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The trade-off between cost and quality has been debated widely in food literature.
Within this context, the lean approach has been debated for balancing these two
dichotomies. At the same time, consumers are facing increasing food integrity issues
such as the horsemeat scandal in the UK or melamine milk contamination in China. It
seems that cost and quality lie in opposite directions. Or do they?
This paper aims to investigate and establish how lean could help managers to achieve
the cost and quality balance. The research will especially study lean applicability
in safeguarding the integrity of the credence quality attribute of food products, e.g.
kosher, halal or organic food, while maintaining low cost.
Case studies covering seven food supply chains were used to examine how and when
lean leads to low food integrity; and compels with high food integrity. The results
provide strong empirical evidence for lean application and for opening a new lean
horizon in the food supply chain. Furthermore, the paper will discuss how firms could
juggle between cost, quality and integrity, whilst staying competitive.
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Introduction
The scandals of horsemeat in the United Kingdom and melamine
milk in China raise doubt over the honesty of food labelling.
Responding towards the impact of the scandals, many firms currently
address public doubt by using attractive “marketing” such as 100%
beef, 100% UK products and exclusions, e.g. this product may contain
nuts. The product associated with the lethal impact on health such
as in the melamine milk scandal is an explicit case which is easier
to detect and mitigate. However, despite that, the production of
credence quality attribute products like halal and kosher requires
an extra vigilance for wholesomeness during the process along the
supply chain.1–3 The inability to ascertain and evaluate the product
characteristic by individual customers (even after its consumption)
daunts the task of ensuring the quality and integrity of the food. The
shortfalls leave voids for manipulation, especially on the integrity
aspects which are a relatively new concept and not comprehended by
all.4 Furthermore, an extra added value on the product will directly
influence the total cost of production.
Seen in the light of the food supply chain complexity, the
disadvantage involved in ensuring credence quality, and the impact of
its safeguarding towards the total cost, a lean enterprise model is sought
to be the basis of the study in achieving a cost and quality balance.
In this essence, the model that is defined by Womack et al.5 as an
operationally synchronized company is seen as suitable when credence
quality requires wholesomeness in its production. Furthermore, very
little is known of lean applicability in the food industry.6 Thus, this
paper aims to corroborate towards the conventional wisdom of lean
goals in the context of halal food industries within the perspective of
balancing cost and quality.
Lean application can be very difficult due to the nature of food
industries that have large batches process.7,8 The industry requires
a long forecast as the breeding and farming of the raw materials
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require a significant time for production. In the same essence, the
disproportion between demand and production is highly expected
and may lead to overproduction, higher inventory, and even short
production. Therefore, a lean implementation can be problematic
in the food industry. Exacerbating that, the food quality control
concept is expected to cover from “farm to fork”,9,10 making it more
challenging as there are no power and leverage resources to allow the
lean approach to be implemented along the supply chain.11
Applying lean in the food industry can start with implementation
of 5S housekeeping in preparing for the wider concept of lean
production.12 A better organized workplace equipped with visual
signalization, bulletin boards, daily demands, etc. helps in foreseeing
the upcoming problems and allow reactions in due time in order to
keep the production flow continuous. Seen in this light, 5S is also
significant with credence product quality control; for example,
the update of the ingredients halal certification status used in the
production. There are few cases where the certificate for certified
halal food products has been revoked, and where the contamination
or mixture of the non-halal type of product with other halal products
has jeopardized the integrity of the halal status of the product. The
necessary wastage that occurs during the production of halal food,
such as transhipment of the product (to reduce the risk of logistics),
storage and inventory (to reduce the risk of contamination), lead time
(to reduce the risk of food security), etc. can be addressed from the
reorganization of the workplace and/or cell layout.12
The example indicates that lean principles have a significant role
in the food processing industries where it can reduce cost and increase
the overall efficiency, and especially food integrity.13 However, if seen
from a production perspective, current food production is almost justin-time and possibilities for improvement seem very small.
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Despite lean implementation benefitting other industries like the
automotive and manufacturing industries, Cox et al.11 highlight that
commercial return for all involved companies in the chains working
together and adopting lean principles turn out less than expected. This
is further supported by Lehtinen et al.6 the applied lean tools used in
the study pointed out the important problems in the process, i.e. they
showed that the impact of the production processes on the costs and
value added time is very small, and waste is everywhere, especially
in inventories.
Credence quality attribute products like kosher and halal foods for
instance, have more specific and stringent production requirements
that are required to be followed. The additional requirements, such
as a special labour force (slaughter person), special machinery
(stunner and special knife), dedicated transporter (halal and kosher
transporter), dedicated space for inventory, etc. significantly
contribute towards the extra cost in production. Food production is
a continuous process which restricts the set of the operations and
machines, which are impractical to move, resulting in a requirement
for higher investment.7 Even though the constant demand leads to a
continuous flow, eventually reducing work in progress and finished
goods inventory,12 the integrity aspect of kosher and halal foods is far
from over, as it should be compelled with the “farm to fork” concept,
which reflects a broader scope of context. In contrast, the demand
for an individual producer is often variable and there are no strict
contracts (the halal certification is voluntary) which would enable
stable flow of products through the system and supply chain; thus it is
difficult to ensure JIT (Just in Time) in different stages11 by a certified
halal or kosher producer.

Methodology
Theoretical sampling
We decided to do the study on halal food because of the following
compelling reasons:
i. Halal food shares many important common processes with nonhalal food, thus halal food integrity can shed light on other food
supply chains.
ii. Halal food accounts for more than 17% of the world food industry.
iii. Halal food markets are growing. In ensuring comparability between
the firms, theoretical sampling is done through the characterization
of the firm that has been certified by JAKIM (Government of
Malaysia’s halal certification body) with a private limited status.
Seven leading brand firms from different Malaysian’ consumers
preference was finally agreed to participate the study as shown in
Table 1, that fell within the often-suggested sample size of four to
tens cases in the interview methodology.14

Data collection
In-depth interviews were carried out with key informants,
ranging from 45minutes to 2hours, and were performed in English.
The interview questions were derived from existing lean literature
(i.e.,11,12 and being applied into halal food perspective. The interview
was done in English language preceded by email notifications. All
the interviews were comprehensively note taking and transcribed
afterwards. In addition, the interviews are also tape recorded to avoid
researcher bias in data collection and analysis.
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Table 1 Sample
Case

Category

Prod

Outlet

A

Fast Food

181

457

B

Fast Food

141

188

C

Casual Dining

190

117

D

Casual Dining

245

42

E

Coffee House

531

151

F

Fresh Processed
Meat Product

76

0

G

Fresh Processed
Meat Product

27

0

Yrs in
post

Informant
Senior General
Manager
Purchasing
Manager

7
15

Halal Executive

3.4

Operation
Manager
Senior Halal
Executive
Islamic Related
Officer

10
5
2

Halal Coordinator

5

Data analysis
The data was analyzed in two stages, firstly within case analysis
and followed by between case analyses. A within-case analysis is done
to examine the lean and halal integrity in a single context, meanwhile
the across case analysis is done as for the replication for testing the
construct of interest in the other setting. During within case analysis,
description consistency of each case is generated through all relevant
information on the practitioners related to lean implementation in
safeguarding the halal integrity. The similarity and variety in the
cases were a deliberate research design strategy chosen to increase
the external validity of the study’s findings, and to ensure the findings
were generalizable and not specific to any one type of process or
market.15

Results and discussion
The study focuses on lean implementation in safeguarding the
integrity of halal food. In summary, Table 2 shows that the lean
implementation has been at least implemented in the firm. Thus,
we are shaping the argument according to the most significant and
commonly mentioned goals in halal food integrity perspectives:
improving quality, i.e. understanding the consumer’s demands and
needs; design processes to meet the expectations and requirements;
and reducing total cost, i.e. produce only to consumer demand.
Table 2 Summary of key lean performance themes derived from the
interviews
Items

A

B

C

D

E

F

G

Halal quality

X

X

X

X

X

X

X

X

X

Halal processing
Production cost

X

X

X
X

X

Lean and meeting halal quality
The major insight obtained from the study was the quality aspect
of halal food. The product’s halal quality should at all times be
maintained throughout the process and supply chain in ensuring its
integrity. However, the cases highlight the difficulties in maintaining
halal quality in its complex supply chain:
“(…) is facing problems regarding controlling the imported raw
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materials and we are unable to fully ensure the raw materials sourced
are halal” (case F).
Seen in this light, the supply chain improvements should be done
for the sake of customers in ensuring halal food integrity. Despite the
claims of the unstable flow products in the supply chain which inhibit
lean application, there is always room for improvement. For instance,
the value adding activities (halal processing) are what customers
(Muslims) are willing to pay for; elsewhere wastes can be leaned
through.

Lean and halal design process interfaces
“We appoint and control our own distributor. All information will
come from head-quarters such as list of suppliers the distributor can
sourced, the specific prices on the supply, types of products, and so on
(…) the distributor is different entity than us (…)” (case B).
The example shows that lean implementation in ensuring food
integrity can be successful by fulfilling most of the principles
highlighted by Spear et al.16
i. The work is highly specified by imposing halal quality control in
the supply chain, sequencing and timing of process are determined
by information from the headquarters.
ii. The customer-supplier connection is direct where the appointment
of the supplier and the communications are controlled by the focal
company.
iii. The pathway of the product and services is simplified as the
selection of supplier is done in advance. However, there is very
little room to leverage improvements on scientific methods in
ensuring halal integrity, as there are very limited scientific ways
in ascertaining whether food is halal or not.17 In the same line of
reasoning, it is detected that the focal firms are over reliant on the
halal certification mechanism without focusing the philosophy and
culture of lean in the supply chain. It is highly probable that lean
practice is implemented in the same way.
“We are relying massively to the (…) halal certification body in
certifying product” (case F)
“(…) we do not do any extra audit as it is JAKIM role (…) we just
make sure they have halal certificates (…)”( case C).
Furthermore, the food industry has to compromise on employee
turnover, which eventually affects halal food integrity once the lean
are implemented.

Cost-cutting through lean and its applicability in halal
food
On the other hand, the goal of reducing total cost using lean
while safeguarding integrity is a daunting task for the halal focal
company. It is important to highlight the nature of the food industry,
which comprises large batches, long forecast, and high disproportion
between demand and supply, leading to high levels of wastefulness in
halal food production, i.e. overproduction (push system production),
high inventory (large batches production), over processing (higher
and stringent halal requirements), defects (ensuring the halal
conformance efforts), waiting (halal certification approval), or not
meeting consumer demand or specification. In managing the wastage,
there are many ways that halal food integrity can be jeopardized if not
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governed carefully. The push system has leaded the focal companies
to source the materials from overseas as the local industry is unable to
accommodate the requirements:
“(… ) we are depending on the supplier from overseas as the
local supplier is seems unable to help and meet the requirement
(certification) (…) the industry is immature (…)” (case D).
In the same essence, the focal companies are unable to fully ensure
the integrity of imported halal raw materials due to the non-uniformity
of halal standards and traceability tools. In contrast, food industry
production is claimed as almost just-in-time. This suggests that, the
more advanced lean practices do not promise better food integrity.
In parallel, the rigidity imposed by having limited suppliers in order
to tackle the integrity issue do not offer cost advantages towards the
focal company. Furthermore, continuous production and push systems
cause higher inventory levels and storage. On the same note, one of the
major issues in ensuring halal quality is proper segregation to avoid
contamination. In this perspective, the halal specific requirement
can push lean implementation, which can play a significant role in
increasing halal integrity by having organized storage and eventually,
a lower total cost.
Associating with normal non-halal food products, halal food
production needs to observe and fulfil extra requirements. From the
perspective of normal food production, it can be seen as over processing,
as additional movement and transport standards are deployed. Thus
the competitiveness of halal food in the outer dimension of its target
markets is restricted to the extra cost allocated for such requirements.
Attributed to the integrity of its wholesomeness, the halal conformance
check is crucial to identify any defects (non-halal) on all the materials.
The cases are not remote and the focal company needs to be extra
vigilant by investing in more hours and labour for mitigation where
significant costs are related. “(…) in the year of 2012, a halal certified
butter founded containing prohibited elements (swine’s DNA). We do
not use the butter, but through flyers, JAKIM instruct the firm using it
to conduct a ritual cleaning” (case A).
On the other hand, the process of obtaining the halal certification
requires 6 months of lead time. The high lead time conflicts with lean
practices. Thus, it indicates that lean is not appropriate for this section.
Exacerbated by the complexity of the halal food supply chain, the
halal food products are vulnerable, as the risk of halal integrity can
be jeopardized in various ways while awaiting the certification, as the
products are highly dependent on the halal status of all the ingredients
and materials used along the supply chain. In the light of this, lean
needs to be practised along the supply chain in order to gain benefits
for the halal integrity. However, it is highlighted that the local industry
is not ready for the lean practices, which leads towards the overseas
company; this is more difficult due to the distances, i.e. geographical,
cultural, and in terms of power. “(…) the calibre suppliers are not
readily available locally that we can have a win-win situation (…)”
(case of C, Halal Executive).

Practical implications
The results have showed that the lean implementation in ensuring
halal integrity is promising and may yield a preferable output. Even
though it is found that lean may have a trade-off with food integrity,
the implementation is still possible. As highlighted by Ali et al.,18
finding the commonness in different sets of implementation may yield
a preferable output for the firms. For example, introducing lean as part
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of the meta systems while safeguarding in specific point of production
may yield a silo benefits towards the current process. Further lean
testing on the proper halal process and food allergen perspectives can
be regarded as potential research in the field.
However, according to the Ali et al.,19 halal food supply
chain integrity is depending upon one another; therefore the lean
implementation is best to be implemented in the whole supply chain
to reap the full potential benefits. As argued under Complimentarily
Theory, there are synergy value in all process if it is being implemented
together.19,20 Notwithstanding that, the complex halal food supply
chain and its production impede the lean implementation. This
research is suggesting that the managers to championing integration
in the supply chain in prior implementing lean in its supply chain.21
Therefore, as a starting point for implementation of lean in the halal
industry is to start at the functional-silos of the production. In light of
this, the future study can investigate the readiness of the halal industry
in implementing lean in its total supply chain so as to affect the food
integrity.

Conclusion
This paper shows that a mixed result on the implementation
of lean in ensuring halal food supply chain integrity. In specific,
the lean goals in improving food quality and reducing total cost
are difficult to achieve simultaneously in the halal food industry.
Upholding halal integrity dictates that associated costs are necessary
and lean application can only be implemented on certain segments.
Furthermore, due to the novelty of lean in the food industry, the paper
also highlights the possibilities of lean implementation, i.e. on the
aspect other than quality related issues during halal food production.
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