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Abstract

This study aims to analyse the circular economy as a tool to enhance the sus-
tainability of supply chains in Kingdom of Saudi Arabia in order to achieve
the Saudi Vision 2030, applied on a sample of experts and stakeholders in the
field of circular economy and food supply chains in a group of different Saudi
factories. The descriptive approach was used in this study and relied on a
questionnaire to collect data that serves the purpose of the study, as it in-
cluded 60 food factory owners (30 fresh factory owners, 30 dry factory own-
ers) representing factory owners from various sectors of the food supply
chain. This objective of this study is to know the current state of knowledge
about the circular economy and the challenges it faces. The study reveals the
possibility of practicing the circular economy to enhance sustainability within
supply chains.

Keywords

Sustainability, Circular Economy, Supply Chain, Food Industry, Saudi Vision
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1. Introduction

At present, companies operate in a complex environment characterized by a
multiplicity and diversity of variables that make up them. This environmental

complexity represents a challenge to those in charge of managing these organi-
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zations and increases the difficulty of the decision-making process (Winans et
al., 2017). The matter does not stop at this point of dealing with a complex envi-
ronment with multiple and diverse variables. However, the matter becomes more
complicated because these variables do not remain constant and change perma-
nently and quickly, and may come sharply and suddenly (Shahin, 2014a). In
view of this complex and changing environment; companies have realized the
importance of supply chains in adapting to environmental changes, and are keen
to build their own competitive advantages, especially in light of globalization
and the resulting increase in intensity and often even ferocity in competition
(Velenturf & Purnell, 2021). However, the increase in the number of parties
making up the supply chain makes it longer and more complex, which in turn
causes the chain to become slower in responding to surrounding changes. In
particular, developed countries realized the importance of following the prin-
ciples of the circular economy, which contribute to making use of natural re-
sources, reducing their depletion, and converting waste into huge production
projects, and confronting environmental, economic, and social challenges, that
is, a more sustainable economy in which there is no waste (Shahin, 2014b; Al-
shuwaikhat & Mohammed, 2017). However, the challenge is how to provide fi-
nancial resources to finance it, so it has become important to search for new
mechanisms that guarantee the provision of sources of funds and achieve eco-
nomic, social, and environmental progress for societies, while preserving the
rights of future generations in natural resources, as it is a tool for socially re-
sponsible investment and focuses on achieving sustainable development.

Circular economy is emerging as a promising innovative solution to success-
fully and effectively achieve sustainability across various economic domains, with
a notable focus on supply chains (Hofstetter et al., 2021; Saadi, 2020). A supply
chain includes a continuum of operations, which includes planning, coordinat-
ing, and controlling materials, parts, and finished goods all the way from suppli-
er to customer. Companies that successfully manage the supply chain as a single
cohesive entity and effectively use the appropriate tools and techniques in order
to align with market demands will remain competitive and resilient in the cur-
rent battle for survival (Stevens, 1989; Saadi & Rashid, 2017).

Therefore, this research deals with the analysis of the circular economy as a
tool to enhance the sustainability of supply chains in the Kingdom of Saudi Ara-
bia and a means to achieve the Saudi Vision 2030. To achieve this, the research
will be divided into several parts, starting with defining the research problem,
and the importance of the research, reviewing the theoretical literature that dealt
with the subject of the study, arriving at the results, and proposing recommen-
dations. This research will address the critical aspects of the circular economy
within the context of the Kingdom of Saudi Arabia, exploring its potential as a
transformative framework for sustainable development. The research objectives
encompass a comprehensive investigation, beginning with an elucidation of the
circular economy concept. Subsequently, we delve into an examination of the

goals and principles underlying the circular economy, emphasizing its pivotal

DOI: 10.4236/me.2024.155029

567 Modern Economy


https://doi.org/10.4236/me.2024.155029

S. Al Sulami et al.

role in advancing sustainable development goals. Moreover, we undertake a sub-
tle circular economy analysis, positioning it as a strategic tool to fortify the sus-
tainability of supply chains within the Kingdom of Saudi Arabia. Notably, our
focus extends to the alignment of circular economy practices with the ambitious
Saudi Vision 2030. The significance of this research lies in drawing attention to
the circular economy as an instrumental mechanism for achieving sustainable
development, particularly in the unique socio-economic landscape of Saudi Ara-
bia. Additionally, we underscore the importance of implementing circular econo-
my principles within supply chains, offering insights into the specific require-
ments and implications for realizing sustainability objectives in the pursuit of
Saudi Vision 2030.

2. Methodology

In this study, we employed a descriptive approach to gain insights into the un-
derstanding of the circular economy concept among employees of food factories
in the Kingdom of Saudi Arabia. To accomplish this, a carefully made question-
naire was designed and distributed among a diverse sample of employees, en-
compassing 30 from dry food factories and 30 from fresh food factories.

The sample size of 30 from both dry food factories and fresh food factories
can be considered reasonable depending on various factors such as the popula-
tion size, the level of variability within the population, the desired level of confi-
dence, and the margin of error. Here’s a rationale for this sample size:

1) Representativeness: The sample size of 30 from each type of factory allows
for a reasonable representation of the population of interest, which includes dry
food factories and fresh food factories in Saudi Arabia. While larger sample sizes
are generally preferable for increased accuracy and reliability, a sample size of 30
can still provide valuable insights into the practices and perspectives within each
type of factory (Jaafar, 2020).

2) Resource Constraints: Conducting research, particularly surveys or inter-
views, can be resource-intensive in terms of time, cost, and effort. A sample size
of 30 from each category strikes a balance between obtaining sufficient data for
analysis and managing resource constraints (Jorgensen & Remmen, 2018).

3) Statistical Considerations: With a sample size of 30 from each group, you
can still perform basic statistical analyses to identify trends, patterns, and signif-
icant differences between dry food and fresh food factories. However, it’s im-
portant to acknowledge that smaller sample sizes may limit the ability to detect
smaller effects or differences with high precision (Suleiman & Lulia, 2022).

4) Practicality: Obtaining access to and cooperation from factories for data
collection can sometimes be challenging. A sample size of 30 from each type of
factory may be more feasible and practical within the constraints of the research
timeline and available resources (Ziadeh, 2021).

5) Qualitative Insights: In addition to quantitative data, smaller sample sizes
can also facilitate in-depth qualitative insights through interviews or case stu-

dies. Researchers can delve deeper into the experiences, challenges, and strate-
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gies employed by individual factories within each category (Almulhim & Abubakar,
2021).

Overall, while a sample size of 30 from each type of factory may not provide
the same level of precision as larger sample sizes, it can still yield valuable in-
sights and contribute to the understanding of Circular Economy Analysis in en-
hancing sustainability within the Saudi Arabian food industry, particularly in
alignment with the goals of Saudi Vision 2030.

The objective was to recognize not only the level of familiarity with the circu-
lar economy but also to reveal the challenges faced by these employees in sus-
taining supply chains within the unique socio-economic context of the King-
dom. This investigation holds particular relevance in the broader context of
aligning industrial practices with the ambitious Saudi Vision 2030, where com-
prehending and addressing challenges in achieving a circular economy becomes
paramount for sustainable development. When designing a questionnaire for
your study on Circular Economy Analysis as a tool to enhance sustainability of
supply chains in Saudi Arabia, and as a means to achieve Saudi Vision 2030, it’s
essential to adhere to several key principles:

Clarity and Simplicity: Ensure that questions are clear, concise, and easy to
understand. Use simple language that is accessible to all participants, regardless
of their level of education or expertise in the subject matter (Hassan, 2020).

Relevance: Each question should directly contribute to your research objec-
tives and provide valuable insights into the topic at hand. Avoid including irre-
levant or tangential questions that may confuse respondents or dilute the focus
of the study (Al Aouniya, 2021).

Avoid Leading Questions: Questions should be neutral and unbiased, avoiding
any language that could influence respondents’ answers. This ensures that the
data collected accurately reflects respondents’ true opinions and experiences
(Shahin, 2017).

Use of Closed and Open-Ended Questions: Mix closed-ended questions (e.g.,
multiple choice, Likert scale) with open-ended questions to gather both quantit-
ative and qualitative data. Closed-ended questions provide structured responses
for easy analysis, while open-ended questions allow respondents to provide more
detailed insights and perspectives.

Logical Flow: Arrange questions in a logical sequence that follows a natural
progression of ideas. Start with simple and general questions before moving on
to more specific or complex ones. This helps to keep respondents engaged and
makes it easier for them to follow the questionnaire (Mohamed, 2005).

Avoid Double-Barrelled Questions: Each question should focus on one specif-
ic issue or concept. Avoid combining multiple questions into one, as this can
confuse respondents and lead to unclear or unreliable responses (Jabayli, 2022).

Pilot Testing: Before distributing the questionnaire to your target sample,
conduct a pilot test with a small group of participants to identify any potential
issues with clarity, wording, or formatting. Use feedback from the pilot test to

refine and improve the questionnaire before launching it on a larger scale (Al-
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mulhim & Abubakar, 2021).

This research adopted a dual approach, relying initially on a descriptive me-
thod to authentically depict the problem, inspect its root causes, and identify the
factors contributing to its emergence. Subsequently, an analytical approach was
employed to delve deeper into the gathered information. The researcher careful-
ly analysed the data at its source, drawing meaningful insights. Utilizing a case
study framework, the questionnaire tool was strategically employed to engage
with food factory owners.

Research Population:

The study is applied to food companies in Kingdom of Saudi Arabia. The data
collection process resulted in obtaining 60 lists of results from food factory

owners, to whom the study will be applied as follows:

Food factory owners Number
Dry food sector 30
Fresh food sector 30
Total sample 60

Food Factory Owners

m Dry food sector

¥ Fresh food sector

o Testing the Reliability of the Questionnaire List:

The questionnaire list was tested before it was comprehensively distributed to
a small sample of 21 items, to ensure its reliability in collecting the required data.
The researcher relied on Cronbach’s Alpha scale, the results of which are clear
for each of the main axes of the survey list in Table 1.

It is clear from Table 1 that all Cronbach’s Alpha values exceed the acceptable
level in the social sciences, which is Tabachnick 70% (Liu et al., 2013), which in-
dicates that the survey list has a high degree of reliability in collecting the re-
quired data.

3. Results and Discussion

In the questionnaire, the researcher used a five-point Likert scale to measure the
respondents’ responses to the questionnaire items (Table 2). The scale scores
are: strongly disagree (1), disagree (2), neutral (3), agree (4), and strongly agree
(5). The Likert scale scores were distributed as follows:
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Table 1. Cronbach’s Alpha values for the main axes of the questionnaire list before com-

prehensive distribution.

. ) . Number of Cronbach’s
Main topics of the survey list
phrases Alpha value %
Circular economy to enhance the sustainability of 16 86
supply chains to environmental changes
Table 2. Likert scale scores.
Answers Weight Weighted average
Strongly disagree 1 1to<1.80
Disagree 2 1.80 to < 2.60
Neutral 3 2.60 to < 3.40
Agree 4 3.40 to < 4.20
Strongly agree 5 420to5

o Strongly disagree: 1 (Weighted average range: 1 to < 1.80)
» Disagree: 2 (Weighted average range: 1.80 to < 2.60)

o Neutral: 3 (Weighted average range: 2.60 to < 3.40)

o Agree: 4 (Weighted average range: 3.40 to < 4.20)

o Strongly agree: 5 (Weighted average range: 4.20 to 5)

Weighted arithmetic averages were calculated for each phrase of the study tool
and compared with the range in the table above, and the answer corresponding
to the range within which the average phrase falls is given.

1) Frequency distribution and percentages of descriptive data for the study
sample

It is clear from the previous Table 3 that the largest percentage of the study
sample was male, as their percentage reached (82%) of the sample size, while the
smallest percentage was female, as their percentage reached (18%). The follow-
ing Figure 1, Figure 2 show these ratios.

It is clear from the previous Table 4 that the largest proportion of the study
sample was for those holding a bachelor’s degree, as their percentage reached
(70%) of the sample size, followed by those holding a master’s degree (25%),
followed by those holding a doctorate degree (5%), which indicates a high level
of education for the study sample, as shown in Figure 3, Figure 4.

We note from Table 5 that the majority of the sample had years of experience
of (10 years - and less than 15 years), at a rate of (19%) of the total respondents
with a similar percentage for those who are (15 years and less than 20 years),
followed by (23%) for less than 5 years, then followed by (20%) (from 25 years
and above), then it was followed by (16%) of (less than 5 years), and finally
(14%) of (20 years and less than 25 years), which indicates the diversity of prac-

tical experiences, as shown in Figure 4.
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Table 3. Distribution of sample members according to gender variable.

S Gender Frequency %

1 Male 50 82%

2 Female 10 18%
Total 60 100%

M Male

M Female

Figure 1. Distribution of sample members according to the gender variable.

35% 4%
30% 2
25%
20% 21%
15%
10%
5%
0%

13%

L

From 25 and From 35 and From 45 and 55 years and
less than 3 less than less than above
5 years 45 years 55 years

Figure 2. Distribution of sample members according to the age variable.

Table 4. Distribution of sample members according to the academic qualification varia-
ble.

S Qualification Frequency %
1 B.Sc 42 70%
2 MA 15 25%
3 PhD 3 5%
Total 60 100%
DOI: 10.4236/me.2024.155029 572 Modern Economy
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70% -

60% -

50% -

40% -

30% -

20% -

10%

0% -

B.Sc MA PhD

Figure 3. Distribution of sample members according to the educational level variable.

20% 19% 19% 19%
18%
16% 16%
14% 3% 14%
12%
10%

8%

6%

4%

2%

0%

Less than From 5 From 10 and From 15 and From 20 and 25 years and
5years and less than less than less than less than above

10 years 15 years 20 years 25 years

Figure 4. Distribution of sample members according to the years of experience variable.

Table 5. Distribution of sample members according to the years of experience variable.

S Experience years Frequency %
1 Less than 5 years 10 16%
2 5 years - and less than 10 years 8 13%
3 10 years - and less than 15 years 11 19%
4 From 15 years and less than 20 years 11 19%
5 From 20 years and less than 25 years 8 14%
6 From 25 years and above 11 19%
Total 60 100%

« Descriptive statistics and analysis of results
It is clear from Table 6 that all the phrases of the focus of the study are statis-

tically significant, and the relative importance ranged between 58.82% - 78.82%.
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Table 6. Relative importance of the phrases of the focus of the study (fresh industries) in the research sample.

Fresh Factories

Ph A Relative Ranki General
rase Strongl : Strongl VET38®  importance "% trend
¥ Disagree Neutral  Agree 4 P
Disagree agree
There are current sustainability practices in K 0 o o o 3
1 in the food ind 3.2355 64.71% 13 Neutral
your company in the food industry % %0.0 30% 30% 30% 10%
: K 1 3 7 14 6
Th hall f:
2 ere;re cha e.ngZ?l.aCI.ng })]701;1‘ C:;I‘n}:;ny 3.706 %74.12 4 Agree
regarding sustainability in the food industry % %2.0 049.8 0423.5 0445.1 2%19.6
3 YoAur -compar?y applied circular ?conomy K 1 2 8 9 11 3.041 %478.82 1 Agree
principles to its food supply chains % %2.0 %5.9 %25.5 %29.4 %37.3
There are obstacles to implementing circular K 1 7 9 11 2
4 economy principles in your company’s food 3.255 %65.10 12 Neutral
supply chains % %2.0 %23.5 %29.4 %37.3 %7.8
There are positive impacts or benefits from K 2 6 8 9 5
5 applying circular economy principles in food 3.3135 %66.27 10 Neutral
supply chains % %5.9 %19.6 %275 %314 %157
Thelre- are Pote]ntlal positive 1nA1paActls of . K 2 2 6 16 4
t!
6 app'ymg circular ec.onomy prlltlclp eson e' 35685 971,37 s Agree
environmental, social, economic and strategic
. % %7.8 %5.9 %19.6 %54.9 %11.8
aspects of food supply chains
Conduct any assessments or studies to evaluate K 1 4 14 9 3
the environmental, social and economic
7 : 3.294 %65.88 11 Neutral
performance of food supply chains after
. . - % %3.9 %11.8 %45.1 %29.4 %9.8
applying circular economy principles
You believe that applying circular economy K 2 6 9 10 2
8 principles to the food industry in the Kingdom 3.1375 %62.75 15 Neutral
could be a globally applicable model % %7.8 %19.6 %31.4 %33.3 %7.8
You believe that aspects of applying circular K 2 2 11 11 4
9 economy principles in the food industry in the 3.353 %67.06 8 Neutral
Kingdom can be replicated globally % %7.8 %7.8 %37.3 %35.3 %11.8
There are challenges or obstacles to expect in K 2 5 9 11 3
10 applying circular economy principles on a 3.2155 %64.31 14 Neutral
global scale % %7.8 %17.6 %29.4 %35.3 %9.8
Your company faces challenges in applying K 4 8 7 8 3
11 circular economy principles in food supply 2.941 %58.82 16 Neutral
chains % %13.7 %25.5 %23.5 %27.5 %9.8
Yolilrbcompany Tshexpenle.ncmg Shfﬁculnes‘m K 1 3 5 14 7
t; \ 1
12 ;o ; oral ing}xlm. supp. :rs an Par 1ners in 3745 %7490 3 Agree
0od supply chains to achieve a circular % %3.9 %9.8 %17.6 %45.1 %23.5
economy
There are increasing issues related to K 2 2 4 16 6
13 marketing and awareness around the concept 3.7645 %75.29 2 Agree
of circular economy in the food industry % %5.9 %7.8 %11.8 %52.9 %21.6
You believe that the application of circular K 2 5 5 13 5
14 economy principles in the food industry in the 3.51 %70.20 7 Agree
Kingdom can be enhanced % %5.9 %15.7 %17.6 %43.1 %17.6
CooperaAtion and coordination between K 2 4 6 12 6
companies, stakeholders and government can
15 . X 3.5685 %71.37 6 Agree
F)e strengthe.ned to achieve a circular economy % %5.9 %lLs8 %216 %412 %19.6
in the food industry
You have expectations about the development K 1 4 11 12 2
16 of the circular economy concept in the food 3.3335 %66.67 9 Neutral
industry in the future % %3.9 %11.8 %37.3 %41.2 %5.9

The overall average is 3.45; The overall trend of the questionnaire is I agree; Cronbach’s alpha value for reliability is 0.844.

DOI: 10.4236/me.2024.155029 574 Modern Economy


https://doi.org/10.4236/me.2024.155029

S. Al Sulami et al.

The following describes the arrangement of the aspect phrases according to rela-
tive importance.

First rank: Phrase No. (3), which is (Your company applied the principles of
the circular economy in food supply chains), comes in first place with a relative
importance of 78.82%.

Second rank: Phrase No. (13), which is (Problems related to marketing and
awareness of the concept of the circular economy in the food industry, are in-
creasing) comes in second place with a relative importance of 75.29%.

Third rank: Phrase No. (12), which is (Your company faces difficulties in
cooperating with suppliers and partners in food supply chains to achieve a cir-
cular economy) comes in third place with a relative importance of 74.90%.

Penultimate rank: Phrase No. (8), which is (You believe that applying the
principles of the circular economy in the food industry in the Kingdom can be a
globally applicable model) comes in penultimate place with a relative impor-
tance of 62.75%.

Last rank: Phrase No. (11), which is (Your company faces challenges in ap-
plying circular economy principles in food supply chains), comes in last place

with a relative importance of 58.82%.

There are challenges facing your company regarding
sustainability in the food industry

()

There are current sustainability practices in your
company in the food industry

W Strongly disagree I Strongly disagree

I Disagree W Disagree
1 Neutral
[ Neutral
Agree
Agree

M Strongly agree
M Strongly agree

(b)

There are obstacles to implementing circular economy
principles in your company’s food supply chains

Your company applied circular economy principles to its
food supply chains

W Strongly disagree W strongly disagree

W Disagree I Disagree
1 Neutral % Neutral
Agree Agree

W Strongly agree W strongly agree

(©)

(d)
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There are potential positive impacts of applying circular
economy principles on the environmental, social,
economic and strategic aspects of food supply chains

I Neutral

I Agree

W Strongly disagree

m Disagree

W Strongly agree

There are positive impacts or benefits from applying
circular economy principles in food supply chains

W strongly disagree
W Disagree

I Neutral

u Agree

| | Strongly agree

(e)

You believe that applying circular economy principles to
the food industry in the Kingdom could be a globally
applicable model

I Disagree
¥ Neutral

u Agree

I Strongly disagree

L Strongly agree

®

Conduct any assessments or studies to evaluate the
environmental, social and economic performance of
food supply chains after applying circular economy principles

Strongly disagree
Disagree
Neutral

Agree

Strongly agree

(g)

There are challenges or obstacles to expect in applying
circular economy principles on a global scale

| Disagree
1 Neutral

1 Agree

| Strongly disagree

| Strongly agree

(h)

You believe that aspects of applying circular economy
principles in the food industry in the Kingdom can be
replicated globally

I strongly disagree
I Disagree

I Neutral

[ Agree

I Strongly agree

(i)

G

Your company faces challenges in applying circular
economy principles in food supply chains

I Disagree
I Neutral

1 Agree

I Strongly disagree

M strongly agree

There are challenges or obstacles to expect in applying
circular economy principles on a global scale

(k)

[ strongly disagree

| Disagree

"] Neutral

[ Agree

| Strongly agree
®
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There are increasing issues related to marketing and
awareness around the concept of circular economy in
the food industry

You believe that the application of circular economy
principles in the food industry in the Kingdom can be
enhanced

I Strongly disagree I Strongly disagree

[l Disagree | Disagree
[ Neutral [1 Neutral
Agree Agree

B Strongly agree

I Strongly agree

(m)

(n)

(o)

You have expectations about the development of the
circular economy concept in the food industry in the
future

Cooperation and coordination between companies,
stakeholders and government can be strengthened to
achieve a circular economy in the food industry

W Strongly disagree
| Strongly disagree

W Disagree
I Disagree

! Neutral
I Neutral
Agree
Agree

| Strongly agree
| Strongly agree

(p)

Table 7 The relative importance of the phrases of the focus of the study (dry
industries) in the research sample

It is clear from Table 7 that all the phrases of the focus of the study are statis-
tically significant, and the relative importance ranged between 84% - 60%. The
following describes the arrangement of the aspect phrases according to relative
importance.

First rank: Phrase No. (4), which is (There are obstacles facing the application
of circular economy principles in your company’s food supply chains) comes in
first place with a relative importance of 84%.

Second rank: Phrase No. (14), which is (you believe that the application of
circular economy principles can be enhanced in the food industry in the King-
dom) comes in second place with a relative importance of 83%.

Third rank: Phrase No. (13), which is (Problems related to marketing and
awareness of the concept of the circular economy in the food industry, are in-
creasing) comes in third place, with a relative importance of 82%.

Penultimate rank: Phrase No. (11), which is (Your company faces challenges
in applying circular economy principles in food supply chains), is ranked penul-
timate with a relative importance of 65%.

Last rank: Phrase No. (7), which is (conduct any assessments or studies to

evaluate the environmental, social, and economic performance of food supply
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Table 7. Relative importance of the phrases of the focus of the study from the point of view of dry factory owners.

Dry Factories

Relative . General
Phrase Strong! Strong! Average _ " Ranking trend
X ¥ Disagree Neutral  Agree 4 importance en
Disagree agree
There are current sustainability practices in K 2 4 3 1 10
1 in the food ind 3.88 %78 7 Agree
your company in the food industry % %7 %13 %10 %437 %33
. K 0 9 5 14 2
Th hall f:
) erzére chal e.nngl.au.ng ]1701;1' cgr.nzany 345 %69 13 Agree
regarding sustainability in the food industry % %0.0 %30.0 %16.7 %446.7 %6.7
Your company applied circular economy K 2 1 6 o 12
3 incipl its food Iy chai 3.58 %72 12 Agree
principles to its food supply chains % %7 %3 %20 %30 440
There are obstacles to implementing circular K 1 7 0 10 12 Strongl
4 economy principles in your company’s food 4.2 %84 1 gy
supply chains % %3 %23 %0 %33 %40 agree
There are positive impacts or benefits from K 3 5 3 8 11
5 applying circular economy principles in food 3.99 %80 5 Agree
supply chains % %10 %17 %10 %27 %37
There are potential positive impacts of K 1 5 5 16 9
applying circular economy principles on the
6 PPAY g cired . P . P . 3.95 %79 6 Agree
environmental, social, economic and strategic
aspects of food supply chains % %7.80 %5.90 %19.60 %54.90 %11.80
Conduct any assessments or studies to evaluate K 1 4 14 9 3
the environmental, social and economic
7 . 2.98 %60 16 Neutral
performance of food supply chains after . . . . .
0
applying circular economy principles % %3 %13 %47 %30 %10
You believe that applying circular economy K 1 5 8 13 3
8 principles to the food industry in the Kingdom 3.44 %69 14 Agree
could be a globally applicable model % %3 %17 %27 %43 %10
You believe that aspects of applying circular K 2 1 3 11 13
9 economy principles in the food industry in the 3.75 %75 10 Agree
Kingdom can be replicated globally % %7 %3 %10 %37 %43
There are challenges or obstacles to expect in K 2 3 2 17 6
10 applying circular economy principles on a 3.8 %76 9 Agree
global scale % %7 %10 %7 %57 %20
Your company faces challenges in applying K 5 5 9 8 3
11 circular economy principles in food supply 3.25 %65 15 Neutral
chains % %17 %17 %30 %27 %10
Your company is experiencing difficulties in K ) 4 5 12 .
collaborating with suppliers and partners in
12 food supply chains to achieve a circular 372 74 u Agree
u i Ve ul
econor:yp Y % %7 %13 %17 %40 %23
There are increasing issues related to K 2 2 6 12 8
13 marketing and awareness around the concept 4.1 %82 3 Agree
of circular economy in the food industry % %7 %7 %20 %40 %27
You believe that the application of circular K 1 2 4 10 13
14 economy principles in the food industry in the 4.15 %83 2 Agree
Kingdom can be enhanced % %3 %7 %13 %33 %043
Cooperation and coordination between K 2 4 6 12 6
companies, stakeholders and government can
15 i i 391 %78 8 Agree
be strengthened to achieve a circular economy
in the food industry % %7 %13 %20 %40 %20
You have expectations about the development K 2 3 5 16 4
16 of the circular economy concept in the food 4.05 %81 4 Agree
industry in the future % %7 %10 %17 %53 %13

Overall average: 3.98; The overall trend of the questionnaire is I agree; Cronbach’s alpha reliability value: 0.795.
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chains after applying the principles of the circular economy) comes in last place
with a relative importance of 60%. This can be explained by the fact that supply
chain sustainability aims to reduce spending, rationalize consumption, reduce
emissions, reduce waste, improve the environment, and maximize the use of all
raw materials, minerals, and resources in their various cases, shapes, and pat-
terns, as well as launching recycling, manufacturing, development and reuse op-
erations, which supports and enhances competitive priorities, creates greater
value for customers, increases customer satisfaction, and improves the organiza-

tion’s targeted performance.

There are challenges facing your company
regarding sustainability in the food industry

M Strongly disagree
I Disagree

1! Neutral

I Agree

I Strongly agree

There are current sustainability practices in
your company in the food industry

M strongly disagree
I Disagree

1 Neutral

I Agree

M strongly agree

(a)

(b)

There are obstacles facing circular economy
principles in your company’s food supply chains

M strongly disagree
W Disagree

1 Neutral

| Agree

| Strongly agree

Your company applied circular economy
principles in food supply chains
I Strongly disagree
Il Disagree
I Neutral
| Agree

I Strongly agree

(9

(d)

There are potential positive impacts of applying circular
economy principles on the environmental, social,
economic and strategic aspects of food supply chains

[l Strongly disagree
| Disagree
% Neutral

I Agree

M strongly agree

There are positive impacts or benefits from applying
circular economy principles in food supply chains

I Strongly disagree
|1l Disagree

7 Neutral

I Agree

| Strongly agree

(e)
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N L

(g)

ou believe that applying circular economy principles to Conduct any assessments or studies to evaluate the
the food industry in the Kingdom could be a globally environmental, social and economic performance of
applicable model

food supply chains after applying circular economy principles

| Strongly disagree M strongly disagree
. Disagree ' | | Disagree

| Neutral [ Neutral
Agree X Agree
| Strongly agree I Strongly agree
(h)

Comparison with previous studies with studies of fresh and dry food fac-

tories:

The study agreed with the study (Almulhim & Abubakar, 2021) by following a
circular approach to fresh factories. The organic portion of waste from the
markets will be treated through a biological process (anaerobic digestion)
and the digested product used as fertilizer on farms that supply fresh produce
to local markets.

The study agreed with the study of Al Tabini (2018): Climate change and
global warming reduce the opportunities for factories to obtain fresh produce
due to water scarcity, increasing drought, and the decline in the levels of
lakes and other bodies of fresh water.

The study agreed with Madani’s study (2019) by paying attention to the im-
pact of recent developments on dry food supply chains and the impact of
rising global dry bulk shipping rates and grain prices to increase global con-
sumer food prices by 1.2 percent. Impacts will be greater in middle-income
economies that import more primary food products and low-income econo-
mies that import more processed foods. The world can also expect regular
disruption to supply chains that will need to be more agile and flexible.

It did not agree with Rashwan’s study (2022), which dealt with the petro-
chemical sector to measure the capabilities of improving the sustainability
and flexibility of the supply chain under the circular economy model, unlike
the current study, which dealt with the fresh and dry food industries.

It did not agree with Al Khaddam’s study (2022), which dealt with clothing
companies to measure green supply chain practices in sustainable perfor-
mance, unlike the current study, which dealt with fresh food industries.
However, it agreed with dry factories on the importance of green manufac-
turing, green marketing, and green information technology to improve the
use of supply chains directed towards environmental practices, not to use
hazardous materials or that waste energy in manufacturing processes, and to
work on recycling.

The study agreed with the study of Ismail and Hassan (2021) on waste man-
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agement in dry industries to achieve sustainable development, at a time when
the linear (traditional) economy depletes reserves of raw materials, creates
pressure on limited natural resources, and leads to the production of a huge
amount of waste and refuse.
The study agreed with Kannan et al., (2020) study on waste management in
the sustainability of the circular economy to achieve green sustainable devel-
opment in fresh food industries and their supply from farms by adopting a
set of short and long-term strategies to reduce the negative effects of waste on
the environment and society, which has begun to show positive results by
transforming black areas into green areas that take into consideration all the
requirements of sustainable development.
The study agreed with the study of Naqah and Btayeb (2018) in dry factories
with the importance of using an economic model that aims to use resources
in more effective ways through recycling, reusing material resources, and us-
ing waste.
The study agreed with Al Tabini’s (2018) study on fresh factories that facto-
ries whose management depends on supply chains need to pay attention to
the supply chain due to its impact on the efficiency of operations and ensur-
ing the supply of fresh agricultural crops faster and with high quality.
It is noted in Table 8 that the sample members, fresh and dry factory owners,

agree, according to the overall average, 3.45 and 3.98, respectively, on the role of
the circular economy as a tool to enhance the sustainability of supply chains in

Kingdom of Saudi Arabia.

Fresh and dry factories differed as follows:
The phrase (there are current sustainability practices in your company in the
food industry) the degree of agreement was in favor of dry factories while the
opposite was neutral for fresh factories.
The phrase (there are obstacles facing the application of circular economy
principles in your company’s food supply chains), the degree of approval was
in favor of dry factories, while on the contrary, it was neutral for fresh facto-
ries.
The phrase (there are positive impacts or benefits from applying circular
economy principles in food supply chains) was in favor of dry factories, while
the degree of agreement was neutral for fresh factories.
The phrase (believes that applying circular economy principles in the food
industry in the Kingdom can be a globally applicable model) was in favor of
dry factories, while the degree of approval was neutral for fresh factories.
The phrase (you believe that aspects of applying circular economy principles
in the food industry in the Kingdom can be replicated globally) the degree of
approval was in favor of dry factories, on the contrary it was neutral for fresh
factories.
The phrase (there are challenges or obstacles to be expected in applying cir-
cular economy principles on a global scale) was in favor of dry factories,

while the degree of agreement was neutral for fresh factories.
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Table 8. Comparison of analysis results between fresh and dry factories for the focus of the study.

Fresh food Dry food
S Phrase ) .
factories factories
Th t sustainabili tices i in the food
L ere are current sustainability practices in your company in the foo Neutral Agree
industry
There are challenges facing your company in the area of sustainability in the
2 . Agree Agree
food industry
Y lied circul inciples in its food )\
3 ot%r company applied circular economy principles in its food supply Agree Agree
chains
4 There are, obstacles to implt.zmenting circular economy principles in your Neutral Strongly agree
company’s food supply chains
Th itive i ts or benefits fi lying circul
5 .erc? are I.)OSI ive impacts or. enefits from applying circular economy Neutral Agree
principles in food supply chains
There are potential positive impacts of applying circular economy principles
6 on the environmental, social, economic and strategic aspects of food supply Agree Agree
chains
Conduct any assessments or studies to evaluate the environmental, social
7  and economic performance of food supply chains after applying circular Neutral Neutral
economy principles.
You believe that applying circul inciples in the food indust
g ou be 1.eve at applying circular econoimy principles in the food industry Neutral Agree
in the Kingdom could be a globally applicable model
You believe that aspects of applying circular economy principles in the food
9 . . ) Neutral Agree
industry in the Kingdom can be replicated globally
10 Th.ere. are challenges or obstacles to expect in applying circular economy Neutral Agree
principles on a global scale
11 Your company f.aces challenges in applying circular economy principles in Neutral Neutral
food supply chains
12 Your compan}y is experiencing c?ifﬁculties. in coll?borating with suppliers Agree Agree
and partners in food supply chains to achieve a circular economy
Problems related to marketing and awareness around the concept of the
3 . R . Agree Agree
circular economy are increasing in the food industry
14 You believ}e that the aPplicatiOI? of CiI‘Cl‘llal“ economy principles can be Agree Agree
enhanced in the food industry in the Kingdom
Cooperation and coordination can be strengthened between companies,
15 stakeholders and the government to achieve a circular economy in the food Agree Agree
industry
You have expectations about the development of the circular economy
16 . . . Neutral Agree
concept in the food industry in the future
Overall average 3.45 3.98
o The phrase (you have expectations about the development of the concept of
the circular economy in the food industry in the future), the degree of
agreement was in favor of dry factories, while on the contrary, it was neutral
for fresh factories.
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4. Conclusion

This study asserts the critical role of the circular economy as a potent instrument

for supporting the sustainability of supply chains within the Kingdom of Saudi

Arabia, aligning seamlessly with the overarching objectives of Saudi Vision 2030.

The outcomes of the research underscore several pivotal findings. First, the tran-

sition to a circular approach is deemed an unavoidable imperative, given the es-

calating environmental challenges. Second, there is an unprecedented surge of
interest in the circular economy within the Kingdom, indicative of a heightened
understanding of its importance and anticipated benefits. Third, the success of
circular economy implementation is contingent upon effective management of
supply chain relationships, necessitating compatibility that fosters ongoing edu-
cational capacities of organizations for the circular flow of materials. Active par-
ticipation and collaboration among stakeholders are paramount for curbing en-
vironmental impacts and achieving strategic objectives. Additionally, the study
suggests that food industry companies can enhance the sustainability of their
supply chains by achieving and supporting flexibility in supply sources, particu-
larly in response to environmental changes. The interpretation of changes by
these companies, geared towards sustainability, is closely tied to the degree of
achievement and support for the flexibility of supply sources. Collectively, these
insights emphasize the transformative potential of the circular economy in shap-
ing resilient, environmentally conscious supply chains and lay the groundwork
for a sustainable and strategically aligned future, in line with the aspirations of

Saudi Vision 2030.

Recommendations:

Based on the researcher’s interpretation and discussion of the study results,
some recommendations can be made that we hope will improve the sustainabil-
ity of food industry companies’ supply chains to environmental changes, which
are:

o The necessity of integrating the principles of the circular economy into the
strategies of the Kingdom of Saudi Arabia and its National Vision 2030.

o Work to mobilize international efforts to accelerate the pace of transition to-
wards a circular economy; adopting modern industrial technologies with high
production quality, establishing decent infrastructure, and stimulating indu-
strialization in its circular model.

o The necessity of shifting to applying the circular economy model because of
its significant effects on the organization’s performance.

o Developing legislation, laws, and plans related to embodying the circular
economy to achieve sustainability, since the legislation in effect related to
waste management in all countries is only a reflection of the strict directives
issued by the United Nations to protect the environment from pollution.

o Food industry companies must help their suppliers and support their capa-
bilities to formulate and implement pricing strategies capable of adapting to

environmental changes. This will enhance the degree of flexibility of supply
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sources, and improve the speed of these suppliers’ response to the need to
change their pricing policy.

Food industry companies must maintain their encouragement and support for
their suppliers’ keenness to constantly develop their products, considering that
developing the inputs of these companies is considered one of the basic factors
for developing their final products, while giving more attention to other factors

that indicate their achievement and support for the flexibility of supply sources.
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