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Abstract—The food industry nowadays is becoming customer-
oriented and needs faster response time to deal with food incidents.
There is a deep need for good traceability systems to help the supply
chain (SC) partners to minimize production and distribution of unsafe
or poor quality products, which in turn will enhance the food SC
performance. The current food labeling systems implemented in
developing countries cannot guarantee that food is authentic, safe and
of good quality. Therefore, the use of origin labels, mainly the
geographical indications (GlIs), allows SC partners to define quality
standards and defend their products' reputation. According to our
knowledge there are no studies discussed the use of Gls in
developing countries. This research represents a research schema
about the implementation of European quality labeling system in
developing countries and its impact on enhancing SC performance.
An empirical study was conducted on the Egyptian traditional food
sector based on a sample of seven restaurants implementing the Med-
diet labeling system. First, in-depth interviews were carried out to
analyze the Egyptian traditional food SC. Then, a framework was
developed to link the European quality labeling system and SC
performance. Finally, a structured survey was conducted based on the
applied framework to investigate the impact of Med-diet labeling
system on the SC performance. The research provides an applied
framework linking Med-diet quality labeling system to SC
performance of traditional food sector in developing countries
generally and especially in the Egyptian traditional food sector. The
framework can be used as a SC performance management tool to
increase the effectiveness and efficiency of food industry's SC
performance.

Keywords—Food supply chain, med-diet labeling system, quality
labeling system, supply chain performance.

1. INTRODUCTION

HE food industry sector is one of the most important

industries in any country and this sector is vast and
diversified, also categorized by different segments. Each
segment has its own SC strategies [1]. The SC of food
industry includes not only the processor and the suppliers, but
also the members of logistics activities [2]. Supply chain
management (SCM) is considered as a major inter-
organizational practice for gaining competitive advantage [3],
[4]. In order to reach a successful design and best
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implementation of SC, any organization should focus on
reducing cost, improving flexibility, enhancing quality and
ensuring customer satisfaction to maintain the competitive
advantage of the organizations [5] .

Food labeling provides a channel for communication
between the food system and the final consumer in the
absence of face to face encounter [6]. The labeling system is
considered as a powerful quality signal and a direct link in the
purchasing decisions of consumers, as it can express important
information about search, experience and credence attributes
[7]. Labeling systems are witnessing a reassertion of foods
with local and regional identities through the protected
designation of origins (PDOs) and protected PGIs [8].

Agri-food firms in Europe are registering a growing interest
in PDOs and PGIs and have great expectations on their
positive effects on the performance of the SC and on global
markets. Some of the studies underline the fact that PDOs and
PGIs labels act as a key to open modern markets, enhance SC
performance and open long distance commercial channels [9].
The presence of PDO and PGI in the European market can
exert a reassurance effect on consumers, out of the region of
production [10]. These standards allow more compatibility
between partners of the SC and ease the access to new markets
and new commercial channels [9]. PDOs and PGIs have
become an important competitive level for agri-food firms that
want to protect and penetrate new long distance markets, and
this will lead to both a growing demand of information from
consumers and to the use of halo country effects by seller [11].
The European quality labeling system (PDOs and PGIs) has
been quite successful in promoting quality products and
ensuring that traditional food producers capture a significant
share of the rent associated with product differentiation [12].

In developing countries such as Egypt, there are no
standards for the entire range traditional foodstuffs, so there is
a deep need for quality schemes like the PDOs and PGIs to
identify products and foodstuffs farmed and produced
according to the exacting specifications. Therefore, it is of
value to pay attention to the integration of the SC of the food
industry in developing countries and the use of quality
labeling system to gain the advantage of protecting traditional
foods and enhancing SC performance.

This paper aims at investigating the impact of applying
European quality labeling systems on enhancing the
performance of the food SC in developing countries. The
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paper will propose a framework for adopting the European
quality labeling system in the traditional food industry and
linking it to the SC performance. The framework will be
verified through conducting an empirical study on the
Egyptian traditional food sector.

II. LITERATURE REVIEW

SCM has become a major component of a competitive
strategy in order to enhance organizational performance in
terms of productivity and profitability. In recent years, there is
a great attention on the organizational performance
measurement and metrics, as they play a critical role in setting
objectives, evaluating performance and determining future
courses of actions [13].

The SC of the food industry is considered as one of the
most globalized SCs. In the food SC, sustainability is clearly
seen in terms of the wider production and consumption system
that has broad implications for the economy, health,
development, communities and the environment [14].
Nowadays, food SCs are making various claims on their
sustainability with different SC models being introduced that
promote specific agricultural/craft products or individual
places/regions through product marketing, labeling and
accreditation schemes [15].

Measuring the SC performance of the food industry can
facilitate the understanding of the food SC as a whole,
positively influence actors' behaviors and improve overall
performance. There are many indicators of performance that
can be deployed in an organization, but some others
mentioned that there are relatively small numbers of critical
dimensions that contribute more than proportionally to success
or failure in the market, which are known as the Key
Performance Indicators (KPIs). KPIs are related to both the
effectiveness and efficiency of the SC and its actors[ 16].

Most food consumers are looking at the taste of products,
the health values, and freshness as indicators for the quality
and this is known as one of the criteria for purchasing. When
the purchasing decision is taken by parents to choose food for
their children, they rate nutritional value as the most important
attribute [17]. Several studies found that nutritional concerns
are one of the most important factors for food related choices
[18]. Besides, the perceived product attributes and packaging
information, most consumers use their families and friends, as
well as reports in the media as sources of information.

Furthermore, there are some other factors that affect the
shopping behavior and the purchasing decisions of the
consumers such as personal characteristics (intelligence, self-
confidence), situational factors (time, physical surrounding)
and socio-demographic factors (age, gender, education,
income) [19].

Across the globe, the market share of the Private Label (PL)
is growing. Private label products are products that are sold
under special brands based on their SC. Private labels
influence both the competition with the food SCs and the
range of food products that are available to the consumers.
The market share of private labels has grown steadily in recent
decades. In the EU, private labels have a share of 23% of the
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groceries market [20], [21], which makes the European quality
labeling system essential.

In Europe, due to the economic recession, shopping patterns
have already changed; customers have shifted their shopping
patterns from branded to PL foods that are being a pertinent
example of these changes [22]. In Eastern Europe, the market
share of PL has been increased from zero to almost 20 percent
[23]. The SCs of the food industry have increasingly become
global, more complex, more sophisticated, and technically
driven in order to meet consumer needs. By this evolution,
retailers have become like the masters of the food SC, while
food producers were historically considered as the key drivers
of food SCs [24].

Labeling is considered as one of the powerful quality
signals and a direct main to consumers in making purchase
decisions, as it can express important information about
search, experience and credence attributes. Labels transform
credence attributes into search attributes especially when the
traditional growing practices and nutritional content of food is
simply considered. Most of the consumers simply inspect the
products in order to see if they carry a labeling indication
concerning the growth conditions or level of residues [7].

Accordingly, the capacity of food labels to engender trust
and confidence has been provided as a rationale for the
number of policy positions in Europe [25], and in Australia
[6]. Therefore, it is essential to develop an understanding of
and evaluating trust judgments formed by consumers through
interaction with labeling [26].

The PGIs are intellectual property that is rightly linked in
order to define territory, an area of land, which is of course
real estate. Compared to the importance of Trademarks,
Patents and Copyright are also well known and can be seen by
the actions and the systems that are established to benefit the
holders [27].

In the 1992, the EU established some systems for GlIs,
which are known as PDO (Protected Designation of Origin),
PGI  (Protected Geographical Indication), and TSG
(Traditional Specialty Guaranteed), originally in order to
promote and protect food products. The first two systems
(PDOs and PGIs) are argued to have a particular relevance to
those managing and appraising non-residential property. A
PDO may exit when a foodstuff is produced, processed and
prepared in a given geographical area using some recognized
techniques and knowledge; for example, Jersey Royal
Potatoes, Cornish Clotted Cream and Buxton Blue Cheese.
For a PGI to be capable of exiting the geographical link, it
must occur in at least one of the stages of production,
processing or preparation. Examples of PGIs include
Newcastle Brown Ale, Whit-stable Oysters and Arbroath
Smokies. On the international scale, GIs cover goods such as
"Basmati" rice from India and Pakistan, "Mocha" coffee from
Yemen, "Ceylon" tea from Sri Lanka, "Champagne" sparkling
wine from France, "Havana" tobacco from Cuba, and "Parma"
ham from Italy. A TSG is not one of the geographical links;
this term highlights a traditional character either in the means
of production or the composition of the products. But the
TSGs are not within the EU proposals. TSGs include Serrano
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Ham produced in Spain and Traditional Farm-fresh Turkey
from the UK [28].

The PDOs or the PGIs certification converts an experience
attributes such as taste or cooking properties to a search
attribute, as the consumer inspects the label on the products in
order to see whether the product's label carries a PDO or PGI
certification [7]. The PDOs and PGIs are used in order to
encourage the diversification of agricultural production,
protect product names from misuse and imitation, and help
consumers by providing information on  specific
characteristics of the products. Organic farming is an
agricultural production method which offers the consumer
authentic food that tastes good, while respecting the natural
life cycles of plants and animals. This is based on a number of
principles and practices designed in order to minimize the
impact on the environment, by working on the land in the
most natural way possible. Also, this is considered as an
extensive part of the SC that includes food processing,
distribution, the retail trade, and finally, consumers [29].
Recent market research has shown that consumers are
concerned with the provenance of food they buy and therefore
it is important to develop simple tests to control the origin of a
product [30].

Several previous studies have been conducted on food SCs
in developed countries (such as Extra Virgin Olive Oil
Production in Italy, Cheese Purchases in Germany and Beef
Market in Spain) to implement GIs, especially both the PDO
and PGI products [31]-[35]. while studies in developing
countries are still limited. This highlights the need of research
investigating the main activities and the adoption of PDO/PGI
in developing countries such as Egypt, in addition to testing
their impact on enhancing the performance of the food SC in
such countries.

Thus the next sections will test the following study
proposition: "The Med-diet quality labeling system can have a
positive impact on the SC performance of the Egyptian food
industry". The study will follow a deductive research approach
to test this proposition, whereby both qualitative and
quantitative research methodologies are incorporated. The
following section illustrates the research stages in further
detail, as well as the research methods and tools that will be
used in order to accomplish the research aim.

III. RESEARCH METHODOLOGY

A.Pre-Stage

This stage defines the main key performance indicators
(KPIs) for assessing both the quality labeling system and the
overall SC performance. At this stage, a critical review will be
conducted to extract the main KPIs for measuring the quality
labeling system and SC performance. KPIs will be classified
and filtered to remove the repeated KPIs or KPIs that are the
same at different names. Finally, the conceptual framework of
linking the quality labeling system to SC performance will be
developed.
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B. Implementation Stage

At this stage, the conceptual framework will be converted to
an applied framework adapted to the Egyptian traditional food
industry. First, the current situation of the SC of the Egyptian
food industry will be analyzed by using both the primary and
secondary data collection methods, upon which SWOT
analysis of the Egypt food SC will be determined and the
challenges of implementing the EU quality labeling system
will be identified. Secondary data will be collected from
previous studies, archive records and statistical data, while
primary data will be collected through interviews with
consultants in the food industry sector. At this stage, the
conceptual framework will be adjusted to adopt the Egyptian
food SC in the light of the results of the SWOT analysis and
the identified challenges of implementing the Med-diet quality
labeling system to the Egyptian food sector. By the end of this
stage, the applied framework of implementing Med-diet
quality labeling system on the Egyptian food industry will be
formulated.

C.Feedback Stage

After the implementation stage, an empirical study will be
conducted on a sample of the Egyptian restaurants that
implement the Med-diet quality labeling system. A survey will
be conducted and distributed to the sample in order to test and
analyze the impact of applying the Med-diet quality labeling
system on the SC performance.

IV. RESULTS

A conceptual framework has been formulated based on the
main KPIs extracted from the previous studies to measure the
quality labeling system and link it to SC performance. The
framework incorporates the European quality labeling system
as independent variable and the SC performance of food
industry as dependent variable.

Table I shows the key performance indicators that measure
the impact of European quality labeling system (PDOs/PGls)
on the SC performance of traditional food industry from the
strategic level perspective.

To adopt the framework to the Egyptian traditional food
SC, first semi-structured interviews were conducted with six
experts in the Egyptian food industry, in order to identify the
four main strategic factors (strength, weakness, opportunities,
threats) that affect the Egyptian food SC, and illustrating the
relevant KPIs for the quality labeling system in the Egyptian
traditional food SC. Based on interviewees' responses, the
Egyptian food industry was analyzed and SWOT analysis of
this sector was drawn. The analysis revealed that the Egyptian
food industry could avoid some of its weaknesses by
enhancing the strengths and grabbing some of the
opportunities. Egypt has one of the most significant
geographical locations which associate its economy with
agriculture. Egypt has a great market capacity and a huge
availability of raw materials; this could encourage the
Egyptian food industry to explore the opportunity of exporting
to international markets that are in need of Egyptian products.
Focusing on skilled employees and increasing training for
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others or fresh graduate employees will lead to enhancing the
productivity of the Egyptian market and increasing the
efficiency and effectiveness of the food SC.

TABLEI
A CONCEPTUAL FRAMEWORK FOR ASSESSING THE ADOPTION OF EUROPEAN
QUALITY LABELING SYSTEM AND ITS IMPACT ON FOOD SC'S PERFORMANCE
[36]. [37]

Variable
SC Performance

KPIs
Flexibility / Agility
SC response time
Production flexibility
Responsiveness / Time
Order fulfillment lead time
Reliability / Quality
Delivery performance
Fill rates
Perfect order fulfillment
Cost
Cost measures within the organization
Total SC management cost (across the SC)
Assets Management
Cash-to-cash cycle time
Inventory days of supply

Asset turns
European Quality Name of the product
Labeling System Geographical Area
(PDO / PGI) Specifications of Raw Materials

Methods of Production
Composition or Origin
Specific Production
Regulations
Proof of Origin
Link between the product and the place of origin
Inspection body
Information Accessibility to all stakeholders
Labeling

Nowadays, social media is an effective method for
increasing consumer awareness in Egyptian society about the
value of traditional food and the healthy options available.

The use of a quality labeling system will enhance the
consumers' knowledge about the products and their main
components. The Egyptian food industry should establish a
community that comprises all the SC partners, and especially
suppliers, in order to build a strong relationship between
partners and enhance the SC as a whole. Finally, the Egyptian
market can use the Suez Canal as a focal point in order to
enhance the international trade process of well-known
products to be distributed globally.

Based on the results of the SWOT analysis, the conceptual
framework of measuring the quality labeling system was
adjusted to adapt to the Egyptian food market. The applied
framework of implementing the Med-diet quality labeling
system on the Egyptian food industry was developed. The
applied framework considers the challenges and barriers that
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could face the Egyptian food SC, while implementing the
Med-diet labeling system.

The following table (Table II) illustrates the applied
framework for adopting the Med-diet quality labeling system
in Egypt

Finally, an empirical study was conducted to test the impact
of adopting the European quality labeling system on the food
SC performance. The empirical study was conducted through
a personally administrative based survey distributed to the
seven restaurants, which apply the Med-diet labeling system
(Trianon Café, Carlos Café, Ole Café, Radisson Blu Hotel, Ibn
El Balad Restaurant, Fresh n Fresh Café and Swan Lagoon
Restaurant). The focus of this analysis was to assimilate the
Med-diet labeling system's effect on the traditional food SC in
Egypt. All the survey respondents were from the upper
management level in order to measure the effect of Med-diet
quality labeling system on the SC performance from strategic
perspectives. The sample used was a purposive sample to
gather data from the restaurant that is applying the Med-diet
quality labeling system.

An analysis of the survey was conducted using the
statistical package; Statistical Program in the Social Science
(SPSS) — Version 22, where several tools are used to describe
the relationship between the European quality labeling system
and food SC performance. A regression analysis has been
fitted to show the impact of the independent and the dependent
variable(s) and describe their relationships.

The following table presents the regression analysis testing
of the impact of the independent variables of the European
quality labeling system; i.e. principles of food safety,
Mediterranean pyramid, transparency of information, use of
seasonal products, and use of traditional products on the
dependent variables presenting the performance of the food
SC; i.e. SC performance, flexibility performance, cost
performance, responsiveness performance, quality
responsiveness and assets performance.

Table IIT shows that there is a significant positive impact of
the principles of food safety on SC performance (p-value =
0.049 < 0.05, B = 0.385). Also, there is an insignificant impact
of the Mediterranean Pyramid on SC Performance (p-value =
0.191 > 0.05). In addition, there is a significant positive
impact of transparency of information on SC performance (p-
value = 0.021 < 0.05, B = 0.584). Furthermore, there is
insignificant impact of the use of seasonal products on SC
performance. Finally, there is insignificant impact of the use
of traditional products on SC performance (p-value = 0.856 >
0.05).
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TABLEII

APPLIED FRAMEWORK FOR ADOPTING THE MED-DIET LABELING SYSTEM IN EGYPT

Principle Key Performance Indicators Assess compliance
Compatibility with the Food safety and food security Good Manufacturing Practices
principles of food Hazard Analysis and Critical Control Points
safety Application of national and international Signed statement by the restaurant for the implementation of food safety and

health and hygiene standards
Complying with local rules in order to open
the restaurant
Use of extra virgin olive oil as the main
source of added fats (more than 50%)

Compliance with the
Mediterranean
pyramid model

Use of vegetables, fruits and legumes

Use of unsalted or fried nuts
Use of fish or shellfish
Use of grain/cereal products (pasta, rice, and
whole grains)
The use of meat in the main dishes

Use of dairy products

Serving dishes with eggs in a regular manner
Use of fresh fruits as a dessert

Use of fresh fruits as a dessert

Use of traditional drinks with a small amount
of added sugar
Guide about all the ingredients that are used
in the dishes
History and traditions behind each traditional
dish

Use of extensional flyer with the nutritional
information for some contents
Use of light cooking methods

Transparency of
information about the
product or meal

The limited use of fats while cooking
Use of fresh raw materials
The distance between the source of raw
materials and the manufacturing place
Use of traditional raw materials

Use of seasonal
products

Use of traditional
products
Use of the traditional products of the country
Use of licensed products
Awareness about the traditional products and
components
Promoting for the Design of the table
Med-diet lifestyle

Decoration of the restaurant

Advertising and promotion

security
The work permit

Using only olive oil in the sauce
Using only olive oil while cooking
Using olive oil and other vegetable oil like sunflower oil
At least two dishes from the appetizers contain mainly vegetables, fruits or
legumes

At least two side dishes that contain vegetables, fruits or legumes

Availability of dishes having nuts
Availability of dishes that contains fish or shellfish
Availability of dishes containing grains as essential components

Auvailability of dishes that contain the meat as essential components is less
than 25%
Availability of dishes that contain meat as essential components is more than
50%

The meat dishes are served with vegetables and grains
Availability of dishes that are using the Mediterranean dairy products (Milk
and Cheese)

Availability of dishes that contain low-fat dairy products as main components
Auvailability of dishes that contain eggs is less than 20%
Auvailability of dishes that contain fresh fruits as a main component in the
dessert is at least 1
More than 30% of the dessert dishes contain fresh fruits as a main component
Availability of drinks with herbal basis
Availability of fresh juices
The basic content that is used in the preparation of each dish is mentioned in
the menu
The basic content that is used in the preparation of each dish is mentioned in
the menu
Availability of a full description about the traditions and history behind the
dish
Availability of a marketing brochure for the customers that provides them with
the nutritional information about selected ingredients
Use of a variety of cooking methods like steamed, baked, grilled, fried or
cooked in oven
The number of dishes that needs a large amount of fats does not exceed 20%
Auvailability of the purchasing evidence and the use of fresh ingredients
Using raw materials and components from a distance less than or equal 100
km
Using the traditional raw materials that are produced in the Mediterranean
countries
Using the traditional products as a main component in the dishes
Using at least two licensed products (PDO, PGI)

Auvailability of guidance that helps the consumer to know the full description
of the product and the way of preparation
Using at least one of the following items:

Ultra-virgin olive oil
Vegetable oil
Vinegar
Fresh bread
Water
All the restaurants that are branded by Med-diet should focus on the
following:

History and traditions of the country
Decoration based on the place
Playing the Mediterranean music
Do not use plastic materials
All the restaurant that are branded by Med-diet should use one or more from
the following activities:

Evidence that the restaurant crews are trained to assist customers with any
information about the traditional food.

Organizing events or campaigns to market for the traditional products.
Presenting the importance of Mediterranean dishes in the menu.
Holding some cultural events related to the place of origin.
Encouraging the lifestyle of Mediterranean (like hiking)

International Scholarly and Scientific Research & Innovation 10(9) 2016

3165 1SNI:0000000091950263



Open Science Index, Economics and Management Engineering Vol:10, No:9, 2016 publications.waset.org/10005452.pdf

World Academy of Science, Engineering and Technology
International Journal of Economics and Management Engineering
Vol:10, No:9, 2016

TABLE III
REGRESSION ANALYSIS OF IMPACT OF EUROPEAN QUALITY LABELING
SYSTEM ON THE SC PERFORMANCE

Unstandardized  Standardized

Model Coefficients Coefficients T  Sig.
B Std. Error Beta

Constant 2.800 1.237 2.264 .029
1 Principles of

Food Safety 0.385 .625 .085 533 .049

Constant 2.603 .646 4.032 .000
2 Mediterranean 0, 366 209 1332 .191

Pyramid

Constant 4.584 471 9.743 .000
3 Transparency of 5o, 242 361 2414 .021

Information

Constant 4.555 .850 5.359 .000
4 Use of Seasonal -

Products -.555 429 -.203 1.294 .203

Constant 3.584 .691 5.190 .000
5 Use of

Traditional -.066 359 -.029 -.183 .856

Products

V.DISCUSSION

This paper investigated the impact of a quality labeling
system on the SC performance of the Egyptian food industry.
The research revealed that it is extremely important to apply
the quality labeling system to the food sector to enhance
overall SC performance and provide consumers with the
healthy and traditional food they need.

The research revealed a lack of a traceability system for the
whole SC of the food industry, which was the result of a lack
of transparency of information between producers and
consumers, as well as suppliers, generally in developing
countries and particularly in Egypt. The survey's results
revealed that it is significantly important to apply the quality
labeling system (Med-diet labeling system) in order to
enhance the SC performance of restaurants in Egypt. The
results showed that implementation of Med-diet labeling lead
to enhancing the flexibility, cost, responsiveness, quality, and
assets performance in some of the dimensions. Also, best
practices reflected that the quality labeling system should be
added to the finished goods or even the ingredient itself and
not to be used for the whole meal and that is why some of the
key performance indicators of the European quality labeling
system were not reliable.

This research provides an original contribution to
knowledge by creating a theoretical framework linking the
European quality labeling system and the SC performance of
the food industry. This framework can be used as a
management tool to enhance the performance of the food SC.

The research brings together concepts from the areas of
performance  measurement, SCM, SC  performance
management, total quality management, and quality labeling
system in order to develop a procedure to enhance the SC
performance of food industry. Applying this procedure allows
companies to control and have a good visibility of their entire
SC and also allows customers to have good visibility of the
information about the products' SC, which will enhance the
overall SC performance.
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Another contribution of this research is that it proposes an
applied framework of implementing the Med-diet quality
labeling system on the Egyptian traditional food SC. This
applied framework is adjusted to cope with the developing
countries and especially Egypt. Appling this framework
allows the restaurants to manage the performance of their SC
in order to meet the SC goals, enhance customers' satisfaction
and contribute to the overall improvement of the company's
performance.

Due to the newly and limited implementation of the Med-
diet quality labeling system, the results of this research could
not be generalized on the different Egyptian food industry
sectors. The total number of restaurants that implement the
European quality labeling system in Egypt are only eight, and
seven of them are involved in this research. However, the
same procedures could be applied to other food sectors in
Egypt and other developing countries.

In order to allow the generalization of these findings it
would be desirable to contrast the results in other
representative  geographical areas. Also, it would be
represented in other sectors of the food industry with different
characteristics. Furthermore, the implementation of quality
labeling should be on the ingredients of the meals. Also, it has
to be highlighted that further researches can consider more and
different variables to gain a deeper understanding of different
aspects of consumer behavior in relation with products
protected under the quality labeling system. Finally, it is
suggested that Egypt take further action by entering bilateral
agreements with the European Union for PGIs such as
agreements with Canada, Australia, Chile, Colombia, Mexico
and South Africa.
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