.296 0.024*
Quality risk 1.677 0.256 16.950 2.605 0.010* 0.322
Delivery risk 0.235 2.528 0.013*

Dependent variable: Buffer-based management
*sig. level at <0.05
N=111

Table 9 shows R? for this model revealed 0.388, which implies that 38.8% of the variance in the traceability-based
management can be foreseen from the grouping of halal supply risk factors. This analysis showed price and cost risk
(5=0.200, p=0.027), quality risk (b=0.287, p=0.003), and delivery risk (b=0.287, p=0.012) significantly increase
traceability-based management efforts. Therefore, H7, H8, and H9 are supported by the analysis.

Table 9. Halal supply risk and traceability-based management efforts

Predictors Constant b F t p R?
Price and cost risk 0.200 2.239 0.027*

Quality risk 1.212 0.287 22.589 3.073 0.003** 0.388
Delivery risk 0.287 3.239 0.002**

Dependent variable: Traceability-based management
*sig. level at <0.05

**sig. level at <0.01

N=111

5. Discussion
5.1 Type of halal supply risk and mitigation strategy efforts

The results establish that halal food supply risk (agency uncertainties) consists of quality risk, price & cost risk, and delivery
risk. According to Srinivasan et al., (2011), the firm relies on the quality of suppliers in order to secure high quality of
products. The firm may face potential risks like the quality problem with materials delivered not meeting the halal standards,
products being contaminated by unclean things or haram source (Handayani et al., 2019; Tieman, 2019), and containing the
forbidden or dirty component in the ingredients (Hosseini et al., 2019). A crucial issue in supply chain management is
managing a supplier who is involved particularly with the raw materials cost and the primary products cost (Yoon et al.,
2017). It is related to product price volatility, products recall by the supplier, procurement cost, and other sources of tangible
costs caused by the supplier (Alikhani et al., 2019). Additionally, global market competition may lead the firms to face the
risk of price volatility (Ghadge et al., 2017). According to Radzi et al., (2017), Japanese food companies are being exposed
to the price volatility of raw materials, and the price imported is subjected to foreign exchange. Khan et al., (2019)
mentioned, raw materials of halal may increase the value of procurement thereby affecting the performance of supply chain
activity. Another type of supply risk which should be taken into account is the delivery risk in the supply chain. According
to Supian (2018), there is a potential for cross-contamination when a halal substance comes into contact with the non-halal
product. The halal product can become haram if the contact which caused haram is a contact of previous delivery by the
same transport. Another potential risk faced by food manufacturer is when the suppliers may fail to segregate allocation for
halal products, poor packaging, and preservation (Rathore et al., 2017), and goods are not in good condition after being
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delivered from the suppliers (Kristina & Wijaya, 2017). Meanwhile, the results establish mitigation strategy efforts in halal
SRM which consists of buffer-based management, behavior-based management, and traceability-based management. As
stated by agency theory, risk can be reduced by utilizing behavior-based management efforts and buffer-oriented methods
to protect the principal from destructive events (Fayezi et al., 2019; Gandhi et al., 2012; Shafiq et al., 2017; Zsidisin &
Ellram, 2003). The adoption of both techniques can be utilized in halal management. The results confirmed through a survey
of the study and analysis of EFA. A behavior-based management effort focuses on those processes that lead to a reduction
in supply risks. Agency uncertainties (halal supply risks) can be mitigated through the adoption of the behavior-based
management technique that promotes supplier halal information, halal integrity (trust), and assurance quality, so as to reduce
the likelihood of partner opportunism. According to Fayezi et al., (2019), the agility of enterprises can be developed through
this technique such as supplier/buyer engagement (supplier development quality program, and buyer relationship
management). Buffer-oriented efforts are outcome-based techniques therefore firms utilize buffers to minimize the
consequence of the risks in the supply chain. It promotes multiple halal supply sources, accessibility of halal transportation,
and certified facilities of the halal supplier. The principal can utilize multiple sources of supply, maintaining safety stock,
and multiples modes of transportation for the same items as a buffer to address supply risk (Ho et al., 2015; Ivanov et al.,
2017). Fayezi et al., (2019) mention, agility can be achieved through improving the capability of enterprises, by developing
management buffers to mitigate the adverse effects of agency uncertainties centered. Moreover, the study confirms the
traceability technique is important in halal management assurance in order to secure the halalness of the products.
Establishment traceability practices in halal management can mitigate cross-contamination risk and reduce cost, in the
longer run (Abd Rahman et al., 2017; Mohamed et al., 2016; Zailani et al., 2010; Zhao et al., 2018). Being traceability-
oriented can be a preventive approach to reduce supply risk. It promotes authenticity of traceability information on halal
suppliers (Duan et al., 2017), the ability to trace the quality of the halal product, provides halal awareness to the supplier,
and the ability to identify whether the product was dispatched or stored accordingly based on halal standards (Abd Rahman
etal., 2017).

5.2. Relationship between halal food supply risk and mitigation strategy

Findings have indicated that quality risks and delivery risks significantly increase behavior-based management efforts.
Quality of products (raw material) and delivery is a crucial issue on the supply-side to ensure that the final products meet
the quality of the marketplace (Prakash et al., 2017). According to Fayezi et al., (2019), behavior-based management effort
enables to ensure the agent to meet the quality requirement and improve the agent's ability. For instance, the firms take the
initiative to implement a halal quality management program with their suppliers to ensure the quality of material supplied
meets the halal standards and delivered in good condition. However, the results indicated price and cost risk did not
significantly increase behavior-based management. The firm cannot adopt this effort to mitigate this type of risk due to the
uncontrollable commodity prices. The significant increase in the costs of major ingredients in food and beverage
manufacturing can be because of the inconsistencies in the global agricultural commodity prices (Bellmann & Hepburn,
2017). Meanwhile, the results showed price/cost risk, quality risk, and delivery risks significantly increase buffer-based
management efforts. This analysis indicated the more increase in halal supply risk, the more agencies will increase their
buffer-oriented efforts. The agency will utilize multiple sources of supply, maintaining safety stock, and multiples modes
of transportation for the same items as a buffer to address supply risk (Ho et al., 2015; Ivanov et al., 2017)). Utilizing
multiple sources is one of the means to minimize the risks of supply disruption and to form a more competitive supply
environment (Klassen & Vereecke, 2012)). For instance, the firm is able to replace one halal source if the raw material
quality were contaminated with forbidden elements. Moreover, utilization of halal logistics service providers such as halal
warehouses may secure the firms’ raw material from contaminated by the prohibited element (Tieman et al., 2013; Zailani
et al., 2018). However, cost of the supplier’s investment in the finished goods inventory will often be passed to the
purchasing firm in the form of a higher price (Teng et al., 2016). The analysis also indicated price/cost risk, quality risk,
and delivery risk significantly increase traceability-based management efforts. The more increase in halal supply risk, the
more agencies will increase their traceability management efforts. The advantages of traceability management can channel
the information related to halal standards allowing food manufacturers or consumers to verify halal products and secure the
specification of the halal requirement (Shafii & Khadijah, 2012). To ensure the halalness of the final products is an important
issue in halal principles whereby the origin of the source of raw materials must be halal. By obtaining information from
halal authority allows the agency to get information about the product (Ab Talib & Chin, 2018) such as the name of suppliers
who has the halal certification. The summary of the research hypotheses is shown in Table 10.

Table 10
Summary of hypotheses testing
No. Research hypotheses Results

1 Price & cost risk significantly increases behavior-based management efforts. Not supported
2 Quality risk significantly increases behavior-based management efforts. Supported
3 Delivery risk significantly increases behavior-based management efforts. Supported
4 Price & cost risk significantly increases buffer-based management efforts. Supported
5 Quality risk significantly increases buffer-based management efforts. Supported
6 Delivery risk significantly increases buffer-based management efforts. Supported
7 Price & cost risk significantly increases traceability-based management efforts. Supported
8 Quality risk significantly increases traceability-based management efforts. Supported
9 Delivery risk significantly increases traceability-based management efforts. Supported
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6. Conclusion and Implication of the Study

The study has highlighted the gaps of literature in types of halal supply risk and mitigation strategy efforts and used agency
theory to examine the agency uncertainties and mitigation approaches within food manufacturers. The study has shown that
quality risk, delivery risk, and price/cost risk was an agency uncertainty in halal supply-side in food manufacturer. The
study also has shown, behavior- and buffer-oriented efforts are able to cope with and manage many of the uncertainties
present within the supply-side. Moreover, traceability-based management efforts also can assist the agency to manage the
supply-side uncertainties. With respect to the practical implications, the firms suggest that investing more in buffer-oriented
so as to mitigate the agency uncertainties. The adoption of this effort significantly contributed to all halal supply risk types
in the supply chain rather than behavior-based efforts. However, the firms will face lot of costs (financial) to adopt to the
buffer-oriented efforts.
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Appendices A

Halal food supply risk
Please use the scale below to indicate the extent to which you agree or disagree with the following statements:
Price and cost risks

1 ==Strongly 10 = strongly
Items disagree agree
123 ]4|5]6]7]|8]9]10

Inability of a supplier to offer a competitive price for halal
products

Inconsistent price for halal products (e.g.: commodity price and
foreign exchange).

3. | Procurement of halal raw material increases costs.

Quality risks

1==Strongly 10 = strongly
Items disagree agree
123 ]4]|5]6]7]|8]9]10

Quality problems with materials delivered not meet the halal
standard.

Supplier fails to adhere to specified food quality standards of
halal.

Products are contaminated by unclean sources (ngjis) things.
Product is contaminated with haram sources (e.g.: pork or
alcohol).

Supplier fails to maintain the wholesomeness of the product.
Supplier uses illegal additives in the product supplied.
Contains the forbidden or dirty component in the ingredients.
Dishonesty of the representatives liable for controlling the raw
materials.

Sl Pl PN el Il P I

Delivery risks

1 =Strongly 10 = strongly
Items disagree agree
1|23 ]4|5]6]7]|8]9]10

Supplier fails to segregate allocation for halal products.

Products are at contaminated by source of haram during delivery.
Changes in transportation.

Poor packaging and preservation.

Tracking and tracing challenges of products.

Goods received from suppliers are not in good condition.

Goods received from suppliers do not meet the specifications
requested.

N R B Bl Bl I
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Mitigation strategy

Please use the scale below to indicate the extent to which you agree or disagree with the following statements:

Behaviour-based management

1 =_Strongly 10 = strongly
Items disagree agree
112]3]4[5]6[7[8]9]10

—_

Our firm believes the information provided by the supplier (e.g.:
halal source of ingredients).

Our supplier is genuinely concerned about halal integrity.

Our supplier is trustworthy.

Our firms' personnel frequently visit our supplier place of business.

Our firm ensured the supplier is certified by halal standards.

SN Dl Pl Rl Fa

Our firm implements a halal quality management program with the
supplier.

Our firm asses compliance and effectiveness of the suppliers' halal
quality system.

Our firm has a long-term, planned and strategic effort to improve
supplier capabilities in halal quality assurance and improvement.

No.

Buffer-based management

1 =_Strongly 10 = strongly
Items disagree  agree
112]3/4[5]6[7[8]9]10

Our firm has multiple halal supply sources for most purchased
items.

Our firm is able to replace one halal supply source with another at a
low cost.

Our firm is able to replace one halal supply source with another in a
short time.

Our firm has multiple halal production facilities that are located at
different sites.

Most employees are certified in handling halal production.

Our supplier has access to different modes of halal transportation to
deliver products.

Our supplier is able to change halal delivery modes at low cost.

Traceability-based management

1 =_Strongly 10 = strongly
Items disagree _agree
112]3/4][5]6[7[8]9]10

The authenticity of traceability information on halal suppliers (e.g.:
expiry date of halal certification).

Ability traces the quality of the halal product (e.g.: expiry of
products, freshness, etc.).

Our firm has a mechanism and tools to provide timely info.

Ability to identify whether the product was dispatched or storage
accordingly based on halal standards.

Our firm has transporter info (e.g.: transportation certified by halal).

SO el B P B

Our firm provides traceability training to the employee (e.g.: halal
awareness).
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