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ANAHTAR KELIMELER 0z

Déngiisel ekonomi Bu arastirma, siirdiiriilebilirligi iyilestirmek ve kiiresel ¢evre hedefleriyle uyumlu hale getirmek igin dongiisel
Ingaat sektorii ekonomi kavramnin Sri Lanka'nin ingaat sektoriine nasil entegre edilebilecegini arastirmaktir. CE uyumunun
Stratejiler oniindeki engelleri belirlemek i¢in, sistematik bir literatiir incelemesiyle baslayip kapsamli bir anket ve

korelasyon analizini kapsayan karma yontemli bir yaklagim kullanilmigtir. Vurgulanan temel zorluklar arasinda
Stirdiiriilebilir kalkinma anlay1s eksikligi, degisime direng ve yetersiz diizenleyici ¢erceveler yer almaktadir. Betimleyici istatistikler,
katilimcilarin bu engelleri tutarli bir sekilde algiladiklarni gostermistir; ancak korelasyon analizi, bilgi
bosluklari, biitce sinirlamalari ve diizenleyici sorunlar gibi engeller arasinda 6nemli baglantilar ortaya
koymustur. Bulgular, her ikisi de Sri Lanka'nin ingaat sektoriiniin kiiresel ¢evre sorunlari kargisinda uzun vadeli
dayaniklilig1 i¢in kritik dneme sahip olan yenilik¢iligi ve siirdiiriilebilir uygulamalari tegvik etmek igin stratejik
bir ¢ergeve sunmaktadir.

KEYWORDS ABSTRACT
Circular economy This research aims at how circular economy concepts could be integrated into Sri Lanka's construction sector
Construction industry to improve sustainability and line with global environmental goals. To identify barriers to CE adoption, a

mixed-method approach was used, beginning with a systematic literature review and progressing to a complete
survey and correlation analysis. Key challenges highlighted include a lack of understanding, resistance to
Sustainable development change, and insufficient regulatory frameworks. Descriptive statistics demonstrated that respondents
consistently perceived these obstacles; but correlation analysis revealed substantial links between barriers such
as knowledge gaps, budgetary limits, and regulatory problems. The findings provide a strategic framework for
promoting innovation and sustainable practices, both of which are critical to Sri Lanka's construction industry's
long-term resilience in the face of global environmental issues.

Strategies

1. Introduction major contributor to greenhouse gas (GHG) emissions and

I . . . the generation of construction and demolition waste (CDW)
The global construction industry is a key driver of economic (Marinkovi¢ et al., 2023; Buchard & Christensen, 2023; Al-
development, infrastructure development, and urbanization, Omari et al. 20233. The’construction sector resp’onsibl;a for
contributing significantly to the global economy (Ahmad et 390, o Woridwide carbon dioxide (CO,) em’issions and 40%

al., 2019; Alaloul et al., 2021). However, this industry’s ot cp\w accumulation, is a significant contributor to
incredible growth comes at a tremendous cost, since it is a
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environmental degradation and resource depletion (Gallego-
Schmid et al.,, 2020; Labaran et al., 2021). Despite its
significance for financial growth, the construction industry’s
traditional linear economic (LE) model is becoming more
and more unsustainable, fostering a cycle of resource
extraction, manufacturing, consumption, and disposal that
stresses ecological systems and compromises long-term
resilience (Petrovic et al., 2022, Zvirgzdins et al., 2019).

Existing initiatives to promote sustainability in the
construction sector have been insufficient to mitigate its
environmental implications (Cruz et al., 2019; Murtagh et
al., 2020; Hernandez et al., 2023). Although progress has
been made toward greener practices, such as the use of
energy-efficient technology and greener building materials,
these measures have not been broadly applied or
standardized (Dadzie et al., 2018; Lin & Yang, 2023). The
sector’s sustainability performance remains weak, with
many projects still using resource-intensive and inefficient
methods (Gallo et al., 2021; Ortega et al., 2023). This gap
highlights the need for a creative strategy to more effectively
address environmental concerns and promote sustainable
growth in the business.

The construction industry in Sri Lanka reflects global
trends, with similar patterns of unsustainable practices and
environmental implications (Weerakoon et al., 2023).
According to Wijerathna and Abeynayake (2021), due to
rapid urbanization and infrastructural development-boosting
construction activity throughout the island country, Sri
Lanka is experiencing increased resource depletion, waste
accumulation, and adverse environmental effects. The
growth of traditional construction practices, along with poor
regulatory oversight and waste management infrastructure,
has increased the industry’s environmental impact,
jeopardizing the country’s ecological equilibrium and
sustainable development goals (SDGs) (Karunasena et al.,
2023).

According to Victor and Waidyasekara (2023), despite
growing concern about environmental degradation and
resource scarcity, the circular economy (CE) concept has
emerged as a compelling solution to the building industry’s
inherent unsustainable nature. The CE, founded on the
concepts of regenerative design, resource efficiency, and
waste minimization, represents a paradigm shift away from
the old linear ‘take-make-dispose’ model and towards a
closed-loop system that encourages the continual flow and
utilization of resources and substances (Ogunmakinde et al.,
2021; Nelles et al., 2019). Furthermore, CE promotes
sustainable construction methods such as material reuse,
recycling, and recovery of resources, resulting in increased
resilience, energy savings, and conservation of the
environment (Guerra-Rodriguez et al., 2020; Papamichael et
al., 2023). Furthermore, the transition from the 3Rs to the
10Rs is a rising strategy for promoting environmental
sustainability through resource conservation, and a decrease
in waste. Theoretical models such as Industrial Ecology,
Biomimicry, Cradle-to-Cradle, and Performance Economy

give comprehensive approaches to circularity (Kuznetsova,
2022).

Despite growing recognition of the CE as a potential path to
sustainability, there is a severe absence of research and
practical application solutions tailored to the Sri Lankan
context. Existing research focuses mostly on global
perspectives and case studies from established economies,
typically overlooking the unique challenges and
opportunities found in emerging markets like Sri Lanka.
Therefore, this research paper aims to developa
comprehensive implementation strategy for Sri Lanka’s
construction sector. The primary goal is to identify and
assess the important elements influencing the adoption of
CE practices in the local construction sector, as well as to
provide concrete measures for facilitating this
transformation. The hypothesis driving this study is that
applying a CE framework in Sri Lanka’s construction sector
will greatly improve its sustainability performance. The
research question addressed in this study is: “How can CE
principles be effectively integrated into Sri Lanka’s
construction sector to promote sustainable development?”

By conducting this research, this article aims to offer
insightful findings and useful suggestions that will aid
practitioners, industry stakeholders, and legislators in
promoting sustainable change in the construction sector.

2. Materials and Methods

The methodology section is essential for showcasing the
accuracy and thoroughness of the research as well as
assessing the study’s contribution to the field. The validity
and generalizability of the study’s conclusions are
guaranteed by a strict and transparent process. A mixed-
method approach was used in this study, which included
both quantitative and qualitative elements.

The first stage of the methodology is to perform the
qualitative component using the Scopus database to carry
out a systematic literature review (SLR). According to Baas
et al. (2020), Scopus is a highly renowned and extensive
abstract and citation database that offers scholarly
academics superior quality information on books,
conference proceedings, and journal articles. A thorough
integration of search results and an evaluation of the
guantity, nature, and quality of evidence relevant to a
particular research question are all supplied by SLR
(Siddaway et al., 2019).

Using the combination “TITLE-ABS-KEY ((circular AND
economy OR closed-loop AND economy OR circular AND
practices) AND (construction AND industry OR
construction AND sector OR built AND environment) AND
(reuse OR recycle OR reduce)),” the search was focused on
the intersection of CE concepts with the construction
industry. To guarantee pertinence to the latest developments
in the CE framework, the initial search vyielded 61
publications covering the period from 2019 to 2024.
Subsequently, the scope was restricted to peer-reviewed
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journal articles exclusively, substantiating this necessity due
to their scientific validity and reliability. The sample was
reduced by this filtering process to 33 articles for further
examination. A series of sifts were used to further refine the
results, starting with the rejection of articles whose titles did
not match the goals and objectives of the study. The pool
was narrowed down to 21 pertinent items by this first filter.
After evaluating abstracts, articles that were not directly
related to the topic were eliminated, leaving a final selection
of 17 articles for further analysis (see Fig. 1). The whole
texts of the chosen articles were thoroughly reviewed as part
of the qualitative analysis phase, which led to 13 articles for
review for the identification of potential integration
solutions as well as obstacles to the use of CE concepts in
the construction sector. The subsequent phases of the
investigation were built upon these findings where the
findings obtained by the qualitative assessment were set into
assessment by the Sri Lankan construction industry
practitioners through the quantitative approach.

Scopus Database
- Keyword combination
« Limit to “2019 - 2024”
- Limit to “Articles”

SLR —p

|—» 33 articles

Title Sift

Exclude studies that are not .
. —— 2] articles
relevant based on title

L 4
Exclude articles that are not

RSt relevant based on abstract

17 articles

Exclude articles that are not
relevant based on full - text

Full - Text Sift — =—p |3 articles

Review Sample «

Figure 1. Overview of research methodology employed.

The purpose of the quantitative approach of the study was to
gather actual data from professionals working in Sri Lanka’s
construction industry to evaluate their understanding,
opinions, and perceptions of the CE’s principles, as well as
to pinpoint obstacles and assess strategies for
implementation. A questionnaire survey was created and
sent throughout two months (April to June 2024) among
industry practitioners. The non-probability sampling
approach was adopted, allowing data to be collected from a
varied spectrum of experts with the least experience to
veterans in the sector. After the data was collected, the
responses were combined and subjected to rigorous data
analysis procedures. The correlation study was carried out
to investigate the relationships between several barriers to
the construction industry’s adoption of a CE. For a thorough

grasp of these associations, the study was conducted
utilizing Pearson, Kendall’s tau, and Spearman correlation
approaches. Using both parametric (Pearson) and non-
parametric  (Kendall's tau, Spearman) correlation
approaches enables a robust analysis that takes into account
various data features. Pearson is best for regularly
distributed data, and analyzing linear relationships, but
Kendall's tau and Spearman are better suited for data that
does not match normality criteria, capturing both linear and
nonlinear correlations. This dual technique allows for a
thorough knowledge of variable connections regardless of
data distribution.

Pearson correlation is a prominent statistical method for
examining the linear relationship between two independent
variables. The correlation coefficient, denoted by the letter
“r,” is a numerical value that is obtained from it that
expresses the strength and direction of the linear relationship
between the variables (Schober et al., 2018; Pernet et al.,
2013). The following formula (Eq.1) is used to calculate the

Pearson correlation coefficient (rp):
= i Xo) (= Vo)
VEL (X = X0)2 (Y; — Yo)?
where n is the number of data points;

Xi and Y; are the variable X and variable Y unique data
points;

Xo and Yp are the X and Y variables’ means,
correspondingly.

The Kendall Tau-b correlation, often known as Kendall’s
Tau-b, is a nonparametric statistical method for
determining the degree and direction of a relationship
between two variables (Hamed, 2011). The Kendall’s tau
correlation coefficient (r) is calculated using the following
equation (Eq. 2):

A, —B,

Iy =

\/(AX +By+C,)(Ax+ By +C,)

Where A is the number of concordant pairs, which are
observations in the same order;

By is the number of discordant pairs, which are observations
with different order:

C.i is the number of tied values in the variable i;
Cyo is the number of tied values in variable o.

A Spearman correlation coefficient is a measure of a
monotonic relationship between variables that is utilized for
nonnormally distributed continuous data, ordinal data, or
data with significant outliers (Puth et al., 2015). The
Spearman correlation coefficient (rs) is calculated using the
following equation (Eq.3):

63 d

BT T o
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where, di is the difference between the ranks of
corresponding variables;

n is the number of observations.

Both Kendall’s tau and Spearman correlation analysis were
done to further validate the results obtained from the Pearson
correlation analysis. Table 1 below indicates the variables
and their designated codes used in the analysis.

Table 1. Variables and their codes used for correlation
analysis.

Variable name Variable code

Lack of awareness Bl
Regulatory challenges B2
Technological incapabilities B3
Financial constraints B4
Cultural resistance B5

Table 2. Descriptive statistics of the data set.

3. Results and Discussion

3.1. Preliminary Results

The descriptive statistics (Table 2) reflect the data collected
on the barriers to adopting a CE in the construction industry.
This summary covers the mean, standard deviation,
variance, and skewness for each barrier, providing
information about their distribution and variability. The
questionnaire survey resulted in useful quantitative data for
the research. The survey was able to capture 113 viewpoints
from diverse industry professionals.

Descriptive Statistics

N Minimum  Maximum Mean Std. Variance Skewness
Deviation
Statistic Statistic Statistic Statistic Std. Statistic Statistic Statistic Std.
Error Error

Bl 42 10 12 10.43 .091 .590 .348 1.037 .365
B2 42 10 12 10.48 .092 .594 .353 .828 .365
B3 42 10 12 10.95 113 731 .534 .074 .365
B4 42 10 13 10.81 119 773 .597 .682 .365
B5 42 10 13 10.71 119 774 .599 .885 .365
Valid N 42

(listwise)

The descriptive data show that all five obstacles have mean
scores close to 10 and comparatively small standard
deviations, indicating that respondents see them similarly.
The positive skewness of most barriers (B1, B2, B4, and B5)
indicates a preference for higher values within the range,
meaning that respondents frequently ranked these barriers
toward the upper end of the scale. Barrier B3, with its almost
symmetrical distribution, represents a more equally
distributed view. These observations contribute to a better
understanding of the primary tendencies and variability in
views of hurdles to establishing a CE, which may be used to
inspire focused initiatives to overcome the most frequently
identified challenges.

The survey reveals a diverse range of roles and
responsibilities in the construction industry. Figure 2 depicts
the occupational profile of the responders. Engineers,
architects, quantity surveyors, project managers, technical
officers, and government personnel all play a crucial role in
developing and implementing sustainable practices and CE
concepts. Assessing how each of these key stakeholders
contribute  towards implementing CE and their
responsibilities in the transition is crucial. Engineers,
responsible  for civil, mechanical, electrical, and
environmental engineering, are crucial in maximizing

resource efficiency and reducing waste. Quantity surveyors,
responsible for cost estimation, procurement, and financial
management, are also crucial in promoting CE concepts.
Project managers, responsible for project operations, are
crucial in promoting resource optimization and waste
minimization. Technical officers and construction
managers, responsible for managing building processes, are
also crucial in adopting CE concepts. Government personnel
play a crucial role in shaping the regulatory environment and
encouraging sustainable growth. Therefore, the survey
underscores the multifaceted nature of the construction
industry and the need for collaboration among various
stakeholders to drive innovation and sustainable practices.
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Occupational Profile of Industry Stakeholders
7.19+8%

19.0%
11.9% ‘\"
33.3%
9.5%
= Architect = Engineer

Quantity surveyor = Project manager

= Technical officer = Construction manager

= Government officer

Figure 2. Occupational profile of respondents (developed

by the authors)
Awareness About CE
45.0%
43 80/‘; 38.1%
35.0%
gggz" 23.8%
. 0
0,

20.0% 16.7% 14305
15.0%

10.0% 7.1%

5.0%
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N
@@‘ @@*‘ <& @@*‘ @@*‘
¥ ¥ ¥ ¥

\Q&‘ N4 N4 N4
. X5
“Q\% &,\ $ d\o

Q‘Z‘d %\0 4@

= VVery high understanding = Moderate understanding

Neutral = Low understanding

= Very low understanding

Figure 3. Awareness of CE among industry stakeholders
(developed by the authors)

The study examined respondents’ awareness of the
CE concept in the construction industry. Figure 3 illustrates
a wide variety of awareness levels. 38.1% had
moderate understanding, while 23.8% had strong
awareness. This is a positive indication of laying the
transition towards circular practices as industry practitioners
are aware of CE principles. However, 16.7% demonstrated
little comprehension and 14.3% had very little knowledge,
showing a need for improved awareness and education. This
group might benefit from focused outreach and capacity-
building initiatives that encourage information sharing and

enable professionals to integrate CE concepts. Furthermore,
the survey shows a strong consensus on the importance of
sustainable building practices in Sri Lanka’s construction
sector. 95.2% of respondents consider these practices
essential, highlighting the industry’s shift towards
responsible practices. This shift can lead to reduced carbon
emissions, improved resource efficiency, and increased
market competitiveness.

The study’s findings offer a mixed picture of Sri Lanka’s
current application of CE concepts in construction practices.

Rate of CE Principles Integrated in Construction

Sector
35.0% 33.3%
) 0,
30.0% 26.2% 28.6%
25.0%
20.0%
15.0%
0,

10.8;% 4.8% 7.1%
5.0%
M [ ]

> > > N

Q Q

P S P N
& & & & @
S S S S 3
\\4’ » @\4’ \\A '@QO
QO 0% ,{5\. &‘b >
@ g Q? %o“
@O

= Fully integrated = Mostly integrated

Moderately integrated = Partially integrated

= Not integrated at all

Figure 4. Usage of CE principles in Sri Lankan construction
sector.

According to Figure 4, respondents reported that CE
principles are mostly integrated (26.2%) or slightly
integrated (28.6%). This suggests that there is a growing
knowledge and use of CE concepts in the construction
industry, although there is still room for growth and
refinement. With around 33.3% of respondents evaluating
integration as moderate, there is evidence of continued
efforts to incorporate CE principlesinto construction
methods, showing a steady trend towards more sustainable
and resource-efficient approaches to building and
development. However, a small minority of respondents
(7.1%) reported that CE principles are not implemented at
all, underlining the need for targeted interventions and
capacity-building initiatives to promote CE principles.

Since there is still room for development in understanding
CE principles before the effective incorporation of the idea,
the survey indicates that the Sri Lankan construction sector
needs measures to promote CE practices. Awareness and
education activities are the most commonly acknowledged,
with 83.3% of respondents recognizing their significance.
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Policy and legal regulation are also important, with 66.7%
indicating the necessity for government involvement.
Research and development funding is likewise encouraged,
with 78.6% seeing its innovation potential. Stakeholder
involvement and collaborative platforms are essential, as is

embedding the CE into national engineering curricula and
providing financial incentives. Figure 5 indicates proposed
strategies by respondents to overcome the barriers and for
successful integration.

Strategies for CE Implementation

Provide financial incentives to encourage construction
firms
Include circular economy as a subject in national
engineering curriculam
Establish collaborative platforms

Stakeholder involvement

Strategies

Invest in research and development
Regulate policies and laws

Initiate awareness and education campaings

Figure 5. Proposed strategies for CE implementation.

As a result, preliminary results suggest that coordinated
work is required to encourage the adoption of CE concepts
in Sri Lanka’s construction sector. However, it is necessary
to completely identify the link between the barriers and their
nature to overcome them through effective measures and
achieve SDGs.

3.2.  Assessing the Relationship Among Barriers to
Implementing CE.

The correlation analysis of the barriers to adopting CE in the
construction industry gives a thorough understanding of
their interrelationships. Pearson, Kendall’s tau, and
Spearman correlation approaches all yield significant
results, providing important details into how to overcome
these hurdles.

52.4%
21.3%
64.3%
52.4%
78.6%

66.7%
83.3%

The Pearson correlation analysis in Table 3 shows some
significant correlations among the obstacles that exist. For
instance, barriers B1 and B2 have a moderate positive
correlation (r = 0.377, p = 0.014), indicating that when
barrier B1 increases, so does barrier B2. Similarly, B1 and
B5 have a modest positive correlation (r = 0.328, p = 0.034),
showing that these barriers follow a similar pattern. The
noteworthy positive correlation (r = 0.568, p < 0.001)
between B2 and B5 indicates a significant connection
between these obstacles. In addition, a moderate positive
correlation (r = 0.372, p = 0.015) between B3 and B4, as
well as between B4 and B5 (r = 0.355, p = 0.021), indicates
interconnectivity. Pearson correlations suggest that specific
barriers tend to co-occur, implying underlying similar
causes or reasons.

Table 3. Results of the Pearson correlation analysis among barriers for implementing CE.

Correlations
B1 B2 B3 B4 B5
B1 Pearson Correlation 1 377" 162 .076 328"
Sig. (2-tailed) .014 .307 .631 .034
Sum of Squares and Cross- 14.286 5.429 2.857 1.429 6.143
products
Covariance .348 132 .070 .035 .150
N 42 42 42 42 42
B2 Pearson Correlation 377" 1 110 .096 .568™
Sig. (2-tailed) .014 489 .545 .000
Sum of Squares and Cross- 5.429 14.476 1.952 1.810 10.714
products
Covariance 132 353 .048 .044 261
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N 42 42 42 42 42
B3 Pearson Correlation .162 110 1 372" .062

Sig. (2-tailed) .307 489 .015 .698

Sum of Squares and Cross- 2.857 1.952 21.905 8.619 1.429

products

Covariance .070 .048 .534 210 .035

N 42 42 42 42 42
B4 Pearson Correlation .076 .096 372" 1 355"

Sig. (2-tailed) .631 .545 .015 .021

Sum of Squares and Cross- 1.429 1.810 8.619 24.476 8.714

products

Covariance .035 .044 210 597 213

N 42 42 42 42 42
B5 Pearson Correlation 328" 568" .062 355" 1

Sig. (2-tailed) .034 .000 .698 .021

Sum of Squares and Cross- 6.143 10.714 1.429 8.714 24.571

products

Covariance .150 .261 .035 213 .599

N 42 42 42 42 42

* Correlation is significant at the 0.05 level (2-tailed).

** Correlation is significant at the 0.01 level (2-tailed).

Kendall’s tau and Spearman correlation study (see Table
4) indicates the Pearson correlation results by stressing the
non-parametric correlations among the obstacles. A positive
correlation (t = 0.212, p = 0.159) between Bl and B2
supports the Pearson results, although it is not statistically
significant. A positive correlation (t = 0.220, p = 0.132)
between B1 and B5 confirms the pattern found in the
Pearson analysis. The substantial positive correlation (t =
0.529, p < 0.001) between B2 and B5 indicates a meaningful
link between these obstacles. Furthermore, a moderate
positive correlation (t = 0.305, p = 0.030) between B3 and
B4 confirms the Pearson correlation, whereas a positive
correlation (t = 0.217, p = 0.125) between B4 and BS5
underlines the interconnectivity found. Kendall’s tau results
support the patterns obtained using Pearson correlation,
however, some connections are weaker.

The Spearman correlation analysis reveals the substantial
correlations between the barriers, demonstrating the stability
of these findings across correlation methods. A positive
correlation (p=0.218, p=0.165) between B1 and B2 backs
with Pearson’s and Kendall’s tau findings. The positive
correlation (p = 0.237, p = 0.131) between Bl and B5 is
consistent with other correlation approaches. A considerable
positive correlation (p = 0.555, p < 0.001) between B2 and
B5 shows a significant link. A moderate positive correlation
(p=0.334,p=0.031) between B3 and B4 is consistent with
Pearson and Kendall’s tau results, while a positive
correlation (p = 0.238, p = 0.128) between B4 and BS5
confirms the interconnectivity.

Table 4. Results of the non-parametric correlation analysis among barriers for implementing CE.

Correlations
B1 B2 B3 B4 B5
Kendall’s tau B1 Correlation Coefficient 1.000 212 134 .050 220
Sig. (2-tailed) . 159 354 729 132
N 42 42 42 42 42
B2  Correlation Coefficient 212 1.000 .082 .067 529"
Sig. (2-tailed) 159 . .570 .644 .000
N 42 42 42 42 42
B3 Correlation Coefficient .134 .082 1.000 305" .069
Sig. (2-tailed) 354 .570 . .030 .625
N 42 42 42 42 42
B4 Correlation Coefficient .050 .067 305" 1.000 217
Sig. (2-tailed) 729 .644 .030 ) 125
N 42 42 42 42 42
B5 Correlation Coefficient 220 .529™ .069 217 1.000
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Sig. (2-tailed) 132 .000 .625 125 .
N 42 42 42 42 42
Spearman’s B1 Correlation Coefficient 1.000 218 .143 .054 237
Sig. (2-tailed) . .165 .366 734 131
N 42 42 42 42 42
B2  Correlation Coefficient 218 1.000 .087 .073 .555™
Sig. (2-tailed) .165 . .583 .644 .000
N 42 42 42 42 42
B3 Correlation Coefficient .143 .087 1.000 334 .074
Sig. (2-tailed) .366 .583 . .031 .640
N 42 42 42 42 42
B4 Correlation Coefficient .054 .073 334" 1.000 238
Sig. (2-tailed) 734 .644 .031 . 128
N 42 42 42 42 42
B5  Correlation Coefficient 237 555" .074 238 1.000
Sig. (2-tailed) 131 .000 .640 128 .
N 42 42 42 42 42

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

The correlation study demonstrates the interconnectedness
of barriers to establishing a CE in the construction industry.
The substantial positive correlations across numerous
barriers, which were detected consistently across Pearson,
Kendall’s tau, and Spearman techniques, indicate that these
impediments are not isolated but rather interconnected. For
example, the high relationship between B2 and B5 suggests
that eliminating one of these obstacles may simultaneously
overcome the other. This interconnection necessitates
integrated methods that address numerous barriers
to improve efficacy. Furthermore, the moderate correlations
detected between other pairs of barriers (e.g., B1 and B2, B3
and B4) indicate shared roots or implications. A
comprehensive strategy that takes into account the larger
context and relationships between these barriers may be

more effective than tackling them individually.
Understanding these connections enables improved
intervention prioritization, perhaps leading to more

significant increases in CE adoption.

Ultimately, the correlation analysis provides useful
information on the intricate network of barriers to
implementing a CE in the construction sector in Sri Lanka.
These findings can help shape more comprehensive plans
for overcoming these challenges and promoting sustainable
practices in the sector.

3.3. Strategic Framework for Implementation of CE

Implementing a CE in Sri Lanka’s construction industry
necessitates a strategic framework linked with the SDGs.
The correlation study of barriers to CE gives vital insights
for establishing focused strategies to effectively overcome
these challenges. Figure 6 illustrates the proposed strategic
framework for implementing CE that aligns with SDGs for
the Sri Lankan built environment.

The correlation analysis demonstrated strong correlations
between various barriers, indicating they are interrelated. As

a result, a strategic framework must take a comprehensive
approach to address several impediments at once. For
example, the substantial relationship between barriers B2
(Lack of Knowledge and Awareness) and B5 (Financial
constraints) suggests that increasing knowledge and
awareness may also ease financial restrictions (Rodriguez-
Espindola et al., 2022; Atiku, 2020). This method supports
SDG 4 (Quality Education) and SDG 9 (Industry,
Innovation, and Infrastructure) by encouraging educational
programs and creative finance solutions. Implementing
comprehensive educational and training programs is critical
for addressing the knowledge and awareness gap. These
initiatives should address all stakeholders in the construction
industry, including legislators, contractors, and workers.
Workshops, seminars, and certification programs based on
CE principles and best practices might be among the
initiatives (Guerreschi et al., 2023; Bugallo-Rodriguez &
Vega-Marcote, 2020; Zandee et al., 2022). Collaboration
with academic institutions and international organizations
can improve the quality and scope of these educational
initiatives (Mendoza et al., 2019; Danvers et al., 2023). This
method supports SDGs 4 (Quality Education) and 12
(Responsible Consumption and Production). Financial
restrictions are a substantial impediment to CE adoption.
According to Munaro et al. (2020), the implementation
framework should contain measures that incentivize
enterprises to adopt CE practices, including tax breaks,
subsidies, and grants. Furthermore, increasing access to
green finance choices might assist overcome financial
constraints (Jinru et al., 2021; Zhang et al., 2020). Public-
private partnerships may also be effective in mobilizing
resources and sharing risks (Kolodiziev et al., 2017;
Matayev & Berzhanov, 2020). This method promotes long-
term economic growth and climate resilience, which
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contributes to SDGs 8 (Decent Work and Economic
Growth) and 13 (Climate Action).

+ Bl - Regulatory & Policy

« B2 - Knowledge & Awareness
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Figure 6. Framework for implementing CE and achieving SDGs in the built environment.

The correlation analysis reveals that legislative constraints
(B1), technological impediments (B3), and a lack of
infrastructure (B4) are all linked. Regulations must be
strengthened to promote CE practices (Mhatre et al., 2021).
This entails creating clear CE standards and requirements
for construction, guaranteeing compliance via efficient
evaluation and enforcement, and promoting innovation in
sustainable technology (Ghufran et al., 2023). It is also vital
to invest in infrastructure that promotes recycling, reuse, and
the use of sustainable materials through technological
advancements such as artificial intelligence (Al)
(Weerakoon et al., 2024; Nascimento et al., 2019; Joensuu
et al., 2023). This strategy is consistent with SDGs 9
(Industry, Innovation, and Infrastructure) and 11
(Sustainable Cities and Communities).

All stakeholders, including government agencies, private
sector firms, civil society groups, and the general public,
must actively participate and collaborate to ensure effective
CE implementation (Mishra et al., 2019; Arsova et al.,
2021). Multi-stakeholder forums may help with discourse,
information exchange, and coordinated action. Fostering
collaborative projects and activities can result in novel
solutions and increased impact (Eisenreich et al., 2021).
This strategy promotes SDG 17 (Partnerships for the Goals)

by encouraging collaboration and collective effort for
sustainability. Furthermore, a strong monitoring and
evaluation system is required to track progress, identify
difficulties, and assess the effectiveness of CE projects
(Alamerew et al., 2020). Creating key performance
indicators (KPIs) that are connected with CE objectives and
SDGs can give useful data for continual development
(Hristov & Chirico, 2019). Regular reporting and open
sharing of findings help foster confidence along with
accountability within parties. This method supports SDG 16
(Peace, Justice, and Strong Institutions) by encouraging
openness and good governance.

The strategic action plan for establishing a CEin Sri
Lanka’s construction industry must overcome the
interconnected hurdles discovered by correlation analysis.
The suggested approaches not only help to accomplish a
number of SDGs but also promote Sri Lanka’s building
sector to being more robust and sustainable.

4. Conclusions

The outcomes of this study highlight the crucial need to
incorporate CE principles into Sri Lanka’s building sector to
improve  sustainability and  resilience.  Despite
advancements, challenges such as a lack of knowledge,
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opposition to change, and insufficient regulatory
frameworks remain. There were significant relationships
between regulatory and financial barriers and the
requirement for specific initiatives such as policy assistance
and financial incentives. These findings underline the
importance of interventions including awareness campaigns,
policy regulation, R&D funding, and stakeholder
involvement in overcoming these barriers and promoting
sustainable practices in the business.

Furthermore, the study draws many critical conclusions,
including the construction industry’s significant
contribution to GHG and worldwide construction waste. It
is critical to effectively manage construction and demolition
waste (CDW) and use novel techniques. The shift from the
3Rs to the 10Rs is a growing approach for sustainability,
resource efficiency, and waste reduction. Theoretical
frameworks such as Industrial Ecology, Biomimicry,
Cradle-to-Cradle, and Performance Economy provide
holistic approaches to circularity. Policies at all levels play
an important role in aiding this transformation, and most
respondents understand the crucial relevance of sustainable
building techniques for the future of Sri Lanka’s
construction sector.

Some significant recommendations are suggested to
establish CE principles. Government and commercial
organizations should conduct targeted awareness
campaigns, and government agencies should work together
to distribute information and promote awareness through
seminars and training programs. Relevant entities should
develop and implement regulatory frameworks and
incentives to encourage sustainable activities. Prioritizing
multi-stakeholder engagement will encourage cooperation
and community involvement in achieving long-term
construction objectives. Furthermore, funding for research
and development in sustainable technology and construction
processes is critical.

Implementing these recommendations and encouraging
cross-sectoral collaboration would assist in removing
bottlenecks, encouraging innovation, and accelerating Sri
Lanka’s transition to a more sustainable and resilient
construction industry, in line with the SDGs. As a result, this
study contributes significantly to society by offering a road
map for incorporating CE principles into Sri Lanka’s
building sector, which is critical for promoting sustainability
and resilience. This research prepares the road for successful
policy interventions and stakeholder involvement by
identifying and addressing the major impediments to
sustainable practice. The recommendations for awareness
campaigns, policy regulations, and R&D funding are
directly aligned with the United Nations Sustainable
Development Goals (SDGs), particularly those for
sustainable cities and communities (SDG 11), responsible
consumption and production (SDG 12), and climate action
(SDG 13). Implementing these measures will speed up the
construction  industry's transition to sustainability,
benefitting society as a whole.
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ANAHTARKELIMELER 0z
Kesikli Se¢im Deneyleri Bu ¢alisma, ¢evresel mal ve hizmetlerin ekonomik degerlemesi agisindan giderek 6nem kazanan Kesikli se¢im
Cevresel Degerleme deneyleri tizerine odaklanmaktadir. Kesikli secim deneyleri, bireylerin piyasa dis1 ¢evresel mallar ve hizmetler

tizerindeki tercihlerini ortaya koymak i¢in kullanilan giiglii bir yontem olarak 6ne ¢ikmaktadir. Caligma, kesikli
secim deneylerinin teorik temellerini, O6zellikle rassal fayda teorisini ve bunun cevresel tercihlerin
Ekonometrik Modeller modellenmesindeki roliinii ayrintili bir sekilde incelemektedir. Ayrica, deney tasariminda dikkat edilmesi
Cevre Politikalar gereken nitelik ve seviye se¢iminden deneysel tasarim ve veri toplama siireclerine kadar olan adimlar1 kapsamli
bir sekilde ele almaktadir. Calisma, c¢evresel mal ve hizmetlerin ekonomik degerlemesinde kesikli segim
deneylerin uygulanmasina iligkin pratik rehberlik sunarken, bu y6ntemin diger ¢evresel ekonomik degerleme
yontemleri ile karsilastirmasini da yapmaktadir. Bunun yani sira, ¢alismada kesikli se¢im deneylerinde
kullanilan ekonometrik modeller ve bu modellerin sagladigi avantajlar tizerinde durulmaktadir. Calisma, son
olarak kesikli se¢im deneylerinin g¢evre politikalar tizerindeki etkilerini tartigmakta ve bu yontemlerin karar
vericiler igin nasil bir arag olabilecegini degerlendirmektedir.

Rassal Fayda Teorisi

KEYWORDS ABSTRACT
Discrete Choice Experiments This study focuses on Discrete Choice Experiments (DCEs), which are increasingly gaining importance in the
Environmental Valuation field of environmental valuation. DCEs are highlighted as a powerful method for revealing individuals'

preferences for non-market environmental goods and services. The study delves into the theoretical foundations
) of DCEs, particularly Random Utility Theory, and its role in modeling environmental preferences.
Econometric Models Additionally, it comprehensively addresses the steps involved in the selection of attributes and levels,
Environmental Policies experimental design, and data collection processes that must be considered in DCE design. While providing
practical guidance on the application of DCEs in environmental valuation, the study also compares this method
with other environmental valuation techniques. Furthermore, it emphasizes the econometric models used in
DCEs and the advantages they offer. Finally, the study discusses the impact of DCEs on environmental policies
and highlights how these methods can serve as valuable tools for decision-makers.

Random Utility Theory

1. Giris korunmasi, su kaynaklarinin yonetimi, temiz hava ve dogal
manzara gibi ekosistem hizmetleri piyasa dis1 mallar olarak
kabul edilir ve geleneksel piyasa mekanizmalari araciligryla
fiyatlandirilamaz (Costanza vd. 1997). Bu noktada, gevresel
degerleme yontemleri devreye girer ve bu yontemler, bu tiir
kaynaklarin ekonomik degerinin 6l¢iilmesine olanak tanir.

Cevresel mal ve hizmetlerin ekonomik degerlemesi ¢evre
politikalarmin sekillendirilmesi, dogal kaynak ydnetimi,
biyogesitlilik ve ekosistem hizmetlerinin saglanmasi gibi
alanlarda kritik bir rol oynamaktadir (Bateman vd. 2002).
Cevresel varliklarin biiyiik bir kismi1 dogrudan bir piyasa
fiyatina sahip olmadigindan, bu tiir degerlerin belirlenmesi Cevresel mal ve hizmetler, dogal ekosistemlerin sagladigi ve
karmasik bir siireci gerektirir. Ciinkii biyolojik cesitliligin ~ insan refahina dogrudan veya dolayl olarak katkida bulunan
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irtiinler ve hizmetlerdir. Bu mal ve hizmetler, dogrudan
ekonomik fayda saglamaktan, ekosistemlerin isleyisini
desteklemeye ve insan sagligini korumaya kadar genis bir
yelpazede fayda saglar. Bunlar genellikle "Ekosistem
Hizmetleri" (Ecosystem Services) olarak adlandirilmakta;
Destekleyici Hizmetler (Supporting Services), Diizenleyici
Hizmetler (Regulating Services), Tedarik yada Temel
Hizmetler (Provisioning Services) ve Kiiltiirel Hizmetler
(Cultural Services) olmak iizere dort ana kategoride
degerlendirilmektedir ~ (Everard, 2021). Destekleyici
Hizmetler besin dongiisli, toprak olusumu, yasam
alanlarinin  korunmasi, Dbiyogesitlilik gibi  ekosistem
siireglerinin isleyisini ve diger ekosistem hizmetlerinin
iiretimini destekleyen ve ekosistemlerin igleyisi i¢in gerekli
olan stireclerdir. Diizenleyici Hizmetler iklimin
diizenlenmesi, hava kalitesi, erozyon, hastalik ve zararlilarla
miicadele ve tozlasma gibi faydalar1 icermektedir. Tedarik
yada Temel Hizmetler gida, yakat, lif, tatl su, tibbi maddeler
ve enerji gibi ekosistemlerden elde edilen iriinleri ifade
eder. Kiiltiirel Hizmetler estetik ve manevi anlamlar, folklor
ve sanata ilham, rekreasyon ve turizm gibi insan yasamini
zenginlestiren, ¢ogunlukla maddi olmayan faydalarn
icermektedir. Bu ¢alismada ¢evresel mal ve hizmetler genel
olarak tiim ekosistem hizmetleri i¢in kullanilmaktadir.

Kesikli Secim Deneyleri, Kesikli Tercih Deneyleri yada
Ayrik Secim/Tercih Deneyleri olarak kullanilan Discrete
Choice Experiments (DCE), yaklasimi ¢evresel degerleme
alaninda 6nemli bir ara¢ olarak kullanilmaktadir (Hoyos
2010, Mariel vd. 2021, Schulz vd. 2024). DCE'ler, bireylerin
belirli bir ¢cevresel mal veya hizmetin farkli 6zelliklerine
verdikleri degeri 6lgme olanagi sunar ve bu sayede gevre
politikalarmin  sekillendirilmesine  katkida  bulunur
(Louviere vd. 2000). Bu yontem, bireylerin ¢evresel mal ve
hizmetlerin farkli Ozellikleri arasindaki tercihlerini ve
Odiinlesimlerini analiz ederek, ¢cevresel iyilestirmeler igin ne
kadar 6deme yapmaya istekli olduklarini ortaya koyar
(Hanley vd. 2001). Ornegin, bir nehrin temizlenmesi, bir
orman alanmnin  korunmast veya hava Kalitesinin
iyilestirilmesi gibi ¢evresel degisikliklerin ekonomik degeri,
DCE'ler araciligryla dlgiilebilir.

DCE yaklasiminin o6nemi, yalnizca bu tiir degerleri
6l¢ebilme kapasitesinde degil, ayn1 zamanda ¢evresel mal ve
hizmetlerin ~ karmasikligim1  ve ¢ok  boyutlulugunu
yakalayabilme yeteneginde yatmaktadir. Cevresel mal ve
hizmetler genellikle bircok farkli nitelik ve faktérden
etkilenir; bu nedenle, DCE'ler, bu g¢esitliligi géz oniinde
bulundurarak bireylerin ger¢ek diinyadaki tercihlerini daha
dogru bir sekilde modelleyebilir (Train, 2009). Ayrica,
DCE'ler, bireylerin tercih heterojenligini ve farkli ¢evresel
degisikliklerin bireyler {izerindeki farkli etkilerini analiz
etme olanag saglar, bu da politika yapicilar i¢in son derece
degerli bir bilgi kaynagidir (Greene & Hensher, 2003).
Cevresel zorluklarin artan karmasikligi ve aciliyeti goz
Ontine alindiginda, DCE'lerin ve genel olarak cevresel
degerleme yontemlerinin 6nemi daha da artmaktadir.

Bu ¢alisma, DCE yaklagiminin ¢evresel baglamda nasil

uygulanacagint ele alan kapsamli bir rehber sunmay1
amaclamaktadir. Makale, DCE'lerin teorik temellerini,
tasarim ilkelerini, pratik uygulama stratejilerini ve ileri
diizey analitik tekniklerini ayrintilariyla aciklayarak, saglam
ve giivenilir bir temel olusturmay1 amaglamaktadir. Calisma
ayrica Aciga Vurulmug/Cikarilmig Tercihler (Revealed
Preferences) ve Beyan Edilmis Tercihler (Stated
Preferences) gibi yontemleri de ele almaktadir.

2. Cevre Degerleme Yontemlerine Genel Bakis

Cevre degerleme yontemleri, piyasa fiyati olmayan gevresel
mal ve hizmetlerin degerini 6l¢mek igin esastir. Bu
yontemler genel olarak agiga vurulmus tercih yontemleri,
beyan edilmis tercih yontemleri ve fayda transferi
yaklagimlari olarak siniflandirilabilir. Her yontemin kendine
Ozgli giliclii ve zayif yonleri vardir ve yoOntem secimi,
degerlenen cevresel mal veya hizmetin tiiriine ve belirli
baglama baglidir (Navrud, & Pruckner, 1997).

2.1 Agiga Vurulmus Tercihler Yontemleri (Revealed
Preferences)

Agiga vurulmus tercihler yontemleri, g¢evresel mal ve
hizmetlerin degerini, ilgili piyasalardaki gozlemlenmis
davraniglara dayanarak ¢ikarir. Bu yontemler, bireylerin
gergek diinyadaki durumlarda yaptiklari se¢imlere dayanir
ve dolayistyla gercek ekonomik davranislara dayanir. En
yaygm kullanilan iki ag¢iga vurulmus tercih yontemi,
Hedonik Fiyatlandirma Yontemi ve Seyahat Maliyeti
Yontemi'dir (Freeman vd. 2014).

2.1.1 Hedonik Fiyatlandirma Yontemi

Hedonik Fiyatlandirma Y6ntemi (Hedonic Pricing Method:
HPM), miilk degerleri gibi piyasa fiyatlarin1 etkileyen
gevresel ozelliklerin degerini tahmin etmek i¢in kullanilir.
Yontem, bir piyasa malinin, drnegin bir evin fiyatini, hava
kalitesi, parklara yakinlik veya giiriiltii seviyeleri gibi
cevresel faktorler dahil olmak {izere g¢esitli niteliklerin
degerine ayirir. Bu ¢evresel nitelikler ile miilk fiyatlar
arasindaki iligkiyi analiz ederek, ¢evresel mallarin ortiik
degeri tahmin edilebilir (Rosen, 1974). HPM, miilk
piyasalartyla  yakindan  iliskili  ¢evresel = mallarin
degerlemesinde oOzellikle yararlidir. Ancak, verilerin
mevcudiyeti ve bireylerin ¢evresel kalite farklarmin
tamamen farkinda oldugu ve bu farklara yanit verdigi
varsayimit ile sinirhdir.

2.1.2 Seyahat Maliyeti Yontemi

Seyahat Maliyeti Yontemi (Travel Cost Method: TCM),
parklar, plajlar veya doga rezervleri gibi rekreasyon
alanlariin degerini, bireylerin bu alanlari ziyaret etmek i¢in
katlandiklart maliyetleri gozlemleyerek degerlendirir.
Temel varsayim, bir alani ziyaret etmek i¢in harcanan zaman
ve paranin, o alana erisim i¢in 6denen fiyati temsil etmesidir.
Seyahat maliyetlerine dayanarak ziyaret talebini tahmin
ederek, alanin rekreasyon hizmetlerinin degeri ¢ikarilabilir
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(Clawson ve Knetsch, 1966).

TCM, acik hava rekreasyon alanlarinin degerlemesinde
yaygin olarak kullanilir ve gozlemlenmis davraniglara
dayanir. Ancak, sadece kullanim degerlerini degerlendirir ve
varlik degeri veya miras degeri gibi kullanim dig1 degerleri
icermeyen bir alanin toplam ekonomik degerini tam olarak
yakalayamayabilir.

2.2 Beyan Edilmis Tercih Yontemleri

Beyan edilmis tercih yontemleri (Stated Preference
Method), ¢evresel mallarin ve hizmetlerin ekonomik
degerini belirlemek i¢in kullanilan bir grup anket tabanli
analitik tekniktir. Bu yontemler, bireylerin belirli ¢evresel
durumlar karsisinda verecekleri olasi tepkileri tahmin etmek
amacityla, bireylere dogrudan tercihleri hakkinda sorular
sorar (Hanley & Czajkowski 2019). Beyan edilmis tercih
yontemleri, 6zellikle piyasa fiyati olmayan veya dogrudan
gozlemlenemeyen ¢evresel mallarin  ve hizmetlerin
ekonomik degerini tahmin etmek i¢in kullanilir. Bu
yontemler, biyolojik ¢esitlilik, manzara estetigi veya temiz
hava gibi piyasa davranislarina yansiyan piyasa dis1 mallarin
degerlemesinde ozellikle yararlidir. En yaygin kullanilan
beyan edilmig tercih yontemleri, Kosullu Degerleme
Yontemi ve Kesikli Tercih Deneyleri'dir.

2.2.1 Kosullu Degerleme Yontemi

Kosullu Degerleme Yontemi (Contingent Valuation
Method: CVM), bireylere belirli bir ¢evresel degisiklik i¢in
ne kadar édemeye razi olacaklarmi (Willingness to Pay:
WTP) veya ne kadar kabul edeceklerini (Willingness to
Accept: WTA) soran anket tabanli bir yaklasimdir. CVM,
kullanim degerleri ve kullanim dis1 degerler dahil olmak
lizere genis bir yelpazede c¢evresel mal ve hizmetleri
degerlendirmek ig¢in kullanilabilir. Bu yodntem, hava
kalitesinin iyilestirilmesi, tehlike altindaki tiirlerin
korunmasi ve ekosistem restorasyonu gibi kamu mallariin
degerlemesinde ¢evre ekonomisinde yaygmn olarak
uygulanmistir (Carson, 2012).

CVM'in giicii, piyasa davranislarina yansimayan kullanim
dis1 degerler dahil olmak {izere toplam ekonomik degeri
yakalama yeteneginde yatar. Ancak, Hipotetik sapma,
stratejik sapma ve protesto yanitlar1 gibi birkac yanlilik yada
sapma tiiriine de tabidir ve bu da sonuclarin gegerliligini
etkileyebilir (Arrow vd. 1993).

2.2.2 Kesikli Se¢cim Deneyleri

Bu caligmada ayrintili olarak ele alinan Kesikli Se¢im
Deneyleri yada Ayrik Se¢im/Tercih Deneyleri gevresel bir
mal veya hizmetin farkli Ozellikleri arasinda yapilan
Odiinlesimleri (marjinal ikame) igeren bir dizi varsayimsal
senaryo sunan bir beyan edilmis tercih yOntemidir.
Yanitlayanlarm yaptig1 se¢imleri analiz ederek, DCE'ler
farklt niteliklerin goreceli onemi ve belirli g¢evresel
iyilestirmeler i¢in 6deme istekliligi hakkinda bilgi saglar
(Louviere vd. 2000).

DCE'ler, tercih heterojenligini yakalama yetenegi ve birden
fazla nitelik arasinda karmasik Odiinlesim modellerini
esneklikle modelleme imkani gibi CVM'e gore birkag
avantaj sunar. Ancak, se¢im gorevlerinin gercekci ve
anlagilir olmasimi saglamak icin dikkatli bir tasarim ve
uygulama gerektirirler.

2.3 Fayda Transferi

Fayda Transferi, bir baglamdan baska bir baglama mevcut
degerleme tahminlerini aktararak c¢evresel mal ve
hizmetlerin degerini tahmin etmek i¢in kullanilan bir
yontemdir. Bu yaklasim, zaman veya kaynaklarin simirlt
oldugu durumlarda, birincil degerleme ¢alismalarinin pratik
olmadig1 durumlarda siklikla kullanilir. Fayda Transferi,
deger transferi ve fonksiyon transferi olmak iizere iki ana
yaklagimla gerceklestirilebilir.

2.3.1 Deger Transferi

Deger transferi, 6nceki bir ¢alismadan elde edilen parasal
degeri dogrudan yeni bir baglama uygulamay1 igerir.
Omegin, onceki bir ¢alisma bir bolgede sulak alan
restorasyonu igin 0demeye razi olmayr (WTP) tahmin
ettiyse, bu deger, benzer 6zelliklere sahip bagka bir bolgede
sulak alan restorasyonunun faydalarini tahmin etmek igin
aktarilabilir. Deger transferinin dogrulugu, orijinal ve hedef
baglamlar arasindaki benzerlige ve orijinal g¢alismanin
kalitesine baghdir (Johnston vd. 2015).

2.3.2 Fonksiyon Transferi

Fonksiyon transferi, dnceki bir ¢aligmadan tahmin edilen bir
fayda fonksiyonunun yeni bir baglama aktarilmasini igerir.
Farkliliklar1 yansitmak i¢in WTP'yi cevresel malin ve
niifusun ¢esitli 6zelliklerine baglayan fayda fonksiyonu,
orijinal ve hedef baglamlar arasindaki farkliliklar
yansitacak sekilde ayarlanabilir. Fonksiyon transferi,
spesifik  baglamlarin  &zelliklerine  dayali  olarak
ayarlamalara izin verdigi i¢in genel olarak deger transferine
gore daha esnek ve daha dogru kabul edilir (Rosenberger &
Phipps, 2007).

Fayda Transferi, birincil degerleme verilerinin bulunmadig:
durumlarda maliyet-fayda analizi yapmak igin politika
analizlerinde yaygin olarak kullanilir. Ancak, degerlerin
aktarilabilirligi ve orijinal caligmalardaki olast hatalarla
ilgili sinirlamalara tabidir.

3. Kesikli Secim Deneylerinin Teorik Temelleri

Kesikli Se¢im Deneyleri, Thurstone (1927) tarafindan
gelistirilen ve daha sonra McFadden (1974) tarafindan
genisletilen Rassal Fayda Teorisi'ne (RUT) dayanmaktadir.
RUT"a gore, bireyin belirli bir alternatiften elde ettigi fayda,
alternatiflerin niteliklerine dayali olarak gézlemlenebilen ve
modellenebilen deterministik bir bilesenden ve bireysel
tercihlerdeki go6zlemlenmeyen faktorleri ve rastgeleligi
yakalayan stokastik bir bilesenden olusur (Hensher vd.
2015).
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3.1 Rassal Fayda Teorisi

Rassal Fayda Teorisine gore bireyin fayda fonksiyonu su
sekilde ifade edilir:
Uij + Vl] + eij
e U, i bireyinin alternatif j'den elde ettigi toplam
faydadir.
eV, birey i'nin alternatif j'yi secerken elde ettigi
sistematik ya da deterministik fayda bilesenini

temsil eder. Bu, faydanin gozlemlenebilir
faktorlerle agiklanabilen kismidir.

e ¢, faydamin rassal bilesenidir ve gézlemlenmeyen
faktorleri yakalar ve |1D oldugu varsayilir.

Deterministik bilesen V;;, lineer bir fonksiyon olarak su

sekilde yazilabilir:

K
Vij = Bo +Z BrXxi j
k=1

® Xy, birey i igin alternatif j'nin K. niteligini temsil
eder.

e [, k. nitelige iliskin marjinal fayday1 temsil eder.

Bir bireyin belirli bir alternatifi segme olasilig1, o alternatifin
diger alternatiflere gore goreceli faydasiyla belirlenir. En
yaygin olarak kullanilan multinominal logit modeli (MNL)
ile bu olasiliklarin tahmini su sekilde ifade edilir:

eVii

P =——
J Z{n=1evim

burada J, secim kiimesindeki toplam alternatif sayisini
temsil eder (Hensher vd. 2015).

3.2 Multinominal  Logit (MNL) Modelinin
Genisletilmesi
MNL modeli yaygin olarak kullanilmakla birlikte,

alternatiflerin bagimsizlig1 varsayimini (independence of
irrelevant alternatives: IIA) zorunlu kilar (McFadden vd,
1977). TIA varsayimi, iki alternatif arasindaki se¢im
olasiliklarinin, diger alternatiflerin varligindan
etkilenmedigini ima eder. Bu sinirlama, tercih
heterojenligini (preference heterogeneity) hesaba katabilen
ve IIA varsayimini gevsetebilen karisik logit (Mixed Logit:
MXL) ve gizli sinif modelleri (Latent Class Models: LCM)
gibi daha esnek yaklagimlarla dikkate alinabilir (Greene &
Hensher 2003).

MXL modeli, B k katsayilarinin belirli bir dagilim
(6rnegin, normal, log-normal) takip ettigini varsayarak,
tercihlerde rassal degisime izin verir. Bu yaklasim, bireyler
arasindaki gozlemlenmeyen heterojenligi yakalar ve gevre
degerlemesinde bireylerin ¢evresel niteliklere yonelik
tercihleri genis ol¢lide farklilik gosterebildiginde ozellikle
yararlidir (Train, 2009).

LC modeli ise, popiilasyonun, her biri kendi tercih setine
sahip olan farkli siniflara ayrildigini varsayar. Bireyler,
secimlerine dayanarak bu smiflara olasiliksal olarak atanir
ve boylece popiilasyon icindeki farkli tercih kaliplarmin
tanimlanmasi saglanir (Greene & Hensher, 2003).

Son zamanlarda ise GMNL (Generalized Multinomial
Logit) modeli gelistirilmistir. Bu yaklasim, MXL modelinin
genisletilmis halidir ve daha fazla esneklik saglar. GMNL
modeli, sadece tercih heterojenligini degil, ayn1 zamanda
olgek heterojenligini de (scale heterogeneity) yakalayabilir.
Olgek heterojenligi, bireylerin se¢im siireclerinde ne kadar
tutarh olduklariyla ilgilidir ve bu tutarlilik, belirli bir birey
icin digerlerinden farklilik gosterebilir. GMNL modeli, bu
heterojenligi hesaba katabilmek i¢in MXL modelini 6lgek
faktoriiyle genisletir (Fiebig vd. 2010).

4. Kesikli Secim Deneylerinin Tasarim

Bir DCE'nin tasarimi, her biri sonuglarin gecerliligi ve
giivenilirligi tizerinde 6nemli bir etkiye sahip olabilen birkag
kritik adimdan olusur. Tasarim siireci, niteliklerin
(attributes) ve seviyelerin (levels) se¢imi, deneysel
tasarimin  olusturulmast  ve  se¢im  kiimelerinin
olusturulmasini igerir. Bu adimlarin her biri DCE
tasariminda dikkatlice ele alinmalidir. Bdylece DCE,
yanitlayanlarin tercihlerini dogru bir sekilde yakalar ve
politika agisindan gegerli i¢goriiler sunar.

4.1 Nitelik ve Seviye Sec¢imi

Bir DCE tasariminda niteliklerin ve seviyelerin seg¢imi en
onemli adimlardan biridir. Nitelikler, degerlendirilen
cevresel mal veya hizmetin &zelliklerini temsil ederken,
seviyeler her bir nitelik i¢indeki degisim araligini tanimlar.
Niteliklerin ve seviyelerin se¢imi, bireylerin yapmaya istekli
olduklar1 6diinlesimleri yakalayabilecek, ilgili, anlagilir ve
teorik olarak gerek¢elendirilmis olmalidir ve hem teorik
hem de ampirik kanitlarla desteklenmelidir (Mariel vd.
2013).

4.1.1 Niteliklerin Ilgililigi

Nitelikler, ilgili ¢evresel mal veya hizmetle olan ilgilerine
gore secilmelidir. Bireylerin tercihlerini etkilemesi
muhtemel temel yonleri yakalamalidir. Ornegin, bir orman
koruma DCE'sinde, ilgili nitelikler arasinda korunmus
orman alani, biyolojik ¢esitlilik seviyeleri, rekreasyon
olanaklar1 ve maliyet bulunabilir. Niteliklerin se¢imi ayni
zamanda politika acgisindan gecerlilik potansiyelini de
dikkate almali, boylece sonuglarin gercek diinyadaki karar
verme  siireglerini  bilgilendirebilmesini  saglamalidir
(Hanley vd. 2001).

4.1.2 Nitelik Sayist

Bir DCE'ye dahil edilen niteliklerin sayisi, kapsamlilik
(comprehensiveness) ile biligsel karmasiklik (cognitive
complexity) arasinda bir denge saglamalidir (Pearce vd.
2021). Cok fazla niteligin dahil edilmesi, yanitlayanlar
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bunaltabilir ve yorgunluga veya tutarsiz yanitlara yol
acabilir. Diger yandan, ¢ok az niteligin dahil edilmesi,
gevresel malin eksik temsil edilmesine neden olabilir ve
tercih tahminlerinin yanli olmasina yol agabilir. Cogu DCE,
degerlendirilen = malin  karmasikligma  ve  hedef
popiilasyonun biligsel kapasitesine bagli olarak dort ila sekiz
nitelik icerir (Louviere vd. 2000).

4.1.3 Seviye Se¢imi

Her bir niteligin seviyeleri, ger¢ek diinyada olasi degisim
araligin1 yansitacak sekilde secilmelidir. Katilimcilarin
alternatifler arasindaki anlaml farklar1 algilamalarina izin
verecek kadar belirgin olmali, ancak ¢ok u¢ olmamalidir
(Shang & Chandra (2023). Seviye se¢imi, mevcut literatiir,
uzman gorlismeleri ve pilot ¢aligmalarla belirlenebilir. Bazi
durumlarda, ¢evresel malin mevcut durumunu temsil eden
bir “mevcut durum” seviyesi dahil etmek gerekli olabilir
(Rolfe vd. 2000).

4.1.4 Nitelik ve Seviyelerin On Testi

Niteliklerin ~ ve seviyelerin tamamlanmadan  once,
katilimeilar i¢in anlagilabilir ve ilgili olduklarindan emin
olmak igin &n testler yapmak 6nemlidir. On testler, odak
gruplari, biligsel gorlismeler veya kiigiik Olgekli pilot
anketler olabilir. Bu testler, niteliklerin ag¢ikligindaki,
seviyelerin gercekgiligindeki ve genel se¢im gorevinin
karmagikligindaki  potansiyel sorunlar1 tanmimlamaya
yardimer olabilir. On test sonuglarina dayali ayarlamalar,
DCE'nin gegerliligini artiracaktir (Carson vd. 1994).

4.2 Deneysel Tasarim

Bir DCE'nin  deneysel  tasarimi,  katilimcilarin
degerlendirecegi secim kiimelerini olusturmayi igerir. Bir
secim  kiimesi, her biri farkli nitelik seviyesi
kombinasyonlariyla karakterize edilen iki veya daha fazla
alternatiften olusur. Tasarim, se¢im kiimelerinin, fayda
fonksiyonu parametrelerinin  tahmin  edilmesi igin
maksimum bilgi saglayacak sekilde istatistiksel olarak
verimli olmasini saglamalidir (Louviere vd. 2011).

4.2.1 Tam Faktoriyel ve Kismi Faktoriyel Tasarimlar

Tam faktoriyel tasarim (Full Factorial Design), nitelik
seviyelerinin tiim olast kombinasyonlarini igerir ve tiim ana
etkiler ve etkilesimlerin tahmin edilmesine olanak tanir.
Ancak, tam faktoriyel tasarimlar, irettikleri ¢ok sayida
secim kiimesi nedeniyle genellikle pratik degildir ve bu
durum yanitlayict yorgunluguna yol acabilir. Kismi
faktoriyel tasarimlar (Fractional Factorial Design), tiim olas1
kombinasyonlardan bir alt kiime segerek bu sorunu ele alir
ve bu sayede ana etkiler ve segilen etkilesimler tahmin
edilebilir (Louviere 2000; Carson & Louviere 2010).

4.2.2 Etkin Deneysel Tasarimlar

Etkin deney tasarimlar1 (Efficient Experiment Design),
parametreler hakkindaki on bilgilere dayanarak se¢im

kiimelerini optimize eder ve se¢im kiimelerinin sayisini
azaltirken istatistiksel verimlili§i korur. Bu tasarimlar,
parametrelerin olasi degerleri hakkinda 6n bilgi oldugunda,
Ornegin onceki calismalar veya pilot testlerden, 6zellikle
yararlidir (Vanniyasingam vd. 2018). Etkin tasarimlar,
nitelikler, seviyeleri, istenilen etkinlik diizeyi ve diger
kisitlamalarin belirtilmesine olanak tanir (Rose & Bliemer,
2009).

4.2.3 Secim Setlerinin Olusturulmas

Secim setlerinin (Choice Sets) olusturulmasi, her setteki
alternatif sayisina ve her yanitlayiciya sunulacak secim seti
sayisina baglidir. Alternatiflerin sayisinin fazla olmasi
secimin karmagikligini artirir. Se¢im setlerinin sayisi, yeterli
veri elde etme ihtiyact ile yanitlayici yorgunlugu potansiyeli
arasinda bir denge saglamalidir (Hess vd. 2012). Genel
olarak, cogu DCE, yanitlayici basina 8 ila 16 se¢im kiimesi
sunar ve bu sayi, gorevin karmasikligina ve dahil edilen
niteliklerin sayisina gore degisebilmektedir (Hensher vd.
2015).

4.3 Mevcut Durum veya Se¢gmeme Segeneginin Dahil
Edilmesi

Bir DCE tasariminda mevcut durum (Status Quo) veya
segmeme segeneginin (No-Choice Option, opt out) dahil
edilmesi, kritik bir husustur. Mevcut durum secenegi,
gcevresel malin mevcut durumunu temsil eder ve
katilimeilara DCE'de sunulan varsayimsal senaryolara
“katilmama” segenegi sunar. Bu segenegin dahil edilmesi,
gercek diinyadaki karar verme siireclerinin daha gercekei bir
temsilini saglayabilir, ¢linkii bireylerin siklikla hi¢bir sey
yapmama veya mevcut durumu siirdiirme segenegi vardir
(Veldwijk vd. 2014) . Ancak, baz1 katilimeilarin siirekli
olarak mevcut durumu se¢mesi durumunda, tasarimin
istatistiksel verimliligini azaltabilir ve bu da yanitlarin
cesitliliginde eksiklige yol agabilir (Adamowicz vd. 1998).

5. Kesikli Secim Deneylerinin Uygulanmasi

Bir DCE'nin uygulanmasi, literatiire dayanarak olusturulan
saglam bir anket tasarimi, iyi bir drneklem segilmesi ve
yiiksek kaliteli verilerin toplanmasin igerir. Bu adimlarm
her biri, sonuglarin gegerliligini ve giivenilirligini saglamak
i¢in kritik 6neme sahiptir.

5.1 Anket Gelistirme

Anket, bir DCE'de veri toplamak i¢in kullanilan birincil
aractir. Katilimeilara se¢im gorevini, nitelikleri ve seviyeleri
acikca aciklayacak sekilde tasarlanmalidir.  Anket,
degerlenen gevresel mal veya hizmet hakkinda arka plan
bilgileri, ¢calismanin amaci ve se¢im gorevlerini tamamlama
talimatlarini igeren bilgileri igermelidir.

5.1.1 Niteliklerin ve Seviyelerin Ac¢ik Bir Sekilde
Aciklanmast

Nitelikler ve seviyeler, katilimcilarin yapmak zorunda
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olduklar1 ddiinlesimleri anlamalarin1 saglamak i¢in acikca
aciklanmalidir. Gorsel yardimcilar, Ornegin resimler,
diyagramlar veya ikonlar, karmasik bilgileri iletmeye
yardimct olabilir ve se¢im gorevini daha ilgi cekici hale
getirebilir. Niteliklerin ve seviyelerin dili basit ve anlasilir
olmali, katilimcilart yaniltabilecek teknik terimlerden
kaciilmalidir (Bateman vd. 2002).

5.1.2 Anketin On Testi

Anketin 0n testi, aciklik, anlasilirlik ve se¢im gorevlerinin
genel tasarimu ile ilgili potansiyel sorunlar1 tanimlamak igin
gereklidir. On testler, bilissel goriismeler, odak gruplari
veya hedef popiilasyondan kiigiik bir 6rnekle pilot anketler
kullanilarak gergeklestirilebilir. Bu testler, katilimcilarin
nitelikleri ve seviyeleri anlayip anlamadiklarini, se¢im
gorevlerinin ¢ok karmasik veya zahmetli olup olmadigini ve
anketin herhangi bir bolimiiniin kafa karistirict veya
yaniltici olup olmadigini ortaya ¢ikarabilir (De Bekker-Grob
vd. 2012).

5.1.3 Potansiyel Sapmalar

Bir DCE'nin sonuglarini etkileyebilecek potansiyel sapmalar
vardir. Bunlar arasinda stratejik sapma (strategic bias),
hipotetik sapma (hypothetical bias) ve protesto yanitlar’dir
(protest responses). Stratejik sapma, katilimcilarin
tercihlerini abartarak veya kiiglimseyerek ¢alismanin
sonucunu etkilemeye calistiklar1 durumlardan kaynaklanir
(Meginnis vd. 2021). Hipotetik sapma, katilimcilarin
DCE'de sunulan varsayimsal senaryolari, gergek diinyadaki
bir durumda oldugu kadar ciddiye almadiklart durumlarda
ortaya c¢ikar (Buckell vd. 2020). Protesto yanitlari,
katilimcilarin -~ 6diinlesim  yapmayr reddettikleri veya
DCE'nin varsayimina karsit giicli bir muhalefet ifade
ettikleri, genellikle mevcut durumu segme veya gergekgi
olmayan yanitlar verme durumlarinda ortaya ¢ikar (Chen &
Cho 2021). Anket, bu sapmalart en aza indirmek igin
tasarlanmali; Ornegin, senaryolarin varsayimsal dogast
vurgulanmali ve niteliklerin ve seviyelerin gercekei ve ilgili
oldugundan emin olunmalidir (Carlsson ve Martinsson,
2001).

5.2 Ornekleme Stratejileri

Bir DCE'nin uygulanmasinda temel bir husus, temsilci bir
orneklemin secilmesidir. Ornek, ilgi alanindaki niifusu
yansitmali ve fayda fonksiyonu parametrelerinin saglam bir
sekilde tahmin edilmesine olanak taniyacak kadar biiyiik
olmalidir. Hedef popiilasyona ve arastirma hedeflerine bagh
olarak birka¢ 6rnekleme stratejisi uygulanabilir.

5.2.1 Tabakali Ornekleme

Tabakali o6rnekleme, niifusun yas, cinsiyet, gelir veya
cografi konum gibi o6zelliklerine gore alt gruplara veya
tabakalara ayrilmasim icerir. Her tabakadan rastgele bir
ornek alinir ve bu, 6rnegin biitiin niifusu temsil etmesini
saglar. Tabakali 6rnekleme, hedef popiilasyonun cesitli
oldugu durumlarda 6zellikle yararlidir, ¢iinkii bu, belirli alt

gruplar iginde tercihlerin analiz edilmesine olanak tanir
(Hensher vd. 2015).

5.2.2 Orneklem Cergevesi ve Katilim Yéontemleri

Ornekleme cercevesi ve katilim ydnteminin secimi, hedef
popiilasyona baghdir. Ornegin, hedef popiilasyon genel
halksa, rastgele numara arama (RDD) yaklasimi veya
cevrimigi panel uygun olabilir. Eger hedef popiilasyon, bir
cevre politikasindan etkilenen yerel sakinler gibi belirli bir
grupsa, hedeflenmis bir katilim yaklagimi gerekli olabilir.
Ormeklem cergevesi dikkatlice segilmeli, ilgi alanindaki
niifusun tamaminit kapsamali ve yanliliktan armdirtlmis
olmalidir (Johnston vd. 2017).

Alimmast

5.2.3 Ornek Biiyiikliigiinde Dikkate

Gerekenler

Bir DCE i¢in gereken ornek biiyiikliigl, niteliklerin ve
seviyelerin sayisi, secim gorevlerinin karmasikligi ve
tahminlerde istenilen kesinlik diizeyi gibi birkac¢ faktore
baglidir (Yang vd. 2015). Genel olarak, tercihlerdeki kiigiik
farklar1 tespit etmek ve karigik logit veya gizli sinif
modelleri gibi daha karmagik modellerin tahmin edilmesine
olanak tanimak i¢in daha biiylik 6rneklem biiyiikliikleri
gerekli olmaktadir.

5.3 Veri Toplama Y 6ntemleri

DCE'lerde veri toplama, yiiz yiize goriismeler, telefon
goriigmeleri, cevrimigi anketler ve posta anketleri gibi ¢esitli
yontemlerle gergeklestirilebilir. Veri toplama yonteminin
se¢imi, hedef popiilasyonun internet erisimi, okuryazarlik
diizeyi ve kiiltiirel normlar gibi durumlar1 dikkate almalidir.

Cevrimici anketler, maliyet etkinligi, hiz1 ve genis ve cografi
olarak dagilmis bir popiilasyona ulagma yetenegi nedeniyle
giderek daha popiiler hale gelmektedir. Bunlar DCE'ler i¢in
Ozellikle yararhidirlar, ¢iinkii etkilesimli 6gelerin, drnegin
tiklanabilir se¢im kiimelerinin ve gorsel yardimcilarin
kullanilmasina olanak tanir. Ancak, ¢evrimigi anketler daha
diisiik yanit oranlarna sahip olabilir ve internet erigimi
sinirli olan popiilasyonlar i¢in uygun olmayabilir (Callegaro
vd. 2015).

Yiiz yiize gorlismeler, veri toplama siireci iizerinde yiiksek
diizeyde kontrol saglar ve okuryazarlik veya internet erigimi
sorunlar1  olan  popiilasyonlarda  yararli  olabilir.
Gorlismeciler, secim gorevlerini agiklayabilir, sorulari
yanitlayabilir ve katilimecilarin  anketi anlamalarini
saglayabilir. Ancak, yiiz yize goriismeler diger
yontemlerden daha maliyetli ve zaman alicidir ve sosyal
uygunluk yanliligi getirebilir. Bu durumda, katilimcilar,
gergek tercihlerinden ziyade sosyal olarak kabul edilebilir
oldugunu disiindiikleri yanitlar1 verebilirler (Johnston vd.
2017).

5.3.3 Karwsik Yontem Anketleri

Karigik yontem anketleri, gevrimi¢i anketler ve yiiz ylize
goriismeler gibi farkli veri toplama yontemlerini
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birlestirerek kapsami ve yanit oranlarini maksimize eder.
Ornegin, diisiik internet erisimi olan bélgelerde ¢evrimici bir
anket, yiliz ylize goriismelerle desteklenebilir. Karigik
yontem anketleri, bireysel ydntemlerin simirlamalarini
hafifletmeye ve tercihlerin daha kapsamli bir resmini
sunmaya yardimeci olabilir (De Leeuw, 2005).

6. Kesikli Secim Deneyi Verilerinin Analizi

DCE verilerinin analizi, fayda fonksiyonu parametrelerinin
tahmin edilmesini, tercih heterojenliginin
degerlendirilmesini ve refah O6lgiimlerinin hesaplanmasini
icerir. DCE verilerini analiz etmek ig¢in kullanilacak
ekonometrik  modelin  se¢imi, se¢im  gorevlerinin
karmasikligina, verilerin dogasina ve arastirma hedeflerine
baglidir. Multinominal logit modeli (MNL) en yaygin
kullanilan model olmakla birlikte, tercih ve 0&lgek
heterojenligini yakalama yetenekleri ve IIA varsayimini
kargilama esneklikleri nedeniyle MXL, LCM ve GMNL
yontemleri siklikla tercih edilmektedir.

6.1.Multinominal Logit Modeli

MNL modeli, DCE analizinde en basit ve en yaygin
kullanilan modeldir. Rassal fayda bileseninin alternatifler ve
bireyler arasinda bagimsiz ve ayn1 dagilimli (IID) oldugunu
varsayar ve bu da IIA varsayiminin kargilanmasina yol agar.
MNL modeli hesaplama agisindan verimlidir ve tahmin
edilmesi kolaydir, bu da onu baglangi¢ analizleri igin
popiiler bir segenek haline getirir. Ancak, ITA varsayimi,
Ozellikle gozlemlenmeyen faktorlerin  katilimcilarin
secimlerini  etkiledigi durumlarda pratikte gegerli
olmayabilir (McFadden, 1974).

6.1.1 MXL Yaklasimi

MXL yontemi MNL modelinin sinirlamalarini, bireyler
arasinda tercihlerde rastgele degisime izin vererek ele alir.
MXL modelinde, B_k katsayilari rastgele degiskenler olarak
ele alinir ve belirli bir dagilim (6rnegin, normal, log-normal)
ile  belirlenir.  Bu yaklasim, bireyler arasindaki
gozlemlenmeyen heterojenligi yakalar ve alternatifler
arasindaki daha esnek yedekleme kaliplarina izin verir.
MXL modeli, bireylerin ¢evresel niteliklere yonelik
tercihlerinin genis Olgiide farklilik gosterebildigi cevre
degerlemesinde 6zellikle yararlidir (Train, 2009).

6.1.2 LCM Yaklasimi

LCM yaklasimi, popiilasyonun her biri kendi tercih setine
sahip olan farkli siniflara ayrildigin1 varsayar. Bireyler,
secimlerine dayanarak bu siniflara olasiliksal olarak atanir
ve bdylece popiilasyon ic¢indeki farkli tercih kaliplarinin
tanimlanmasi saglanir. LCM, ¢evresel kaliteyi maliyete gore
onceliklendiren veya tam tersini yapan alt gruplarin
belirlenmesi i¢in 6zellikle yararlidir. Bu bilgi, hedeflenen
politikalarin ve miidahalelerin tasariminda degerli olabilir
(Greene ve Hensher, 2003).

6.1.3 GMNL Yaklasimi

GMNL (Generalized Multinomial Logit) modeli ise, MXL
modelinin genisletilmis versiyonudur ve daha fazla esneklik
saglar. GMNL modeli, bu heterojenligi hesaba katabilmek
icin MXL modelini dl¢ek faktoriiyle genigletir (Fiebig et al.,
2010). GMNL modeli, sadece tercih heterojenligini degil,
ayn1 zamanda 6lgek heterojenligini de yakalayabilir. Olgek
heterojenligi, bireylerin se¢im siireglerindeki tutarlilik
diizeyleriyle ilgilidir. Yani, bazi1 bireyler kararlarin1 daha
tutarli ve belirli yaparken, digerleri daha belirsiz veya
tutarsiz kararlar verebilir. Bu tutarlilik diizeyi, bir bireyden
digerine degisebilir ve GMNL modeli bu farkliliklart hesaba
katar. Dolayistyla GMNL modeli, ¢evre politikalarinin daha
dogru ve etkili bir sekilde tasarlanmasina katkida bulunur.
Ciinkii karar vericilere, toplumun gevresel projelere ve
politikalara nasil tepki verdigi konusunda daha kapsamli bir
anlayis saglar.

6.2 Marjinal Odeme Istekliliginin Tahmini

Bir DCE'nin temel sonuglarindan biri, ¢evresel bir mal veya
hizmetin niteliklerine yonelik marjinal 6deme istekliliginin
(MWTP) tahmin edilmesidir. MWTP, bireylerin bir
nitelikteki marjinal iyilestirme i¢in 6demeye razi olduklart
para miktarmi temsil eder. Bu, fayda fonksiyonunun tahmin

edilen katsayilarindan asagidaki formiil kullanilarak
tiiretilebilir:
B
MWTP, =
* Bcost

burada ), se¢cim setlerinde MWTP hesaplanacak niteligin,
Beost 1se maliyet niteliginin katsayidir. MWTP tahminleri,
bireylerin farkli niteliklere verdigi ekonomik degerin bir
ol¢iisiinil saglar ve bu da politika kararlarini bilgilendirmek
icin kullanilabilir (Hanemann, 1984).

6.3 Refah Tahmini ve Politika Etkileri

DCE'lerde refah tahmini, bir ¢evresel mal veya hizmetin
niteliklerindeki bir degisiklikten kaynaklanan tiiketici
fazlasindaki degisikligin hesaplanmasini igerir. Telafi edici
degisim (The compensating variation: CV), refahin yaygin
olarak kullanilan bir 6l¢iistidiir ve bu, bireyleri degisiklikten
onceki kadar iyi durumda birakan para miktarini temsil eder.
CV, tahmin edilen fayda fonksiyonu ve MWTP degerleri
kullanilarak hesaplanabilir (Bateman vd. 2002).

DCE'lerden elde edilen refah tahminleri, 6zellikle maliyet-
fayda analizi baglaminda politika yapicilar i¢in degerli
icgoriiler saglayabilir.  Politika  yapicilar, ¢evresel
iyilestirmelerden elde edilen refah kazanimlarmi ilgili
maliyetlerle karsilastirarak farkli politika segeneklerinin
etkinligini ve arzu edilirligini degerlendirebilirler. Ayrica,
refah tahminleri, ekosistem hizmetleri i¢in 6deme
planlarinin, c¢evresel tazminat programlarinin ve diger
piyasa temelli araglarin tasarimimi bilgilendirmek igin
kullanilabilir (Johnston vd. 2017).
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7. Kesikli Secim Deneylerinin Zorluklart ve
Sinirlamalar:

Genis ¢apta kullanilmalar1 ve avantajlarina ragmen,
DCE'ler, bu deneyleri tasarlarken ve uygularken
aragtirmacilarin dikkate almasi gereken cesitli zorluklar ve
sinirlamalarla kars1 karsiyadir. Bu zorluklarin ele alinmasi,
sonuglarm gegerliligini ve giivenilirligini saglamak igin
kritik 6neme sahiptir.

DCE'lerdeki temel zorluklardan biri, se¢im gdrevlerinin
biligsel karmasikligidir ve bu da yanitlayici yorgunluguna ve
tutarsiz yanitlara yol acgabilir (Cognitive Complexity and
Respondent Fatigue). Cok sayida nitelik ve seviye igeren
karmasik se¢im gorevleri, katilimcilart bunaltabilir ve
rastgele veya bilgilendirici olmayan segimlere yol acabilir.
Bu sorunu hafifletmek i¢in arastirmacilar, se¢im gorevlerini
basitlestirme, nitelik sayisini azaltma ve secim setlerini
farkli katilimcilar arasinda yaymak igin bloklama
tasarimlarini kullanma gibi teknikler kullanabilir (Louviere
vd. 2000).

Tercih heterojenligi, farkli bireylerin gevresel nitelikler i¢in
farkli tercihlere sahip olabilecegi bir diger zorluktur. MXL,
LC ve GMNL modelleri gibi gelismis ekonometrik modeller
gozlemlenmeyen heterojenligi hesaba katabilse de, bu
heterojenligi yakalamak ve yorumlamak karmasik bir gorev
olmaya devam etmektedir. Arastirmacilar, tercih
heterojenliginin sonuglarin genellenebilirligi ve g¢evresel
politikalarin tasarimi {izerindeki etkilerini dikkatlice ele
almalidir (Train, 2009; Fiebig vd. 2010).

Hipotetik sapma bir diger genel sorundur. Katilimcilarin
DCE'de sunulan varsayimsal senaryolari, gercek diinyadaki
bir durumda oldugu kadar ciddiye almadiklarinda ortaya
¢ikar. Bu yanlilik yada sapma, édeme istekliligi ve diger
tercih olglimlerinin sigirilmesine veya kiigiiltiilmesine yol
acabilir. Bu sapmay1 azaltmak i¢in arastirmacilar, se¢im
setleri i¢in net ve gercekei bir baglam saglama, ¢aligmanin
O6nemini vurgulama ve senaryolarin  gergekgiligini
degerlendirmek icin anket sonrasi sorular ekleme ve katilim
tesvigi gibi teknikler kullanabilirler (Murphy vd. 2005,
Buckel vd. 2020).

Protesto yanitlar da DCE uygulamalarinda onemli
sorunlardir.  Arastirmacilar,  Ornegin  katilimcilarin
secimlerinin nedenlerini arastirmak igin takip sorulari
kullanarak ve protesto yanitlarini analizden ¢ikararak bu
sapmalar1 belirleme ve ele alma konusunda dikkatli
olmalidir (Meyerhoff & Liebe, 2009).

8. Tartisma ve Sonug¢

DCE’ler, ¢evresel mal ve hizmetlerin ekonomik
degerlemesinde giiglii ve esnek bir yontem sunarak kamu
tercihlerine iliskin iggoriiler saglar. Bu iggdriiler politika
yapma siire¢leri i¢in kritik bir neme sahiptir. Diger taraftan
DCE'lerin dikkatlice tasarlanmasi ve uygulanmasi, 6deme
istekliligi, refah degisiklikleri ve tercih heterojenliginin
dikkate alinmasi c¢evresel politikalarin ekonomik degerini
belirlemek ve giivenilir tahminler elde etmek i¢in son derece

Onemlidir.

Bu calisma, cevresel degerlemede DCE'lerin yiiriitiilmesi
icin kapsamli bir rehber sunmus ve teorik temeller, tasarim
ilkeleri, pratik uygulama stratejileri ve ileri diizey analitik
teknikleri kapsayan genis bir aciklama sunmustur. DCE'ler
belirli zorluklar ve sinirlamalara tabi olsa da, bu zorluklar
dikkatli planlama, ©n testler ve uygun ekonometrik
modellerin kullanim1 yoluyla hafifletilebilir. Cevresel
zorluklar giderek daha karmasik ve acil hale geldikge,
saglam ve giivenilir degerleme yontemlerinin &nemi
nedeniyle DCE’lerin bu alanda 6nemli bir rol oynamaya
devam etmesi beklenmektedir. Bu yolla ¢evresel
politikalarin kamu tercihlerine ve degerlerine dayali olarak
olusturulmasinin miimkiin olabilecegi
degerlendirilmektedir.

DCE'lerin temel avantajlarindan biri, bireylerin ¢evresel mal
ve hizmetlere yonelik karmasik tercihlerini modelleyebilme
yetenegine sahip olmasidir. Bu yontem, farkli ¢evresel
niteliklerin bireyler tarafindan nasil degerlendirildigini ve
hangi niteliklerin daha yiiksek bir degere sahip oldugunu
belirlemeye olanak tamir. Ozellikle, DCE'lerin bireylerin
Odiinlesimlerini ve tercih heterojenligini yakalamada etkili
olmasi, tercih  heterojenligi, bireyler arasindaki
farkliliklarin, ¢evresel niteliklere verilen degerler iizerindeki
etkisini ortaya koymas1 politika yapicilar i¢in kritik bir
bilgidir. Ancak, DCE'lerin uygulanmasi bazi zorluklar1 da
beraberinde getirir. Ornegin, deney tasariminda kullanilan
niteliklerin ve seviyelerin dogru se¢imi, sonuglarin
gecerliligi agisindan biiylik 6nem tasir. Yanlis veya eksik
nitelik se¢imleri, bireylerin gercek tercihlerini yansitmayan
sonuglara yol acabilir. Bu nedenle, nitelik ve seviye
seciminde literatiirden, uzman goriislerinden ve pilot
calismalardan yararlanmak son derece 6nemlidir.

DCE'lerin bir diger avantaji, bu yontemin hem kullanim hem
de kullanim dis1 degerleri dlgebilmesidir. Ornegin, bir dogal
parkin rekreasyonel kullanim degeri (kullanim degeri) ile
parkin varligindan duyulan memnuniyet (kullanim dis1
deger) DCE'lerle 6lgiilebilir. Bu, ¢evresel mal ve hizmetlerin
tam ekonomik degerini anlamak agisindan 6nemlidir. Ek
olarak, DCE'lerin sagladig1 verilerin, ¢esitli ekonometrik
modellerle (MXL, LC, GMNL gibi) analiz edilmesi, tercih
heterojenliginin ve Olgek heterojenliginin  daha iyi
anlagilmasini saglar. Bu modeller, ¢evresel niteliklerin
bireyler iizerindeki etkilerini daha dogru bir sekilde tahmin
etmemize olanak tanir ve bu da ¢evresel politika 6nerilerinin
daha saglam temellere dayanmasina katkida bulunur.

Ote yandan, DCE'ler varsayimsal bir senaryo sunar ve bu da
yanitlayicilarin gergekte nasil davranacaklart konusunda
baz1 belirsizliklere yol agabilir. Hipotetik sapma olarak
bilinen bu durum, sonuglarin gecerliligini etkileyebilir. Bu
nedenle, DCE'lerin tasarimmda ve uygulanmasinda bu tiir
sapmalar1 en aza indirmek i¢in dikkatli bir yaklagim
benimsenmelidir. Bu da, senaryolarin gergek¢i olmasint
saglamak, tesvik, katilimcilara yeterli bilgi vermek ve
anketleri dikkatle tasarlamak gibi adimlarla miimkiindiir.
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DCE'lerin ¢evresel degerleme c¢alismalarinda etkinligi,
deney tasariminin kalitesine, nitelik ve seviye se¢iminin
dogruluguna ve veri toplama siireclerinin dikkatli bir sekilde
yiiriitiilmesine de baglidir. Sonug olarak, DCE'lerin ¢evresel
mal ve hizmetlerin degerlemesinde daha genis bir alanda
kullanilabilecegi ve bu sayede cevresel politikalarin daha
etkili bir sekilde yonetilebilecegi degerlendirilmektedir. Bu
calisma, ¢evresel ekonomi alaninda DCE'lerin kullanimina
yonelik daha fazla arastirmaya zemin hazirlamakta ve bu
yontemin g¢evresel karar alma siireglerinde 6nemli bir arag
olarak kabul edilmesini 6nermektedir. Sonraki arastirmalar,
DCE'lerin farkli cevresel baglamlarda nasil
uygulanabilecegini ve bu uygulamalarin sonuglarinin
cevresel politikalar lizerindeki uzun vadeli etkilerini daha
derinlemesine inceleyebilir. DCE'lerin sonug¢larimin gercek
diinya davranislariyla ne kadar ortlistiigiinii degerlendirmek
ve sapmalar1 en aza indirmek i¢in daha fazla metodolojik
aragtirma yapilmasi gerekmektedir.
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ANAHTARKELIMELER 0z
Kamu borglari Bu ¢alisma, artan kamu borcunun Tiirkiye'deki 6zel yatirimlar iizerindeki asimetrik ve uzun dénem etkilerini
Ozel sektor Yatirimlart incelemeyi amaglamaktadir. Caligma, 1975-2023 donemini kapsayan zaman serisi verilerini icermektedir. Bu
ARDL ¢alismanin sonuglari, kamu harcamalarindaki artigin biitge agigini ve dolayistyla kamu borcunu artirarak 6zel
) sektoriin mali kaynaklarinda azalmaya katkida bulundugunu goéstermektedir. Ayrica, 6zel sektore yapilan
Fourier ADL yatirimlarin kamu borcu tarafindan diglandigi tespit edilmistir. Bu baglamda, bulgular klasik teoriyi

desteklemektedir. Fourier test sonuglarina gére yapilan analiz, kamu sektoriiniin 6zel sektor tizerinde higbir
etkisinin olmadigini 6ne siiren Ricardo Denklik Teoremi'ni desteklemektedir. Sonug olarak, kamu sektoriiniin
mali kaynaklarinin kalkinma projelerine yonlendirilmesi, altyapiya yatiim yapilmasi ve 6zel sektoriin
kalkinma projelerine daha fazla katilmasinin tegvik edilmesi dnerilmektedir.

KEYWORDS ABSTRACT
Public debt This study aims to examine the asymmetric and long-term effects of increasing public debt on private
Private investment investments in Turkey. It encompasses time series data covering the period from 1975 to 2023. The findings
of this study suggest that an increase in public expenditures, leading to a budget deficit and consequently
ARDL ; . > " SO . : .
. increasing public debt, contributes to a reduction in financial resources available to the private sector.
Fourier ADL Additionally, it was found that investments in the private sector are crowded out by public debt. In this regard,

the findings support the classical theory. The analysis based on Fourier test results supports the Ricardo
Equivalence Theorem, which posits that the public sector has no impact on the private sector. In conclusion, it
is recommended that public sector financial resources be directed towards development projects, investment
in infrastructure, and encouraging greater participation of the private sector in development projects.

1. Giris vurgulanmaktadir (Ncanywa ve Masoga, 2018). Bu

.. . o ans . . durumda, yiiksek kamu borcu orani, 0&zel sektor
Dunya gen elm(}e, ozellikle ge.:ll'snlekte‘ olan ckonomiler, yatirimcilarin daha yiiksek vergiler 6demeyi beklemesine
buyw.uk Slgiide yiiksek borg servisi yiiklerinden kaynaklanan yol agarak yatirimlar tizerinde agir bir yiik olusturmaktadir.
mali agiklarin artisiyla karsi karsiya kalmaktadir. (Unsal, 2020)

Kamu borcu, 6zel yatirimlar iizerinde iki sekilde etkili
olabilmektedir: Birincisi, 06zel yatinmi dislamasidir
(Gokpinar, 2022). Birgok ¢aligmanin bulgulari, kamu borcu
fazlalig1 olustugunda veya borg esigi agildiginda ekonomik
biiyiimenin 6nemli 6l¢lide ivme kaybettigini gostermektedir.
Bu biiylime kaybinin yiiksek faiz ve enflasyon oranlar ile )
ozel yatinmlarin diglanmasi sonucunda meydana geldigi Ikincisi, 6zel yatirimlari ¢ekme (crowding in) yansitabilir,

Borcu geri 6demek icin kullanilan kaynaklar, egitim, saglik
ve giivenlik gibi sosyal hizmetlerin saglanmasina yonelik
alternatif firsat maliyetini temsil eder ve bu durum, kamu
borcunun 6zel yatinmlar iizerindeki dislayict etkisini
(crowding out) yansitir.
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kamu borcu verimli alanlarda kullanildiginda, alinan dig
borg¢ carpan etkisiyle yatirim seviyesini artirarak ekonomik
bliylimede oOnemli bir rol oynamaktadir (Yavuz, 2014).
Mevcut kamu harcamalarinin vergiler yoluyla finanse
edilmesinin, bor¢la finansmana gore daha fazla dislama
etkisi yarattig1 ileri siiriilmektedir (Ahmed ve Miller, 2000).

Ozel sektor yatinmlarinimn siirdiiriilebilirligi ve GSYIH'ya
katki saglamasi, etkili kamu politikalariyla miimkiin hale
gelebilir. Bu baglamda, yatirim ortaminin iyilestirilmesi,
kredi erisim imkanlarinin artirilmasi ve iiretken yatirimlara
oncelik verilmesi gibi konular, 6zel sektor yatirim
politikalar1 ile hiikiimet politikalar1 arasindaki uyumlu
koordinasyona biiyiik 6l¢iide baghdir (Altundz, 2013).

Bu calismada, Tiirkiye'de kamu borcunun 6zel sektor
yatirimlari iizerindeki etkisi 1975-2023 donemi icin ARDL
testi ile analiz edilmektedir. Bu amag¢ dogrultusunda, bu
calismanin geri kalan1 agsagidaki gibi diizenlenmektedir.
Bolim I'te Ozel Yatinmlar I¢in Kamu Borcunun
Siirdiiriilebilir Kalkinmadaki Rolii. Boliim 2'de literatiirdeki
ilgili ¢aligmalar incelenmektedir. Boliim 3'te 1975 sonrasi
Tiirkiye'de kamu borcunun gelisimi ele alinmaktadir. Boliim
4'te teorik anlayis, ampirik yontem ve veri tanim
sunulmaktadir. Bolim 5'te ampirik bulgular ortaya
konmaktadir. Son olarak, Boliim 6'te sonuglara yer
verilmekte ve gelecege yonelik oneriler sunulmaktadir.

2. Ozel Yatinmlar Icin Kamu Borcunun
Siirdiiriilebilir Kalkinmadaki Rolii

Siirdiiriilebilir kalkinma, ekonomik biiytimenin uzun vadede
devam ettirilebilmesini saglamak amaciyla kaynaklarin
etkin ve verimli kullamimmi ifade eder. Siirdiiriilebilir
kalkinma, ¢evresel ve sosyal faktorleri de dikkate alarak
ekonomik faaliyetlerin gelecek nesillere zarar vermeden
stirdiiriilmesini hedeflemektedir. Siirdiiriilebilir
kalkinmanin yatirimlar {izerindeki etkisi su sekillerde
6zetlenebilir (Giilcemal, 2021)

= Uzun Vadeli Biiyiime: Siirdiiriilebilir kalkinma
politikalari, yatirimlarin  uzun vadeli ekonomik
bliylimeyi destekleyecek sekilde yoOnlendirilmesini
saglar. Bunun yaninda, ekonomik istikrar1 artirir ve
finansal piyasalarin giivenini kazanmaktadir.

= Risk Azaltma: Siirdiirilebilir yatirimlar, gevresel ve
sosyal riskleri minimize ederek isletmelerin uzun
vadeli strdiiriilebilirligini artirir. Baska bir deyisle,
yatirimcilarin risk algisini azaltir ve yatirim ortamini
iyilestirmektedir.

* Inovasyon ve Verimlilik: Siirdiiriilebilir kalkinma,
yenive verimli teknolojilerin kullanilmasini tesvik
eder. Bu baglamda, iiretim maliyetlerini disiiriir ve
rekabet giiclinii artirmaktadir.

= Kaynak Verimliligi: Siirdirilebilir kalkinma, dogal
kaynaklarm  verimli  kullanilmasint  ve israfin
onlenmesini saglar ve ekonomik biiyiime igin gerekli
olan kaynaklarin siirekliligini saglamaktadir.

Tiirkiye’deki Kamu-Ozel isbirligi (KOI) projeleri genellikle
0zel sektoriin doviz bazli kredilerle altyapr yatirimlarini
belirli bir imtiyaz sézlesmesi ¢ergevesinde gerceklestirdigi
projelerdir. Devlet, bu projeler icin yiiklenici firmalar ve
finansman saglayicilari i¢in yatirnmi cazip hale getirmek
amactyla kar garantileri saglar. Ancak, isletme ddnemi
boyunca devletin iistlendigi riskler ve yiiksek maliyetler,
ekonominin i¢ dengesi igin bir tehdit olusturabilir. KOI
projelerinin dis ekonomik dengenin siirdiiriilebilirligi
tizerindeki uzun vadeli etkileri, dikkatle yonetilmesi gereken
6nemli bir konudur. (Alagdéz ve Yokus, 2017)

3. Literatiir Taramasi

Iktisat teorileri, kamu borcunun genel ekonomik yap1 ve
ozellikle 6zel sektor yatirimlari tizerindeki etkisinin giicii ve
niteligi konusunda farkli goriisler 6ne slirmiistiir. Literatiirde
kamu borcunun etkileri, kamu politikas1 araglarinin énemli
bir unsuru olarak ayrintili bir sekilde tartigilmigtir. Bu
baglamda, kamu ile 6zel sektor arasindaki iligkinin dogasi
ve kamu borcu stokunun 6zel yatirimlar tizerindeki etkisinin
kapsamu iizerine tartigmalar devam etmektedir.

Taban ve Kara (2006) ¢alismalarinda Tiirkiye igin 1989:1-
2004:4 doneminde EKK ydntemiyle yaptiklari analizde,
kamu borglanmasinin, i¢ borg¢lanma faiz oranlarinin ve
kamu sabit sermaye yatirimlarinin 6zel sektor yatirimlarini
digladigint tespit etmislerdir. Diger yandan, enflasyon
oraninin Ozel yatirimlar {izerinde bir etkisi olmadigimi

saptamislardir. Ek olarak biitge agiginin 6zel yatirimlar
iizerinde Onemli bir etkisinin olmadigmi ortaya
koymuslardir.

Altunéz (2013), c¢alismasinda 1990-2010 donemini

kapsayan sabit fiyatlarla kamu i¢ bor¢ stoku, tiiketici fiyat
endeksi (TUFE), devlet i¢ bor¢lanma faiz oranlari, kamu
sabit sermaye yatirimlari, reel GSMH ve 06zel yatirim
harcamalar1 kullanarak kamunun i¢ bor¢lanmasinin 6zel
sektor yatirimlari {izerindeki diglama etkisini ekonometrik
modellerle aragtirllmigtir. ARDL  yontemi  testinin
kullanildig1 ¢aligmada, kamu i¢ bor¢lanmasinin 6zel kesim
yatirimlar1 iizerinde azaltici etkisinin oldugu, bir bagka
deyisle dislama etkisinin bulundugu sonucuna ulagilmistir.

Akomolafe vd. (2015) 1990-2010 donemi igin Nijerya
iizerine yaptiklar1 ¢alismada kamu borcunu dis borg¢ ve i¢
bor¢ olarak ikiye ayirilmistir. Johansen Esbiitiinlesme testi
ve Vektor Hata Diizeltme Modeli (VECM) kullanarak, i¢
borcun hem kisa déonem hem de uzun doénem i¢ yatirimi
azalttigin1 sonucuna ulasilmistir. Ancak, dis borcun uzun
vadede yatirimlar iizerinde c¢ekme etkisi (crowding in)
olusturdugunu tespit etmislerdir.

Benzer bir sekilde Aydin ve Ozcan (2015), Tiirkiye'de kamu
bor¢lanmasi ile 06zel yatirimlar arasindaki iliskiyi
incelemislerdir. Panel veri analizi kullanarak yapilan
Granger nedensellik testi ve panel esbiitiinlesme testi
sonuclarna goére, kamu bor¢lanmasinin 6zel sektor
yatirimlarini olumsuz yonde etkiledigi ve kamu borg¢lariin
artmastyla ozel sektor yatirimlarinin azaldifi sonucuna
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varilmigtir

Bir diger ¢alismada, Dogan vd. (2015), Tirkiye iizerine
yaptiklart arastirmada kamu borglanmasmin 6zel sektor
yatirimlart iizerindeki etkisini incelemislerdir. 2002-2014
donemini kapsayan ve Tiirkiye'deki 81 ilin yillik verilerini
iceren bir veri seti kullanilarak panel veri analizi yontemiyle
yapilan ¢alismada, kamu bor¢lanmasinin 6zel sektor
yatirimlarini olumsuz yonde etkiledigi tespit edilmistir.

Kamundia vd. (2015), Kenya igin 1950-1988 doénemi
verilerini kullanarak kamu borcu ile 06zel yatirimlar
arasindaki nedenselligin yoniinii belirlemek i¢in Granger
nedensellik testi kullanilmistir. Ghura ve Hadjimichael
(1996) i¢ biiyiime modeline dayanarak yapilan bu ampirik
calismada, Granger nedensellik testi, kamu borcunun 6zel
yatirim seviyesinin belirlenmesinde biiylik rol oynadigini
gostermektedir. Caligmanin sonuglarina gore, kamu borcu
0zel yatirimlar {izerinde olumsuz bir etkisi oldugu tespit
edilmigtir.

Bir diger ¢alismada, Anil ve Giilbahar (2018), Tiirkiye'de
kamu bor¢lanmasi ile 6zel sektdr yatirimlari arasindaki iligki
ARDL modeli kullanilarak incelemislerdir. Caligmanin
sonuglari, uzun dénemde kamu bor¢lanmasinin 6zel sektor
yatirimlarini olumlu yonde etkiledigini gostermistir. Ayrica,
Granger nedensellik testi uygulanmig ve kamu borglanmasi
ile 6zel sektdr yatirimlarr arasinda uzun vadeli bir iliski
oldugu, kamu borglanmasmin 6zel sektor yatirimlarini
tesvik ettigi bulunmustur.

Bilgili ve Kogak (2019), Tiirkiye'de kamu bor¢lanmas: ile
0zel yatirimlar arasindaki iligki ekonometrik olarak
incelemiglerdir. Caligmanin sonuglari, kamu bor¢glanmasinin
6zel sektor yatirimlarini  olumlu ydnde etkiledigini
gostermektedir. Vektor hata diizeltme modeli (VECM),
Johansen esbiitiinlesme testi ve Granger nedensellik testi
kullanilarak yapilan analizler,, kamu bor¢lanmasinin 6zel
sektor yatirimlarini artirdigini ortaya komaktadir.

Yine benzer bir sekilde Ozsoy ve Tiirkcan (2019),
Tiirkiye'deki kamu bor¢lanmasinin 6zel sektor yatirimlari
iizerindeki etkisini incelemislerdir. Elde edilen bulgular,
kamu bor¢lanmasmin 6zel yatirnmlarini olumsuz yodnde
etkiledigini gostermektedir. Panel veri analizi kullanilarak
Tiirkiye'nin farkli bolgelerini ve sektorlerini igeren bir veri
seti iizerinde yapilan bu aragtirmada, kamu bor¢lanmasinin
Ozel sektor yatirimlar {izerindeki etkisinin negatif oldugu
goriilmektedir.

Gokpinar (2022), Tiirkiye’de 1986-2020 donemini kapsayan
yillik verileriyle Sanchez Juarez ve Garcia-Almada (2016)
ve Ncanywa-Masoga (2018) calismalarinda ele alinan
modeller dikkate alarak ARDL y&ntemiyle analiz edilmistir.
Elde edilen analiz sonuglarina gore, kamu bor¢lanmasinin
uzun ve kisa donemde kamu ve 6zel sektdr yatirimlar
tizerindeki etkisinin negatif oldugu goriilmektedir.

4. Tiirkiye'de 1975 sonras1 donemde kamu borcunun
gelisimi
Tiirkiye’nin 1975-2023 donemine iliskin 6zel sabit sermaye

yatirimlari ile kamu kesimi borglanma geregine ait veriler
Sekil 1’de yer almaktadir.

Sekil 1. Ozel Sabit Sermaye Yatirimlari ile kamu kesimi
borglari
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Kaynak: Strateji ve Biitge bakanligi Temel Ekonomik
Gostergeler (2023)

Sekil 1 incelendiginde Tiirkiye'deki 6zel yatirimla ilgili
olarak genellikle dort farkli asama gozlemlenebilir:

ik olarak, 1977'den 1985'e kadar 6zel yatirimda bir diisiis
goriilmektedir.ikincisi,  hiikiimetin ~ Kamu  Iktisadi
Tesebbiislerini (KIT) 6zellestirmeye yonelik aldig1 tedbirler
sayesinde, 1994 kriz doneminde 6zel yatirimlar iizerinde
6nemli bir etkisinin olmadigi dikkat ¢ekmekte ve bu
donemde 1985'ten 1997'ye kadar yatinmlarda iyi
toparlanma  goriilmektedir. Ugiinciisii, 2001 krizi
donemindeki incelenen donem igindeki en diisiik noktaya
dogru bir gerileme yasanmaktadir. Ancak, finansal krizlerin
asilmasi ve kiiresel ekonomik biiyiimenin hizlanmasiyla
birlikte, ilk on yilin ¢ogunda 6zel yatirim seviyelerinde

artiglar  gozlenmektedir. Ozellikle 2000'den itibaren
hilkiimetin yabanci yatinm ¢ekme ve bazi kamu
kisitlamalarint  kaldirmasi  bu artista  etkili  oldugu

goriilmektedir.. Dordiinctisii ise 2008 krizi donemindeki
ikinci biiylik diisiis yasanmig ve ardindan 2018’in ilk
aylarinda incelenen donem icginde en yiiksek seviyeye
ulagmustir.

Bununla birlikte, ayn1 donemleri kapsayan kamu borcunun
gidisatr, yatirimmn tersi yonde {i¢ asamayir da
yansitmaktadir.. Bu dénemde kamu borcunun etkisi oldukg¢a
belirgindir. Ozel yatinmmin en disik seviyeye
gerilemesiyle2000 yili sonunda kamu borcu en yiiksek
seviyesineulagsmigtir. Ayrica, 2001 krizinden sonra kamu
borcunun hacminde keskin bir diisiis yasanirken 6zel sektor
yatirim harcamalar1 ise yiikselmeye baslamistir. Bununla
birlikte, 2008 krizinde, kamu borcu hacminin 2001'de elde
edilen donemin sonuna kadar en yiiksek seviyesine
yiikselmesiyle 6zel yatirimlar en diisiik seviyesine inmistir
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5. Veri Seti ve Metodoloji

Caligmada 1975-2023 donemine iligkin yillik bir veri seti
kullanilmistir. degiskenler arasindaki iliskinin
incelenmesinde De Mendonga-Brito (2021) modelinden
faydalanmistir. Calismada kullanilan degiskenlere ait veriler
Tirkiye Strateji ve Biit¢e bakanligt Temel Ekonomik
Gostergeler veri tabanindan saglanmuistir.

De Mendonga-Brito (2021) modelindeki bagimli degisken
0zel yatirimdir. Son yillarda kamu borcu/GSYH oranindaki
artisin ortaya c¢ikardigi finansal bozulmanin yatirimlar
etkilediginden dolay1 analiz edilen bu donem gozlem igin
daha elveriglidir. Modeldeki ana bagimsiz degisken ise
kamu borcudur. Kamu borcu, ekonominin &nemli
makroekonomik degiskenlerinden biridir ve yatirimeilarin
karar alma siirecinin temel belirleyicilerinden biri olarak
kabul edilmektedir. Hakura'ya (2020) gore, yiliksek kamu
borcu / GSYIH orani, ekonomik biiyiimeyi ve yatirimi
engellemektedir. Kamu kesimi borcu ozel sektdr yatirim
harcamalar1 tlizerindeki etkisini izlemek i¢in esitlik (1)’de
yer alan De Mendonga-Brito (2021) modeli kurulmustur.

OSSY =ay + a; KB + a, TUFE 4+ a3 GSYH + a, TDA +
et 1)

OSSY : Ozel sektor sabit sermaye yatirimlar / GSYH orani
KB : I¢ bor¢ stokunun / GSYH oram (kamu kesimi

borglanma gereginin)
TUFE : Enflasyon (TUFE / y1l sonu)
GSYH : Sabit fiyatlarla gayri safi yurtici hasila

TDA : Ticari disa agiklik (dis ticaret hacmi), ithalat ve
ihracat toplami / GSYH oranini temsil etmektedir.

4.1. Birim Kok Testi

Zaman serilerinin analizine baslamadan 6nce bu serilerin
duraganliginin incelenmesi gerekmektedir. Bu amag
dogrultusunda degiskenlere iligkin birim kok testi sonuglart
Tablo 1°de yer almaktadir.

Tablo 1. Birim Kok Testi (ADF — PP ) Sonuglari

Degiskenler ADF ist. PP ist.

Diizey

0SSY 0.6122 (0) 0.8566 (4)

KB _1.4714 (0) _1.4874 (1)
TUFE 22,5979 (0) 22.4576 (2)
GSYH 1.8394 (0) 1.4585 (3)
TDA 1.9908 (0) 4.9661 (18)
Birinci Fark

DOSSY 7.8894 (0) ™ -7.8906 (1) ***
DKB 26.8687 (0) ™ -6.8691 (1) ***
DTUFE 8.6677 (0) ** _ -8.7790 (2) ***
DGSYH 55087 (0) ™ -5.6329 (4) ***
DTDA 26.3449 (0) ™ -6.3255 (2) ***

Tablo 1°de ***, %1 anlamlilik diizeylerini gostermektedir..
ADF ve PP birim kok testi sonuglari, %1 anlamlilik
diizeyinde tiim degiskenler birinci farklari aldiktan sonra

duragan hale geldigi goriilmektedir. Parantez igindekiler
optimal gecikme uzunlugu gostermektedir. ADF modelinde
Schwarz bilgi kritik; PP modelinde ise Bartlett Kernel ile
belirlenmisgtir.

Tablo 1 gibi tiim degiskenlerin birinci farkinin duragan hale
getirilmistir. Baska bir deyisle I(1) oldugu anlasiimaktadir.

Tablo 2. Birim K6k Testi (Fourier ADF) Sonuglari

Degiskenler F-test degeri K P
OSSY 1.49 3 0
KB 2.92 1 0
TUFE 6.2 1 0
GSYH 391 1 0
TDA 6.11 1 0

Not: Sabitli model igin Kritik degerleri %1, 5% ve 10%
diizeylerinde sirasiyla (10.35, 7.58 ve 6.35) oldugunu
gosterilmektedir (Enders ve Lee, 2012: 197).

Tablo 2 goriildiigii gibi Fourier ADF testi, degiskenler
lizerinde uygulanmistir; ancak f test degerleri 5% kritik
degerini asamadiklar1 i¢in fourier terimleri anlamsiz
bulunmustur. Bu nedenle tiim degiskenler igin birim kdk
hipotezi H(0) reddedilmez. Bunun sonucunda analizi ADF
birim kok testi sonuglarina dayanmustir.

4.2. Yontem (ARDL)

Denklem (1) ARDL modeline uyarlanmis formu esitlik
(2)’deki denklemde gosterilmistir.

A 0SS Y, = @+ Xi_;ay,j AOSSY, ;. +
XY 0@z AKBe_ + X _gas j ATUFE,_ +
XYo@ AGSYH, o + X0_gas j ATDA, ;. +

A,0SSY,_; + A,KB,_; + A3TUFE,_; + A,GSYH,_; +
AsGSYH,_; + &t 2

A fark katsayisi , oy, €t ve p sirastyla sabit terimi, hata
terimi ve uygun gecikme uzunlugunu temsil etmektedir.
Al v A5 kisa donem katsay1 tahminlerini, @y ... ... ... as
uzun donem katsay1 tahminlerini géstermektedir (Pesaran
vd, 2001). F istatistigi ile sinir testi sinanmaktadir. Burada
hesaplanan F istatistigi degeri, kritik degerlerden biiylikse
HO reddedilerek egbiitiinlesme iligkisinin oldugu; kii¢tik ise
HO reddedilmez ve esbiitiinlesme iligkisinin olmadigt
anlamina gelir.

Sifir hipotezi HO: @y = a7 = ... ... ... = =0
Alternatif hipotezi H1: a; # a; # ......... o #0

Hata diizeltme modeli belirlenmek i¢in denklem esitlik
(3)’deki gibi goriilmektedir.

Z?:o a4,j AGSYHt_k + 25-]:0 aS,j ATDAt_k +
2,08SY,_; + A,KB,_, + A, TUFE,_, + 2,GSYH,_, +
A<GSYH,_; + WETC,_, + et ®)

ETC,_, hata diizeltme terimini temsil etmektedir. w hata
diizeltme katsayisi, bu katsay1 negatif ve istatitiksel olarak
anlamli olmasini beklenmektedir ve bir sonraki donemde
hata diizeltme derecesini temsil etmektedir.
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Tablo 3. F Istatistigi — Sinir Testi Sonuglar

% 5 Kritk % 10 Kritik
F - Test degerleri degerleri

K Istatistigi

Alt Ust Alt Ust

sinir sinir sinir sinir
19 1 10 1)
ARDL 4 1132 286 401 245 352
FARDL 4 10.95 286 401 245 352

Tablo 3’te goriildiigii gibi ARDL ve FARDL, her iki
modelde F istatistigi {ist sinir kritik degerlerinden daha
biiyliktiir. Bu nedenle HO reddedilerek alternatif hipotez
kabul edilerek degiskenler arasinda bir esbiitiinlesme iligkisi
oldugu goriilmektedir.

4.3. Tanisal Testler

Tablo 4'te, degiskenlerin tanisal test sonuglari
sunulmaktadir.
Tablo 4. Diagnostik Testler
Tanisal Testler ARDL Fourier ADL
F- Istatistigi 16.84279 (0.0000) 18.17955
(0.0000)
R? 0.927539 0.689153
R3 0.872469 0.651245
Jarque - Bera 0.020791 86.03009
(0.989659) (0.0000)
Ramsey Testi 1.048148 (0.3132) 1.189968
(0.2826)
X& Breusch  2.552209 (0.01) 1.741145
Godfrey (0.4187)
X2 Breusch- 0.694273 (0.6875)  14.64205
Pagan-Godfrey (0.1012)

Tablo 4’de ARDL ve Fourier ADL ig¢in Jarque-Bera,
Ramsey Reset, Breusch Godfrey LM ve Breusch-Pagan-
Godfrey testleri yer almistir, R? degeri bakildiginda ARDL
ve FADL testlerinde agiklama giicii yiiksek oldugunu
gostermektedir, Jarque - Bera test sonuglart ARDL testinin
hata terimleri normal dagildigini gosterirken FADL testi igin
normallikten spami tespit etmistir. Ayrica, Ramsey Testi,
modellerin  kurulmasmin hata olmadigini gostermistir.
Calismada, otokorelasyon ve degisen varyans sorunlari
sirasiyla Breusch Godfrey LM testi ve Breusch-
PaganGodfrey testleri ile incelenmis ve tesat sonuglarisorun
olmadigini ortaya koymustur.
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Sekil 3. FADL - CUSUM ve CUSUMSQ testleri

Sekil 2 ve Sekil 3’e gére ARDL ve Fourier ADL modellerde
yapisal kirilma yoktur ve parametre tahminleri gecerlidir.
Baska bir deyisle parametre tahminleri kararli yapiya
sahiptir.
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6. Ampirik Bulgular:

Tablo 5’e gore kamu borglar1 (KB), enflasyon (TUFE), gayri
safi yurtici hasila (GSYH) degiskenlerin olasilik
degerlerinin %5’ten biiyikk olduklar1 goriilmekte ve
istatistiksel olarak anlamli sonu¢ verdikleri bulunmustur.
Ote yandan dis ticaret hacmi (TDA) istatistiksel olarak
anlamsiz oldugunu gozlemlenmektedir. Bu baglamda dis
ticaret hacmi uzun dénem 6zel kesim yatirimlar {izerinde
anlamli bir etkisinin bulunmadigini gostermektedir. Ayrica
uzun donemde kamu borcunun 6zel yatirimlar iizerinde
negatif yonde bir etki gostermektedir. Bagka bir deyisle,
kamu borcunun 6zel yatirimlar disladigini ifade edilmistir.
Kamu borglarinda meydana gelecek olan bir birimlik bir
artis Ozel kesim yatirnmlarmi 0.31 azaltmaktadir. Diger
taraftan, TUFE ve GSYH, 6zel yatirimlar iizerinde pozitif
bir etkiye sahip oldugu goriilmektedir. Bunun sonucunda,
TUFE oraninda olusacak % 1 birimlik bir artig, uzun dénem
6zel yatirimlar tizerinde % 12 artis gdzlemlenecektir. Ayrica
GSYH degiskende % 1 birimlik bir artis 6zel yatirimlari
tizerinde % 1,3 artmasina yol acacaktir.

Tablo 5. ARDL Modeli (4.0.3.4.3) Tahmin Sonuglar1 —
Uzun Donem (bagimli degisken: o6zel sabit sermaye
yatirimlart)

baglamda ARDL modelinin uzun dénem sonuglari Tiirkiye
ekonomisinde diglama etkisinin gegerli oldugunu ortaya
koymaktadir. Diger yandan, Fourier ADL modelinin uzun
donem sonuclarina goére kamu borcunun o&zel sektor
yatirimlari tizerinde uzun donemde etkisi bulunmamaktadir.

Tablo 7. ARDL Modeli Tahmin Sonuglar1 — Kisa Donem
(bagimli degisken: 6zel sabit sermaye yatirimlari)

Degiskenler Katsay:1  Std. Hata t-ist. Olasilik
C 10.192  1.254 8.126 0.000
D(OSSY(-1)) 0.549 0.142 3.853 0.001
D(OSSY(-2))  0.564 0.122 4.610 0.000
D(OSSY(-3))  0.226 0.109 2.075 0.048
D(TUFE) 0.070 0.015 4.635 0.000
D(TUFE(-1)) -0.071  0.016 -4.522  0.000
D(TUFE(-2)) -0.031  0.013 -2.472  0.021
D(GSYH) 0.017 0.004 3.921 0.001
D(GSYH(-1)) -0.001  0.004 -0.209  0.836
D(GSYH(-2)) -0.014  0.005 -3.042  0.006
D(GSYH(-3)) -0.014  0.005 -3.030  0.006
D(TDA) -0.047  0.078 -0.601  0.553
D(TDA(-1)) -0.087  0.077 -1.130  0.269
D(TDA(-2)) -0.249  0.084 -2.966  0.007
DUM -7.347  1.097 -6.698  0.000
F istatistigi ve olasilik degeri (g?)(l)g)
CointEq(-1)* 0.000 0.175049 - 0.0000

Standart t-
Degigkenler Katsayilar Hatalar istatistigi  Olasilik
KB -0.31556 0.115279 -2.73739  0.0112
TUFE 0.125499 0.013232 9.484504  0.0000
GSYH 0.013631 0.003202 4.256803  0.0003
TDA 0.037802 0.054354 0.695486  0.4932

Tablo 6. Fourier ADL Modeli (4.2.3.0.3) Tahmin Sonuglari
— Uzun Doénem (bagimli degisken: Ozel sabit sermaye
yatirimlart)

Degiskenler Katsayilar  Std. Hata  t-ist. Olasilik
KB 0.006996  0.126083  0.055487  0.9562
TUFE 0.117531  0.013331  8.816279  0.0000
GSYH 0.015127  0.003027  4.997261  0.0000
TDA 0.072546  0.037817 1918348  0.0666

Tablo 6’da uzun dénem Fourier ADL testi tahmin sonuglari
gosterilmektedir. Elde edilen degiskenlerin degerleri (KB)
ve (TDA) i¢in istatistiksel olarak anlamsiz ¢ikmaktadir.
Diger taraftan TUFE ve GSYH i¢in anlamli ve pozitif bir
etkisinin oldugu goriilmektedir. Baska bir deyisle, enflasyon
orani ve gayri safi yurti¢i hasilanin artiglarinin 6zel sektor
yatirimlarin artirdig: tespit edilmistir. Enflasyon oraninda
meydana gelecek olan bir birimlik bir artis, 6zel kesim
yatirimlarimi 0.11 artmasina sebep olacaktir. Bunu yaninda,
GSYH’de % 1 birimlik bir artig 6zel yatirimlarin 0.01
artmas1 beklenmektedir.

Ozet olarak Tiirkiye’de kamu borcunun &zel sektor
yatirimlari iizerindeki etkisinin analiz edildigi ekonometrik
bulgularinin birbirine benzerligi bulunmamaktadir. Bu

Tablo 7°de kisa donem ARDL tahmin sonuclar1 ve hata
diizeltme modeli sunulmustur. Buna gore kisa donemde
enflasyon orani istatistiksel olarak anlamli g¢ikmustir,
Enflasyon degiskeninin diizeyde olumlu yonde etkileyip,
gecikme donemlerin  degerleri ise olumsuz ydnde
etkilemektedir. Gayri safi yurtigi hasilanin diizeyde
katsayis1 istatistiksel olarak anlamli ve 6zel yatirimlari
tamamladigin1  gostermektedir. Ancak 2 ve 3 donem
gecikme degerleri 6zel yatirimlar {izerinde negatif bir etkisi
oldugu ve 1 donem gecikme degerinde anlamsiz oldugu
goriilmektedir. Son olarak dis ticaret hacmi (TDA) sadece 2
donem gecikme degerinde anlamli oldugu ve 6zel yatirimlar
tizerinde negatif etkiye sahip oldugu goriilmektedir. ECTrq
katsayisi ise beklendigi lizere negatif isaretli ve istatistiksel
olarak anlamlidir. ECT; katsayisi sonucuna gore kisa
donemde ortaya ¢ikan soklar bir donem sonra 1.41 oraninda
diizeltilerek uzun donem denge degerlerine yaklagmaktadir.
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Tablo 8. Fourier ADL Modeli Tahmin Sonuglar1 — Kisa
Donem (bagimli degisken: 6zel sabit sermaye yatirimlart)

Degiskenler Katsayr  Std. Hata  t-ist. Olasilik
C 6.445 0.797 8.088 0.000
D(0OSSY(-1)) 0.684 0.159 4.290 0.000
D(0SSY(-2))  0.825 0.136 6.081 0.000
D(0SSY(-3))  0.338 0.106 3.186 0.004
D(KB) -0.146  0.136 -1.073 0.294
D(KB(-1)) -0.418  0.123 -3.400 0.002
D(TUFE) 0.067 0.014 4.635 0.000
D(TUFE(-1)) -0.089 0.016 -5.441 0.000
D(TUFE(-2))  -0.050 0.013 -3.817 0.001
D(TDA) 0.087 0.071 1.224 0.233
D(TDA(-1)) -0.058  0.071 -0.817 0.422
D(TDA(-2)) -0.315  0.080 -3.909 0.001
DUM -7.570  1.067 -7.097 0.000
SINN 2.694 0.501 5.377 0.000
COsSS 1.168 0.344 3.392 0.002
F istatistigi ve olasilik degeri ?023'50)
CointEg(-1)*  0.000 0.206841 - 0.0000

Tablo 8’den elde edilen sonuglar, 6nceki donemlerde 6zel
yatirmmin (OSSY) mevcut 6zel yatirim iizerinde olumlu ve
pozitif bir etkisi bulunmakta ve yiizde 1 diizeyinde
istatistiksel olarak anlamli oldugu goriilmektedir. Kamu
borcu (KB) cari donemde istatistiksel olarak anlamsiz
¢ikmistir, bir donem gecikme degeri ise anlamli ve &zel
yatirim {izerinde olumsuz bir etkisi oldugu goriilmektedir.
Kamu borcunda bir birimlik bir artig, 6zel kesim
yatirnmlarinda % 21 bir diislise yol acacaktir. Enflasyon
orani (TUFE), cari déonemde yatirimlar {izerinde olumlu ve
istatistiksel olarak anlamli bir etkiye sahiptir. Bununla
birlikte, bir ve iki donem Oncesine ait 6zel yatirimlar
iizerinde olumsuz ve istatistiksel olarak anlamli bir etkisi
tespit edilmektedir. Son olarak dis ticaret hacmi (TDA) cari
ve bir donem Oncesine ait 0Ozel yatirimlar iizerinde
istatistiksel olarak anlamsiz bir etkisini bulunmugtur. Bunun
yaninda ikinci gecikmede kisa vade katsayisi istatistiksel
olarak  anlamli ve 0Ozel yatirimlarnn  digladigim
gostermektedir. Ayrica, dis ticaret hacminde bir birimlik bir
artis  O6zel kesim yatirimlarm % 31  azaltmasini
beklenmektedir.

ECTt-1 katsayisi, Fourier ADL modelinde negatif bir hata
diizeltme terimi katsayisidir ve istatistiksel olarak
anlamlidir. Boylece bir sok meydana geldikten sonra 1.64
oraninda uzun doénem dengede hizli bir iyilesme oldugu
anlamina gelmektedir.

7. Sonug

Bu calismada, Tiirkiye 1975-2023 doneminde kamu
borcunun 6zel yatirim tizerinde etkisi ARDL ve Fourier
ADL yontemleri kullanilarak enflasyon orani, gayri safi
yurti¢i hasila, dig ticaret hacmi ile analiz edilmistir.

ARDL test sonuglara gore, kamu borglarin 6zel yatirimlar
uzun donemde olumsuz etkiledigini, ancak kisa donemde

hi¢ etkilemedigini gostermistir. Kamu borglarinin 6zel
yatirrm tizerindeki kisa donemde etkisini bulunmadigt
"Ricardo Denklik Teoremi" goriisiiyle uyumlu oldugu,uzun
donemdeki etkisinin klasik iktisatcilarin goriisiiyle uyumlu
oldugu tespit edilmistir. Diger taraftan Fourier ADL
sonuclara gore, kamu borg¢larinin uzun dénemde istatistiksel
olarak anlaml bir etkisi bulunmamuistir. Kisa dénemde ise
bir donem Oncesine ait 6zel yatirimlar {izerinde istatistiksel
olarak anlamli ve giiglii bir etkisi oldugu bulunmustur.

Kamu borglarinin 6zel sektor yatirimlari tizerinde negatif bir
etkisi oldugu sonucuna ulagilmigtir. Bu baglamda kisa
donemde Tiirkiye’de kamu borg¢larinin artmasini 6zel kesim
yatirimlarinin azalmasina sebep olacaktir.

Enflasyon orani ve gayri safi yurtici hasilanin kisa ddnemde
0zel sektdr yatirim {iizerinde istatistiksel olarak anlamli ve
negatif yonde etkiledikleri goriilmiistiir. Ancak uzun vadede
GSYH ve TUFE ile 6zel sektor yatirim arasindaki pozitif
bir iliski oldugu goriilmiistiir. Bu olumlu etki su sekilde
degerlendirilebilir:

Uzun vadede 6zel yatirnm ile GSYH arasinda pozitif bir
iliskinin varligi nedeni, GSYH nin artmasiyla toplam talep
arttirmaktadir ve boylece 6zel sektoriin kullanabilecegi
yatirim firsatlar1 artmaktadir. Tiirkiye’de doviz kurundaki
diisiisle ve enflasyondaki artig, 6zel sektor ihracatina bagl
sektorlere yatirimlar arttirabilmektedir. ¢iinkii yabanci para
elde ettikleri gelir yoluyla tiretim maliyetlerindeki artigim
kurtulabilmektedir.

Son olarak, Ozel sektor yatirimlarinin siirdiiriilebilirligi ve
GSYIiH'ye  katkisi,  etkili kamu  politikalarryla
desteklenmelidir. Yatirim ortaminin iyilestirilmesi, krediye
erisimin artirilmasi ve iiretken yatirimlarin tesvik edilmesi
gibi konular, 6zel sektor yatirnm politikalart ile hiikiimet
politikalart  arasindaki  koordinasyona bagli olarak
gergeklegebilir. Bu baglamda, 6zel sektoriin saglam bir
sekilde biiylimesi ve ekonomik biiylimeye olumlu katki
saglamasi i¢in uygun bir ¢er¢evenin olusturulmast kritik
oneme sahiptir.(Altung ve Sentiirk, 2010)
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ANAHTARKELIMELER 0z
Stirdiiriilebilirlik Bu galigma, 21. yiizyilin baslarindan itibaren siirdiiriilebilirlik ve gevre dostu diisiincenin 1K (Insan
iK Kaynaklar1) alanina ulasip, hatta bu alana niifuz ettigi bir donemde, oldukga giincel bir konuyu ele
. almaktadir. Bu makalenin amaci, AB’nin Yesil Mutabakati'n1 ve bunun siirdiiriilebilir bir TK politikasiyla
Yesil Anlagma - P . .. . .
o olan baglantisin1 sunmaktir. Yaymin 6zel 6nemi, 21. yiizyilda ¢alisan memnuniyetinin kosullar1 ger¢evesinde
Caligan memnuniyeti IK politikalarmin  siirdiiriilebilirlik baglaminda yeniden yorumlanmastyla vurgulanmaktadir. Bu makale,
Literatiir analizi rekabetgi sektorlerde, yiiksekogretim ve saglik sektorlerinde bu konularla ilgili son arastirma sonuglarini,

literatiir analizi yontemiyle ortaya koymaktadir. Makalenin sonug diisiincesi olarak, caligan memnuniyeti ve
bagliliginin entegre bir basari faktorii oldugunun yeniden hatirlatilmasi dnemlidir.

KEYWORDS ABSTRACT

Sustainability The present study is particularly timely as by the beginning of the 21st century, the idea of sustainability and

HR green thinking had reached and even permeated the field of HR. The aim of the present paper is to present the

Green Deal EU’s Green Deal, and its connection with a sustainable HR policy. The particular importance of the
publication is emphasized by the fact that HR policies are reinterpreted in the context of sustainability, the

Employee satisfaction conditions for employee satisfaction in the 21st century. The present paper is thus outlines the recent research

Literature analysis results on these issues in the competitive-, higher education- and health sectors, based on the method of

literature analysis. As a concluding thought of this paper, it is worth reiterating the integral success factor of
employee satisfaction and engagement.

Amid the workplace impacts of robotics, artificial
intelligence, digitalization, pandemics, home office,
Sustainability has become a buzzword not only in terms of  inflation, human capital must remain the focus (Cascio &
relevant content, but also in terms of a growing number of ~ Montealegre, 2016). Despite the pressures on employees, it
disciplines (Pieccarini & Novitz, 2020: 7-8). While there is  is also essential to discuss when employee satisfaction
undoubtedly a case for research into sustainability, has it ~ occurs and what components it depends on in order to meet
not been eclipsed by the question of the fate of workforce  future organizational goals (Klenert et al, 2023: 280-293).
(Borim-de-Souza etal., 2015). Individuals establish Human resources are still one of the most important factors
organizations, companies, and manage them. Accelerated  in the operation of companies, and employee performance
change has created a competitive environment where the  is highly dependent on their satisfaction, so employees
workforce must also contend with the spread of automation ~ need to be addressed (Mondolo, 2022; Chen & Li, 2024).
(Schlogl et al., 2021; Upchurch, 2018). People will still be working in the workplace, even if
technological progress reaches the stage where they have to
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deal with artificial intelligence, society, organizations as
human structures, will still function (Plastino & Purdy,
2018). Artificial intelligence is now an active mechanic of
our day, despite the fact, that its regulation is still in its
infancy and legislation is clearly unable to keep up with the
pace of technological development (Falus et al., 2022).

The current industrial revolution is driven mainly by
technological progress, digitalization, automation, and
globalization. During these changes, however, the
workforce is being hit by intensifying influences that also
warrant the attention and care of employers. Former labor
markets are fragmenting and becoming more personalized
and traditional forms of employment are being partially or
completely eliminated or transformed. At the same time,
the dividing lines between private life and work are fading,
while new methods of control, new occupational risks,
occupational health effects such as techno-stress (Komlos
& Falus, 2023), information overload, risks of human-robot
interactions (Kardkovacs, 2023).

While we are on the road to sustainability (Falus, 2024), or
"sustainable development" as it was in earlier years, but is
now a less important term, the question arises of what
happens to people and the workforce along the way. This is
also important because the need for soft skills is predicted
to intensify in the future. Employee performance,
motivation, and satisfaction have a significant impact on
the success of a company. The focus of this study is
therefore on human resources and, within this, employee
satisfaction, for the reasons given above.

The analysis of the issue also covers trends that are
intrinsically linked to the theme of a sustainable, renewable
economy. These will be followed by a discussion of
satisfaction issues in practice.

2. Sustainability and Green Deal, as well as HR

2.1. Green Deal

The European Green Deal is a set of policy measures
intended to ensure the initiation of the green transition
process in the EU and ultimately the realization of the
climate neutrality goal set for 2050 (EU Commission,
2019). The Green Deal aims to stimulate investment in
low-carbon technologies, increase energy efficiency and
shift to zero-emission energy sources, as well as reduce
consumption of natural resources and better protect natural
habitats. The Green Deal adopted and favored by the
European Union, will affect all areas of business, including
manufacturing, procurement, supply chain management,
finance, and human resources. Organizations will need to
make complex and long-term efforts to meet the conditions
set out in the agreement. However, less than half (40%) of
companies are aware of the EU Green Deal and only
around half (49%) consider their company to be prepared
for the complex criteria dictated by the requirements.

In a survey, around 300 business leaders from ten EU

member countries, plus Norway, Switzerland and the UK,
were asked about their companies' response to the EU
agreement. The majority of companies do not yet have a
coordinated action plan in place to adapt as effectively as
possible to the forthcoming changes. Most companies are
taking steps on sustainability initiatives in a piecemeal
way, along a long-term program. The challenge for the
managers interviewed is to understand and manage all the
dimensions of the agreement across their company as a
whole. According to the survey, the majority of companies
are taking steps to become more sustainable: two-thirds
have already earmarked financial resources for investments
in sustainability over the next three to five years. However,
investments are being made on an ad hoc basis rather than
as part of an integrated plan. Among the priorities of the
companies surveyed are to increase the use of clean energy
sources (78%), reduce energy consumption (60%), reduce
waste and plastic use (59%) and reduce carbon emissions
(59%) (PwC, 2022).

2.2 Sustainability and the leaders of organizations

The intentions and attitudes of managers will be a key
moment in the context of sustainability factors. A previous
study showed that 95% of business leaders believe that
their ability to manage change and crisis needs to be
improved (PwC,2021).

PwC's Global Crisis and Resilience Survey focuses on
understanding today's threats and how organizations are
focusing their resources, efforts and investments to become
more resilient. Around 2,000 business leaders worldwide
were surveyed on how they are preparing for and
responding to this new way of operating. From the
responses, it became clear that a clear paradigm shift in the
understanding of resilience is needed. Whereas in the past
it was understood to mean mitigating potential losses or
meeting regulatory obligations, today it is about real
resilience as a core competitive advantage and a
prerequisite for any successful business strategy. Some
explicitly stress the revolutionary nature of resilience.
However, many also report that their organizations have
not taken the necessary steps to implement a resilience
agenda, and some have not even consciously addressed it.
Overall, many organizations still lack the essential
elements of resilience needed to succeed (PwC, 2023;
Branicki et al., 2023).

It is also important to clarify the criteria for leaders who
will manage future risks and crises with resilience built
into organizational operations. This includes understanding
the impact of stress and uncertainty and shaping their
emotions and behaviors accordingly; reviewing less useful
attitudes and building on their strengths; and developing
more options for crisis management; examine how stress
impacts on the dynamics and performance of the managed
organization; identify catalysts to improve organizational
and stakeholder performance and develop resilience in
decision-making processes (PwC, 2024).
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Organizational leaders' main considering for the near future
is the disruption of supply chains, employee retention and
recruitment, and the potential for cyber-attacks. In this
difficult period, therefore, managers in organizations need
to pay particular attention to their workforce. 80% of
organizations identified investing in employee wellbeing as
the most important action they took in the year. Taking into
account the pandemic, economic turmoil, profound cultural
changes and other challenges of the times, mental health
was ranked number one (PwC, 2023).

2.3. Sustainability and HR Policy

The transition to green operations required by the
agreement will affect all key processes of the
organizations, including work management, human
resources, and other management processes. The
widespread adoption of digitalization and, subsequently,
today's artificial intelligence-based administration has also
transformed business. By automating office processes,
companies can save money, time, and energy, and one of
the benefits of digitalization is transition to paperless which
is currently a trend (Lazar, 2023). However, sustainability
does not stop there it also applies to HR processes.

The Green Deal's recommendations also cover energy
efficiency, innovative solutions, recycling, and building
people’'s skills. One of the four pillars of the plan is
therefore specifically related to human capital. New skills
and a skilled workforce will be needed in the sector as new
technologies take hold. In order to develop the skills
needed for the green transition, it is proposed to establish
industry academies for the zero net emissions target, which
will facilitate the introduction of training and retraining
programs in strategic industries, and to explore how to
combine an approach that recognizes and prioritizes the
existence of real skills with current skills-centered
approaches; review how to make it easier for non-EU
nationals to enter a priority area of the EU labor market;
and assess how public and private funding can be
leveraged to support skills development(European
Commission, 2023).

The growing role of sustainable development, and above
all its ecological aspects, in creating a modern corporate
competitive advantage is leading to the popularization of
the issue of integrating environmental practices into the
field of human resource management, the so-called Green
HR. A survey of a representative population of around 150
young companies revealed that the more the impact of an
activity is valued, the more often it is implemented in the
companies surveyed. Thus, in order to expand the
implementation of the Green HR concept in Polish young
enterprises, it is necessary to raise awareness and
disseminate knowledge about the impact that Green HR
can have on the sustainable development of organizations
(Bombiak & Marciniuk-Kluska, 2018).

By organizing skills development, HR can help to transfer
the company's green approach. They can provide faster,

manageable, sustainable solutions from an administrative,
process management, and communication perspective. The
organization may prefer to offer electro-mobility (Jozwiak
& Falus, 2022) as an environmentally friendly fringe
benefit that is also attractive to employees. There are
already companies that offer an employee discount
(GreenGO, 2024).

There can also be added value in terms of team building by
organizing programs with employee participation that
promote sustainability achievements, such as tree planting
or workshops on sustainable cooking or housekeeping
(Wilson-Powel, 2020). The sustainability ambitions of the
organization can also be integrated into the performance
appraisal system. It can also be included in the criteria of
the formal evaluation method and, in this context and it can
be used to validate these values, in addition to the
qualitative and quantitative experiences of the past, in the
definition of future tasks (Wolk et al., 2009).

Perhaps the easiest way to incorporate sustainability
considerations into the training and development process is
to include them in the training and development process.
The objectives of green training and development may
include: raising awareness of current environmental issues
(e.g.  newsletters,  briefings by  environmental
organizations); educating employees on work practices that
allow them to reduce waste, save energy and resources
(e.g. recycling, switching off computers at the end of
working hours); and promoting and organizing employee
innovation programs to explore opportunities to become
more sustainable in their workplace (Sarkozy et al., 2023).

Reward schemes can integrate financial or non-financial
rewards for sustainable employee activities, team benefits,
and rewards for innovative activities. To successfully
implement  environmentally  sustainable  production
processes, scientists and practitioners need to accept that
organizations are made up of people. Human beings are
driven by their emotions, instincts, life and career
aspirations, identities, contexts, and relationships. Green
HR is a tool for engaging people in sustainability and,
consequently, a means to ensure that sustainability goals
are met to the greatest extent possible. The dimensions of
green HR can be green recruitment and selection; green
education and training; pay and reward systems; green
appraisal and performance  management;  green
communication; green team building; empowerment and
supportive leadership (Labella-Fernandez & Martinez-del-
Rio, 2019).

The role of human resource management in sustainable
development can be described along three dimensions:

a) supporting environmentally conscious management:

training, effective communication, motivating
organizational members;
b) developing organizational change: integrating

environmental values into  organizational culture,
developing competences for sustainability management,
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promoting environmental ethics; and

c) alignment of functional
environmental criteria in

dimensions: enforcing
recruitment and selection,
reflecting environmental aspects in job descriptions,
environmental education, performance appraisal and
rewarding based on a sustainable strategy (Csehné et al.,
2021).

In order to achieve the above objectives, maintenance
efforts must be made part of the organizational culture in
organizational practice. As this requires the utilization of
the employee's other software skills, a positive supportive
attitude is important. However, employee satisfaction is
also essential for meeting future organizational goals. The
next chapter explores the issues, factors and context of
employee satisfaction.

3. Satisfaction

The majority of Hungarian companies have problems with
low levels of employee satisfaction and commitment to the
company (Nagy, 2004). Job satisfaction is determined by
the following factors: individual (personality, education,
intelligence, interests, attitude); social (co-worker
relationships, collaborative access); cultural (values, habits,
beliefs); organizational (size, type of organization, human
resource solutions, leadership); and environmental
(economic, social, technological) (Klein & Klein, 2020).

Satisfaction can have endogenous factors, such as activity,
independence, and creativity, as well as exogenous factors,
such as human relations, remuneration, and working
conditions. People are most likely to perform to the best of
their ability in a place where they feel they belong. One of
the most motivating factors, in addition to fair financial
compensation, is a sense of organizational attachment
(Lovey et al., 2008:59). Job satisfaction is also closely
related to the performance and quality of the work done by
the employee, and therefore has an impact on the success
of the organization because a satisfied employee has a
creative attitude (Sypniewska, 2014).

According to some, employee satisfaction is a relatively
stable individual characteristic that is difficult to change
(Nemes & Szlavicz, 2011). Others argue that employee
satisfaction and commitment to the organization can
change dynamically depending on the employee-friendly
policies of the organization (Berkesné, 2018). According to
Herzberg's  two-factor  theory,  satisfaction and
dissatisfaction should be separated. Motivators influence
the development of satisfaction, while hygiene factors
influence the presence or absence of dissatisfaction
(Bakacsi, 2015). Satisfaction is said to occur when the
employee gets what he or she expects (Klein, 2021).

3.1 Employee satisfaction in the competitive sector

In addition to employing well-prepared staff,
organizational communication also plays an important role
in effective human resource management. As a result of

this consistent information, employees are aware that the
organization is committed to looking after them. These
experiences increase job satisfaction (Kinicki et al., 1992).

A study examined US construction industry managers in
relation to empowerment, participation and satisfaction of
the staff they manage. The results show that empowerment
is significantly associated with autonomy and the power to
solve problems that arise, which also underpins satisfaction
(Halvorsen, 2005). Employees at AT&T, as well as other
companies, reported increased job satisfaction and
productivity when working from home, according to
research from the Henry B. Tippie School of Business at
the University of lowa. They cited not only the savings of
an average of one hour of driving time per day as the
reason for this, but also the fact that they were no longer
exposed to the distractions that co-workers caused
(Stewart-Kenneth, 2011). Another US study examined
telecommunication workers' job satisfaction in relation to
their use of and satisfaction with different communication
channels and their personality type. The results showed
that  extraversion,  openness, agreeableness and
conscientiousness were positively correlated with job
satisfaction (Smith et al., 2018).

In Britain, other approaches also emphasize that good work
is an opportunity for development and fulfillment. In
particular, skill-use, task variety and task discretion were
found to be most important, but job security was also very
important, while pay and job demands were found to be of
medium importance (Williams et al., 2020: 29-50).

3.2 Employee satisfaction in education

A study of Greek universities revealed the work
environment aspects of satisfaction. The results concluded
that satisfaction is higher for endogenous factors (e.g.
activity, independence, creativity, etc.) than for exogenous
ones (e.g. human relations, remuneration, colleagues,
working conditions, etc.) (Karamanis et al., 2019).

Also in the field of education, the survey explored the
satisfaction of young teachers working in leading
universities in major cities in Turkey and their overall job
satisfaction. Life satisfaction and overall job satisfaction
are closely related to mobbing, time spent on research,
formal and informal pressures, and subjective job security
(Cerci & Dumdulag, 2019).

One study looked at transformational and transactional
leadership in Iran. The results showed that transformational
leadership and employees' job satisfaction and perceived
organizational support positively and significantly
influence employees' organizational behavior. In addition,
employees' job satisfaction was shown to mediate the
relationship between transformational and transactional
leadership and employees' organizational behavior (Asgari
et al., 2020).
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3.3. Satisfaction in the health sector

Turnover has a significant cost in any organization, so it is
also important to look at the relationship between
satisfaction and exit. One study looked at the impact of
nurses' job satisfaction, job motivation, nursing practice
environment, personal characteristics and absenteeism on
their intention to leave the workplace in Croatia. Results
show that nurses' job satisfaction and higher absenteeism
rates are clear predictors of their future turnover
(Smokrovié et al., 2019).

And 212 health service organizations were inspected in
hospitals in the north-east of Iran. It was shown that
authentic leadership negatively influenced attachment
insecurity, and attachment insecurity was found to be a
factor affecting job satisfaction (Rahimnia & Sharifirad,
2015).

4. Conclusion

After outlining the domestic trends in sustainability in
Europe, we presented the requirements of the future leaders
committed to our focus topic. We then looked at
sustainability efforts that can be adapted to HR practice.
However, "winning" HR as an organizational factor with
free will is necessary for the success of the sustainability
processes outlined, and we therefore consider employee
satisfaction as a prerequisite for change. In order to
illustrate the complexity of employee satisfaction, we have
drawn on research findings from different areas of
employment.

Transformation will bring to an end the era of strong
technical skills and weak soft skills in the workforce. Skills
that will be valued in the future include creativity,
curiosity, compassion, collaboration and critical thinking.
These factors can help HR to succeed in its sustainability
education activities. The role of HR in sustainability can be
seen in shaping the organizational culture, integrating
values, creating a supportive HR system, developing
competencies (Csehné, 2021).

Green HR practices are effective tools for greening
organizations and their operations. Tools for green job
design and job analysis are available to HR, such as
incorporating environmental activities into job functions,
including them in job specifications, and creating teams or
positions that address sustainability issues (Arulrajah et al.,
2015).

In Hungary, the "Best Workplace" survey showed that
organizations can be successful if their employees are
committed; their leaders are well prepared and credible in
the eyes of their staff; they drive the whole organization
towards clear and attractive goals; and they mainstream
sustainability in their human resources strategy and day-to-
day operations (Bukovics et al., 2014).

Preference for best practices is not possible for projects
aiming to achieve complex sustainability. Only good

practices based on diagnoses adapted to local conditions
can lead to results. Social marketing is essential for any
local development related to sustainability and cannot be
successful without the involvement of the community and
the simultaneous development of human (knowledge)
capital (Klausmann-Dinya, 2023).

As a concluding thought of this paper, it is worth
reiterating the integral success factor of employee
satisfaction and engagement, which Bukovics summed up
excellently: “CSR = HR + PR. Or to restate the equation:
CSR - HR = PR, i.e. if employees are not engaged, then
CSR is just a PR gimmick. In such cases, the organization
is quickly revealed to be discredited because they preach
water and drink wine™ (Bukovics et al., 2014).
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Denizcilik talebi Deniz tagimacilig: sektoriiniin yiiksek sermaye gereksinimleri géz oniine alindiginda, karar verme siirecindeki

hatalar 6nemli mali sonuglara yol agabilir. Sonug olarak, dogru gelecek tahminleri riski en aza indirmek i¢in
¢ok 6nemlidir. Bu ¢aligma, Kuru Yiik, Ham Petrol ve Diger Tanker yiikleri olarak smiflandirilan denizyolu
yiiklerinin 2030 y1lina kadar olan goriiniimiinii tahmin ederek sektor paydaslart ve politika yapicilar igin karar
destek mekanizmalari saglamay1 amaglamaktadir. Veri seti, 52 yillik gozlemden olusan 1970-2021 dénemini

Yiik hacmi

Deniz ticareti

ARIMA tahmini kapsamaktadir. Otoregresif Entegre Hareketli Ortalama (ARIMA) tahminlerimize gore, Kuru yiik hacimlerinin
. 2021 yilmna kiyasla 2030 yilina kadar %]11,1 oraninda artmasi beklenirken, Diger Tanker yiik hacimlerinin
Kuru yiik %]1,2 oraninda azalmas1 ve Ham Petrol tanker hacimlerinin %10,7 oraninda diismesi 6ngoriilmektedir.

Calismanin tahminleri, geligen yiik ortamina iligkin dnemli bir anlay1s sunmakta, kiiresel ticaret modellerindeki
potansiyel degisimleri ve rekabet giicii ile verimliligi korumak i¢in denizcilik sektoriinde stratejik planlama
ihtiyacin1 vurgulamaktadir. Bu bulgular, denizcilik sektorii katilmcilarinin ve politika yapicilarin filo
yonetimi, altyap1 yatirimlari ve degisen yiik taleplerine uyum saglamak i¢in mevzuat diizenlemelerine iligkin
bilingli kararlar almalarina yardimei olacaktir.

KEYWORDS ABSTRACT

Shipping demand Given the high capital requirements of the maritime transportation sector, errors in decision-making can lead
to significant financial consequences. As a result, accurate future projections are crucial for minimizing risk.

Cargo volume This study aims to provide decision support mechanisms for industry stakeholders and policymakers by

forecasting the outlook for seaborne cargoes—categorized as Dry, Crude Oil, and Other Tanker cargoes—

Maritime trade ! L ;
through to 2030. The dataset covers the period from 1970 to 2021, consisting of 52 annual observations. Based

ARIMA forecast on our autoregressive integrated moving average (ARIMA) estimates, Dry cargo volumes are projected to grow
by 11.1% by 2030 compared to 2021, whereas Other Tanker cargo volumes are expected to decrease by 1.2%,
Dry bulk and Crude Oil tanker volumes are anticipated to decline by 10.7%. The study's projections offer a crucial

understanding of the evolving cargo landscape, highlighting potential shifts in global trade patterns and the
need for strategic planning in the maritime industry to maintain competitiveness and efficiency. These findings
will help maritime sector participants and policymakers make informed decisions regarding fleet management,
infrastructure investments, and regulatory adjustments to adapt to shifting cargo demands.

1. Introduction globalization, the world economy is becoming increasingly

dependent on freight t rtati kmak and Caligkan,
In the last decades, due to the increasing speed of ependent on freight transportation (Cakmak and Galiskan
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2024). While freight transportation activities increase the
circulation of raw materials and finished products, they also
support regional development economically. The increasing
dependence of the world economy on freight transportation
makes it imperative to improve freight transportation
planning processes (Schank et al., 2008). Transport systems,
which are of indisputable importance for today's world
economy, are powerful systems open to change in terms of
the form and amount of freight and passenger traffic at
different time periods. The reasons for these changes are
examined in the literature in three groups: economic,
technical and organizational. And the correct assessment of
these changes, the prediction of the supply-demand balance
that determines the market price and the correct prediction
of the future of the transport system are key elements of the
planning and success of the system (Dragu et al., 2017).

In order to achieve well-functioning freight transportation
systems, which are seen as an indispensable element of
every successful economy, it is necessary to improve the
demand for goods movement and the physical infrastructure
in parallel and ensure that they act in harmony with each
other. Freight transportation markets are markets with high
time sensitivity (Regan et al., 2000). While the
strengthening of this market, which can directly affect the
strengthening of the global or regional economy, is among
the important strategic goals of countries, the inadequacy of
the physical infrastructure to meet the demand in question
will, at best, lead to delays in freight transportation, will
affect the country's economy in the opposite direction, and
countries will be deprived of this value that creates an
opportunity for economic strengthening.

Approximately 90% of international trade is carried out by
maritime transport (Nuran, 2023). It is known that the main
factors underlying the economic and political strength of
many world countries with developed economies are the
success and performance they have shown in the maritime
field and the advantages they have gained from having a say
in the world's seas (Germir, 2022). In this study, we aimed
to estimate freight traffic up to 2030 using freight statistics
published by UNCTAD. The research findings are crucial
for both the maritime sector and policymakers, as the
maritime industry is highly capital-intensive, requiring
significant investments in infrastructure, superstructure, and
ships. Mistakes in planning can lead to considerable
inefficiencies and resource misallocation, making accurate
forecasts essential for informed decision. Our findings hold
significant importance for the maritime sector, providing
benefits to transportation companies in three keyways. (i)
With future load forecasting, shipping companies can
optimize their fleets and plan capacity more effectively,
minimizing the risk of both idle and insufficient capacity.
(ii) Forecasts enable companies to make informed decisions
regarding port infrastructure, storage facilities, and new ship
orders, ensuring that resources are allocated efficiently. (iii)
Demand forecasts help reduce financial risks by offering a
clearer picture of future demand, allowing companies to
better navigate uncertainties. Furthermore, the impact

extends beyond transportation companies to other sectors,
including shipbuilding yards, ship dismantling facilities,
ports, provisioning companies, ship fuel suppliers,
refineries, warehouses, alternative transportation modes,
insurance providers, and mining companies. Given that
these industries are closely linked to maritime
transportation, accurate demand forecasting is crucial for
their strategic planning and operational success. For
policymakers, demand forecasts offer significant benefits in
three main areas. (i) As policymakers are often responsible
for planning and financing infrastructure investments,
demand forecasts help assess how well a country’s
infrastructure can handle future traffic, thereby minimizing
costly outcomes such as under- or over-investment. (ii)
Changes in traffic volumes serve as indicators of economic
trends, enabling policymakers to develop future commercial
and economic policies. (iii) Shifts in freight traffic influence
transportation costs due to factors such as economies of
scale, service frequency, and delivery speed, making
forecasts critical for sustaining commercial activities with
sustainable transport costs.

Our ARIMA estimation results indicate that by 2030, the
amount of dry cargo will increase by 11.1% compared to
2021, while the volume of other tanker cargo will decrease
by 1.2%, and crude oil tanker volumes will decline by
10.7%. The decrease in crude oil transportation may be
attributed to several factors, including the increasing
transition to renewable energy sources (Khan and Shaheen,
2020; Yu et al., 2022), the growing adoption of electric
vehicles (Unger, 2015; World Economic Forum, 2023), and
the tightening of environmental regulations in the world and
decarbonization policies in the maritime sector (Miiller-
Casseres et al. 2021). Yu et al. (2022: 2889) expressed that
a strong conviction exists that progress in renewable energy
sources eventually reduces the economy's dependence on
crude oil and associated products. Khan and Shaheen (2020:
442) discovered a negative and significant connection
between renewable energy use and crude oil import demand
in nations such as China, India, and Japan. According to
IRENA (2021: 75), the global economy's decarbonization
would need the electrification of end-use industries, such as
the road transport industry, which would reduce the amount
of crude oil, and its derivatives traded. Climate policies lead
to a decreased demand for global shipping as a result of
diminished fossil fuel commerce. With the execution of a
climate policy, a reduction in the market for coal, oil, gas,
and chemicals may decrease global shipping activity by
approximately 20% by 2050 and 25% by 2100 (Miiller-
Casseres et al. 2021: 10). Carbon pricing methods used in
the transportation industry may elevate operational expenses
for companies and projections indicate that shipping freight
rates might rise by 10-30%, given the shipping sector's
significant dependence on carbon-based fuels for optimal
performance (UNEP FI, 2024; 10-11). If the commitments
made to mitigate the effects of climate change are upheld,
there will be a significant reduction in the demand for fossil
fuels throughout the world for the duration of the long term
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(Puyo et al., 2024: 2). Additionally, the shift of ships toward
alternative, environmentally friendly fuels such as LNG,
biofuel, and hydrogen—similar to the transition seen with
electric vehicles—could also reduce the demand for oil-
based fuels in shipping. According to Puyo et al. (2024), low
and zero carbon hydrogen-based liquid fuels could
substitute oil and they might acquire market share in oil-
dependent aviation and shipping sectors. Improvements in
energy efficiency further contribute to this decline in crude
oil demand. The fact that other tanker cargoes did not
decrease as much as crude oil can be interpreted as the rising
demand for environmentally friendly cargoes, such as LNG,
offsetting the decline in demand for petroleum products.

This study's novelty lies in its thorough and multifaceted
approach to maritime cargo volume forecasting, which
offers sector specific insights for optimal fleet management
and resource allocation. The study also provides strategic
planning insights for sustainable development in the
maritime industry, with a focus on data-driven decision-
making in infrastructure investments and policy formation
for various maritime industry stakeholders.

The paper is structured as follows: Section 2 reviews the
demand forecasting literature, particularly in the
transportation industry. Section 3 identifies the data and
methodology used in the study. The results are presented in
Section 4, and finally, the findings and their implications are
discussed in the last section.

2. Literature

In the current literature, there are many studies on demand
forecasting in the transportation sector, conducted with
different sample groups and different research methods.
Tsekeris and Tsekeris (2011) compared the studies written
in the field of demand forecasting in the transportation sector
in terms of the methods they used. Lopes et al. (2014)
analyzed the application of spatial statistics tools in the
analysis of sustainable transportation planning and
transportation demand. Okoro et al. (2016) provided a
comprehensive perspective on the existing literature by
examining the studies published on demand forecasting in
the transportation sector, while Comi et al. (2012) studied
on demand forecasting in urban freight transportation.
Banerjee et al., (2020) investigated the subject of demand
forecasting in the scheduled passenger transportation sector,
and similarly, Wardman et al. (2007) studies on demand
forecasting in the railway sector.

When examined within the scope of application areas, there
are studies examining the subject of forecasting over the
entire supply chain (Babai et al., 2022), in the railway sector
(Profillidis and Botzoris, 2007; Tsai et al., 2009; Li et al.
2012; Milenkovi¢ and Bojovi¢, 2016), in the international
airline sector (Faraway and Chatfield, 1998; Chen et al.,
2009; Yao et al., 2014; Jungmittag, 2016; Ghomi and
Forghani, 2016), in the maritime sector (Randers and
Goéluke, 2007; Dragu et al, 2017; Solak Fiskin, and Cerit,
2021; Ubaid et al. 2021; Wang et al, 2024), specifically in

the shipbuilding sector (Gasparotti and Rusu, 2018; Wada et
al.,2018; Wada et al., 2021; Han et al., 2024), demolition
market (Kagkarakis et al. 2016), port sector (Tongzon, 1991;
Jugovié et al. 2011; Parola et al. 2020) and cruise line sector
(Sunetal. 2011).

For the airline transportation, the studies included the
variables such as monthly total airline passengers (Faraway
and Chatfield, 1998), the number of people and freight
transported, the distances traveled and aircraft operations in
the main regions (Jungmittag, 2016), daily passenger data
for business and economic class flights from an airline in
Tiirkiye (Ghomi and Forghani, 2016). Additionally, daily
train sales data (Tsai et al. 2009), monthly railway passenger
volume (Li et al. 2012; Milenkovi¢ et al. 2014) and average
rail passenger travel distance, unit cost of transport by rail,
car ownership index, number of busses working in
interurban routes, unit cost of transport by bus etc.
(Profillidis and Botzoris, 2007) were analyzed as variables
in the forecasting studies for railway transportation mode.
Forecasting studies related to tourism and passenger
transportation industry were generally covered variables
such as historical data of tourist/visitor arrivals in using time
series, autoregressive moving average (ARMA),
autoregressive integrated moving average (ARIMA) and
seasonal autoregressive integrated moving average
(SARIMA) forecasting (Ghalehkhondabi et al., 2019). Sun
etal. (2011) taken into consideration of the booking histories
cruises for a specific itinerary and cruise ship, and the details
of the bookings included cruise's date of sail, week of
departure, length of stay, type of cabin, and amount paid.

Solak Fiskin and Cerit (2021) reviewed and categorized
forecasting studies for shipping industry and examined both
theoretical and empirical investigations. They categorized
the reviewed forecasting studies in shipping into following
distinct themes; seaborne trade, average haul, ship demand,
merchant fleet, ship productivity, freight rate, port/terminal
traffic, and other shipping forecasts. According to the results
of the study, while seaborne trade forecast studies mostly
included export and import data, gross domestic
product(GDP)/gross national product (GNP), trade volume,
freight rate, commodity and distance as variables, the studies
related to freight rate forecasting mainly covered new
building, second-hand and demolition prices, freight index,
freight rate, charter rates, oil price, oil production and fleet
size/capacity variables. GDP/GNP, export and import data,
new building prices and trade volume are the most
frequently used variables in all covered studies. conversely,
industrial production index, inflation rates, electric
consumption, profits and expansion of building &
construction are discovered as the least used variables in the
studies.

ARIMA (Autoregressive Integrated Moving Average
Model) is a modeling system that is widely used in literature
in various fields such as GDP modeling (Muma and Karoki,
2022), energy consumption modeling (Aydn, 2014), food
production estimation and modeling (Mishra et al., 2023),
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and estimation of population projections (Vanella et al.,
2020). When evaluated specifically for the transportation
sector, it has been determined that the ARIMA method is
used in demand forecasting in regular passenger
transportation (Banerjee et al., 2020), in air quality
prediction inside transportation vehicles (Kadiyala and
Kumar, 2014), in future traffic amount prediction (Liu et al.,
2021), in studies on intelligent transportation systems (Han
and Song, 2003; Kaffash et al, 2021), and in studies on
tourism and passenger transportation sectors (Lim and
McAleer, 2002; Ghalehkhondabi et al., 2019).

In the ARIMA method, the variables added to the model in
order to achieve the purpose of the study are generally
determined by the researcher in accordance with the nature
of the study and supported by the literature. However, in the
literature, the ARIMA model is generally used on highly
correlated variables such as GDP, GNP, export, import
(Khan and Khan, 2020), revenue (Kinney, 1978), etc. When
examined specifically in the transportation sector, it was
seen that in a study conducted for the purpose of estimating
road transportation prices, the producer price index (PPI) for
full truckload data obtained from the Bureau of Labor
Statistics (BLS) and the average monthly price data obtained
from a website serving as an online freight board for road
transportation were used (Miller, 2019), and in a study
aimed at estimating the gasoline consumption amounts of
the transportation system in a certain region, the gasoline
consumption data of the previous period in the same region
were included in the model (Waheed Bhutto, et al., 2017).

When the studies conducted using the ARIMA method on
the maritime sector are examined, it is observed that in the
study aiming at effective maritime accident estimation,
variables such as “number of maritime accidents, capsizing,
collision, contact,  fire/explosion, hull  failure,
stranding/grounding, adverse weather conditions” (Wang et
al., 2023) were added to the model, while in a study
conducted to measure the impact of the economic crisis on
maritime trade, variables such as “number of passenger
ships, number of passengers, number of passengers
embarked in Greek ships, number of passengers embarked
and disembarked, GDP, unemployment rate, employment,
oil price, active population” (Aivazidou and Politis, 2017)
were included. In addition, it is possible to come across
univariate models in the form of time series for a specific
purpose in the literature; examples include the study where
recorded data of cargo/container throughput is used to
estimate cargo volume at ports (Shu, et al., 2014; Bal and
Calisir, 2018), where the container handling volume of a
given country is used to estimate container volume in that
country within a certain time period, or where weekly data
from China Containerized Freight Index (CCFI) and
Shanghai Containerized Freight Index (SCFI) are used to
estimate container freight rates on a given route (Munim and
Schramm, 2017), or Baltic Dry Index (Sahan et al., 2018).

A review of the literature reveals that most studies on the
demand side of maritime transportation tend to focus on

specific aspects such as container volumes, freight rates,
passenger numbers, and ship counts. However, forecasting
total cargo volumes in the context of global cargo traffic
offers critical insights into the future of freight rates by
accounting for supply-demand dynamics. Moreover, since
container shipping involves final products, the demand for
cargoes like dry bulk, energy, and general goods
significantly influences container demand. In this regard,
forecasting all cargo types globally, using the United
Nations Conference on Trade and Development (UNCTAD)
classification, provides a more comprehensive analysis of
market trends. The originality of our study lies in this
holistic approach to global cargo forecast, which enhances
the understanding of interconnected markets. Our findings
are highly beneficial for transportation companies, enabling
them to optimize fleet management, plan port infrastructure
and new ship orders, and mitigate financial risks by
forecasting future cargo demand. These forecasts also
benefit related sectors such as shipbuilding, demolition,
ports, fuel suppliers, and insurance, all of which rely on
maritime transport for strategic planning. For policymakers,
demand forecasts assist in infrastructure investment
planning, provide insights into economic trends, and help
manage transportation  costs, ensuring sustainable
commercial activity and economic policy development.

3. Data and Methodology

We collected data on seaborne shipments of dry cargo, crude
oil, and other tanker cargoes, published by UNCTAD
(2024), measured in millions of metric tons. The dataset
covers the period from 1970 to 2021, consisting of 52 annual
observations. It represents cargo traffic through global
seaports, excluding cabotage and transshipment cargoes.
Dry cargo refers to cargo such as dry bulks (e.g., coal, ores,
grains), pallets, bags, crates, and containers. '‘Other tanker'
refers to tanker trade excluding crude oil and includes
refined petroleum products, gas, and chemicals.

When examining the annual averages, Dry Cargo emerges
as the most transported category, with an average of 3.7
billion metric tons per year. The highest volume recorded
was 8 hillion metric tons in 2021. Crude Oil Cargo ranks
second, averaging 1.5 billion metric tons annually, followed
by Other Tanker Cargo, which averages 6.4 million metric
tons.

An analysis of the descriptive statistics for annual average
growth rates reveals that Dry Cargo experienced the highest
growth rate, averaging 4.7% per year. This is followed by
Other Tanker Cargo at 3.3%, and Crude Oil Cargo at 0.6%.
In terms of maximum annual growth rates, Other Tanker
Cargo saw the largest increase, surging by 48.2% between
2005 and 2006. Dry Cargo recorded a 24.4% growth
between 1997 and 1998, while Crude Oil Cargo experienced
a 13.6% growth from 1972 to 1973. The sharp increase in
Other Tanker Cargo between 2005 and 2006 is thought to be
due to the hurricanes that devastated the Gulf of Mexico and
the southern states of the United States in late 2004. Due to
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the destruction of a significant portion of U.S. refinery
capacity and oil and gas production at the end of the Atlantic
hurricane season, especially after the second half of 2005,
the demand for both gasoline and other tanker cargoes was
high and their inventories were quite low, which rapidly
increased the demand for refined petroleum product imports
during the period in question (Danish Ship Finance, 2006).
When the Dry Cargo increase between 1997 and 1998 is
examined, it is observed that the increase in economic
growth in Western Europe and the USA in 1997 increased
the world dry cargo demand, and that the world dry cargo
demand entered a decreasing trend due to the emergence of
the Asian financial crisis in early 1998 (UNCTAD, 1998).
When the increase in Crude Oil Cargo observed between
1972-1973 is examined, it is observed that the US made
changes in its oil import policies as a result of the increase
in demand for oil in Western Europe, Japan and especially
the USA, which switched to an accelerated economic
growth program in the given period (UNCTAD, 1973).

The periods with the greatest shrinkage were observed for
Dry Cargo, with a 5.8% decline from 2008 to 2009, for
Crude Oil, with a 15.9% drop from 1981 to 1982, and for
Other Tanker Cargo, with a 17.9% decrease from 1974 to
1975. The contraction in Dry Cargo can be interpreted as a
natural consequence of the global financial crisis of 2008,
which affected global demand. This financial crisis caused
the sector to remain stagnant for a long time, even. In
particular, the Baltic Dry Index (BDI), representing the dry
bulk shipping sector, fell by approximately 94% in just two
quarters and fell to 663 points on December 5, 2008 (Park et
al., 2023). So, the contraction in Dry Cargo can be
interpreted as a natural consequence of the financial crisis,
which affected global demand. When it comes to the Crude

Table 1. Descriptive Statistics of the Variables

Oil, although energy saving practices, discovery of
alternative energy substitutes, production opportunities
closer to consumer countries and the current world recession
are among the reasons for the decline, it is assumed that a
few pipelines that started operating in 1981-1982 also
affected the decline (UNCTAD, 1982). When we examine
the decline in the Other Tanker Cargo category, it is seen
that the cheap oil concept, which was believed to have an
infinite supply and always low price until 1973, the very low
production costs in the Middle East, new oil production
especially in the British and Norwegian sectors in the North
Sea, and the belief in an infinite supply increased. However,
in the fall of 1973, this understanding suddenly ended with
the Yom Kippur War between Israel and the Arab world,
and Arab oil producers realized that they had a powerful
weapon in their hands. During the 1973 Arab-Israeli War,
the Arab members of the Organization of the Petroleum
Exporting Countries (OPEC) imposed an embargo on the
US in retaliation for the US's decision to aid the Israeli army,
and this significantly affected the world oil supply (Tenold,
2019). Therefore, it is evaluated that the decline in question
refers to the 1975 Oil Crisis, which also has an important
place in history.

An examination of the skewness values reveals that Dry and
Other Tanker cargoes have positive skewness, while Crude
Oil cargo has negative skewness. This indicates that for
Crude cargo, extreme negative growth values have a greater
impact than positive ones, leading to sudden declines during
the period analyzed. Conversely, for Dry and Other Tanker
cargoes, extreme positive growth values occur more
frequently than negative ones, reflecting the tendency for
these categories to experience sharp increases.

DRY CRUDE

O. TANKER DLOGDRY DLOG CRUDE

DLOG O. TANKER

Mean 3680.231  1539.000 636.7692
Median 2616.000 1594.500 509.0000
Maximum 8033.000 1881.000 1320.000
Minimum 1162.000 1049.000 233.0000
Std. Dev. 2216.703  246.9175 338.4659
Skewness 0.667280 -0.522720 0.815491
Kurtosis 2.025287 2.074033 2.154921
Jarque-Bera 5917420 4.225778 7.310898
Probability 0.051886 0.120888 0.025850
Observations 52 52 52

0.037860 0.006715 0.032970
0.038837 0.019231 0.027196
0.243855 0.136366 0.482098
-0.057974 -0.159419 -0.179341
0.046421 0.058116 0.090387
1.483570 -0.539942 2.690964
9.526269 3.839383 15.29807
109.2167 3.975268 382.9411
0.000000 0.137019 0.000000
51 51 51

Source: UNCTAD (2024)

Figure 1 presents the trends of the variables considered in
the study between 1970 and 2021. The observed patterns
align with the insights derived from the descriptive statistics.
In the 1970s, Crude Oil and Dry Cargo volumes were
transported in nearly equal amounts. However, by 2021, a
significant divergence is evident, with Dry Cargo being
transported approximately 4.72 times more than Crude Oil.
Additionally, the gap between Crude Oil and Other Tanker
cargoes has narrowed over time. In 1970, Crude Oil was

transported 5.18 times more than Other Tanker cargoes, but
by 2021, this ratio had reduced to 1.35 times. These
observations highlight the declining importance of Crude
Oil in global transportation, reflecting its shrinking share in
overall cargo volumes over time.

As observed, while total demand for maritime transportation
has increased over time, the demand for different cargo
types varies significantly. In this context, making accurate
forecasts by cargo type is crucial for industry stakeholders,
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policymakers, and investors. To address this need, we have
decided to use the Autoregressive Integrated Moving
Average (ARIMA) methodology to estimate the future
volumes of Dry, Crude Oil, and Other Tanker cargoes
through 2030. The method is usually associated with Box
and Jenkins (1976).

Figure 1. Raw Data
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Source: UNCTAD (2024)

The Box-Jenkins method allows the dependent variable Y;
to be explained by its past or lagged values, and by the
current and lagged values of the error term u,. In the
ARIMA  model, which follows the Box-Jenkins
methodology, it is assumed that the series is stationary. If
the series is not stationary, it can be made stationary by
differencing it. When a series is already stationary, the
ARIMA (p, d, ) model reduces to an ARMA (p, g) model
(Aljandali and Tatahi, 2018: 111). The simple ARMA (p, q)
model can be represented by the following equation:

Yo =PBo+ 1Y + BVt + 3pyt—p + Ciusq
+ Czut_z + b + Cqut_q + ut

Dry Cargo

where:

e Y, is the dependent variable at time t

e f3; are the autoregressive (AR) parameters

e (;are the moving average (MA) parameters
e v, isthe error term at time t

Table 2. KPSS Stationarity Test Results

We used the Kwiatkowski-Phillips-Schmidt-Shin (KPSS)
(Kwiatkowski et al., 1992) stationarity test to determine the
d value by assessing whether the variables are stationary.
The null hypothesis of the KPSS test assumes that the series
is stationary, and for stationarity to be confirmed, the null
hypothesis must be accepted. The KPSS test stands out as a
more robust option compared to other unit root tests,
particularly when a deterministic trend is present in the
series. ARIMA models are typically applied to stationary
series without a trend (Shmueli and Polak, 2024: 157).
However, given that our data is observed annually, and our
goal is to make forecasts, we have chosen not to separate the
trend from trend stationary series.

4, Results

In the results section, we first present the identification of
the ARIMA (p, d, q) model, followed by the forecasting
process using the selected model. The analyses were
conducted using EViews econometric software.

4.1. Determination of the ARIMA Models

In the ARIMA methodology, the value of d is determined by
testing the stationarity of the variables. To assess this, the
KPSS stationarity test was applied to all variables, and the
results are presented in Table 2. The findings indicate that
the null hypothesis of stationarity is accepted at the level for
all three variables at 10% significance level, meaning the d
value is 0. The Dry Cargo and Other Tanker cargo series are
trend stationary, indicating that these series fluctuate around
a deterministic trend. In contrast, the Crude Oil series is both
intercept and trend stationary, suggesting that it tends to
revert to the mean over time. The stationarity of Crude QOil
series at the level indicates that it tends to revert to the mean,
fluctuating around a certain average in a statistical sense. In
contrast, Dry Cargo and Other Tanker Cargo series exhibit
trend stationarity, moving around a certain trend, which, as
seen in the graphs, follows an upward trajectory. The
stationarity of all variables suggests that the effects of
shocks are temporary, and in the long run, they revert to their
respective tendencies.

Level First Difference
Intercept Intercept & Intercept Intercept & Conclusion
Trend Trend
Dry Cargo 0.966 “70.155 0.095 0.097 1 (0)
Crude Oil "0.615 0.096 “0.071 0.067 1 (0)
Other Tanker 0.922 "0.143 0.048 0.051 1 (0)

Note: CVs are 0.739 for "™1%, 0.463 for "5%, 0.347 for "10% at Intercept, 0.216 for ""1%, 0.146 for "'5%, and 0.119 for
*10% at Trend and Intercept. Barlett kernel spectral estimation method is used. Bandwidth is selected automatically by using

Newey-West.

After determining the d value in the model, the automatic
ARIMA forecasting function in EViews software was used
to identify the AR and MA values, with the maximum set at

AR =12 and MA = 12. The software was also permitted to
apply logarithmic transformations to the variables when
necessary. The AR and MA values that minimized the



110 Ozispa, N., Acik, A. & Baran Kasapoglu, E. / J. of Recycling Economy & Sustainability Policy 2024 3(2) 104-116

Akaike Information Criterion (AIC), with a preference for
logarithmic transformations, are presented in Table 3. As a
result, the ARIMA (2, 0, 1) model for Dry Cargo, ARIMA
(1, 0, 3) for Crude Qil, and ARIMA (2, 0, 1) for Other
Tanker were identified as the optimal models. Since all
series are stationary, their degrees of integration are set to 0.
The identified models were then estimated using the Least
Squares method.

Table 3. ARIMA Model Specifications

4.2. Forecast Results

Since the objective of this research is focused on forecasting
rather than interpreting the model's coefficients, the
individual significance of the AR and MA variables has been
disregarded. Instead, insignificant variables suggested by
EViews, which enhance the model's goodness of fit and
prediction accuracy, have been retained. To ensure model
validity, several checks were performed: the F-test to assess
the overall significance of the model, confirmation that the
AR and MA roots are inverted, and verification that no

Dry Cargo Crude Oil Other L
Tanker autocorrelation is present.

AR 2 1 2 The results of the ARIMA (2, 0, 1) model estimated for Dry
Inte’;Ar; - (1) g (1) Cargo are presented in Table 4. The F-test confirms that the
AIC Value 29575 2 8628 16737 model is S|gn|f|cant_overall, the AR an_d I\/IA_ roots are

inverted, and the Ljung-Box test, applied with 7 lags,
indicates no presence of autocorrelation.
Table 4. Estimation of the Dry Cargo Model
Variable Coefficient Std. Error t-Statistic Prob.
C 8.005059 0.322602 24.81405 0.0000
AR(1) 1.996610 0.024575 81.24635 0.0000
AR(2) -0.998285 0.022666 -44.04259 0.0000
MA(1) -1.000000 2949.851 -0.000339 0.9997
SIGMASQ 0.002113 0.143490 0.014728 0.9883
R-squared 0.994203 Mean dependent var 8.030523
Adjusted R-squared 0.993710 S.D. dependent var 0.609670
S.E. of regression 0.048354 Akaike info criterion -2.957555
Sum squared resid 0.109893 Schwarz criterion -2.769936
Log likelihood 81.89644 Hannan-Quinn criter. -2.885627
F-statistic 2015.126 Durbin-Watson stat 1.950244
Prob(F-statistic) 0.000000
Inverted AR Roots 1.00+.04i 1.00-.04i
Inverted MA Roots 1.00

The results for Dry Cargo volume forecast from 2022 to
2030 are presented in Figure 3. Demand, which contracted
slightly due to the pandemic in 2020, resumes the upward
trend that began in 2021, reaching 8,927 million metric tons
in 2030, up from 8,033 million metric tons, though with a
decreasing growth rate. This situation indicates that demand
will continue its upward trend, albeit at a slowing rate.

Figure 3. Forecast of Dry Cargo
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The results of the ARIMA (1, 0, 3) model estimated for
Crude Oil cargo are presented in Table 4. The F-test
confirms that the model is significant overall, and the AR
and MA roots are inverted. The Ljung-Box test, applied with
7 lags, detects autocorrelation up to 2 lags at the 99%
significance level, after which autocorrelation disappears.
Additionally, the results of the autocorrelation test were
disregarded because the residuals of the model passed the
normality test, indicating a normal distribution.
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Table 5. Estimation of the Oil Cargo Model

Variable Coefficient Std. Error t-Statistic Prob.

C 7.314860 0.065116 112.3361 0.0000
AR(1) 0.714926 0.119299 5.992711 0.0000
MA(1) 0.615054 351.4773 0.001750 0.9986
MA(2) 0.512758 236.6852 0.002166 0.9983
MA(3) 0.897694 946.4744 0.000948 0.9992

SIGMASQ 0.002285 0.388944 0.005876 0.9953
R-squared 0.920214 Mean dependent var 7.325172
Adjusted R-squared 0.911541 S.D. dependent var 0.170891
S.E. of regression 0.050826 Akaike info criterion -2.862907
Sum squared resid 0.118833 Schwarz criterion -2.637763
Log likelihood 80.43557 Hannan-Quinn criter. -2.776592
F-statistic 106.1080 Durbin-Watson stat 1.916854
Prob(F-statistic) 0.000000
Inverted AR Roots 71
Inverted MA Roots .19-.93i .19+.93i -1.00

The forecast results for Crude Oil Cargo for the period from
2022 to 2030 are presented in Figure 4. Transportation,
which has not experienced an upward trend like other
cargoes and has remained relatively stable in incoming
cargo, is projected to continue the downward trend that
began after 2018, reaching 1,518 million metric tons by
2030. The rate of decline, which initially started sharply, is
expected to follow a slightly more gradual course, as
significantly reducing the demand for oil is a process that
can take decades and cannot be accomplished in a short
period.

The results of the ARIMA (2, 0, 1) model estimated for
Other Tanker Cargo are provided in Table 4. The F-test

Figure 4. Forecast of Crude Oil Cargo
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verifies that the model is statistically significant overall, the
AR and MA roots are properly inverted, and the Ljung-Box —— CRUDE_OILF Crude Ol
test with 7 lags confirms that there is no evidence of
autocorrelation.
Table 6. Estimation of the Other Tanker Model
Variable Coefficient Std. Error t-Statistic Prob.
C 6.263814 0.543424 11.52658 0.0000
AR(1) 1.988725 0.066608 29.85720 0.0000
AR(2) -0.990503 0.065095 -15.21622 0.0000
MA(1) -0.999834 40.58679 -0.024634 0.9805
SIGMASQ 0.008117 0.369018 0.021996 0.9825
R-squared 0.967405 Mean dependent var 6.327725
Adjusted R-squared 0.964631 S.D. dependent var 0.503893
S.E. of regression 0.094765 Akaike info criterion -1.673740
Sum squared resid 0.422082 Schwarz criterion -1.486120
Log likelihood 48.51724 Hannan-Quinn criter. -1.601811
F-statistic 348.7352 Durbin-Watson stat 2.054256
Prob(F-statistic) 0.000000
Inverted AR Roots .99+.04i .99-.04i
Inverted MA Roots 1.00

The forecast result for Other Tanker Cargo from 2022 to
2030 is presented in Figure 5. It is estimated that this cargo

will also begin a downward trend following a period of
smooth growth. The transportation volume, which was
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1,251 million metric tons in 2021, is projected to decrease to
1,237 million metric tons by the 2030s.

Figure 5. Forecast of Other Tanker Cargo
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To provide a comprehensive view of the maritime market,
the forecast graphs for all three cargo types have been
combined and are presented in Figure 6. As shown, while
Crude Oil and Other Tanker cargo types remain close to
each other, the Dry Cargo type diverges, with the gap
between them widening over time.

Figure 6. Forecast of All Three Cargo Types
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After developing the models and generating the forecasts,
the estimates for 2030 and their percentage changes
compared to 2021 are presented in Table 4. The results
indicate that Dry Cargo is projected to grow by 11.1%,
reaching 8.9 billion metric tons. In contrast, Crude Qil Cargo
is expected to decline by 10.7%, reaching 1.5 billion metric
tons, while Other Tanker Cargo is forecasted to decrease by
1.2%, reaching 1.2 billion metric tons. This indicates that for
Dry Cargo, the demand will rise to the point where a 1
additional ship will be required for every existing 10 ships
in operation. In contrast, for Crude Oil, there will be no need

for 1 out of every 10 current ships, reflecting a significant
decline in demand. Meanwhile, the demand for Other
Tankers is expected to remain relatively stable, showing
only a slight decrease. This is because Other Tanker Cargoes
consist largely of processed petroleum products, meaning
that a decrease in demand for crude oil will naturally lead to
a decline in such cargoes. However, the increasing demand
for LNG, biofuels, and other types of tanker fuels helps
offset the severity of the negative impact from the reduction
in oil demand. Thus, Other Tanker Cargoes follow a
relatively more stable course.

Table 4. Estimated Changes of Demands in 2030

2021 2030 %
(Current)  (Estimation) (Change)
Dry Cargo 8.033 8.927 11.1%
Crude Cargo 1.700 1.518 -10.7%
Other Tanker Cargo 1.252 1.238 -1.2%

5. Conclusion

Our findings include important policy recommendations for
various industry stakeholders. For shipowners, since the
demand for Dry Cargo is expected to increase by
approximately 11.1% by 2030, shipowners in this sector
should invest in expanding their fleets and upgrading their
existing vessels. A competitive advantage can be achieved
through economies of scale by opting for larger ships. On
the other hand, with the anticipated 10.7% decrease in Crude
Oil Cargo demand, shipowners in this sector should
diversify their fleets to carry other types of cargo. For
instance, given the expected growth in Dry Cargo demand,
they could transition into that sector or invest in more
flexible ship types to accommodate a wider range of
cargoes. In addition, since the decline in demand for oil is
largely driven by environmental regulations aimed at
reducing environmental damage, shipowners across all
cargo groups should transition to environmentally friendly,
clean energy fuel types. In 2021, the European Commission
(EC) launched its 'Fit for 55' legislation package, aiming to
decrease the European Union's (EU) greenhouse gas (GHG)
emissions by 55% by 2030. The European Commission
recommends the inclusion of shipping in the European
Emission Trading System (EU ETS). Notwithstanding
advancements in recent years, the marine industry remains
mostly dependent on fossil fuels, representing a substantial
source of greenhouse gas emissions and other detrimental
pollutants. The objective of the FuelEU maritime effort is to
diminish the greenhouse gas intensity of energy used on
ships by up to 80% by 2050. The revised regulations
encourage the use of renewable and low-carbon fuels in
maritime transport (European Council, 2024). Since January
2024, EU ETS has been expanded to include CO2 emissions
from any big ships (with a gross tonnage of 5,000 or more)
that visit EU ports, irrespective of the flag which they fly
(European Commission, 2024). As regulations tighten, the
pressure on shipowners still using fossil fuels will increase,
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making it essential to adopt cleaner alternatives to remain
compliant and competitive.

In addition to all these results, another important element
that should not be ignored is that when the results obtained
in the study and presented in Fig. 3, 4 and 5 are examined,
there have been periodic fluctuations in demand amounts for
all cargo types throughout history. When the reasons for
these fluctuations are examined retrospectively, various
reasons such as natural disasters (hurricanes), global
financial crises, policy changes of the world's major powers,
the discovery of alternative energy sources and wars
emerge. It will always be possible for such difficult-to-
predict risks, also called geopolitical risks in literature, to
affect the estimated cargo demands on a local or global scale
in the future as they did in the past. When monitoring the
crude oil transportation process, the effect of the Iranian
Revolution in 1979 is clearly evident. During this period, oil
prices surged from $11 to $40, leading to a significant
decrease in demand for oil. As a result, maritime crude oil
transportation declined, and many tanker ships were laid up
(Stopford, 2009:129).

For cargo owners, changes in demand affect future available
capacity, making it essential to develop proactive policies.
Dry Cargo owners can secure transportation capacity by
entering into long-term contracts to avoid potential capacity
shortages due to the anticipated increase in demand. Crude
Oil cargo owners, on the other hand, should optimize their
logistics and storage facilities to minimize costs during
potential future downturns, thus avoiding the financial risks
associated with excess or underutilized infrastructure.

For shipyards, the differentiation of demand for ship types
is crucial in the policy development stages. As
environmental regulations become increasingly stricter,
shipyards should prioritize green shipbuilding and specialize
in the production of alternative fuel-powered and energy-
efficient ships. Additionally, with both expansion and
replacement demand expected to be high due to the growing
demand for Dry Cargo, shipyards should adjust their
capacities to accommodate this type of vessel. Furthermore,
they can explore expanding ship conversion options,
enabling excess tankers to be repurposed for use in different
sectors.

In addition, changes in demand have significant implications
for economies that are heavily reliant on a particular type of
cargo. Countries whose economies depend heavily on oil
exports should invest in diversifying their export portfolios,
as they are likely to be negatively impacted by declining oil
demand and prices. To ensure a smooth economic transition,
these countries should focus on increasing the share of other
goods and services in their economies. Additionally, they
could prioritize exporting higher value-added petroleum
products by investing in refining capacity, rather than
relying solely on crude oil exports. Similarly, countries
whose economies rely on Dry Bulk products can mitigate
the risk of being unable to meet future demand by increasing
investments in infrastructure and equipment. These

investments will enable them to handle the expected rise in
demand more efficiently and ensure that they can capitalize
on the growing market opportunities.

In our study, we utilized univariate ARIMA models to
estimate the transportation rates of three different cargo
types until 2030, based on the classification provided by
UNCTAD. Our primary limitation lies in the fact that the
heterogeneous diversity of cargo types is grouped into only
three main classifications. This simplification stems from
challenges related to limited data access, which restricted
our ability to incorporate a more granular categorization of
the various cargoes. As a result, some nuances in load
diversity may not be fully captured in our analysis. For
future research, estimates for sub-groups of cargo, such as
dry bulk, container, LPG, and LNG, could provide more
sector-specific insights. The ARIMA method we employed
estimates future values by relying solely on past data from a
single variable, which inherently disregards the potential
influences of other factors that may affect the variable under
estimation. This limitation highlights the importance of
exploring alternative methods that account for the effects of
multiple variables, providing a more comprehensive
understanding of the relationships under investigation.
Future studies would benefit from incorporating such
multivariate approaches to offer deeper insights.
Additionally, incorporating different methods that account
for the effects of other variables, such as ship supply, oil
prices, inflation, exchange rates, interest rates, commodity
prices, and freight rates, could lead to more accurate and
comprehensive forecasts.
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ANAHTARKELIMELER 0z
Yapay zeka diizenlemeleri, Cin, enerji mevzuatinda yeni bir reforma gitmektedir. Onerilen yasa, mevcut kaynaklarin temiz, verimli, yogun
o . kullanimini tegvik ederek Cin'de enerji kullanimint optimize etmeyi amagliyor. Teklif, enerji tedarikgilerinin
Enerji diizenlemeleri giivenilir ve istikrarli hizmetler sunmalari, enerji nakil hatlarinda operasyonel giivenlik dnlemleri almalari,
Cin enerjiye erisimde esitlik saglamalari, enerji acil miidahale sistemi kurmalari i¢in tegvikleri icermektedir. Cin'in

yapay zeka standartlari da ayni siirecten gegmekte, diizenlemeler benzerlik gostermektedir. Gegtigimiz
Yenilenebilir enerji hedefleri ylllardzi, Algoritma Tavsiye Hiikiimleri, Etik Inceleme Onlemleri, Derin Sentez Hiikiimleri, Uretken Yapay
Zeka Onlemleri gibi 6nemli yasal degisiklikler bir¢ok kural ve diizenlemeyi etkilemistir. Bu ¢alisma
kapsaminda enerji ve yapay zeka kurallarinin benzer yanlari, uygulamada giivenlik ve istikrari korumanin
onemi ele alinmustir. Ek olarak yapay zekdnin enerji dagitimini nasil iyilestirebilecegi ve yesil enerji
girisimlerini nasil destekleyebilecegi tartigiimistir.

KEYWORDS ABSTRACT

Al regulations China is undergoing new reform of its energy regulations. The proposed law aims to optimize energy use in
i China, encouraging clean, efficient, intensive use of existing resources. The proposal includes incentives for

Energy regulations reliability and stability in energy supply, operational safety in transmission lines, equity in access to energy,

and emergency response system. China's energy and Al regulations are similar. In the past, significant
legislative changes such Algorithm Recommendation Provisions, Ethical Review Measures, Deep Synthesis
Renewable energy targets Provisions, Generative Al Measures etc. have affected many rules and regulations. The article discussed how
energy and artificial intelligence rules are becoming more intertwined, how important it is to maintain security
and stability, how Al can improve energy distribution and support green energy initiatives.

China

1. Introduction Republic of China (Draft)" and solicited opinions from the

. . . . . public from April 26 to May 25. During the meeting, the new
The first primary and leading draft law in China's energy law was reviewed by the Standing Committee of the

sec:]or was un\I/eiIed. ?n April 26, the nin;h_ meeting Of_ the  National People's Congress for the first time. In January
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The National People's Congress and its Standing Committee
exercise the state's legislative power. The "Legislation Law"
stipulates that the bills included in the agenda of the
Standing Committee meeting shall generally be submitted
for voting after being reviewed at three Standing Committee
meetings. The first review of the bill will listen to the
proposer's explanation at the plenary meeting, and the group
meeting will conduct the preliminary review (Harkavy,
2024).

On April 23, commissioned by the State Council, Li
Chunlin, deputy director of the National Development and
Reform Commission, explained the draft Energy Law. He
pointed out that China has formulated several separate
energy laws and regulations, including the Electricity Law,
the Coal Law, the Energy Conservation Law, the Renewable
Energy Law, and the Urban Gas Management Regulations.
However, the energy field still lacks a basic and leading law.
It is crucial to ensure national energy security and a
significant step toward strengthening legislation in essential
areas to base the Energy Law on distinct energy laws and
regulations.

The Standing Committee of the National People's Congress
usually meets every two months, meaning the Energy Law
is expected to be officially issued within the year. The
second review of the bill by the Standing Committee of the
National People's Congress will hear a report on the revision
of the draft law and significant issues by the Constitution
and Law Committee at the plenary meeting and further
review by the group meeting.

According to the "Explanation on the Energy Law of the
People's Republic of China (Draft)," China's current energy
development is still facing many problems and challenges,
such as rapid increase in consumption, continuous increase
in supply guarantee pressure, incomplete adjustment of
energy structure, need to improve the level of clean and
efficient utilization, inadequate energy market system, weak
reserve system construction, and shortcomings in scientific
and technological innovation. It is urgent to improve the
legal energy system further. The draft has nine chapters and
69 articles, which provide for enhancing the energy planning
system, improving the energy development and utilization
system, strengthening the construction of the energy market
system, improving the energy reserve system and
emergency system, strengthening energy science and
technology innovation, and strengthening supervision and
management (Zhang et al., 2024).

Article 20 of Chapter 3 clearly states that priority should be
given to the development of renewable energy, the rational
development and clean and efficient use of fossil energy,
and the orderly promotion of non-fossil energy to replace
fossil energy and low-carbon energy to replace high-carbon
energy. The energy department of the State Council will
work with relevant departments to formulate medium- and
long-term development goals for the development and
utilization of non-fossil energy (Mclnerney, 2022).

In addition, the draft stipulates the basic policy orientation
for the development and utilization of renewable energy,
hydropower, nuclear power, coal, oil, and natural gas. It
mentions that the energy department of the State Council
will work with relevant departments to formulate and
decompose the implementation of the minimum proportion
of renewable energy in energy consumption. In the field of
coal, the draft requires the state to optimize the layout of coal
development and industrial structure, encourage the
development of a circular economy in coal mining areas,
optimize the coal consumption structure, promote the clean
and efficient use of coal, and give play to the basic guarantee
and system regulation role of coal in the energy supply
system. In addition, it promotes the clean and efficient
development of coal-fired power generation, reasonably
lays coal-fired power generation construction according to
the needs of stable operation of the power system and power
supply guarantee, and improves the regulation capacity of
coal-fired power generation (van der Vlist et al., 2024). The
construction of the energy market system is also the focus of
the draft, which is listed separately as the content of Chapter
4. Article 32 of the draft clearly states that the state
encourages and guides various economic entities of
ownership to invest in energy development and utilization,
energy infrastructure construction, etc., in accordance with
the law to promote the development of the energy market.
The draft also stipulates that it will encourage the separation
of natural monopoly businesses and competitive businesses
in the energy sector, strengthen the supervision and
regulation of natural monopoly businesses in the energy
sector in accordance with the law, and support various
entities to participate in competitive businesses in the energy
sector somewhat following market rules. In addition, it will
coordinate and promote the construction of a unified
national coal, electricity, oil, natural gas, and other energy
trading markets; require energy transmission pipeline
facilities to be open to qualified entities in a fair and non-
discriminatory  manner;  encourage upstream  and
downstream enterprises in the energy sector to develop in a
coordinated manner and promote the coordinated
advancement of the entire industrial chain; promote the
establishment of an energy price formation mechanism
mainly determined by market factors, and improve the
energy price regulation system.

2. New Chinese Energy Regulations

After nearly 20 years, the draft Energy Law has stepped out
of the State Council for the first time this year and entered
the agenda of the Standing Committee of the National
People's Congress. As early as 2005, the former Office of
the National Energy Leading Group established the Energy
Law Drafting Group, composed of 15 ministries and
agencies, and began to draft the first draft of the Energy Law
and first publicly solicited opinions in December 2007.
Since then, the Energy Law has been in the process of
revision, submission for review, inclusion in the legislative
plan, and continued revision. In 2017, the National
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Development and Reform Commission and the Energy
Bureau organized an expert group and a working group to
revise further and improve the revised draft of the Energy
Law of the People's Republic of China (Draft for Review),
forming a new Energy Law of the People's Republic of
China (Draft for Comments), and again solicited public
opinions in April 2020. From 2021 to 2023, the State
Council has arranged in its annual work plan that the draft
Energy Law will be submitted to the Standing Committee of
the National People's Congress for deliberation. In January
this year, the State Council's executive meeting reviewed
and passed it and decided to submit it to the Standing
Committee of the National People's Congress for
deliberation. Li Jingyun of the Yinhu New Energy Strategic
Research Center of the China (Shenzhen) Comprehensive
Development Research Institute once wrote that energy
issues involve the entire process from development and
supply to utilization of many varieties, involving the
interests of the government, industry, enterprises, and the
public. At different stages of development, the volume, role,
and status of various types of energy are also significantly
different. Balancing the relationship between various energy
varieties and market entities in different periods is one of the
difficulties in formulating the energy law.

The Chinese legislature's National People's Congress (NPC)
Standing Committee started examining two new proposals
for legislation that would modernize the nation's energy
industry and strengthen its nuclear power capabilities. While
appreciating the nation's accomplishments in energy
development, Li Chunlin, deputy head of the National
Development and Reform Commission, also highlights
ongoing obstacles. The proposed energy law prioritizes the
promotion of non-fossil and low-carbon energy sources. A
new legal framework was deemed necessary due to several
factors, including low level, a weak reserve system,
insufficient technical innovation, and inadequate structural
adjustment. Creating the legislation is crucial to advancing
superior energy development and guaranteeing the security
of the country's energy supply.

The proposed law lays out a plan for streamlining China's
energy mix and promoting the clean, efficient, and intensive
use of the country's current energy resources while
prioritizing the development of renewable energy sources
like wind and solar power. Customers' need for solid energy
services is prioritized, and energy providers must provide
safe, consistent, and dependable services. Improved
operational safety requirements for energy transmission
pipeline systems are also recommended in the draft. In light
of the differences in access to energy, the law promotes the
construction of energy infrastructure in rural areas. It
emphasizes the necessity of developing and fortifying an
energy emergency response system to avert future
emergencies. The draft places significant emphasis on
technological innovation. Its suggestions promote research,
development, and the broad use of state-of-the-art
machinery and technology in essential energy areas. The
NPC Standing Committee began reviewing a separate draft

law, the first in China's history devoted to nuclear energy,
on the same day that marked a turning point for the nation's
nuclear power industry. The new law aims to streamline the
ten or more current but disjointed rules and regulations
governing nuclear concerns, according to Zhang Kejian,
head of the China Atomic Energy Authority, who clarified
the necessity of a comprehensive legal framework.

From a global standpoint, nuclear powers and nations
involved in the peaceful development of atomic energy
typically employ legal rules to control and encourage the
exploration, creation, and application of atomic energy
activities. The 53-article draft nuclear energy law seeks to
balance safeguarding public safety and environmental and
ecological preservation. It also calls for intense scientific
research and technological advancement in the nuclear
energy sector, promotes cutting-edge technologies, and
supports talent development. The draft allows for the
peaceful use of atomic energy for industrial and agricultural
purposes, but it also places tight restrictions on nuclear
reactors and related technology. According to state-run
Chinese media, safety is still the top priority, and the draft
forbids delaying, hiding, or misleadingly disclosing nuclear
incidents.

Even if it is challenging to get unbiased reports from China,
its officials seem committed to modernizing the energy
sector. This is significant for the entire world, not just China.
Data from Selectra, a climate consultancy, shows that in
2022, China, the world's biggest polluter, released 9.9 billion
tonnes of carbon dioxide into the atmosphere, more than
twice as much as the United States (4,4 billion tonnes).
China accounted for just under a third of the world's 32
billion tonnes of carbon dioxide emissions. Although the
raw data presents a problematic image, the per capita
emissions estimates are pretty encouraging.

3. Methodology

A comparative legal research technique is used to determine
the influence of Al legislation on energy regulations in
China. The difficulty with comparative legal research is that
there is often no agreement on the methodology type to use
or even on which approaches could be used. Despite these
problems, comparative legal research stems from
comparative research methods, which involve examining
more than two or more macro-level units to explain the
variations and similarities between the units of analysis. The
term 'comparative' indicates that a researcher wishes to
compare one subject to another (Van Hoecke, 2013).

Some authors suggest that some degree of similarity, known
as ‘comparability’ or ‘construct equivalence', should exist at
the heart of comparative research methodologies. Another
claim is that a critical challenge in finishing comparative
empirical research is ensuring equivalence, or the ability to
obtain reliable, comparable data across diverse settings
while avoiding biases in measurement, tools, and samples.
However, in real-world circumstances, ‘comparability’ may
not indicate similarities. Explaining equivalency is also
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hampered by the simple fact that the meaning of any notion
is contextual. There has been criticism that the concept of
comparability, which requires that the entities being
compared be comparable, is not realistic (Hill, 1989).

After one has understood what comparative legal research
is, you must justify why you chose it. There has been the
argument that the researcher in comparative law, as she
progresses through the various stages of the comparative
analysis, must establish her research parameters within the
theoretical framework provided in the comparative law
literature and justify the direction she chooses to take in
terms of methodology. In sum, the researcher must acquire
the art of justifying her decisions regarding why and how
she applies comparative law.

In order to address the question of why comparative law is
applied, it is essential to grasp the goals and theoretical basis
of comparative research methodologies that strive to draw
implications beyond individual cases. The primary objective
of comparative analysis is to look for similarities and
differences. Looking overseas at other legal systems has
been hoped to benefit the observer's national legal system by
making suggestions for future developments, warning of
potential difficulties, and providing an opportunity to step
back from one's national system and examine it more
critically but not by removing it from first place on the
agenda. The objective of the article is to compare the
developing energy regulations in China and the new draft
and the established Al regulatory framework in the country.
Given the growing interconnectedness between Al and
energy, it has been a cornerstone of development (Wilson,
2007).

4. Chinese Energy Regulations

China has embraced the civil law system, which emphasizes
systematic legislation. In addition to the core energy law,
Chinese scholars claim that the legislative system about
energy consists of six subsystems. Coal, oil and gas,
electricity, nuclear power, renewable energy, and energy
conservation are the main topics of these subsystems. Laws
about nuclear power, oil, natural gas, and basic energy still
need to be made in China. The following are the four main
legislative subsystems for energy at the moment. In
December 1995, the 1995 Electricity Law came into effect.
As China's first energy law, this one is a benchmark for the
nation's energy laws. However, many of its provisions need
to be updated and require immediate amendment because
they were passed during China's economic transition phase
when the government still directly governed the power
industry (Zhao et al., 2011).

August 1996 saw the initial release of the 1996 Coal Law,
which was later revised in April 2011. It controls the mining,
extraction, and use of coal and the management and
operations of the coal industry. As a result, it is crucial to the
advancement and security of the coal sector. Nevertheless,
there are still several serious issues with the 2011 Coal Law,
namely, about the disjointed regulatory framework and the

inconsistent enforcement authority of various agencies. For
instance, six government agencies issue nine permits and
one license necessary for coal mining operations. These are
the Ministry of Land and Resources, the Administration of
Work Safety, the Administration of Industry and
Commerce, the State-Owned Assets Supervision and
Administration Commission (SASAC), the Ministry of
Environmental Protection, and the National Development
and Reform Commission (NDRC). These organizations
occasionally have divergent needs and even competing
agendas. Therefore, conflicting authorities or the absence of
a single regulator with ultimate decision-making authority
compromises the efficacy of regulation. November 1997
saw the initial release of the 1997 Energy Conservation Law,
which was later revised in October 2007. This all-
encompassing energy rule aims to encourage energy
conservation throughout societal domains. It contributes
significantly to raising the economic advantages and
efficiency of energy use. The amendment makes clear the
relevant government power and attempts to improve the lack
of enforcement. According to Article 10, the local people's
government at or above the county level's energy
conservation administrative department oversees and
manages energy conservation initiatives within its
administrative boundaries (Yang et al., 2019).

Within the parameters of their respective duties, the
departments under the local people's government at or above
the county level shall oversee and administer energy
conservation. They shall also accept direction from the
energy conservation administrative department at the same
level. Additionally, the revised law has a strong emphasis on
market mechanisms. It includes a chapter on incentive
mechanisms that explains the nation's policies regarding
energy conservation through government procurement,
financing, taxation, pricing, and credit control. Lastly, the
2007 Energy Conservation Law is more enforceable because
it outlines the consequences of noncompliance.

First released in February 2005, the 2005 Renewable Energy
Promotion Law was revised in 2009. It is China's first
renewable energy law, concentrating on the growth and
application of renewable energy to enhance the nation's
energy structure, guarantee a steady supply of energy, and
avoid pollution and environmental harm resulting from the
sharp rise in the use of fossil fuels. Its five main management
procedures are total amount control, required grid
connection, classified electricity pricing, cost allocation, and
special funds. The government's development ambitions are
outlined in the total amount control provision, which gives
the market a clear signal and encourages the exploration and
use of renewable energy sources.

The mandatory grid connection rule requires all power grid
firms to purchase all the renewable energy accessible to
them. It removes obstacles to entry into the market and
lowers transaction costs for renewable energy. Different
forms of renewable energy can establish their rates based on
their average social costs according to the categorized
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electricity pricing system. In order to prevent energy
producers from bearing the entire cost of producing
renewable energy, cost allocation mandates that each area
distribute the increased cost of producing renewable energy
equitably (Clarke, 2019).

The special funds aim to solve the excess costs of producing
renewable energy. They offer financial support, in the form
of subsidies, to certain renewable energy projects whose
costs cannot be evenly distributed among market
participants. The announcement of the Coal, Electricity,
Energy Conservation, and Renewable Energy Promotion
Law shows how the law is becoming increasingly essential
in China's energy regulation. The establishment of energy
laws is a significant advancement considering the nation's
history of policy superseding legislation pertaining to
energy regulation. There are still four areas of the national
system that may use major improvement, though, compared
to the more established energy laws and regulations in
developed nations (Wang and Chang, 2014).

The way laws are designed is influenced by our knowledge
of them. Except the Renewable Energy Promotion Law,
most of China's energy legislation was passed during the
country's transition from a planned to a market economy at
the end of the 20th century. Since the energy supply was the
main hindrance to development during that time, finding a
solution to the energy shortfall brought on by rapid
economic development took precedence. It was once
believed that energy supply security and energy security
were equivalent. Because of this, lawmakers thought that
economic regulations about energy should only address
energy production in order to guarantee an adequate,
dependable, and continuous supply of energy. Stated
differently, the ultimate objective of energy policy was to
promote economic growth.

The notion that energy legislation should solely concentrate
on energy production originated from the false belief that
energy security equates to energy supply security.
Therefore, in China, it was rare to challenge the idea that
regulations pertaining to energy were also laws governing
the economy. However, America has faced significant
challenges regarding this understanding of energy security,
and it is now thought that energy law needs to evaluate
considerations other than economic rules. According to
Richard J. Pierce Jr. and Ernest Gellhorn, social and
economic regulations are becoming more intertwined.
Energy institutions have been attempting to incorporate
environmental costs into their legislation as environmental
concerns become more prevalent in society (Yang et al.,
2019).

According to Sidney A. Shapiro and Joseph P. Tomain,
traditional energy regulations prioritizing economic control
over environmental consideration will eventually end. To
sum up, legislation pertaining to energy extends beyond
economic regulating laws and encompasses environmental
preservation. Therefore, environmental factors should be
considered in energy regulatory legislation to meet the social

regulatory purposes of energy laws.

Despite the above four energy-specific regulations, China's
current regulatory framework must be revised and uniform.
People are, therefore, quite optimistic about the impending
Energy Law. On the regulatory framework for energy
regulation, the draft of the Energy Law that was made
available for feedback still needs to be clarified.
Furthermore, the Ministry of Energy and the Energy
Regulation Commission—which would have had unified
jurisdiction to regulate energy-related issues—were
established under the most recent administrative reform
implemented by the State Council in March 2008. The lack
of separation between political and regulatory authority, the
overlap in the regulatory authority for electricity regulation,
and the absence of regulatory authority for natural gas
regulation are among the critical problems facing the
nation's energy regulatory system (Xu, 2021).

These flaws should be fixed in upcoming energy regulatory
legislation as they have significantly hampered effective
regulation. The state still has some control over the energy
industry in China due to the country's planned economic
framework. The energy administrative management
department typically has three major functions to control the
nationalized energy industry. First and foremost, it is
responsible for generating revenue for the state as the
property's owner. Secondly, it is in charge of creating the
macro energy policy because it is a department of macro-
management. Thirdly, it oversees market regulation in its
capacity as a micromanagement department. In contrast,
governments in industrialized nations such as the United
States and England typically emphasize the division of
powers between macro-level policymaking and micro-level
market regulation (Xu, 2021).

Though Chinese and American institutions are referred to as
"regulatory commissions,” the Chinese institution lacks the
requisite independence in decision-making and execution
due to the lack of a clear division between political and
regulatory authority; numerous policymaking bodies are
also in charge of regulating the market. One illustration is
that the NDRC, China's primary policy-designing
organization, continues to have control over the authority to
set prices. The primary issue resulting from the political and
regulatory branches' need for separation is that market
regulation is frequently disrupted for political purposes,
weakening the goals of energy regulation and sometimes
even lowering market efficiency to achieve political
concessions. For example, the NDRC is in charge of China's
macroeconomic policies, but it also manages the energy
sector's price controls and market entry. It has the authority
to regulate energy prices, including price control and price
intervention. Energy prices are purposely distorted and
depressed to manage inflation, preserve internal social
stability, and increase the price competitiveness of Chinese
exporting goods. The inability to remedy the issues of waste
and overconsumption of energy results from energy prices
being below their worth. The lack of distinction between
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political and regulatory authority also brought about the
issue of regulatory authorities in one sector overlapping.
Separating the two authorities aims to minimize authority
overlap and specialize the responsibilities of formulating
policy and carrying it out. The NDRC, the Ministry of
Finance (MOF), certain provincial Economic and Trade
Commissions, the SASAC, and other macro policymaking
departments still retain control over many industrial
regulatory authorities, meaning that the SERC lacks full
regulatory authority in the field of electricity regulation
because of the incomplete separation of these two
authorities. As the creator of macroeconomic policies, the
NDRC is responsible for designing energy policies, which
include demand estimation and long-term strategic planning
for the electrical sector. Meanwhile, it is responsible for a
wide range of micro-regulations, including price-setting and
market entrance, which are the two most significant markets.
Additionally, the MOF sets the financial requirements, cost
standards, and other matters pertaining to energy firms,
while the SASAC is responsible for managing changes to
top staff in state-owned electrical enterprises. Because of
this, the SERC's authority over market regulation is limited
to certain segments. In conclusion, the SERC, the body in
charge of regulating electricity in China, lacks the essential
authority to do so. This presents a significant issue
(Schuman and Lin, 2012).

To put it another way, China's existing system of separating
political and regulatory authority is insufficient since
numerous agencies involved in policymaking continue to
have the authority to carry out a number of market
regulatory actions, which is far from "independent
regulation.” As the organization in charge of regulating the
electrical sector, the SERC merely has symbolic authority
because it cannot control market entry and pricing. As a
result, the SERC is frequently perceived as an incompetent
judge. Because of the tight linkages between the energy, oil,
and natural gas industries, the regulatory bodies of many
nations are also in charge of mixed regulation. For instance,
in the United States, FERC concurrently oversees oil
transfer through pipelines, the natural gas business, and the
electricity industry (Gordley, 1995).

This is because the various sectors that make up the energy
sector share characteristics. For example, the three
industries mentioned above are all involved in the
production and distribution of energy and have natural
monopolies on the market. These industries typically have
related regulatory processes and needs, such as pricing
control and market entry. The regulatory gap can be avoided,
redundant efforts can be avoided, regulatory expenses can
be decreased, and regulation efficiency can be improved by
having the same regulator for various businesses. China's
energy regulations, however, differ depending on the
industry. Due to the complicated industrial interests
involved, a regulator has yet to be established to oversee the
natural gas or oil industries. Instead, the electricity regulator
is solely responsible for the electricity industry.
Consequently, these businesses need to be sufficiently

regulated by the state.

Because energy products are essential to people's daily lives
and a cornerstone of national security, they are subject to
strict controls from the state. Nonetheless, while reforms in
other areas have advanced quickly, China's market reform
for the energy sector has lagged. The transformation of the
energy regulating laws from a planned economy to a market
economy is ongoing. Because of this, many regulations are
created with a planned economy in mind, which leads to
excessive regulation of the energy sector relative to free
market principles. Market entrance regulations mandate that
specific activities within a company's relevant market
practices be investigated beforehand to safeguard the public
interest and determine whether the enterprise can fulfill the
standards for energy services (Geng et al., 2016).

This is a crucial component of the system of economic
regulation. On the one hand, the market develops upon the
achievement of individual interests, private rights, and the
aspirations of economic beings while also demanding
independence and autonomy. Conversely, "market
entrance" refers to a state-performed measure of market
control and is predicated on the right of the public to
intervene in the market. Consequently, governmental
regulation of entry into the energy market infringes private
rights. More accurately, market entrance regulation limits
the freedom of private enterprise. This is typically achieved
by administrative licensing, carried out by the government
granting permits to energy businesses (Zhang et al., 2024).

Administrative licensing can be classified into two
categories under Chinese administrative law: ordinary
licensing and special licensing. Regular licensing seeks to
mitigate risks; often, there is no cap on the number of
licenses that may be issued, provided that the prerequisites
are satisfied. In order to prevent resource waste and
duplicate construction, special licensing regulates the costs
and quality of monopolized goods and services. Typically, a
maximum number of licenses can be granted. Distinguishing
between regular and special licensing is crucial for
managing the strictness of market entry for various market
procedures within the energy sector.

In the energy sector, it is common practice to apply special
licensing in areas where there is a natural monopoly and the
regular licensing method in areas without such a monopoly.
It is customary to deregulate and introduce competition into
industries like energy generation and sales that do not
already have a natural monopoly. As long as they can meet
the technical safety standards and environmental protection
regulations, the market players should be able to obtain a
license. Regular licensing should be implemented, and the
market entrance regulation should focus on technology,
safety, and environmental criteria rather than the economic
soundness of the investment (Zhang et al., 2024).

On the other hand, it is customary to limit competition for
financial gain in industries where there is a natural
monopoly, such as the transportation of natural gas through
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pipelines and the transmission of electricity. Since it can be
seen as the government's right to distribute limited resources
by giving license holders special permission, the
government should implement special licensing, and a
quantity limit. Owing to this limitation, these special permits
are typically only issued to current market participants and
come with stricter requirements regarding quality and
pricing. Nonetheless, entry into the energy market in China
is subject to stringent administrative constraints, irrespective
of the sector's inherent monopoly status. Consider the
market for electricity generation.

Since electricity production lacks a natural monopoly,
competition ought to be permitted. In theory, investors
should be permitted to enter the market as long as the
construction and operation of a power plant can satisfy the
technical and environmental requirements. The government
does, however, put several limitations on investors in the
production of energy, including limitations on generation
capacity, construction location and timing, investment size,
operating hours, wholesale pricing, and more. Because of
this, market entry barriers are extremely high, particularly
for initiatives using private funds (Roberts et al., 2021).

According to China's 1996 Electricity Law, all aspects of
building, producing, supplying, and using electricity must
respect environmental regulations, implement new
technologies, reduce the amount of toxic waste released into
the environment, and avoid pollution and other risks to the
public. The state promotes and supports the use of clean,
renewable energy sources to generate electricity. However,
the renewable energy sector had not advanced significantly
since no specific implementation standards existed. The first
special law on fostering the growth of renewable energy was
passed by China in 2006. It is known as the Renewable
Energy Law. The SERC released the Regulatory Rules on
Grid Enterprises Purchasing All Electricity Generated by
Renewable Energy by the provisions of the 2006 Renewable
Energy Law (Song et al., 2022).

In order to guarantee that renewable energy may connect to
the grid in a timely and safe way, these Rules first mandate
that the SERC keep an eye on the power generation,
operation, grid connection, and network of the renewable
energy projects. The requirement to purchase all electricity
produced by renewable energy sources is contingent upon
this. According to the NDRC 2007 Mid- and Long-Term
Plans for Renewable Energy, 10% of the nation's energy
should come from renewable sources (Ming et al., 2013).

The capacity of renewable energy plants increased by 3.6
million kW, or 30.6%, nationally between the end of 2005
and the end of 2007. Hydroelectricity, wind, and bioelectric
power all had increases in capacity of 26.3%, 444%, and
429%, in that order (Qiu and Li, 2012).

China surpassed all other countries in 2009 as the global
leader in renewable energy investment. The nation's
renewable energy objective is unclear, though, as the
mandatory purchase model does not specify how much

renewable energy each energy provider must create or buy.
In order to address this, Article 14 of the 2009 Renewable
Energy Law mandates purchases and lays the groundwork
for future quantity restrictions. According to Article 14, the
state implements a mechanism that guarantees the purchase
of electricity from renewable energy resources. Alongside
the State Electricity Regulatory Commission and the State
Council's public finance department, the energy department
will work out the specific measures that power grid
enterprises need to take in order to first schedule the
generation of electricity using renewable energy resources
and then purchase the full amount of electricity generated by
using renewable energy resources. These measures will be
determined per the national plan for developing and utilizing
renewable energy resources. The target proportion between
the electricity generated by using renewable energy
resources and the total electricity generated will be realized
during the planning period. Such actions should be
promoted for implementation in the planning years by the
State Council's energy department and the State Electricity
Regulatory Commission. Grid connection agreements must
be reached between power grid enterprises and businesses
that use renewable energy resources to generate electricity.
These businesses must also have completed the
administrative licensing or archive-filing procedures in
accordance with the plan for the development and utilization
of renewable energy resources. Power grid enterprises must
also purchase all the on-grid electricity from grid-connected
power generation projects that comply with grid-connection
technical standards within their respective coverage areas.
Businesses that generate electricity have an obligation to
work with businesses that manage the power system to
safeguard grid security. Power grid firms are required to
enhance the development of the power grid, broaden the
areas in which electricity produced through renewable
energy resources is supplied, and develop and implement
energy storage and intelligent power grid technology (Zeng
etal., 2013).

In addition, they enhance power grid administration and
operation, boost the capacity to absorb electricity produced
from renewable energy sources, and offer services for
integrating renewable energy-generated electricity into the
grid. China's mandatory purchase scheme for renewable
energy is outlined in Article 14. Because renewable energy
is less competitive than traditional energy in the present
markets, mandatory purchase benefits the renewable energy
industry in the areas of market access, pricing, and grid
connection. The mandatory purchase model advances the
renewable energy sector's growth and the nation's objectives
for reducing emissions and energy use. Reforming the
energy regulatory system is one of China's current
legislative objectives regarding government regulation.
Energy management requires energy control, which is also
a basic fix for energy-related issues. Governments don't
have to manage output on their own; if they can set up a
sensible framework, productivity will rise quickly. China
should pass the Energy Law or a separate Energy
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Administrative Organic Law to address issues with energy
regulation, such as the absence of regulatory authority,
overlapping regulatory authority, and the lack of separation
between political and regulatory authorities. Future energy
laws in China ought to be based on the idea of "the super
ministry," which calls for creating an all-encompassing
Energy Regulatory Commission, a unified Ministry of
Energy, and the division of political and regulatory
authority. The term "Super Ministry" describes an
administrative management structure consolidating multiple
departments with comparable duties into a single
department, coordinating coordinated efforts. China is far
from having a "super ministry,” though, given its existing
state of overlapping regulations and a lack of separation of
political and regulatory authorities (Zhao et al., 2011).

5.Chinese Al Regulations

China's Al market, valued at $23.196 billion in 2021, is
projected to triple to $61.855 billion by 2025, with the
Chinese government projecting that Al will generate
$154,638 million in income annually by 2030. However,
China is not just interested in Al spreading and its creative
applications. It has also been quietly setting the standard and
leaving its stamp on the regulatory landscape for Al. China
enacted and implemented three separate regulatory
measures at the municipal, regional, and national levels in
2022. This trend continued into 2023 when China enacted
national-level laws to crack down on deepfake and
generative technology in just January (Roberts et al., 2021).

China's Deep Synthesis Provisions became operative on
January 10, 2023, as a component of the government's
endeavor to fortify its oversight of deep synthesis
technology and services. The provisions cover "deep
synthesis service users" (organizations and individuals that
use profound synthesis to create, duplicate, publish, or
transfer information) as well as "deep synthesis service
providers" (companies that offer deep synthesis services and
those that provide them with technical support).
"Technologies utilizing generative and/or synthetic
algorithms, such as deep learning and virtual reality, to
produce text, graphics, audio, video, or virtual scenes" is
how the regulations define profound synthesis (Smuha,
2021).

Because of these laws' extensive reach, the production of Al-
generated material for 1.4 billion people will drastically
alter. China's rule goes further than the UK's, which also
plans to outlaw the production and distribution of deepfake
videos without permission. The policy establishes
guidelines for each step of the deepfake use process,
including development, labeling, and distribution.
Furthermore, the law allows for the possible suppression of
naturally captured content. Being one of the first nations to
impose a deepfake regulation, there are concerns about
whether China will use this law to further police freedom of
expression too extensively. Nevertheless, discussions about
what can be done to address the harms advocated by this

technology are reviving. Whatever your position on the
matter, the legislation does establish a precedent that may be
partially repeated in other legal systems. We will learn more
specifics about implementing these laws this year (Tallberg
etal., 2024).

On March 1, 2022, the Internet Information Service
Algorithmic Recommendation Management Provisions
came into force. This law is comparable to the DMA and
DSA laws passed by the EU. The guidelines, which China's
Cyberspace Administration drafted, mandate that companies
offering Al-based tailored suggestions in mobile
applications respect user rights, such as shielding children
from damage and enabling users to add or remove tags
related to their traits (Erdélyi and Goldsmith, 2018).

The three primary categories of the regulation's
requirements are information service norms, user rights
protection, and general provisions. Because they are already
expected to comply, the regulations impact US and foreign
businesses that utilize algorithms and/or machine learning in
their websites or applications that operate in China. Several
important clauses have to be taken into account (Sheehan,
2023).

Online service providers who also engage in online news
must apply for special licensing under Article 13, which
forbids the algorithmic creation of false information.
Because it mandates that online service providers attend to
the interests of senior consumers, particularly about fraud
prevention, Article 19 provides additional protection for the
elderly. Among many other things, the rule forbids phony
profiles, faking traffic figures, and promoting material that
is addicting. Other less apparent clauses, which represent
China's stance on Al ethics, require businesses to maintain
conventional wisdom, spread good vibes with vigor, and
prevent or lessen disagreements or conflicts.

Like the DSA, China's recommender law requires more
audits and openness for recommendation algorithms. As part
of this regulation, China has established an algorithm
registry to help learn about algorithms and ensure they
operate within reasonable bounds. The security evaluation
of registered algorithms is part of the registry; nevertheless,
it is unclear how much useful information on bl ck box
technologies this registry will be able to offer. In the interim,
such documentation and comprehension efforts are akin to
those of the DSA and other EU laws, such as the EU Al Act.
More recently, China approved temporary generative Al
regulations on May 23, 2023, effective on August 15, 2023.
The regulations are founded on five main tenets that aim to
balance innovation and legal governance. China's essential
socialist ideals must be upheld by generative Al, which
cannot jeopardize national security or interests, encourage
discrimination and other forms of violence, or spread false
information (Hine and Floridi, 2024).

It is vital to take action to stop discrimination originating
from generative Al based on race, religion, country, area,
gender, age, employment, and health. Generative artificial
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intelligence must uphold intellectual property rights and
corporate ethics to prevent unethical competition and the
disclosure of trade secrets. It is also necessary to take action
to increase dependability, accuracy, and transparency. In
order to facilitate this, the regulations mandate that
generative Al providers perform data processing operations
in a manner that maximizes the authenticity, accuracy,
objectivity, and diversity of training data while adhering to
legal data sources, protecting intellectual property rights,
and obtaining consent for the use of personal information.

China's Personal Information Protection Law (PIPL), a
government data privacy law aimed at protecting personal
information and addressing issues with personal data
leakage, has ramifications for automated decision-making
technology in addition to these laws that directly target Al.
Adopted on August 20, 2021, and coming into effect on
November 1, 2021, the PIPL imposes requirements on
international firms operating in China and Chinese
organizations to safeguard Chinese residents' privacy and
personal information (Calzada, 2022).

According to the law, any type of information, whether
electronically or otherwise recorded, pertaining to a known
or identifiable natural person within the People's Republic
of China is considered "personal information™ (PI). Similar
to the EU's GDPR, PI does not include anonymized data that
is non-reversible once anonymized and cannot be used to
identify a specific natural person. The following are some of
the primary contributions made by the PIPL, together with
guidelines about impact assessments and automated
decision-making.

More rights are granted to data subjects on how their data is
used. They can ask to have their data edited or removed,
have its usage restricted, or have their prior consent revoked.
Stricter guidelines for data transmission and sharing, which
your company and any joint data controllers from outside
parties may need to meet to pass data evaluations. Required
security measures must be used when processing and storing
the PI, and authorized staff members handling the Pl must
get training; when the amount of PI is above the threshold
established by the Cybersecurity Administration of China
(CAC), mandatory data localization is required (Feng,
2019).

The following regulations apply to companies and people
who process personal data in China or outside the country,
provided the following requirements are met. It provides
goods or services to natural persons in China, or personal
information is processed. Furthermore, the analysis and
evaluation of the behavior of natural persons in China or
other situations specified by laws and administrative rules is
granted. The processing of personal information by natural
persons for domestic or personal purposes is exempt from
the law. This covers situations requiring immediate action to
safeguard people's lives, health, or property. Aside from
these exceptions, personal information handlers who violate
the PIPL may be fined up to 50 million RMB, have their
money confiscated (up to 5% of their yearly revenue), or

shut down their firm (Cui and Qi, 2021).

The PIPL is important in regulating Al since it controls data,
which is essential to Al. The PIPL operates in China like
recent instances that demonstrate how the GDPR applies to
Al in the EU. This is seen in China's deepfake regulation,
which stipulates that organizations using deepfakes must
abide by the country's current PIPL rules.

China's Ministry of Science and Technology also released a
New Generation Aurtificial Intelligence Code of Ethics on
September 21, 2021, in addition to these rules. The National
New Generation Artificial Intelligence Governance
Professional Committee released the Ethics Code, which
was formed by the Chinese Ministry of Science and
Technology to investigate policy recommendations for Al
governance. It offers guidance for natural and legal persons
and other pertinent institutions and covers the entire life
cycle of Al. The following are the primary contributions
made by the Specification's general provisions. The first one
is the enhancement of human well-being. This implies that
Al systems ought to adhere to shared ideals, respect human
rights and the core interests of society, foster harmony,
enhance livelihoods, and adopt a sustainable strategy for the
growth of the economy, society, and environment (Calzada,
2022).

The second is the promotion of justice and fairness. In order
to advance equality of opportunity and justice, Al systems
should be inclusive, effectively safeguard the rights and
interests of those who engage with them, and distribute the
advantages of Al throughout society. Respecting vulnerable
populations and making accommodations where needed are
important.

The third is security and privacy protection. Al systems
should respect user privacy and make sure that consent is
sought before processing personal data. Data handling
should be done safely, and personal privacy should be
legally safeguarded. As seen above, the verticals of safety,
privacy, and fairness are at the center of the Specification's
general provisions. Management standards are urged to
concentrate on the proper governance and use of authority
in order to minimize Al hazards. The Specification also
includes supply specifications that emphasize observing
market regulations and making sure emergency plans are in
place, as well as R&D specifications on data storage and use
that center on security measures and equity.

Additionally, organizational management is encouraged to
expand upon the Ethics Code and create policies that align
with the requirements of the systems they employ by the
organization and implementation rules. The federal
government is not the only entity focusing on Al legislation;
provincial and local governments are also involved. In
contrast to national measures that are more restrictive,
regional rules in China have offered a better balance
between support for innovation and regulation. Regional
laws seem to endorse industry and government best
practices for advancing Al development. The province and
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local Al law in Shanghai and the Shenzhen Special
Economic Zone are examined in this section (Dixon, 2023).

The provincial-level Shanghai Regulations, passed in
September 2022 and enacted on October 1 of the same year,
are intended to foster the growth of the Al industry.
Regarding the creative advancement of Al, the rule is seen
as industry promotion law. But in light of Al's potential
future effects, the law also establishes a graded management
system. It implements sandbox supervision, which gives
businesses a dedicated area to test and investigate new
technologies.

The Shanghai Al Regulation is unique because it allows for
certain leeway in the case of minor violations. This
demonstrates a more significant commitment to promoting
innovation and aims to continue encouraging the
development of Al without burdening businesses or
developers with the dread of strict regulation. This is
accomplished by including a disclaimer language that states
that no administrative penalties will be applied for small
infractions and that relevant municipal offices will be in
charge of compiling a list of infraction behaviors. The rule
also creates an Ethics Council to raise ethical awareness in
this area and act as a check and balance to the innovation-
center strategy (Cheng and Zeng, 2023).

Like the Shanghai Regulations, the Shenzhen Al Regulation
was passed in September 2022 and became operative on
November 1, 2022, with the goal of advancing the Al sector.
By providing more funding for these initiatives, the rule
seeks to incentivize Chinese governmental organizations,
more especially those in the Shenzhen Special Economic
Zone, to be at the forefront of Al adoption and development.

The policy takes a risk-management approach to Al to
support this expansion. It does this by permitting Shenzhen-
based Al services and products deemed to be "low-risk™ to
continue their trials and testing in the absence of local
regulations as long as international criteria are met. The
regulation's Article 72 highlights the value of Al ethics and
promotes risk assessments to find unfavorable consequences
in systems and goods. The risk classification system will be
developed and administered by the Shenzhen government.
This is a significant development even though it's a local rule
because Shenzhen is home to a lot of Al and tech-related
companies, and between 2021 and 2025, $108 billion USD
is expected to be invested in this industry (Cheng and Zeng,
2023).

According to one perspective, China has observed how rules
are increasingly being used to establish international norms
and standards. In fact, China has been involved in some of
the world's earliest enforcement of Al regulation, wanting to
set that precedence for itself. However, there is
disagreement about whether China's approach to Al
regulation is a ploy for political advantage or a sincere
attempt to limit the negative effects of Al system research
and implementation. However, interpreting China's
intentions in the Al regulatory arena in such a binary manner

would be incorrect. China's efforts are undoubtedly driven
by a desire to establish international norms, but they also
incorporate a multifaceted strategy aimed at regulating the
negative effects of Al and comprehending "high-risk"
algorithms rather than merely cataloging them. For instance,
China is concentrating on the technical ramifications of
digital services, whereas other regions of the world have
prioritized bias and transparency, which is comparable to the
goals of the DSA. Making a head start in this regard by
trying to delve into the intricacy of black box technology and
recommender systems through its algorithmic registry. It is
becoming increasingly obvious that enterprises need to be
able to keep up with the changing regulatory landscape
surrounding them. Given that China seems to be ahead of
the curve, it will be intriguing to observe who sets the gold
standard for Al in the East, how others may be able to learn
from China's example, and how East-West relations on Al
continue to converge. Even if your business operates outside
of China, the country's worldwide influence suggests that
the laws they have proposed might be adopted in other
countries (Clarke, 2019).

6. Conclusion

China is experiencing a newer energy regulatory overhaul.
The proposed law lays out a plan for streamlining China's
energy mix and promoting the clean, efficient, and intensive
use of the country's current energy resources while giving
priority to the development of renewable energy sources like
wind and solar power. Customers' need for solid energy
services is prioritized, and energy providers are clearly
required to provide safe, consistent, and dependable
services. Improved operational safety requirements for
energy transmission pipeline systems are also recommended
in the draft. In light of the differences in access to energy,
the law promotes the construction of energy infrastructure in
rural areas and emphasizes the necessity of developing and
fortifying an energy emergency response system in order to
avert future emergencies.

When it comes to implementing Al rules, China is
advancing similarly, which creates a significant overlap
between these new energy and Al regulations. The Interim
Measures for Administration of Generative Al Services
(Generative Al Measures), the Administrative Provisions on
Deep Synthesis of Internet-based Information Services
(Deep Synthesis Provisions), the Trial Measures for Ethical
Review of Science and Technology Activities (Ethical
Review Measures), and the Administrative Provisions on
Algorithm Recommendation for Internet Information
Services (Algorithm Recommendation Provisions) are just a
few of the significant legal developments over the last few
years that have affected a variety of policies and regulations.

The article outlined the growing interlinkage between
energy and Al regulations, and the growing focus on
ensuring both security and stability as well as the role that
Al may play in optimizing delivery of electricity as well as
strengthen renewable energy efforts.
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basamaklarda bir¢ok canli tiiriiniin yagam alanini olusturmaktadir. Buradaki ekosistem paterninde meydana
B gelecek bozulma tiim ekolojik dengenin bozulmasina yol agabilir. Bu nedenle su alanlarinda yanls avlanma
Nordik Ulkeleri yontemleri, kagak avcilik, trol avciligi ve asirt avlanma gibi birincil sucul ¢evresel bozulma etkenlerinin yani
sira daha biiyiik ancak ikincil etkenler plastik kirliligi, asir1 tiiketim, kiiresel 1sinma, sanayilesme vb. olaylar
biyolojik ¢esitliligin yok olmasma deniz ekosisteminin bozulmasina neden olmaktadir. Siirdiiriilebilir
kalkinma amaglarmin (SDG) “sudaki yasam” olarak etiketlenen SDG14 amaci s6z konusu sucul ekosistemin
korunmasina yonelik biitiinciil bir perspektif sunmaktadir. Caligma deniz ekosisteminde 6nemli bir konuma
sahip olan Nordik iilkelerinin sucul alanlarinin gevresel gostergesi olarak kisi basina FGF’leri ele alinmis ve
bu verilerin stokastik davranislar incelenerek politika yapicilara i¢gorii sunulmast amaglanmistir. Calimanin
sonuglari ise Nordik iilkeleri gibi birbirine benzer gelismislik diizeyi ve cografi alanda olan iilkelerin ulusal
boyutta politika tercihlerinin ve bu politikanin etkilerinin farkli olabilecegini gostermesi agisindan literatiire
Ozgiin bir katki sunmaktadir.
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the aquatic areas of the Nordic countries, which have an important position in the marine ecosystem and aims
to provide insights to policymakers by examining the stochastic behavior of these data. The results of the
study make a unique contribution to the literature in terms of showing that countries with similar
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1. Introduction

The seas, which have the richest biodiversity in the world,
are the habitat of millions of species in trophic levels that
form complex food webs. Disruptions in trophic levels in
the marine ecosystem can decrease biodiversity and
damage the ecological balance (Myers et al. 2007; Estes et
al. 2011). One of the most important reasons for the
deterioration of trophic levels has been fishing activities,
which are considered important in terms of food security
and economic importance. Improper fishing methods used
in fisheries, poaching, trawling, and overfishing cause
degradation in marine ecosystems and destruction of
biodiversity (Aish et al.,, 2003; Dammannagoda, 2018;
Worm et al., 2009). In addition, the effects of drought,
plastic pollution, overconsumption, global warming,
industrialization, etc., on marine ecosystems have been
determined by many studies (Scavia, 2002; Gao et al.,
2016; Li et al., 2016a; Ivleva et al., 2017; Ullah et al.,
2023). For this reason, studies supporting the protection of
marine ecosystems directly contribute to the goal of "life in
water" (SDG14), which is among the Sustainable
Development Goals (SDGS).

Fisheries and aquaculture are seen as important sources of
income and jobs worldwide. For the first time in 2022,
aquaculture surpassed capture fisheries with a production
of 130.9 million tons. Of this production, 89% was for
human consumption, demonstrating the growth of
aquaculture to meet growing global demand. In addition,
the fisheries sector produced a total of 92.3 million tons in
2022, 11.3 million tons from inland catch, and 81 million
tons from marine catch. Despite growing aquaculture,
capture remains the main source of aquatic animal
production (FAO 2024). Unplanned management practices
in the fisheries catching sector and increased demands with
the growing population have serious environmental
impacts on marine and inland water ecosystems. In order to
identify and control these environmental impacts and to
maintain aquatic sustainability, the "ecological footprint"
model has come to the forefront of current studies.

Ecological footprint (EF) is an important tool that can
evaluate countries' or regions' economic growth and
development by determining the production and
consumption of resources in terrestrial and aquatic
ecosystems (Gao and Tian, 2016; Solarin et al., 2021). In
addition, EF is an important determinant of sustainable
development, as it shows the ecological losses in the
world's ecosystem (Kong et al., 2021). Researchers have
made progress in this field by developing model volution,
application scale, and subcomponents and conducting
many studies related to EF. They have utilized indicators
such as EF or carbon footprint to measure the sustainability
of ecosystems, using the consumption of natural resources
available for human services and waste data (Bastianoni et
al., 2012; Bi et al., 2020; Wang et al., 2021). In addition,
with EF, carbon and water footprint indicators, the
environmental impacts of countries' economic growth have

been evaluated and the relationship between environmental
changes and economic development has been tried to be
revealed in line with sustainable development goals (Salvo
et al, 2015; Sanyé et al., 2019; Galli et al., 2012). In
addition to issues such as EF trade and tourism, the
relationship between resource use and foreign trade
(Wiedmann, 2009; Gao and Tian, 2016) has been used to
evaluate the relationship between tourism and ecosystem
carrying capacity (Zhang and Yang, 2009; Yang and Li,
2007).

While these developments continue, new research on the
fishing ground footprint (FGF) is being conducted. The
fishing ground footprint, one of the components of EF,
reveals the current conditions of aquatic ecosystems and
defines the area of water used to consume marine fish
(Solarin et al., 2021). Factors affecting marine ecosystems
and biodiversity negatively affect FGF (Adali et al., 2023).
Studies on FGF in the literature have remained limited.
Jennik et al. (2012) found that only a small fraction of the
total trawl area and effort greatly impacts FGF
management. Ulucak and Lin (2017) examined the effects
of policy shocks on EF components in the United States
and found that FGF is non-stationary. Clark and Longo
(2019) argue that FGF strongly impacts economic
development in less rich countries, while rich countries are
unaffected. Yilanci et al. (2019), In 25 OECD countries,
EF and its six subcomponents were used as ecological
indicators, and it was stated that the effects of policy
shocks on FGF were persistent in the long run, which was
non-stationary only for FGF. Solarin et al. (2019) identified
ten convergence clubs for EF and two convergence clubs
for FGF using the club convergence approach for EF and
its six subcomponents, including FGF, in 92 countries.
Ulucak et al. (2020) examined the ecological footprint and
its subcomponents and the club integration approach for
Sub-Saharan Africa. Solarin et al. (2021) determined that
most of the series were non-stationary and did not revert to
the mean using fractional integration in the FGF analysis of
90 countries with upper-middle and high-income groups.
Kassouri (2021) investigated the FGF dynamics in the Gulf
of Guinea and Congo Basin region and recommended that
a common areal fisheries policy could be implemented as
the convergence structure is not uniform and the capture
effect is partial. Karimi et al. (2022) stated that monetary
freedom, business freedom, government integrity, and tax
burden indices among economic factors in Asia-Pacific
countries increase FGF, while investment freedom and
trade freedom indices have negative effects on FGF.
Yildinim et al. (2022) proved that human capital reduces
FGF and human capital reduces environmental pollution in
Mediterranean countries. Amin et al. (2022), By analyzing
data from 17 Asia-Pacific countries between 2000-2017,
found that cumulative effects in the form of aggregate
economic freedom index have a positive effect on FGF and
lead to increased extraction from fisheries resources. Adali
et al. (2023) analyzed the stochastic behavior of the FGF of
the top 10 fish-producing and catching countries using unit
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root tests (URT) and found that the FGF of Bangladesh,
China, India, and the Philippines deviated from any
changes due to fisheries and maritime policies.

Fisheries and aquaculture are important sectors in the
Nordic countries (Denmark, Faroe Islands, Finland, Iceland
and Sweden). These countries are ahead of other countries
in terms of their sustainable fisheries strategies and
management policies. Although Asian countries account
for most of the production in terms of aquaculture and
capture, Norway is particularly prominent with its Atlantic
salmon production. According to data from the FAO
(2022), Norway ranks 9th among other countries with 2.4
million tons of aquaculture and 7th with 1.5 tons of
aquaculture. Denmark, which stands out with its herring

and haddock fisheries in the Baltic Sea, plays an active role
in commercial fishing. Although Sweden and Finland have
small-scale fisheries, deep management policies are
implemented to protect biodiversity and natural resources.
In Nordic countries, it is important to monitor biological
capacity (BC), which shows ecological sustainability as
well as FGF per capita. Graph 1 shows the time path
graphs of FGF per capita and BC, deficit, and/or reserve
per capita of FGF per capita for the Nordic countries.
Denmark has a per capita biocapacity reserve of FGF,
while Norway had a biocapacity deficit of FGF in the
1960s and early 1970s. Finland and Sweden have
consistently maintained a biocapacity reserve per capita of
the FGF.

Graphic 1. Fishing grounds footprint per capita, biocapacity (gha) per capita, biocapacity deficit, and/or reserve per capita

for the Nordic countries
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In order to optimize ecosystem sustainability, well-
thought-out fisheries management policies need to be
developed. For this reason, it is important to evaluate the
ecological resources of the Nordic countries, which are
making rapid progress in aquaculture, and to determine
development strategies based on these evaluations in order
to maintain their sustainability. For these reasons, when the
literature was examined, several studies were found using
criteria such as ecological footprint and carbon footprint of
these countries (Ziegler et al., 2013; Li et al., 2016b;
Nielsen et al., 2017; Georgescu et al., 2024; Eriksson et al.,
2015). In this respect, this study will be the first study to
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reveal the FGF stochastic dynamics of marine resource
conservation and sustainable fisheries in the Nordic
countries.

The aim of the study is to examine the stochastic properties
of the ecological footprint of fishing grounds in Nordic
countries, which can play a key role in reducing ecological
problems and providing insights into the dynamics of
sustainable development. Thus, it will be sufficient for
policymakers to put forward micro-practices for
environmental regulations and restrictions, first from a
regional and then a global perspective. Following the
introduction, the second section provides a brief overview
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of the empirical findings in the literature. The third section
defines the scope of the study and introduces the dataset,
followed by a methodology section summarizing the
empirical process. The fourth section reports and discusses
the empirical findings. The last section presents the
conclusions and policy recommendations of the study.

2. Literature Review

Upon reviewing the relevant literature, it is evident that a
limited number of studies are available. Clark and Longo
(2019) investigated how economic growth, geography, and
historical periods impacted countries' fisheries footprints.
The study's data was examined from 1961 through 2010.
To better understand how the impact of economic
development differs depending on the degree of national
economic prosperity, the geography, and the time period,
they concentrate their investigation on the fisheries
footprint of less developed countries. According to the
study's findings, the fisheries footprint in less developed
countries is gradually driven more by economic growth.

The stochastic behavior of the fishing grounds footprint of
the top 10 fishing nations was evaluated by Adali et al.
(2023). The series on China, Indonesia, India, Peru, Japan,
the Philippines, Vietnam, and the United States spanned
1961-2018, while the series on Bangladesh and Russia
covered 1992-2018 and 1971-2018, respectively. Due to
data availability, the series' time periods vary. Most URTs
verify the presence of stationary patterns for Russia, while
the fishing grounds footprint of China, India, and the
Philippines was rigorously shown to exhibit non-
stationarity stochastic patterns when all URT findings were
considered.

Fractional integration was used by Solarin et al. (2021) to
examine the fishing ground footprint in 89 nations.
Although they discover that the majority of the series are
nonstationary and non-mean reverting, their findings vary
greatly throughout nations, with the majority falling into
the upper-middle and high-income ranges.

The dynamics of fishing footprints in the Congo Basin and
Gulf of Guinea area were investigated by Kassouri (2021).
Between 1990 and 2017, they track the changes in fishing
ground footprints in twelve nations in the Congo Basin and
the Gulf of Guinea. In fishing ground imprints, they
discover modest evidence of convergence, suggesting that
the catching-up effect is only partially present.

Kong et al. (2021) investigated the spatial-temporal
variation characteristics of marine fishery ecological
footprint and decoupling effects associated with the fishing
economy of 11 coastal provinces in China from 2010 to
2019 using the Tapio elastic decoupling model and the
modified ecological footprint model. The findings
demonstrated that the ecological footprint of marine
fisheries in 11 Chinese coastal provinces rose sporadically
between 2010 and 2019.

Karimi et al. (2022) looked at the economic aspects

affecting the fishing industry's ecological footprint using
17 collections of data from Asia-Pacific nations between
2000 and 2017. Although its squared form coefficient is
negative, the results support the EKC hypothesis in the
fishing grounds footprint, showing that GDP per capita
increase has a positive and substantial impact.

The convergence hypothesis of the ecological balance of
fisheries in 20 African nations between 1961 and 2018 was
studied by Adali et al. (2024). Different nations have
different results from the panel URTs on the stochastic
features of the fishing balance.

In their study, Solarin et al. (2019) looked at the
convergence of fishing ground footprints across 92 nations
between 1961 and 2014. The results show that two
convergence clubs for fishing ground footprint can be
observed.

Caglar et al. (2021) investigated the fishing ground
footprint's resilience to shocks (political, economic,
epidemics, etc.) in the EU-5 nations between 1961 and
2016. They used the newly developed SOR URT, which
takes into account both sharp and smooth breaks to provide
reliable findings, after first using the conventional and one-
break URTs to accomplish their goal. The econometric
results show the presence of unit roots in fishing ground
footprints.

Pata et al. (2024) assessed how Malaysian fishing grounds
are impacted by democracy, economic growth, and the use
of fisheries products. The research used data from 1961 to
2018 to do an ARDL analysis. As a result of the analysis, it
was determined that the EKC is not valid for the footprint
of Malaysian fisheries. Additionally, the fishing footprint is
increased by economic expansion and the consumption of
fisheries products. Democracy doesn't affect fishing
footprints.

Whether the impact of shocks on the fishing grounds
footprint in the Big Ten developing economies is
temporary or not was the goal of Yilanci et al. (2022). On
yearly data from 1961 to 2017, they used the newly
developed fractional URT with a Fourier function (FUR)
and the Fourier augmented Dickey-Fuller URT with a
fractional frequency (FADF). According to their research,
this is not the case for the Big Ten nations, and changes to
fishing ground footprint policies will only have short-term
impacts.

3. Data and Methodology
3.1. Data

This study aims to investigate the stochastic dynamics of
the ecological footprint of the fishing grounds of the
Nordic countries from a sustainability perspective. For this
purpose, the fishing grounds of the Nordic countries are
spread over a large geographical area, including the North
Sea, the Barents Sea, the Baltic Sea, and parts of the
Atlantic Ocean. The fishing grounds of these countries are
fertile and food-rich, with cold sea waters and freshwater



Yeter, F. & Olmez, A. / J. of Recycling Economy & Sustainability Policy 2024 3(2) 129-139

133

resources. In addition, thanks to national and regional
cooperation in this region, seasonal restrictions, quotas, and
Marine Protected Areas (MPAS) are aimed at sustainable
management with a focus on conserving fish stocks and
ecological balance. The Nordic countries included in the
study are Denmark, Finland, Iceland, Norway, and Sweden
(Iceland and the Faroe Islands were excluded from the
empirical analysis due to the lack of data on these
countries). Global hectares of FGF per capita (gha)
covering the data range 1961-2022 were used. The FGF
data of the countries are taken from the Global Footprint

Graphic 2. FGF (gha) series per capita for the Nordic countries

Network and several URTs are used to investigate the
stationarity of these series.

Graphic 2 presents historical per capita FGF data for four
countries. Norway's FGF per capita was higher by far for
most of the data period but has shown a significant
downward trend in recent years. Following Norway,
Denmark has a higher FGF per capita. On the other hand,
Finland and Sweden have similar levels of FGF per capita.
For more information on the series of countries, descriptive
statistics are given in Table 1.
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Table 1. Descriptive Statistic
Country Mean Median  Maximum Minimum Std. Dev. Skewness Kurtosis JB JB Prob Obs.
Denmark 1.077 1.036 1.890 0.570 0.312 0.531 2.917 2.931 0.231 62
Finland 0.287 0.246 0.488 0.149 0.110 0.684 1.909 7.912 0.019 62
Norway 2.649 2.785 5.185 0.675 1.319 -0.033 1.813 3.653 0.161 62
Sweden 0.201 0.205 0.344 0.094 0.074 0.165 1.731 4.439 0.109 62
capita serles, Th couniry with the highest average FGF per ¢ = Bo & s + Bayiy + By + Bubyecy +
capita is Norway, followed by Denmark. The countries  P5(8Ve-1) + Bs(Bye-1)* +
with the lowest average FGF per capita are Sweden and & )
Finland, respectively. Except for the Finnish series, the Hy:By=P3=0
serigs_ is normally distributed according to the JB test
statistic. Hy: B, # Bs # 0

3.2. Methodology

In this study, determining the stochastic structure and
linearity of the series is an important point in investigating
the stationarity of the series. This is because incorrect
identification of the stochastic structure of the series and
the use of tests that do not consider nonlinearity may lead
to erroneous results regarding the UR process. For this
reason, it would be appropriate to test linearity in the first
step of the empirical strategy. To test linearity, Harvey et
al. (2008) proposed a linearity test when stationarity is
unknown.

Equation 1 estimates the AR process and tests the joint
significance of the nonlinear terms B, and S5 with the null
hypothesis Hy representing linearity and the alternative
hypothesis representing nonlinearity.

In the stochastic structure of the series, three structures
emerge according to the presence or absence of intercept
and deterministic trend. There are three structures in the
series: (i) no intercept term and deterministic trend, (ii) no
deterministic trend in the presence of an intercept term, and
(iii) the presence of intercept and deterministic trend terms.
When the truncation and/or deterministic trend is modeled
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incorrectly in the data-generating process of the series
before applying the URT, a specification error is made in
the URT, and the power of the test is reduced. In this case,
the URT will tend to fail to reject the null hypothesis. Sims
et al. (1990) proposed a method that investigates the
stochastic structure of the series by testing the AR(1)
process, which includes the intercept and trend term in the
data-generating process of the series, using standard t-test
and F-test. Accordingly, by testing from the most general

model (with intercept and trend) to the most specific model
(without intercept and trend), which is defined as a
sequential process approach, a practical approach is
presented to determine whether the stochastic structure of
the series includes intercept and deterministic trend in the
data generating process. Therefore, in the second stage, the
stochastic structure of the series will be determined and
URT models appropriate to the stochastic structure will be
applied.

A stochastic structure with a
constant and deterministic
or non-deterministic trend

Unit root tests without
structural break or with
structural break

Linear Unit Root Tests

Stochastic structures without
constant and deterministic

Unit root test (ADF) that
does not take into account
the intercept and

trends L
deterministic trend

Linearity testing

Stochastic structures without |
— constant and deterministic

Raw data
trends ‘

Nonlinear Unit Root Tests

A stochastic structure with a
constant and non-

deterministic trend

Demeaned data ‘

A stochastic structure with a

constant and deterministic

Detrended data ‘

Figure 1. Empirical Process

As can be seen in Figure 1, which summarizes the
empirical process, linear or nonlinear URTs will be applied
to the series as a result of the linearity tests. In linear
URTs, if the stochastic structure of the series includes
intercept and trend, three different URTs are applied. The
first one is the LM test proposed by Schmidt & Phillips
(1992), which investigates the presence of a unit root in the
presence of deterministic trends.

U = pUp_q + & (2)
Hozp = 1
H]_: p < 1

The u, series in Equation 2 is the residuals obtained from
the y_t series with deterministic components. For the LM
test statistic obtained here, the null hypothesis is the unit
root, and the alternative hypothesis is stationarity.

The model estimated according to the LM principle of the
minimum LM URT under one structural break proposed by
Lee & Strazicich (2013) and the URT under two structural
break proposed by Lee & Strazicich (2003);

Ve=087Z+¢ 3)

Ay, =6'Z; + ¢§t—1 + & 4)

H0:¢=1
H:¢p<1

The Z; series here refers to breaks as a vector of
exogenous variables. These breaks are Z, = [1,t, D] for a
single break in the intercept and Z, = [1,t, D, DT;] for a
break in the trend as suggested by Lee & Strazicich (2013).
For the Lee & Strazicich (2003) test, Z is constructed as a
two break, where Z, = [1,¢t, Dy, DTy, | for two break in the
constant and trend, and Z, = [1, ¢, Dy, D5;, DTy, DT, ] for
a double break in the trend. The null hypothesis Ho
indicates a unit root and the alternative hypothesis indicates
stationarity.

Finally, if there are no deterministic components of
truncation and trend under linearity in the data-generating
process of the series, the Augmented Dickey-Fuller (ADF)
test proposed by Dickey & Fuller (1979, 1981) is used as a
conventional URT.

Ay, =8y, 1 + Xl aiby, + & (5)

Ay =+ 6yeq + X aiby,e—; + & (6)
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k
Ay, =p+ BT + 6yq + Z Ay, + & @)

i=1

HO:(S:O
Hi:6<0

The ADF tests in Equations 5, 6, and 7 represent models
without intercept and trend, with intercept and trend, and
with intercept and trend. While the null hypothesis states
the presence of a unit root, the alternative hypothesis states
the absence of a unit root, in other words, stationarity.

As a result of the Harvey et al. (2008) test, two different
nonlinear URTs were applied in the study against the
weakness of linear URTs in case the data generation
process of the series exhibits nonlinear characteristics. The
first one is the first Taylor expansion under the assumption
of the first-order exponential smooth transition
autoregressive process (ESTAR) proposed by Kapetanios
et al. (2003), and the following test regression is proposed.

Ay, = 5)’?—1 + 25:1 Ay, + & ®

H0:5=0
Hi: 6<0

The null hypothesis of the test proposed by Kapetanios et
al. (2003) is a unit root and the alternative hypothesis is
nonlinear ESTAR stationarity. Kruse's (2011) test is an
improved version of the Kapetanios et al. (2003) test.
Accordingly, the test regression is proposed as follows.

k=1

Ay, = 51}’t3—1 + 52Yt2—1 + Z a;Ay;_; + & €))

i=1

H0:6:0
Hi: 6<0

Similarly, this test's null and alternative hypotheses are unit
root and nonlinear ESTAR stationarity, respectively. In
nonlinear URTSs, components such as constant and
deterministic trends are not included. Instead, depending
on the data-generating process of the series, raw data is
used if there is no truncation and trend; demeaned data is
used if there is a truncation and trendless component; and
detrended data is used if there is a truncation and trend
component.

3. Empirical Results

Empirical results before investigating the stationarity of the
FGF series of the Nordic countries Denmark, Finland,
Norway, and Sweden, the series' deterministic components
and linearity tests were performed by following the
empirical process in Figure 1. Table 2 shows that according
to the sequential process approach, the deterministic
components of the series have intercept and trend
components for Denmark and Norway, while there are no

intercept and trend deterministic components for Finland
and Sweden.

Table 2. Deterministic component structures of series

Country Deterministic Structure of the Series
Denmark C+T

Finland non(C+T)

Norway C+T

Sweden non(C+T)

In the process of making the series' data, C+T, C+nonT, and non(C+T)
stand for the deterministic structure with a constant and a trend, a
constant and no trend, and a structure without a constant and no trend,
accordingly.

Table 3 presents the linearity test results of Harvey et al.
(2008). Accordingly, the linearity test results for Denmark,
Finland, and Norway W Since the test statistic is smaller
than the critical values, the null hypothesis cannot be
rejected. It is understood that the series for these countries
exhibit linear behavior in the data generation process.
Therefore, linear URTs should be applied to investigate the
stationarity of the FGF series for these countries. On the
other hand, the results for Sweden W3 Since the test
statistic is greater than the critical value at least at the 1%
probability level, the null hypothesis of linearity is strongly
rejected. The Swedish FGF series exhibits nonlinear
behavior in the data-generating process. Hence, it would be
appropriate to apply URTSs that consider nonlinearity.

Table 3. Linearity Test Results

Seri W, Decision
Denmark 0.14 Linearity
Finland 0.4 Linearity
Norway 0.21 Linearity
Sweden 18.62™" Nonlinearity

Table 4 presents the results of the LM URT without
structural breaks, with one and two structural breaks for the
Danish FGF series. The URT equations appropriate to the
truncated and trended structure identified as the
deterministic component of the Danish FGF series were
used. For all three tests, the alternative hypothesis is
against the existence of a URT stationarity. The alternative
hypothesis indicates stationarity under structural breaks in
the tests with structural breaks. While the FGF series
contains a unit root according to the test result without
structural breaks, the null hypothesis expressing the
existence of a unit root is rejected in the one-break and
two-break tests, and the series is stationary under structural
breaks.
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Table 4. Unit Root Results for the Denmark FGF Series

critical values

Tests statistics 1% 59, 10% Date Break(s)
Schmidt & Phillips (1992) -0.728 -3.507 -2.904 -2.616
Lee & Strazicich (2013) -4.350"" -4.236 -3.639 -3.358 [1984]
Lee & Strazicich (2003) -6.600""" -5.176 -4.444 -4.088 [1976] [2010]

Symbols *, **, and *** denote the rejection of the null hypothesis at significance levels of 10%, 5%, and 1%, respectively, while the

numbers in brackets represent the break dates.

Table 5 shows that the stationarity of the Finnish FGF
series is investigated. Since the Finnish series exhibits
linear behavior in the data-generating process and there are
no intercept and deterministic trend components, and
therefore investigating structural breaks in the absence of
deterministic components would yield erroneous results,
the traditional ADF test is used as a linear URT without
deterministic components. According to the results of the
ADF test, the null hypothesis expressing the existence of a
unit root cannot be statistically rejected at a probability
level of at least 5%. Accordingly, it is concluded that the
Finnish FGF series is non-stationary.

Table 6. Unit Root Results for the Norway FGF Series

Table 5. Unit Root Result for the Finland FGF Series

critical values
1% 5% 10%
-2.603 -1.946 -1.613

Tests statistics

ADF  -0.533

Table 6 presents the URT results for the Norwegian FGF
series. As in the Danish series, the Norwegian FGF series
exhibits linear behavior and has intercept and deterministic
trend components, so the intercept and trend models of the
LM URTs were used. According to the LM test results
without structural breaks, the series contains a unit root,
but when structural breaks are considered, it is concluded
that the series is stationary under structural breaks.

critical values

Tests statistics 1% 59, 10% Date Break(s)
Schmidt & Phillips (1992) -1.476 -3.560 -2.957 -2.668
Lee & Strazicich (2013) -4.633™ -4.777 -4.207 -3.915 [1981]
Lee & Strazicich (2003) -4.937" -4.988 -4.360 -4.071 [1978] [2008]

Symbols *, **, and *** denote the rejection of the null hypothesis at significance levels of 10%, 5%, and 1%, respectively, while the

numbers in brackets represent the break dates.

Table 7 displays the URT results for the Swedish FGF
series. Tables 2 and 3 indicate that this series demonstrates
nonlinear characteristics in the data generation process and
is devoid of deterministic elements such as intercept and
trend. Consequently, the nonlinear URTS are incorporated.
Raw data is utilized for both tests due to the absence of an
intercept and trend as the deterministic component of the
series. The URT in the test proposed by Kapetanios et al.
(2003) is lower than the critical values in absolute terms
and the null hypothesis of the existence of a unit root
cannot be rejected. Similarly, in the Kruse (2011) test, the
null hypothesis cannot be rejected since the test statistic is
smaller than the critical values. Accordingly, it is
concluded that the Swedish FGF series is non-stationary.

Table 7. Unit Root Result for the Sweden FGF Series
critical values

Tests statistics
1% 5%  10%
Kapetanios
etal (2003) 2% 282 222 192
Kruse 2752 1315 953  7.85

(2011)

As reported in Tables 4, 5, 6, and 7, several conclusions
have been reached over different URTs. Table 8
summarizes the findings obtained in three stages in
accordance with the empirical process. The URT results for
the FGF series are statistically conclusive at the 5%
probability level in testing the null hypotheses.
Accordingly, while Denmark and Norway are stationary in
the FGF series of the four Nordic countries, Finland and
Sweden exhibit non-stationary behavior.

Table 8. Summary URT Results

Country URT Result
Denmark Stationary
Finland Non-stationary
Norway Stationary
Sweden Non-stationary
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4, Discussion and conclusion

Although countries' development level is associated with
more production and consumption, today, opinion leaders
in society, policymakers, and scientists have started to
focus on a better living environment and the sustainability
of these conditions. Discussions have increased over the
last few decades at national and international meetings on
environmental issues, climate change, and whether future
generations will have a livable and sustainable world
heritage. The main point is to combat climate change
caused by development dynamics in developed and
developing or underdeveloped countries and to implement
policies and regulations that reduce greenhouse gas and
carbon emissions. In this context, the sub-components of
EF, as an important indicator of climate change, need to be
carefully examined, and more micro-level regulations,
restrictions, quotas, and policy constructions should be
made from the perspective of these sub-components as well
as macro-level policies.

The seas, which constitute a critical and important pattern
of the world ecosystem, constitute the habitat of many
species in trophic levels. Any disruption in the ecosystem
pattern here can lead to the disruption of the entire
ecological balance. For this reason, in addition to primary
aquatic environmental degradation factors such as
improper fishing methods, poaching, trawling, and
overfishing in water areas, larger but secondary factors
such as plastic pollution, overconsumption, global
warming, industrialization, etc., cause the destruction of
biodiversity and the deterioration of the marine ecosystem.
SDG14, labeled as the SDG for life in water, provides a
holistic perspective for the protection of this aquatic
ecosystem.

In this study, FGFs per capita as an environmental
indicator of the aquatic areas of the Nordic countries,
which have an important position in the marine ecosystem,
are considered, and it is aimed to provide insights to
policymakers by examining the stochastic behavior of
these data. In the empirical process of analyzing the
stochastic structures of time series, it is important to
determine the linearity and deterministic component
structures of the series correctly according to the purposes
and advantages of the URTs in the literature in order to
reach the correct results. For this purpose, the URT results
obtained in three stages provide statistically robust
evidence without any specification error.

The stochastic behavior of FGF in the data generation
process in the Nordic countries seems to provide important
clues to policymakers and researchers in understanding the
short-term and long-term responses of FGF to policy
shocks as an indicator of environmental degradation in
aquatic areas and in forward projections. Accordingly,
among the four Nordic countries analyzed in this study, the
FGFs of Denmark and Norway are stationary, while the
FGFs of Finland and Sweden are non-stationary.
Accordingly, policy shocks in Denmark and Norway tend

to return to their long-run averages and trend path. It is
understood that policy shocks to reduce the FGF in these
countries will be ineffective in the long run despite their
short-run effect. On the other hand, the non-stationary
behavior of the FGFs of Finland and Sweden indicates that
policy shocks will occur in these countries.

Have long-run effects. The URT results for these countries
do not show a tendency for policy shocks to revert to the
mean. Although Finland and Sweden have smaller fisheries
than the other two countries, their fisheries governance and
strategies are more developed. Therefore, there is no need
to develop additional policies to reduce environmental
degradation in aquatic areas. However, the stochastic
structure of the FGF suggests that a negative policy shock -
a policy change that increases environmental degradation -
may be effective in the long run.

The fight against environmental degradation is certain to be
a topic of conversation and policymakers' policy choices
for decades to come. States that are actors of environmental
degradation need to implement more international
cooperation and global regulations. The results of this
study make a unique contribution to the literature in terms
of showing that countries with similar development levels
and geographical areas, such as the Nordic countries, may
have different policy preferences at the national level and
the effects of this policy. We highlight the significance of
micro-scale policies and practices within the sub-
dimensions of the SDGs. Furthermore, we note that global
paradigms for addressing environmental degradation may
vary from the policy design and nature of efforts at the
national level.
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ANAHTARKELIMELER 0z
Enerji diizenlemeleri ECOWAS Bolgesel Elektrik Diizenleme Kurumu (ERERA), Bat1 Afrika'daki sinir otesi elektrik baglantilarint
Yapay zeka denetlemekten sorumlu bolgesel kurumdur. ECOWAS iiyesi devletlerin, bdlgenin enerji kaynaklarinin isbirligi

icinde uygulanmasi ve paylasilmast yoluyla elektrik enterkoneksiyonlarini gergeklestirme arzusu, Bati
Afrika'nin elektrik endistrisinin biiylimesi igin uygun kurumsal ve yasal ¢erceveyi olusturmay1 amaglayan bir
Cin YZ diizenlemeleri Enerji Protokolii'niin kabul edilmesiyle kendini gostermistir. Enerji Protokolii ve Bat1 Afrika Gii¢ Havuzu
(WAPP) Programi kapsaminda ECOWAS Uye Devletleri, Ocak 2008'de ECOWAS':n uzmanlasmis bir
kurumu olarak ECOWAS Bolgesel Elektrik Diizenleme Kurumu'nu (ERERA) kurmustur. Yapay zekanin
enerji sektoriine uygulanmasi, hem zorlu diizenleyici engeller hem de simdiye kadar gerceklesmemis
beklentiler sunmaktadir. YZ, akilli sebekeleri gelistirirken ve petrol sondajinda devrim yaratirken, hesap
verebilirlik ve suglulukla ilgili sorulart da giindeme getirmektedir. YZ giidiimlii bir gelecege dogru ilerlerken,
yasal, teknolojik ve etik konularin entegre edilmesinde isbirligi sarttir. Bu plan1 uygulayarak, YZ'nin enerji
sektoriindeki yikici potansiyelinden yararlanabilir, riskleri azaltabilir ve adil ve siirdiiriilebilir bir enerji
gelecegi saglayabiliriz.

Bolgesel elektrik otoritesi

KEYWORDS ABSTRACT
Energy regulations The ECOWAS Regional Electrical Regulatory Authority (ERERA) is the regional body responsible for
Artificial intelligence overseeing cross-border electrical interconnections in West Africa. The desire of ECOWAS member states to

realize electricity interconnections through the cooperative implementation and sharing of the region's energy
: g resources is manifested in adopting an Energy Protocol, which aims to establish the proper institutional and
Chinese Al regulations legal framework for the growth of West Africa's electricity industry. Within the Energy Protocol and the West
African Power Pool (WAPP) Program scope, the Member States of ECOWAS formed the ECOWAS Regional
Electricity Regulatory Authority (ERERA) in January 2008 as a specialized institution of ECOWAS. Applying
Al to the energy sector presents both challenging regulatory barriers and hitherto unrealized prospects. While
Al enhances smart grids and revolutionizes oil drilling, it also raises questions about accountability and
culpability. As we move toward an Al-driven future, collaboration in integrating legal, technological, and
ethical matters is essential. By implementing this plan, we can leverage Al's disruptive potential in the energy
sector, reduce risks, and ensure a fair and sustainable energy future.

Regional electricity authority

1. Introduction enormous potential to optimize energy production, delivery,
and consumption, its integration presents significant legal
issues. The energy business continually develops, making
navigation more difficult due to its complex regulatory

Artificial intelligence (Al) is driving a massive shift in the
energy sector. Even though artificial intelligence (Al) has
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environment. In the legal energy business, artificial
intelligence has surfaced as a viable remedy to tackle this
issue. Smart grids, which are electrical supply networks that
employ digital communications to monitor and respond to
local variations in demand, can be significantly aided by Al
technology. Al systems can forecast consumption patterns
by evaluating past and current data, which helps utilities use
resources more effectively (Niet, 2022). Al can also aid in
efficiently distributing resources, especially in times of
unexpectedly high demand. In these situations, artificial
intelligence (Al) can enhance power distribution, directing
it where it is most needed and reducing the chance of
blackouts. However, the application of Al in smart grids
brings up concerns about data security and privacy and
accountability for Al-driven decisions that may result in
outages (Ahmad, et al., 2021).

Al can be used by energy businesses to forecast when their
equipment will break down or need maintenance. Machine
learning can forecast probable malfunctions before they
happen by evaluating vast volumes of data from many
sources, including usage statistics, meteorological data, and
previous maintenance records. This strategy lowers repair
costs, minimizes downtime, and raises the overall
dependability of the energy system. However, using Al
algorithms to make crucial maintenance choices creates
liability issues. The energy industry uses Al to evaluate real-
time pricing, supply, and demand data to make lucrative
trading decisions (Clarke, 2019). Because Al evaluates
market volatility and uncertainty proactively, it is also very
effective at risk management. Al-powered algorithmic
trading is high-speed, completing many trades in
milliseconds. It automates processes, simulates market
situations, assesses sentiment, optimizes energy portfolios,
and continuously adjusts to shifting market conditions. Al is
invaluable in navigating the volatile energy market because
of its remarkable pattern recognition capabilities, which
allow it to spot patterns and trends in massive datasets (Pan,
Ai, Li, Pan, & Yan, 2019). It can identify hazards and market
opportunities that human traders might miss. Al has a big
impact on the oil and gas exploration industry. Artificial
intelligence (Al) can accurately evaluate enormous volumes
of geological data, which allows it to find possible oil and
gas reserves that conventional approaches could have
overlooked (Kokuti, 2023). It also evaluates these deposits'
viability, focusing exploration efforts on the most promising
opportunities. This lowers needless expenses and prices
while simultaneously increasing efficiency and the success
rate of exploration activities. Because artificial intelligence
(Al) differs from previous technologies in a number of
essential ways, Al regulation creates particular issues. These
difficulties make it more challenging to develop efficient
legal frameworks to control the risks associated with Al
(Dhabliya, 2024).

The ability of Al to function independently is one of its most
unique characteristics. Without human assistance, Al
systems can carry out complicated jobs like maintaining
investment portfolios and operating automabiles. There are

important questions about accountability and control raised
by this growing autonomy. The legal system needs to change
to meet the challenges presented by these autonomous
activities as Al systems assume increasingly complex
functions. A critical concern about Al autonomy is
predictability. Even the architects of Al systems cannot
predict the behaviors and solutions these systems will create.
For example, to optimize energy distribution and usage,
Google's Al startup DeepMind announced in 2019 that it
would be working with the UK National Grid (Fan, Ai, &
Piao, 2018).

In an effort to boost productivity and cut expenses, the Al
system employed machine learning to forecast power
consumption and modify supply accordingly. In the process,
the Al developed an amazing but efficient grid-balancing
method. The Al system picked up on subtle patterns in
energy consumption that human operators had missed (Bas
& Demirtag, 2022). In that instance, it made more accurate
adjustments to power generation and distribution by
discovering correlations between seemingly unrelated
phenomena, such as weather patterns and energy use. As a
result, energy waste was significantly reduced, and overall
grid stability was increased. Furthermore, C-Path, an Al for
cancer pathology, found surprising prognostic indications
for breast cancer that went against accepted medical
wisdom. These illustrations show how Al systems'
computational capability and lack of cognitive biases enable
them to produce solutions beyond human imagination
(Shimizu & Nakayama, 2020). Because Al is unpredictable,
it is challenging to predict its behavior, which makes
determining who is responsible for harm caused more
difficult. Legally speaking, the principles of foreseeability
and causality are complicated by the unpredictable nature of
Al acts (Stuurman & Lachaud, 2022). It becomes difficult to
hold Al system creators accountable for any harm when the
system behaves in ways the designers did not expect. This
problem is made more difficult by the Al's ability to learn
and adapt since its behavior may alter due to experiences
gained after design. It is possible to see this unpredictability
as an overriding cause that releases designers from
responsibility while depriving sufferers of compensation
(Veale & Zuiderveen Borgesius, 2021).

2. Literature review

Lessons from China's approach to implementing Al could
help Africa navigate this space. China's Al market, valued
at $23.196 billion in 2021, is projected to triple to $61.855
billion by 2025, with the Chinese government projecting
that Al will generate $154,638 million in income annually
by 2030. However, China is not just interested in Al
spreading and its creative applications. It has also been
quietly setting the standard and leaving its stamp on the
regulatory landscape for Al. China enacted and
implemented three separate regulatory measures at the
municipal, regional, and national levels in 2022. This trend
continued into 2023 when China enacted national-level laws
to crack down on deepfake and generative technology in just
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January (Roberts, et al., 2021).

China's Deep Synthesis Provisions became operative on
January 10, 2023, as a component of the government's
endeavor to fortify its oversight of deep synthesis
technology and services. The provisions cover "deep
synthesis service users" (organizations and individuals that
use profound synthesis to create, duplicate, publish, or
transfer information) as well as "deep synthesis service
providers" (companies that offer deep synthesis services and
those that provide them with technical support).
"Technologies utilizing generative and/or synthetic
algorithms, such as deep learning and virtual reality, to
produce text, graphics, audio, video, or virtual scenes" is
how the regulations define profound synthesis (Smuha,
2021). Because of these laws' extensive reach, producing
Al-generated material for 1.4 billion people will drastically
alter. China's rule goes further than the UK's, which also
plans to outlaw the production and distribution of deepfake
videos without permission. The policy establishes
guidelines for each step of the deepfake use process,
including development, labeling, and distribution.
Furthermore, the law allows for the possible suppression of
naturally captured content. Being one of the first nations to
impose a deepfake regulation, there are concerns about
whether China will use this law to further police freedom of
expression too extensively. Nevertheless, discussions about
what can be done to address the harms advocated by this
technology are reviving. Whatever your position on the
matter, the legislation does establish a precedent that may be
partially repeated in other legal systems. We will learn more
specifics about implementing these laws this year (Tallberg,
Lundgren, & Geith, 2024).

On March 1, 2022, the Internet Information Service
Algorithmic Recommendation Management Provisions
came into force. This law is comparable to the DMA and
DSA laws passed by the EU. The guidelines, which China's
Cyberspace Administration drafted, mandate that companies
offering Al-based tailored suggestions in mobile
applications respect user rights, such as shielding children
from damage and enabling users to add or remove tags
related to their traits. The three primary categories of the
regulation's requirements are information service norms,
user rights protection, and general provisions. Because they
are expected to comply, the regulations impact US and
foreign businesses that utilize algorithms and machine
learning in their websites or applications operating in China.
Several important clauses have to be taken into account
(Sheehan, 2023).

Online service providers who also engage in online news
must apply for special licensing under Article 13, which
forbids the algorithmic creation of false information.
Because it mandates that online service providers attend to
the interests of senior consumers, particularly about fraud
prevention, Article 19 provides additional protection for the
elderly. Among many other things, the rule forbids phony
profiles, faking traffic figures, and promoting material that

is addicting. Other less apparent clauses, which represent
China's stance on Al ethics, require businesses to maintain
conventional wisdom, spread good vibes with vigor, and
prevent or lessen disagreements or conflicts. Like the DSA,
China's recommender law requires more audits and
openness for recommendation algorithms. As part of this
regulation, China has established an algorithm registry to
help learn about algorithms and ensure they operate within
reasonable bounds. The security evaluation of registered
algorithms is part of the registry. Nevertheless, it is unclear
how much helpful information on black box technologies
this registry will be able to offer. In the interim, such
documentation and comprehension efforts are akin to those
of the DSA and other EU laws, such as the EU Al Act.

China recently approved temporary generative Al
regulations on May 23, 2023, effective August 15, 2023. The
regulations are founded on five central tenets that aim to
balance innovation and legal governance. China's essential
socialist ideals must be upheld by generative Al, which
cannot jeopardize national security or interests, encourage
discrimination and other forms of violence, or spread false
information (Hine & Floridi, 2024). It is vital to take action
to stop discrimination originating from generative Al based
on race, religion, country, area, gender, age, employment,
and health. Generative artificial intelligence must uphold
intellectual property rights and corporate ethics to prevent
unethical competition and the disclosure of trade secrets. It
is also necessary to take action to increase dependability,
accuracy, and transparency. In order to facilitate this, the
regulations mandate that generative Al providers perform
data processing operations in a manner that maximizes the
authenticity, accuracy, objectivity, and diversity of training
data while adhering to legal data sources, protecting
intellectual property rights, and obtaining consent for the use
of personal information.

China's Personal Information Protection Law (PIPL), a
government data privacy law aimed at protecting personal
information and addressing issues with personal data
leakage, has ramifications for automated decision-making
technology in addition to these laws that directly target Al.
Adopted on August 20, 2021, and coming into effect on
November 1, 2021, the PIPL imposes requirements on
international firms operating in China and Chinese
organizations to safeguard Chinese residents' privacy and
personal information (Calzada, 2022). According to the law,
any information, whether electronically or otherwise
recorded, pertaining to a known or identifiable natural
person within the People's Republic of China is considered
"personal information™ (PI). Similar to the EU's GDPR, PI
does not include anonymized data that is non-reversible
once anonymized and cannot be used to identify a specific
natural person. The following are some of the primary
contributions made by the PIPL, together with guidelines
about impact assessments and automated decision-making.

More rights are granted to data subjects on how their data is
used. They can ask to have their data edited or removed,
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have its usage restricted, or have their prior consent revoked.
Stricter guidelines for data transmission and sharing, which
your company and any joint data controllers from outside
parties may need to meet to pass data evaluations. Required
security measures must be used when processing and storing
the PI, and authorized staff members handling the P must
get training; when the amount of Pl is above the threshold
established by the Cybersecurity Administration of China
(CAC), mandatory data localization is required (Feng,
2019).

The following regulations apply to companies and people
who process personal data in China or outside the country,
provided the following requirements are met. It provides
goods or services to natural persons in China, or personal
information is processed. Furthermore, the analysis and
evaluation of the behavior of natural persons in China or
other situations specified by laws and administrative rules is
granted. The processing of personal information by natural
persons for domestic or personal purposes is exempt from
the law. This covers situations requiring immediate action to
safeguard people's lives, health, or property. Aside from
these exceptions, personal information handlers who violate
the PIPL may be fined up to 50 million RMB, confiscate
their money (up to 5% of their yearly revenue), or shut down
their firm (Cui & Qi, 2021).

The PIPL is important in regulating Al since it controls data,
which is essential to Al. The PIPL operates in China, as
recent instances demonstrate how the GDPR applies to Al
in the EU. This is seen in China's deepfake regulation, which
stipulates that organizations using deepfakes must abide by
the country's current PIPL rules. China's Ministry of Science
and Technology also released a New Generation Artificial
Intelligence Code of Ethics on September 21, 2021, in
addition to these rules. The National New Generation
Artificial Intelligence Governance Professional Committee
released the Ethics Code, which was formed by the Chinese
Ministry of Science and Technology to investigate policy
recommendations for Al governance. It offers guidance for
natural and legal persons and other pertinent institutions and
covers the entire life cycle of Al. The following are the
primary contributions made by the Specification's general
provisions. The first one is the enhancement of human well-
being. This implies that Al systems ought to adhere to shared
ideals, respect human rights and the core interests of society,
foster harmony, enhance livelihoods, and adopt a
sustainable strategy for the growth of the economy, society,
and environment (Calzada, 2022).

The second is the promotion of justice and fairness. In order
to advance equality of opportunity and justice, Al systems
should be inclusive, effectively safeguard the rights and
interests of those who engage with them, and distribute the
advantages of Al throughout society. Respecting vulnerable
populations and making accommodations where needed are
important. The third is security and privacy protection. Al
systems should respect user privacy and make sure that
consent is sought before processing personal data. Data

handling should be done safely, and personal privacy should
be legally safeguarded. As seen above, the verticals of
safety, privacy, and fairness are at the center of the
Specification's general provisions. Management standards
are urged to concentrate on the proper governance and use
of authority in order to minimize Al hazards. The
Specification also includes supply specifications that
emphasize observing market regulations and making sure
emergency plans are in place, as well as R&D specifications
on data storage and use that center on security measures and
equity.

Additionally, organizational management is encouraged to
expand upon the Ethics Code and create policies that align
with the requirements of the systems they employ by the
organization and implementation rules. The federal
government is not the only entity focusing on Al legislation;
provincial and local governments are also involved. In
contrast to national measures that are more restrictive,
regional rules in China have offered a better balance
between support for innovation and regulation. Regional
laws seem to endorse industry and government best
practices for advancing Al development. The province and
local Al law in Shanghai and the Shenzhen Special
Economic Zone are examined in this section (Dixon, 2023).

The provincial-level Shanghai Regulations, passed in
September 2022 and enacted on October 1 of the same year,
are intended to foster the growth of the Al industry.
Regarding the creative advancement of Al, the rule is seen
as industry promotion law. But the law also establishes a
graded management system in light of Al's potential future
effects. It implements sandbox supervision, which gives
businesses a dedicated area to test and investigate new
technologies. The Shanghai Al Regulation is unique because
it allows for certain leeway for minor violations. This
demonstrates a more significant commitment to promoting
innovation and aims to continue encouraging the
development of Al without burdening businesses or
developers with the dread of strict regulation. This is
accomplished by including a disclaimer that states that no
administrative penalties will be applied for small infractions
and that relevant municipal offices will compile a list of
infraction behaviors. The rule also creates an Ethics Council
to raise ethical awareness and act as a check and balance to
the innovation-center strategy (Cheng & Zeng, 2023).

Like the Shanghai Regulations, the Shenzhen Al Regulation
was passed in September 2022 and became operative on
November 1, 2022, to advance the Al sector. By providing
more funding for these initiatives, the rule seeks to
incentivize Chinese governmental organizations, more
especially those in the Shenzhen Special Economic Zone, to
be at the forefront of Al adoption and development. The
policy takes a risk-management approach to Al to support
this expansion. It does this by permitting Shenzhen-based Al
services and products deemed "low-risk" to continue their
trials and testing without local regulations as long as
international criteria are met. The regulation's Article 72
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highlights the value of Al ethics and promotes risk
assessments to find unfavorable consequences in systems
and goods. The risk classification system will be developed
and administered by the Shenzhen government. This is a
significant development even though it's a local rule because
Shenzhen is home to many Al and tech-related companies.
Between 2021 and 2025, USD 108 billion is expected to be
invested in this industry.

According to one perspective, China has observed how rules
are increasingly being used to establish international norms
and standards. In fact, China has been involved in some of
the world's earliest enforcement of Al regulation, wanting to
set that precedence for itself. However, there is
disagreement about whether China's approach to Al
regulation is a ploy for political advantage or a sincere
attempt to limit the negative effects of Al system research
and implementation. However, interpreting China's
intentions in the Al regulatory arena in such a binary manner
would be incorrect. China's efforts are undoubtedly driven
by a desire to establish international norms. However, they
also incorporate a multifaceted strategy aimed at regulating
the negative effects of Al and comprehending "high-risk"
algorithms rather than merely cataloging them. For instance,
China is concentrating on the technical ramifications of
digital services. In contrast, other regions of the world have
prioritized bias and transparency, which is comparable to the
goals of the DSA. Making a head start in this regard by
trying to delve into the intricacy of black box technology and
recommender systems through its algorithmic registry.

It is becoming increasingly apparent that enterprises must be
able to keep up with the changing regulatory landscape
surrounding them. Given that China is ahead of the curve, it
will be intriguing to observe who sets the gold standard for
Al in the East, how others may be able to learn from China's
example, and how East-West relations on Al continue to
converge. Even if the businesses operate outside of China,
the country's worldwide influence suggests that the
proposed laws might be adopted in other countries and
significantly impact the ECOWAS region.

3. Methodology

Text analysis is essential in several social scientific fields,
including political science, psychology, sociology, and
communication studies. The significance and potential of
text analysis have increased dramatically in recent years
because most human communication is now recorded and
processed as digital data due to digitalization. At the same
time, text analysis is still a difficult task.

Even though machine learning and natural language
processing, two computer techniques for evaluating textual
data, have advanced rapidly in recent years, they are still
challenging to use and frequently need substantial amounts
of manually coded training data and an in-depth
understanding of computational techniques. Even then, the
approaches frequently only obtain a limited degree of
accuracy since they have trouble with irony and sarcasm,

drawing conclusions that call for background knowledge
about the world, and important interpretative tasks like
placing oneself in the author's shoes. Humans have been
regarded as the unmatched gold standard for text analysis.
Humans, however, are not without significant restrictions.
Manual text reading is time-consuming and expensive,
restricting research to small sample sizes, especially for
interpretive tasks requiring more in-depth analysis. Because
of this, bias, a lack of rigor and repeatability, and poor data
quality have all been attributed to manual text analysis
(Chang, et al., 2024).

However, the advent of Large-Language Models (LLM) like
ChatGPT may change this and the way text analysis is done
in the social sciences. Pre-trained on a significant portion of
all material on the Internet and in all books ever published,
ChatGPT is built on a massive neural network with billions
of parameters. These LLMs have proven capable of several
unexpected emergent tasks, including programming and
translation. Studies have shown that LLMs can perform
almost any task we give them regarding text processing
(Wang, Qian, Zhou, Chen, & Tan, 2023).

These models can even perform jobs that previous
computational methods have failed, such as irony, sarcasm,
or subjective and contextual interpretation, because they are
general rather than task-specific. According to recent
research, LLMs work effectively for many tasks, such as text
annotation assignments, ideological scaling, mimicking
samples for survey research, and much more. Many
academics feel that LLMSs constitute a paradigm shift in text
analysis in the social sciences because they are simple to use,
quick, inexpensive, and relevant to various text analysis
tasks. They also disrupt the traditional distinction between
the quantitative and qualitative domains by enabling
computational analysis of novel challenges (Homoki &
Z8di, 2024).

Advanced artificial intelligence (Al) systems called large
language models are made to understand and produce
human language. These models use enormous volumes of
textual data to understand patterns, semantics, and syntax.
They do this by utilizing deep learning techniques based on
artificial neural networks, essentially abstract mathematical
models of brains.

ChatGPT is the most well-known LLM at the moment. An
Al chatbot called ChatGPT was created by OpenAl and
released in November of 2022. ChatGPT mimics a dialogue
with the user. It is built on OpenAl's LLMs GPT-3.5 and
GPT-4 and belongs to the Generative Pre-trained
Transformer (GPT) family of language models. After being
trained on an incredibly large corpus of text, the GPT models
were refined to provide replies similar to those of humans
by having human trainers serve as both the user and the
assistant to the Al solution. Although the smaller
transformer-based language models functioned similarly to
an advanced autocomplete, the larger models started to
exhibit unexpected emergent characteristics and even
acquired capabilities for which they had not been
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specifically trained. For example, ChatGPT generates fresh
sentences and information instead of repeating previously
spoken words. In addition, the chatbot may create prose or
poetry on any subject in a specific manner, translate between
multiple languages, and even generate programming code.
One of the most significant emerging capacities for social
scientists is the models' ability to interpret almost any textual
statement. Almost any query concerning a particular text can
be posed to the model by researchers, such as determining
themes or topics, if the text contains false information, what
emotions are conveyed in the text, or the author's potential
objectives. There are yet more tasks that the models are
finding excellent at. In interpretive textual analysis, early
research has demonstrated that the models can perform
better than human experts, demonstrating higher accuracy,
reduced bias, and more dependability across languages and
regional settings (Mokander, Schuett, Kirk, & Floridi,
2023). The article utilizes a comparative textual analysis
approach to analyze Al on the energy regulatory
environment in the ECOWAS and how Chinese Al
regulations may impact the development of a solid
regulatory framework for the region.

4. ECOWAS Energy Regulations

The regional authority for cross-border electrical
interconnections in West Africa is the ECOWAS Regional
Electrical Regulatory Authority (ERERA). The adoption of
an Energy Protocol, which aims to establish the proper
institutional and legal framework for the growth of West
Africa's electricity industry, is a manifestation of the desire
of ECOWAS member states to realize electricity
interconnections through the cooperative implementation
and sharing of the region's energy resources. In January
2008, the Member States of ECOWAS established the
ECOWAS Regional Electricity Regulatory Authority
(ERERA) by Supplementary Act A/SA.2/1/08 as a
specialized organization of ECOWAS within the framework
of the Energy Protocol and the West African Power Pool
(WAPP) Program. The overall goal of ERERA is to control
cross-border electricity exchanges amongst ECOWAS
member states, supervise the establishment of the
prerequisites for rationalization and dependability, and
assist in creating an economic and regulatory framework
conducive to the growth of the regional market (Akinyemi,
Efobi, Osabuohien, & Alege, 2019).

According to Article 7 of the Energy Protocol, ERERA's
overall mission is to regulate cross-border power pooling
among ECOWAS Member States and supervise the
implementation of necessary conditions to ensure
rationalization and reliability. Additionally, it supports
establishing a regulatory and economic environment
conducive to the growth of the regional market and
supervises compliance with the principle of freedom of
electricity  transit.  Furthermore, it supervises the
establishment of a clear, transparent, and predictable tariff-
setting methodology for regional power pooling, is in charge
of the technical regulation of regional power pooling and the

monitoring of regional market operations, and aids the
ECOWAS Commission in defining the strategic direction of
the regional market. Furthermore, it shall create efficient
channels for resolving disputes amongst participants in the
regional power market, oversee its appropriate
implementation, and facilitate effective communication
amongst the many players in the sector. Finally, the
organization develops partnership relations with national
regulatory bodies in the Member States and offers them
technical advice and help upon request.

In relation to its missions, specific roles include the
responsibility of ERERA to manage and regulate the
regional electricity market and provide guidance to the
ECOWAS commission on all matters concerning the
regional market's structure and policies. Another critical
focus is overseeing the development of the regulations
governing the operation of the regional market and the grant
of access to the regional power transmission network, as
well as overseeing the implementation and observance of
technical guidelines and standards relevant to the regional
electricity market. This implies that operators who fail to
comply with applicable regulations may face sanctions, and
therefore, it makes sure that community directives regarding
the regional market's organization are followed (Gatete &
Dikko, 2024).

Additionally, there are several requests from national
regulatory bodies for permissions or licenses to engage in
the regional market that it is required to accept. Another
crucial area is overseeing the implementation of the
concepts of accounting separation and transparency by
power firms in coordination with national regulators. Hence,
ERERA is responsible for ensuring that these regulations,
guidelines, and principles do not allow for any form of
discrimination, cross-industry, or market manipulation,
which is an important cornerstone and responsibility in
addition to conducting regular operator benchmarking and
financial and technical viability assessments (Adigun,
2024).

ERERA plans to develop the regional electricity market by
aiding in the efficient development and management of
energy resources, demand-side management, economic
activity —competitiveness, and control over future
technological decisions. Furthermore, the organization
examines and provides feedback on the Master Plan that
WAPP has presented for the creation of regional
infrastructure and approves the operators' selection criteria
for building the regional power infrastructure so as to
prevent anti-competitive practices; consult on any requests
for permission to build new lines to the regional
transmission network, as specified in the master plan.
Finally, it has to make sure the regional network growth
strategy is followed and offer solutions if any deviations
could have an impact on the local market.

When determining the rates for ancillary services and
transmission, ERERA will approve tariff proposals from
operators, establish regulations on accounting standards for
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tariff structure and cost for transmission and related
services, release the relevant tariff rates, and supervise their
implementation. Finally, ERERA is responsible for updating
the tariff and accounting guidelines to reflect the cost of
ancillary services and transmission through open
stakeholder consultation. Another crucial aspect is that when
resolving disputes, ERERA settles disagreements about how
this Regulation or any other Act pertaining to the regional
market should be applied or interpreted and creates and
disseminates guidelines and processes for resolving
conflicts.

Auditing is another crucial task, and in cooperation with
national regulators, WAPP, transmission network managers,
market operators, and other sub-regional and regional
institutions, establish a system for gathering and managing
data on power pools, market participants' performance, and
other relevant topics. Furthermore, it distributes pertinent
information on market operations to the ECOWAS
Commission, national regulators, and WAPP while adhering
to confidentiality guidelines. Additionally, an annual
activity report is submitted to the ECOWAS Commission
President. The Regulatory Council is ERERA's management
and decision-making body. The Chairperson is one of the
three members that make up the Regulatory Council. The
members of the Regulatory Council are chosen for a five-
year fixed term that is not renewable.

After the second Chairman's term ended in July 2022, a new
Chairman took over. His name is Mr. Kocou Laurent
Rodrigue TOSSOU, and he works as an engineer. Laurent
Tossou has joined the ranks of the two other Regulatory
Council members, appointed in May 2017: Mr. Aly Mar
NDIAYE, an engineer, and Dr. Haliru DIKKO, an
economist. A group of experts in charge of regulatory
concerns and a department in charge of administration,
finance, and human resources support the Regulatory
Council. This organizational structure, created for ERERA's
initial three years of operation, is gradually strengthened in
accordance with how the activities and the regional market
change over time. In order to aid the Regulatory Council in
making decisions, consultation institutions may be
established as regulatory tools under the ERERA
Regulations. Another crucial aspect is the working groups;
in order to facilitate the effective gathering of data on the
West African power industry, two working groups were
established in May 2015: one for data collection and the
other for program planning, which aimed to encourage
dialogue on the ERERA work programs.

There are several guidelines for Organizing West African
Regional Electricity Markets. The primary goal of the
Directive, which was adopted in June 2013 by the ECOWAS
Council of Ministers, is to establish the general guidelines
that would govern the Regional Electricity Market inside the
boundaries of the ECOWAS Energy Protocol. Additionally,
the Regional Electricity Market Rules (RMR) represent an
important component. In accordance with the guidelines and
protocols outlined in the "Operation Manual for WAPP

Interconnected Power System," these regulations control the
trading of all electricity that travels through the
Interconnected Transmission System of the West African
Power Pool (WAPP) between participating nations. Finally,
the WAPP Operation Manual guarantees, through technical
guidelines, that all of the WAPP's interconnected power
systems operate the network of interconnected Western
African countries effectively and efficiently and that they
share equally in the responsibilities and rewards that come
with interconnection (Wesseh Jr & Lin, 2016).

Finally, the Transmission Tariff Methodology for WAPP is
another critical component. The Regional System and
Market Operator (SMO) will use the Transmission Tariff
Methodology for the WAPP to create a transparent,
understandable, and consistent mechanism for determining
transmission pricing. In the context of cross-border power
exchange transactions in the regional energy market, it lays
down the procedures to be followed as well as the guidelines
for transmission pricing.

The West African Power Pool (WAPP) was formed by a
group of power firms with the goal of creating a regional
electricity market within the ECOWAS area. Creating a
Power Sector Regional Regulatory Body (RRB) was a
principle taken to ensure harmonization of practices within
the regional market and to encourage cross-border power
exchanges between Member States. Without assessing
current regional regulation models in the energy sector
generally and the power sector specifically, its design would
not have been possible. The analysis of regional regulation
practices across the globe reveals two distinct categories of
organizations: those established at the governmental or
intergovernmental levels, possessing genuine authority over
the regulated areas with respect to decision-making,
oversight, and control, and those originating from
associations of national regulators, typically limited to
consultative authority (Ogwezzy, 2017).

In order to ascertain how different stakeholders interact and
their effect on the power sector's functioning, it is necessary
to analyze the institutional structure of the area in question
before establishing a regulatory body at the regional level.
In order to do this, it is necessary to look at the background
and surroundings of each regulatory model, highlighting the
roles and responsibilities of the regulator and, if needed,
examining how it interacts with other regional organizations
whose operations affect cross-border power exchanges as
well as national regulators. The analysis makes the
identification of models that will serve as models for the
development of regulations for the establishment and
functioning of the Regional Regulatory Body in the
ECOWAS power sector possible.

5. Legal Analysis of AI’s impact on the ECOWAS

The nature of Al R&D poses additional challenges to the
effective regulation of Al. Al R&D is similar to other
technologies of the Information Age in that it is diffuse,
opaque, discrete, and discreet. That is to say, Al
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development frequently takes place in private or isolated
environments, making oversight and regulation challenging.
The attribution of responsibility is complicated by the fact
that Al systems are constructed from various components,
most of which are obtained from separate sources.
Moreover, centralized control is challenging due to the
broad nature of Al development and the fact that it can be
conducted by a variety of actors, including small teams or
lone individuals. Lastly, effective monitoring is hampered
by the fact that the inner workings of Al systems are
frequently opaque, either as a result of the technology's
complexity or developers' deliberate secrecy (Ahmad, et al.,
2021).

There is a great deal of hope that legal frameworks might
reduce the associated public risks of artificial intelligence
(Al) without inhibiting innovation, even in spite of the
technology's complexity and possible hazards. A
comprehensive strategy that strikes a balance between
legislation and technical advancement is needed to address
the legal voids surrounding Al. The first issue is how
inadequate the current legal system is to address Al. The
legal system must change to accommodate Al's special
needs. This involves the challenging but not unique task of
developing legal terminology for artificial intelligence. The
legal system is known for its history of clarifying vague
concepts and making necessary adjustments. Likewise,
courts have long accommodated technological
advancements, and they are not unfamiliar with the concepts
of foreseeability and causality in deciding culpability.

An additional problem to the one above is the management
of Al systems to avert harm after development. However,
This does not negate the need to regulate Al development
before implementation. Current legal systems can address
the discrete and opaque nature of Al. For example, a lot of
technologies combine parts from several sources, and courts
have long handled culpability in these situations. Legal
measures, such as incentives or regulation, might require
transparency in Al systems, requiring businesses to reveal
the inner workings of their systems. Al is not the only
sophisticated system. Even though components of other
contemporary technologies come from different sources, the
legal system has evolved to deal with these complications.
For instance, the car industry has guidelines for allocating
responsibility in cases where many components cause a
failure. The opacity of Al can also be decreased by enacting
legislation mandating the release of Al specifications and
code, as well as by offering tax breaks and tort rules that
support open systems. It's also important to remember that
big, obvious companies developing Al give regulations a
tactical edge. Even if Al has the potential to spread widely,
large companies with substantial financial and human
resources are expected to make significant advancements.
Businesses like Google, IBM, Facebook, Microsoft, and
Facebook have already made significant investments in Al
initiatives, indicating that businesses and governments will
drive most of Al development. The concentration facilitates
regulators and judges' oversight and management of the

public hazards associated with Al. Globally, the application
of artificial intelligence (Al) in the energy industry is fast
developing, and various nations and areas are now putting
rules and laws in place to deal with its effects. Globally,
policymakers are realizing more and more how crucial it is
to regulate Al to guarantee that it is applied morally and
responsibly. Nations, including Brazil, Israel, Italy, Japan,
and the United Arab Emirates, are proactively molding their
Al policies to mitigate any possible adverse outcomes.

Europe recently took a big step forward by enacting
extensive Al laws. These rules are intended to address a
number of topics, including high-risk systems, public
spaces' use of Al, and openness in Al systems. Model
review, risk mitigation, and incident reporting will all be
more stringent for highly impactful models that represent
systemic hazards (Tallberg, Lundgren, & Geith, 2024).

China has published a draft set of generative Al regulations
and is looking for public input on the draft regulations.
China, in contrast to most other nations, has legislation
requiring generative Al to adhere to "Socialist Core Values."
According to the draft laws, training data sources are
restricted because developers may be held accountable if
their data violates third parties' intellectual property.
Additionally, developers may be held accountable for the
results produced by their Al. Legislation requires Al
services to generate only "true and accurate” material. China
is ahead of other countries that are only now beginning to
create new laws because these proposed regulations are an
extension of current laws pertaining to deepfakes,
recommendation algorithms, and data security. Israel's
Ministry of Innovation, Science, and Technology released a
draft policy on artificial intelligence regulation in 2022. The
draft policy aims to give businesses, organizations, and
governmental entities involved in artificial intelligence a
moral and practical direction. The policy underlines the
value of responsible innovation and stresses that privacy,
human dignity, public interests, fundamental rights, and the
rule of law must all be respected in the development and
application of Al. While artificial intelligence (Al) is
transforming several industries, including healthcare and
banking, there are also serious hazards for the general
population. It is increasingly important to make sure Al
systems are safe and consistent with human values as they
get more intelligent and independent. It is possible to
develop a thorough regulatory structure in order to handle
these difficulties. By creating an organization tasked with
verifying the security of Al systems, this approach can
control the dangers associated with Al while encouraging
innovation (Sheehan, 2023).

This legislative framework suggests creating a dedicated
organization to attest to the security of Al systems. This
approach presents a nuanced liability mechanism, in contrast
to typical regulatory organizations that might outright ban
harmful products. This system separates Al that is certified
from uncertified. Al system designers, producers, and
vendors who obtain agency certification will be subject to
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limited tort responsibility. Companies are encouraged to
make sure their Al systems adhere to safety regulations by
this restricted responsibility. Businesses that provide
uncertified Al for use in commerce risk severe joint and
several liability. This incentivizes them to pursue
certification since it implies they will be held entirely
responsible for any damage done by their Al systems.

This framework makes use of many institutions' advantages.
With their democratic legitimacy, legislators will establish
the general objectives and aims of Al legislation. The
scientific evaluation of Al safety will be handled by an
impartial organization that employs experts, keeping these
choices separate from electoral politics. Courts will use their
experience managing specific cases to resolve disputes and
assign blame for problems associated with Al (Stuurman &
Lachaud, 2022).

A crucial component in guaranteeing responsibility and
equity in the artificial intelligence (Al) regulatory
framework that is being suggested is the court's
participation. Courts are given the authority to decide
specific tort claims resulting from harm caused by Al
systems under this paradigm. In order to establish
culpability and administer justice, courts will traverse
difficult legal terrain by drawing on their institutional
strength and fact-finding competence. In addition, courts
will be essential in dividing up the responsibilities of the
different parties engaged in the creation, deployment, and
use of Al systems. Courts will apply strict liability rules in
situations where uncertified Al is involved, holding all
parties involved in the development and implementation of
the Al system liable. By ensuring that everyone shares the
proper burden for harm caused by Al, this responsibility-
sharing promotes an accountable culture within the Al
sector. With the fast-changing and dynamic nature of
technology, disputes are unavoidable, and the legal system
is prepared to handle these issues. Specifically,
disagreements could emerge regarding Al systems'
certification status or the point at which changes made the
system uncertified. The court's involvement becomes even
more crucial in this situation since it has to sort through
intricate legalese and technical issues to render equitable and
fair rulings.

Pre-trial proceedings will be held to ascertain whether the
Al system complies with certified versions, to set the
liability threshold, and to draw a boundary between
defendants who are subject to strict liability and those who
are subject to limited liability. By guaranteeing that justice
is done and legal norms are respected, the court essentially
acts as a pillar of the regulatory framework for artificial
intelligence.

6. Conclusion

Al's introduction into the energy sector offers hitherto
unseen opportunities as well as difficult regulatory
obstacles. Al revolutionizes oil drilling and improves smart
grids but raises concerns about liability and accountability.

Because the current legal system finds it difficult to manage
Al's autonomy and clandestine development, regulating Al
in the energy sector demands striking a careful balance
between supporting innovation and managing dangers. This
calls for a comprehensive regulatory approach. Working
together to integrate legal, technological, and ethical
considerations is crucial as we head toward an Al-driven
future. By adopting this strategy, we can mitigate risks and
guarantee a just and sustainable energy future while utilizing
Al's disruptive potential in the energy sector.

Al may play a significant role in enhancing renewable
energy production, supporting localization, and establishing
microgrids. This requires understanding the many
stakeholders engaged in developing the power sector. This
includes investors, financial institutions, local citizens, and
entrepreneurs who may encourage the development of new
business models and power solutions. This has been
indicated by the ECOWAS regional strategy and action
plans as a crucial component. Regional capacity-building
workshops have aimed to enhance member states'
comprehension of green power production and technologies,
industrial challenges, and opportunities for key stakeholders
in the sub-regions energy sector. Al may enhance faster
adoption and more excellent power stability.
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ANAHTAR KELIMELER 0z
Siirdiriilebilirlik Sosyal ve ekonomik kalkinmanin hedefleri arasinda artik siirdiiriilebilirlikle beraber dengeli kalkinma da bir
Kalkinma zorunluluk haline gelmistir. Yiizyildan daha uzun siiredir Tiirkiye’de uygulanan kooperatif modeli, istihdam

yaratmak, iiriin ve hizmet yaratarak atil konumdaki kaynaklarin ekonomiye yeniden kazandirilmasini saglamak
gibi ana amaglara sahiptir. Kadinlarin istihdama dahil edilmesi, siirdiiriilebilir gelir elde etmelerinin
saglanmast, becerilerinin artirilmast, sosyallesmeleri ve 6rgiitlenmeleri gibi sosyal hedefleri igermekle beraber,
¢ergevede yerel tiriinlerin tiretiminin devamu, i¢ ve dis gége sebep olacak bolgesel itici faktorlerin azaltilmast,
bolgeler arasi gelismislik farkinin en aza indirilmesi, kooperatiflerin iginde bulunduklart cografi bolgenin
stirdiriilebilir kalkinmasina katki saglamasi, yerel kaynaklarin dengeli kullanilmasi, ¢evrenin korunmasi gibi
gayeleri de kapsamaktadir. Bu galigma TR 71 bélgesinde yerel iiriin ve gidalarin kadin kooperatifleri vasitasiyla
bolgenin ekonomik kalkinmasina ve siirdiiriilebilir tiretimine etkilerinin belirlenmesini amaglamaktadir.

Kadim Kooperatifleri

KEYWORDS ABSTRACT
Sustainability Balanced development, along with sustainability, has become a necessity in the pursuit of social and economic
Development development. The cooperative model, which has been practiced in Turkey for more than a century, has the

main objectives of creating employment, creating products and services, and reintroducing idle resources into
the economy. Women's cooperatives have social objectives such as including women in employment,
providing them with sustainable income, increasing their skills, socializing and organizing them. Within this
framework, the following objectives were qualitatively investigated: the continuation of the production of local
products, the reduction of regional push factors that cause internal and external migration, the minimization of
the development gap between regions, the contribution of cooperatives to the sustainable development of the
geographical region in which they are located, the balanced use of local resources, and the protection of the
environment. This study aims to determine the effects of local products and foods in TR 71 region on the
economic development and sustainable production of the region through women's cooperatives. In this sense,
it is thought that the region will contribute to the literature on the economic and social development potential
of the region based on the local.

Women's Cooperatives

1. Giris kalkinma calismalarinin odaginda kirsal kalkinmanin yer
f e e almasina ragmen, kirsal bolgelerdeki az gelismislik ve buna
Iktlsa§h kalkinma giinimiizde sadece, ezkonom1k bitylime, bagli olarak yoksulluk varligmi devam ettirmektedir
sanayilesme ve kentlesme olarak degil aym zamanda  (aghjey ve Maxwell, 2001; Odi, 2002). Bununla birlikte

ekonomik siirdiiriilebilirlik, sosyal adalet, yerel ekonomik ksul niifi biiviik cosunlusu kirsal béleelerde havat
kalkinma seklinde de amilmaktadir. Diinya genelindeki yoksul nulusull buytlic goguniugt Rifsal bolgelerde haya
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siirmektedirler (Anderson, 2003; IFAD, 2011). Benzer
durum Tirkiye i¢cin de gegerlidir. Sosyal ve ekonomik
gostergelerin  birgogunda kirsal bolge niifusunun, kent
niifusundan daha yoksul oldugu ortaya konulmustur.
Cagimiz sartlarina gore kirsal bolge ve kent arasinda yagam
sartlar1 ve refah makasi giderek acilmaktadir. Ciinkii kirsal
bolgelerdeki, temel refah sartlart olan saglik, egitim, ulagim
ve konut sorunu gibi problemlere kalici ve yeteri ¢oziimlerin
heniiz tam olarak saglanamamasi en ©onemli nedenler
arasinda sayilabilir (Bigki, 2011).

Kir ve kent arasindaki refah farkinin en aza indirilmesi
amactyla, s6z konusu problemi yasayan iilkelerin tiimiinde,
kirsal kalkinma politikalar ile kirsal alanda yasayan niifus,
diger bir ifade ile kdylii niifusun gelir ve yasam kosullarinin
iyilestirilmesi kalkinma amaglarinin gerceklestirilmesinde
ilk siralarda yer almaktadir (Giilpak, 1997). Bu sebeple
kirsal kalkinma; dogal kaynak kullaniminin siirdiiriilebilir
bir sekilde kullanilmasindan yola ¢ikarak, hem kirsal
niifusun gelir seviyesinin yiikseltilmesi hem de yasam
standartlarinin iyilestirilmesi kirsal alan ile gelismis bolgeler
arasindaki geligmislik farkinin en aza indirilmesi amaglanip,
aynt zamanda bdlgedeki cevre ve kiiltiir degerlerinin
korunmasi ve gelistirilmesi goz Oniinde tutularak, yerel
bolgelerde farklilik igeren, ekonomik, sosyal ve kiiltiirel
ihtiyag, potansiyel ve dinamikleri de i¢eren bir bakis agisi ile
genis sektor agli bir yaklagimla planlanan faaliyetlerin
tamami olarak tanimlanmaktadir (DPT, 2006).

Tanimlanan kirsal kalkinma amag¢ ve yonelimleri dikkate
alindiginda bu noktada kirsal bolgelerde yerel iiriinler
oldukca onemli hale gelmektedir. Zira yerel {iirlinler,
bolgenin dogal ve kiiltiirel mirasin1 yansitan Onemli
unsurlardir ve yerel ekonomilerin canlanmasina katki
saglayarak bolgenin sosyal ve ekonomik potansiyelini
yiikseltmektedirler. Ayni zamanda, bu iiriinlerin tiretimi ve
pazarlanmasi, yerel tarim ve el sanatlarinin korunmasini
desteklemekte ve c¢evresel siirdiiriilebilirlige de katki
sunmaktadirlar. Kirsal alanlarda yerel iriinlerin biiyiik
cogunlugunun kadin emegi ile tiretildigi dikkate alindiginda
kadin kooperatiflerinin yayginlig1 ve aktifligi dikkate deger
hale gelmektedir.

Kadin kooperatifleri, kadin eliyle kurulmus ve onlar
tarafindan yiiriitiilen kooperatifler olarak yalin bigimde
tanimlanmakla birlikte uluslararas: literatiirde tam olarak
kabul gdrmiis bir tanimi bulunmamaktadir (KEIG, 2015:
15). Tirkiye’de kadin kooperatiflerinin kurulusu ceyrek
yiizyilla dayanmakla birlikte son yirmi yila bakildiginda
sayilarinin artisinda bir ivme oldugu goriilmektedir. Sivil
toplum kuruluslarinin ¢aligmalari, bakanliklarin politikalari,
yerel yonetim faaliyetleri ve ¢esitli kamu kuruluglar ile
uluslararas1 kuruluslarin destekleriyle son yillarda kadin
kooperatifleri sayisinda dnceki yillara nazaran yiiksek bir
artis goriilmektedir. (Bilgin ve Taniyici, 2008). Giiniimiizde
kadmn kooperatiflerinin sayisinin artmasinda, bahsi gecen
kurum ve kuruluslarin kooperatiflere iiretim yeri, meslek
edindirme egitimi, sivil toplum kuruluglar ile kadinlarin
motive edilmesi gibi faktorlerin etkisinden bahsedilebilir.

Diger taraftan yapilan desteklerin saiki ise, kadin
kooperatiflerinin, yoksullukla miicadelede ve kirsal
kalkinmada, kadinlarin istihdama dahil edilmesi, ekonomik
ve sosyal giliclenmelerinin saglanmast i¢in Onemli
araglardan birisi olarak goriilmesi olarak diistintilebilir.
Dolayistyla kadin kooperatifleri, kadinlarin ekonomik ve
sosyal hayata katilimini artirarak, toplumsal cinsiyet esitligi
ve kalkinma hedeflerine katkida bulunmaktadirlar.
Kadmlarin kooperatifler araciligiyla elde ettikleri gelir,
ailelerinin ve toplumun genel refahii artirirken, yerel
ekonominin g¢esitlenmesine ve giiclenmesine de yardimci
olabilmektedir.

Diinya genelinde de durum Tiirkiye’deki benzer amag ve
politikalar1 barindirmaktadir; pek ¢ok kurum ve kurulusun,
yoksullukla miicadele, ekonomik kalkinmanin saglanmast
ve refah seviyesinin artirilmasi ve kadmlar giiglenmesi
amaci, toplumsal yapida yer etmis olan cinsiyete dayali giic
esitsizliklerinin azaltilmasi ile saglanabilecektir. Cinsiyete
dayali toplumsal yapidaki giic dengesizliginin bu yolla
astlmasi, kadinlarin sosyal ekonomik agidan dezavantajli
oldugu tlkelerde, kadin haklarinin yerlesmesine de énemli
katkilar saglayacaktir (Demetriades 2009).

Tiirkiye’de TR71 bolgesinde kadin kooperatifleri ile ilgili
yapilan c¢aligmalar ile, mevcut durumun arastirildigt
calismalar, faaliyet halindeki kooperatifler ve kadinlarin
kooperatifleri araciligiyla ekonomik ve sosyal yasama dahil
olabilmesine destek veren c¢alismalar, kadinlarin giic
kazanmasi ve kadinlarin istihdama katilma potansiyellerinin
artirtlmast  ¢abasim1  igermektedir.  Diger taraftan
kooperatiflesme sahasina bakildiginda, kadin kooperatifleri
genel itibariyle ‘kadinlara ait i’ seklinde nitelendirilen
faaliyet alanlarinda yer aldigi goériillmekte ve ¢ogunlukla
kooperatif iiyeligi ve kaynaklara erisimde bazi sikintilar
ortaya ¢ikabilmektedir. Dolayisiyla kadinlarin
kooperatiflesmesi ~ kirsal ~ kalkinma  politikalarmin
gerceklestirme araglarindan birisi olarak kabul edilen
kadinlar giiglenmesi, cinsiyet dengesizliginin yarattig
dezavantajin ortadan kaldirilmasi, kadm istihdaminin
artirtlmas1 amaglarinin gergeklestirilmesini tartigmali bir
konuma tagimaktadir. Bu baglamda 6zellikle kirsal alanda
kadin kooperatiflesmesi ve yerel iriinlerin ekonomik
siirdiiriilebilirlik potansiyellerinin arastirilmasi 6nem arz
etmektedir. Calismanin motivasyonunu séz konusu
6nemlilik olusturmaktadir. Dolayisiyla ¢aligmanin amacini,
TR71 Bolgesi'nde yerel iriinlerin ve kadin kooperatiflerinin
bolgesel kalkinma {izerindeki ©nemini belirlemek ve
vurgulamaktir. Bu sebeple ¢alisma, yerel iiriinlerin ve kadin
kooperatiflerinin TR71 Bdlgesinin ekonomik, sosyal ve
kiiltiirel dokusuna olan katkisini ortaya ¢ikarmak igin bir
pencere agmay1 hedeflemektedir.

2. Kavramsal Cerceve

Gliniimiizde ekonomik kalkinmanin gergeklestirilmesinin
bir ayag1 da bolgesel gelismislik farkinin azaltilarak kirsal
kalkinmanin saglanmasidir. Kirsal kalkinma i¢in yorenin ya
da bolgenin var olan sosyal, kiiltiirel ve cografi varliklarinin
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optimum sekilde degere konu olmasi ve biitiin kaynaklarin
kullaniminda siirdiiriilebilirligin dikkate alinmas1 6nem arz
etmektedir. Bu anlamda bir yorede cografi sartlarin elverdigi
Olciide iiretimi gerceklestirilen ve o yoreyle 6zdeslesmis
iiriinler kirsal kalkinma i¢in en etkili sekilde kullanildiginda,
yorenin potansiyelinin degerlendirilmesine 6nemli derecede
katki saglamasi miimkiindiir. Boylesi bir siirecin temelinde,
geligmis lilkelerde uygulandigi gibi kirsal kalkinmanin yerel
olanaklara gore gergeklestirilmesi ve bolgenin dzelliklerinin
dikkate alindigi  stratejiler  gelistirilerek  standart
yaklagimlarin diginda daha farkli yaklagimlarla kalkinmanin
saglandigr gorlilmektedir (Basibiiyiik, 2004). Yerel
irinlerin =~ ve  bolgesel  kiiltiirel  potansiyellerin
degerlendirilmesi, cografi isaret ile niteliginin artirilmasi ve

diinya genelinde o yoreyle kodlandirilmas: kirsal
kalkinmanin gerceklestirilmesi i¢cin 6nem arz etmektedir.
Diger taraftan kooperatiflesme ve Ozellikle kadin

kooperatiflerinin yerel ve bolgesel iiriin bazinda sayilarinin
ve faaliyet alanlarinin artirllmasi bir taraftan potansiyel
kadm emeginin etkin kullanimi ve kadinin giiglenmesinin
saglanmasi ile bolgenin sosyal ve ekonomik kalkinmasinin
saglamasi acisindan genis ve katmanli bir katki yaratmasi
kirsal kalkinma c¢alismalari agisindan biiylik 6nem
tagimaktadir.

Yerel Uriin: Birgok iiriin diinyada ‘cografi’ adi ile
bilinmekte ve bu iiriinler yer aldiklar1 bdlgenin kendisine
0zgii dogal sartlar1 ya da insan faktoriiniin bilgisi, becerisi,
deneyimi ve geleneklerinden olusan bir nevi tipik iiriinler
yoresel iriin olarak nitelendirilmektedirler (Tekelioglu ve
Demirer, 2008: 89). Yoresel iiriinlerin ortaya ¢ikmasinda
¢ok farkli degiskenler etkendir. S6z konusu etkenler bagimli
ve de bagimsiz degiskenler olarak nitelendirilmektedir.
Farkli tarihi gegmis, bolgesel ve ulusal kiiltiir, gelenek,
yagsam tarzi, ¢aligma sartlarinin degiskenligi gibi sosyal
sartlar, merak, ilgi ve yaraticilik, emek gibi beseri sartlar
bagimli degiskenleri olustururken, bdlgenin iklimi, toprak
yapisi, ve yiikseltisi bagimsiz degiskenleri olusturmaktadir
(Coskun, 2001: 3-5). Bagiml degiskenler sosyal degiskenler
de dahil olmak {izere insan faktoriine baglh iken bagimsiz
degiskenler biiyiik oranda insan faktoriiniin disinda var olan
verilerdir. Tiim bu verileri kullanarak sekillendiren, fayda
yaratan etken yine beseri faktdrdiir. Bu sebeple bahsi gecen
verilerle ortaya konan iiriin o cografya ile taninir ve
isaretlenir.

Cografi Isaret: Belirlenen bir toprak iizerinde, belirli bir
bolge ya da alanda mevcut olan {irlinleri ve Kkalitesini
gostermekle beraber o bolgenin ticari ¢ikarlarimi da temsil
etmektedirler. Bununla beraber cografi isaretler, tirinle ilgili
net ve iriiniin mengei ile ilgili gilivenilir bilgi vermesi
bakimindan tiiketicilere yardimc1 olmaktadir. Ciinkii cografi
isaret, bir iriiniin belirli bir yoreye veya bolgeye ait
oldugunu, iin ve 6zelliklerini o bolge veya yoreden aldigini
diger ifade ile iriiniin biitiin niteliklerinin o cografyanin
menseinden olustugunu ifade etmesi bir nevi tliriiniin kimlik
karti niteligini tagimaktadir (TPE, 2004: 49; Gokovali, 2007,
Bérard ve Marchenay, 2008)

Cografi isaretler, temelde ayirt edici isaretlerdir. Bu sebeple
entelektiiel Ozellikli sermaye olarak degerlendirilerek
ekonomide Onemli bir agirlikta yer alirlar. Ekonomisi
sanayiden ziyade tarima dayali olan gelismekte olan iilkeler
icin cografi isaretler ayricalikli bir anlam tagimaktadir.
Dolayistyla bu iilkelerin kirsal kalkinmasinda, yerel
iriinlerin cografi isaretlerle Kkalitesinin ve menseinin
belgelenmesi iriin ticareti ve uluslararasi camiada
kalitesinin duyurulmasi ag¢isindan fayda yaratmaktadir.
Ciinkii gelismekte olan filkelerde sanayilesme heniiz
tamamlanamadig1 i¢in, geleneksel iiretim teknikleri ve
tarimsal Uretim ekonominin ana yapisint olugturmasi
acisindan bu yontemle iiretilen {irlinlerin ekonomiye katkisi
Onem arz etmektedir.

Kooperatifcilik: Kooperatifcilik anlayisi, dayanisma ve
ortak hareket etme, diger bir deyisle imece usulii bir araya
gelerek bir amaci gergeklestirme felsefesine dayanmaktadir.
Bir ortak girisim olarak ilk defa 28 tekstil is¢isi hareketi
olarak baglayan kooperatif¢ilik, giiniimiizde yarim milyara
yakin insanin dahil oldugu bir gii¢ hareketine doniismiistiir
(Kog, 2001; Gibson, 2005). Dolayisiyla giiniimiizde oldukga
yayginlasan, multidisipliner yaklagimla kullanimi artan ve
igerigi zenginlesen kooperatif¢iligin siirlarmin
belirlenmesi ve tam bir taniminin yapilmasi zorlasmaktadir.
Zaman igerisinde gergeklesen degisim ve gelisme ile
kooperatif¢ilik anlayist da degisime ugramistir. Bu siireg
kooperatiflerin odak noktasini belirli sosyal ve mesleki
grubun ve bu olugumlarin ¢gikarlardan soyutlayarak bir biitiin
seklinde toplumun geneline yayilmasina sebep olmustur
(Miilayim, 2006; Ada, 2002).

Kooperatif¢iligin, belirli bir amaci gergeklestirmek igin,
kiiltirel, ekonomik ve sosyal niteliklere sahip, iiyelige giris,
gorev, yetki ve sorumluluklarin belirlenmis, isleyisinin
demokratik yolla yiiritildiigli, geg¢misten beri olusan
prensiplerinin ¢esitli yaklagimlar ve giinlin sartlart ile
giincellendigi, hukuk sitemlerinde kendine yer bulan, kamu
kurum ve sivil toplum kuruluslar1 ile is birligine
girigilebilen, secilen faaliyet alani igerisinde belirlenen
hedef i¢in iiyelerin gii¢ birligi ettigi olusum seklinde bir
taniminin yapilmas: da miimkiindiir.

3. Bolgesel Kalkinmanin Bir Aktorii Olarak Kadin
Kooperatifleri

Diinyada ilk defa 1844 yilinda Ingiltere’nin Rochdale
kasabasinda, kisilerin sosyal ve ekonomik agidan gii¢ birligi
ederek dayanigmanin saglanmasi amaciyla uygulanan
kooperatif¢ilik hareketi sanayilesmenin yogun sekilde
yayginlasmaya basladigt bir doneme denk gelmistir.
Tiirkiye’de ilk kooperatif¢ilik hareketleri benzer bir tarihte
olusmustur; resmi olarak ilk uygulamanm 1863 yilinda
faaliyete gegen ve Mithat Pasa tarafindan kurulan, bugiinkii
Ziraat Bankas1 ve Tarim Kredi Kooperatiflerinin temelini
olusturan Memleket Sandiklart ile yapildig1 goriilmektedir
(Miilayim, 2006; Kog, 2001; Hazar, 1990). Giliniimiizdeki
sosyal giivenlik sisteminin de temelindeki olusum olarak
sayilan Memleket Sandiklari’na, sosyal giivenligin de temel
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islevlerinden olan nesiller arasi ve katilimcilar arasi
dayanigsma niteligine binaen atifta bulunulabilir.

Anadolu’da 13. ve 19. Yiizyillar boyunda faaliyette bulunan
Ahi birliklerini kooperatif benzeri yapilanmalarin ilk
ornekleri olarak gosterilebilir. Yapisal olarak kokli bir
gecmise sahip olan Ahi Birlikleri, barindirdigi, ahlaki, ticari
ve ekonomik, sosyal ve politik degerleri ile yapilandirdig
tiyelik sematigi bir gesit kooperatif benzeri orgiitlenme
olarak nitelendirilebilir (Miilayim, 2006; Kog, 2001; Hazar,
1990).  Boylelikle — Tirkiye’de,  Diinya’daki  ilk
uygulamasindan kisa siire sonra uygulanabilmesi,
kooperatif¢iligin olusumunun uzun bir ge¢mis birikiminin
tizerine insaa edildigini sdylemek miimkiindiir.

Ortak Ozelliklerine bakildiginda kooperatifler, benzer
ekonomik sikintilar1 gidermek i¢in ¢abalayan, ekonomik
sikintilarin zararlarin1 en aza indirebilmek igin, {iretim,
tiketim ve kredi benzeri temel iktisadi gereksinimlerini
kargilayabilmek i¢in kurulan modern kurum seklinde de
tanimlanabilir. Bu tanimlama ile kooperatifler genellikle
iktisadi niteligi ile 6n plana ¢iksa da ayni1 zamanda toplumsal
ve de Kkiiltiirel amacglara da sahiptir. Kooperatiflesme
hareketleri 6zellikle toplumun genelinde tanimda bahsi
gegcen amagclart tagimakla birlikte, 6zellikle kirsal alanda
yasayan niifusa, bireyler arast dayanigma, giiven, adalet,
hosgorii, saygi, iletisim, acgiklik, ozgiirlik, katilimcilik,
elestirebilme kabiliyeti, diiriistlik ve sorumluluk bilinci
katmas1 gibi sosyal ve kiiltiirel kazanimlar da eklemektedir
(Miser, 1999; Ayhan, 1993; Kus, 2015).

Diger taraftan bakildiginda, diinya niifusunun yarisindan
fazlasinin, az gelismis iilkelerin kirsal bolgelerinde yasadigi
goriilmektedir. Bu durum kirsal kalkinmayi 6nemli ve
oncelikli bir husus haline getirmektedir. Kirsal kalkinmanin
tanimi ise, Birlesmis Milletler tarafindan ifade edilen
“toplum kalkinmasi” tanimina binaen yapilmaktadir. S6z
konusu tanima goére, “kiiciik niifus gruplarinin, iginde
bulunduklar1 mevcut ekonomik, toplumsal ve Kkiiltiirel
sartlarin iyilestirilmesi gayesi ile girisilen gayretlerin
devletlerin bu konuyu amag¢ edinerek uyguladiklart
faaliyetlerle birlestirilmesiyle, bu bdlgesel niifusun
toplumun biitiinliyle kaynastirilarak, ulusal kalkinma
cabalarina tam manada katilimlarinin saglanmasi ile
bolgesel farkliliklarin azaltilmasi siireci kirsal kalkinma
olarak ifade edilmektedir (Geray, 2014: 10). Diger bir ifade
ile, kirsal bolgelerin biitiin kaynaklar1 dahil olmak iizere,
kirsal niifusun siirdiiriilebilirliginin olusturulmasi, mevcut
kaynaklarin optimum diizeyde ve ¢evreye duyarli olarak
kullanilmasi, sivil toplum orgiitleri ve yerel idarelerin
katilimlarinin artirilmasi ve kirsal bolgelerde yasayanlarim
hayat sartlarinin iyilestirilmesi kirsal kalkinmanin temel
amaglar1 arasinda yer almaktadir (1na1, Ceki¢ vd., 2009;
Giimiisoglu, 2012). Kirsal kalkinma tanim ve amacindan
yola cikarak, kirsal alandaki her bireye ulasabilmek, ¢ok
yonlii katilimin saglanmasi, siirdiiriilebilirligin saglanmasi,
asamal1 olarak ekonomik ve sosyal sorunlarin giderilmesi,
halk, STK ve kamu is birliginin artirilmasi, faaliyetlerin
etkinliginin yiikseltilmesi seklinde kirsal kalkinmanin

prensiplerini siralamak miimkiindiir.

Toplum kalkinmasi ile kooperatif¢ilik kavramlarinin
birbirlerini tamamlayan ve birbirlerinden beslenen iki
kavram oldugunu ifade etmek olasidir. Ciinkii kiigiik
topluluklarin 6zellikle kirsal alandaki niifusun, ekonomik,
toplumsal ve kiiltiirel yonden durumlarinin iyilestirilmesi ve
bu alanlarda refah seviyesinin yiikseltilmesi i¢in kooperatif
hareketinden  faydalanilmas1  gerekmektedir.  Ciinkii
kooperatifciligin  temelinde, kirsal niifusun yasadigi
bolgenin kaynaklar1 kullanilarak, kendi kendine yardim,
sorumluluk alma, demokrasi bilinci, esitlik¢ilik, tarafsiz
olma ve en dnemlilerinden birisi olan dayanisma ruhu gibi
degerlere; goniilli ve de serbest katilim, ortaklarin
demokratik yoOnetimi ve ekonomik katkisi, 6zerkligi ve
bagimsizligi, egitme, Ogretme, bilgilendirme ve
kooperatifler arast1 igbirligi olugturma, toplumsal sorumluluk
gibi temel ilkelere (Rehber, 2011) haiz kooperatif¢ilik
hareketi toplumun kalkinmasi igin elzem olan halkin
gayretlerine  kaynak  olusturmaktadir. Bu agidan
bakildiginda kirsal kalkinma, imeceyle hareket etmenin
olusturdugu faydalarini, kooperatifcilik yoluyla
gergeklestirilen projelerle topluma sunmakta ve kirsal
kalkinmanin 6n sartlarindan birisini de kooperatif¢ilik
olusturmaktadir.

Kirsal kalkinma yaklasimlarindan birisi olan “igsel
kalkinma yaklagimi” biiyiikk oranda yerel kaynaklarla ve
yerel iireticilerce iretilen iretim modeline dayanmasi
sebebiyle oldukca &nemlidir. igsel kalkinma modelinde,
esasen yerel aktorlerin kapasitelerinin artirilmasidir ve bu
gelisme ekonomik kalkinmanin énemli bir unsuru olarak
kabul edilmektedir. Boylelikle kirsal kesimde yasayan
niifusun problem ¢dzme becerilerinin artirtlmast yoluyla
merkezi yonetime olan ihtiya¢ beklentisi ve bagimliliginin
azaltilmast saglanmig olacaktir. Bu baglamda sadece
kapasite gelistirilmesinin yaninda sosyal, kiiltiirel ve gevre
ve yerel sermayenin gibi yerinde kaynaklarin harekete
gegirilmesi iizerinde durulmaktadir. Ciinki igsel kalkinma
yaklasimina gore yereldeki tiim bu yerel sermayeler kirsal
kalkinma i¢in vazgecilemez unsurlardir (Theeuwen vd.,
2021). Yerel kalkinmanmn saglanmasinda ic¢sel kalkinma
modelinin uygulanabilirligi yerel ve ulusal aktorlerin is
birligi ile uygulanacak politika faaliyetlerine baglhidir.
Kalkinma  politikalarin  gerceklestirebilmesi  kirsal
aydinlanma ile desteklenebilir. Bunlar arasinda, mahalli
idarelerin  yonetim kapasitelerinin  artirilmasi,  yerel
girisimcilerin desteklenmesi, girisimcilere ve yerel aktorlere
egitim verilmesi, ozellikle kooperatiflesme siirecindeki
kadinlarin bu siiregle ilgili egitim destegi almalart gibi
politikalar alanda 6n plana ¢ikmakta ve bdylece yerel
degerlere hem saygi gosterilmis hem de iiretime katki
sunulmus olmaktadir.  Tiirkiye’de kirsalda iiretimi ve
istihdam1 artirmak, kirsal alanda yasayanlari sosyal
ekonomik bakimdan gii¢clendirmek i¢in tarimsal kalkinma
kooperatifleri kurulmustur. Bu kooperatiflerin kurulus
dinamikleri farkli olsa da ayni amaci tasiyan birlik 6zelligini
tasimaktadirlar. Tarimsal Kalkinma Kooperatifi, TARIS,
PANKOBIRLIK, Siit Kooperatifleri, Cay Kooperatiflerini,
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sivil toplum kuruluglarinca da desteklenen kiigiik
boyutlardaki yerel iiriin ve kadin emegi iiretimi yapilan ve
sayilart giin gegtikce artan kooperatifleri kirsal kalkinma
faaliyetleri igerisinde, i¢sel kalkinma yaklagiminin 6rnekleri
olarak vermek miimkiindiir.

Diinya’da yoksulluga bir ¢6ziim olarak goriilen ve istthdami1
artirmasi sebebiyle kooperatiflerin bir ekonomik kalkinma
aract olarak onemi giderek artmaktadir. Kooperatiflesme
hareketleri dahilinde kadin kooperatifleri hususu ise
devletler, sivil toplum orgiitleri ve de uluslararasi
kuruluslarin artik daha da yakindan inceledigi bir olgu
haline déniismiistiir. Ozellikle yoksulluk ve issizlik, sosyal
esitsizlik gibi olumsuzluklardan en ¢ok etkilenen grup olan
kadmlarin, bu sorunu kadmn kooperatifleri ¢oziimiiyle
agmas1 yoniinde yogun calismalar ve bu konuda olumlu
beklentiler s6z konusudur (KEDV ve CCA, 2015).Bu
amacla kadin girisimciliginin 6neminin alt1 ¢izilerek hem
ulusal hem de uluslararasi seviyede hazirlanan ve uygulanan
projelerle kadmlarm kooperatif kurabilmeleri ve vya
kooperatiflere aktif iiye olmalari konusunda tesvik ve
destekler olusturulmaktadir. Zira, biiylik oranda kirsal
bolgelerde ve kismen kentlerde kadin kooperatifleri ve
kadin kooperatiflesmesi kalkinmanin en onemli ¢oziim
ayaklarindan birisi oldugu kabuliiyle popiiler olmakta ve
toplumsal ve ekonomik projelerde One c¢ikmaktadir.
Kooperatiflerin tesvik edilmesi ve gelistirilmesi komitesi
(COPAC) ‘nin diinya genelinde 2015 yilinda yaptig1 bir
aragtirmaya gore 1990’li yillardan itibaren kadinlarin
kooperatiflere aktif katilim oranin %75 arttig1 ortaya
konulmustur (KEIG, 2015). Bu oramin giiniimiizde de
giderek artmasinda kalkinma politikalarinin zamanla
degisime ugramasi, ekonomik sistem ve uygulamalarin
donemsel olarak farklilagmasi, kadinin sosyal ve ekonomik
hayattaki yerinin pozitif anlamda sorgulanmaya baslanmasi,
yerel kaynak, yerel iiriin ve yerel kiiltiirlin degerlenmesi ve
kirsal niifusu yerinde ihya etme gibi degisen doniisen ve
birbirini etkileyen, sosyal, ekonomik ve kiiltiirel bakis
acisinin da degisime 6nemli katsinin oldugunu diisiinmek
miimkiindiir.

Son yiizyillik siirece bakildiginda kirsal kalkinma politika
veya yaklagimlarinin 19. Yiizyilin ikinci yarisinda ortaya
ciktig1 goriilmektedir. Zamanla kirsal kalkinma yaklagimlari
donemin sosyal ve ekonomik kosullarindan etkilenmis;
1960’lr  yillarin modernlesmesinden, 1970’li yillarin
hiikkiimet miidahalelerinden, 1980’li yillarin rekabetci
piyasasindan, 1990’1 yillarda katilim ile nitelendirilerek
degisime ugramugtir (Ellis vd., 2001). Kadinlarin
kalkinmaya dahil edilmesi 1980 yili sonra denk gelmis,
kooperatifler insani kalkinmada bir ara¢ olarak goriilmiis,
ayn1 donem yoksulluga yonelik politikalarin agirhk
kazanmigtir. 1990°lara gelindiginde “toplumsal cinsiyet ve
kalkinma” yaklagimlar1 6ne ¢ikmis, bireysel mikro krediler
ile kooperatiflere verilen mikro kredilerin insani kalkinma
araglarindan birisi kabul edilmistir. 1960’11 yillarin
ortalarinda kiiciik ¢iftlik tarimciliginin = biiylime ve
kalkinmanm en 6nemli giicii olarak kabul edildigi kirsal
kalkinmadaki ilk paradigma kaymasi yasanmustir.

Paradigmada ikinci o6nemli degisim, “tabadan tavana”,
“stire¢” yaklagimlar1 olarak nitelendirilen dis teknoloji ve
ulusal diizeydeki politikalardaki degisimle olmustur. Bu
paradigma degisimi, aslinda bir katilim1 igermektedir; kirsal
bolgede yasayan halkin degisim icin, yoksulluklarmin ve
sorunlarinin ¢éztiimiine katkida bulunabilecekleri ve pozitif
bir degisim i¢in kendi 6zelliklerini kendilerinin kontrol etme
yetkisi veren bir siireci isaret etmektedir. Boylelikle
yoksullarin kendi sorunlarinin ¢dziimiine kendilerinin de
katkida bulunabilecekleri katilimer paradigma kabul
gorerek, miidahaleci devlet anlayisi ve her ¢oziimii devletten
bekleme diisiincesinin zayiflamasiyla kooperatifler ve
STK’larin kirsal kalkinma araglari olarak daha etkin
konuma gelmistir. Ayni1 zamanda bu siirecte kadinlarin
erkeklerden daha farkli tecriibeler edindikleri iizerinde
durularak kirsal kalkinmada toplumsal cinsiyet anlayisi
giiclenmistir (Cetin, 2009; KEIG,2015; Petridou ve Glaveli,
2008).

Tiirkiye’de kadin kooperatiflerinin drgiitlenmesi 1990’larin
sonuna dogru deprem bolgesi olan Kocaeli, Izmit ve
Istanbul’da &ncelikli olarak baslamistir. Ardindan Dogu ve
Giineydogu Anadolu bolgeleri ile devam ederek Tiirkiye
geneline kadin kooperatifi orgiitlenmesi  yayilmustir.
Giiniimiizde, farkli faaliyet alanlarina sahip kadin
kooperatifleri Tiirkiye’nin biitiin bdlgelerinde faaliyet
gostermektedir (Cazgir, 2022: 48; Ozdemir ve Yilmaz,
2008).

2012 yilinda Gumrik veTicaret
Kooperatiflerinin  Tanmitim1  ve Kapasite Gelistirme
Projesi’ni  baslatmigtir. Bu diizenleme ile kadin
girisimcilerin  ekonomide daha fazla yer almasmm
saglanmasi, ile Ozellikle kirsal alanlarda daha yogun
gergeklestirilen el isi, ev yemekleri ve yoresel iiriin gibi

Bakanligi “Kadin

ekonomik  faaliyetlerde  yetistiricilerin ~ ekonomiye
kazandirilmast ve bu kadmlarin ekonomik 6zgiirliiklerini
kazanarak maddi bagimliliklarinin azaltilmasi

amaglanmistir (KEIG, 2015; Erdogan 2022).

2014 yilinda Kadin Kooperatifleri Birligi kurulmustur. Bu
birlik, yerel diizeyde faaliyet yapan kadin kooperatiflerinin
faaliyet alanlarina gore ne tiir hizmete ihtiyaci varsa ona
gore egitimler, c¢alistaylar, lobicilik vb. faaliyetler
diizenlemekte; bdylece kadin kooperatiflerinin daha iyi
hizmet saglamalarma  katki  yapmaktadir. Kadin
kooperatiflerinin olumlu katkilari, sistemin
yayginlastirilmas1 ve basartyr yakalamasi adina yogun
calismalarin  yapilmasma yol agmaktadir. Giinimiiz
itibariyle kadin kooperatiflerinin sayis1 toplam 1040°a
ulasmistir (Ozdemir, 2020, TUSEV, 2018, KEDV, 2023).
4, Kadin Kooperatifleri ve Yerel Uriinlerin
Bolgesel Kalkinmaya Etkileri

Kadmn ile kalkinma arasindaki iliskinin nasil olmasi
gerektigine dair yapilan caligmalar giiniimiizdeki gelisim
¢izgisine ulasana kadar 3 agamadan ge¢mistir. Bu konudaki
ilk yaklasim; liberal ve modern bir toplum ekoliine sahip
olan ve kadinin ev digindaki iretken faaliyetlerine
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odaklanan goriistiir. Bu goriis kadin ve erkeklerin ev i¢i ve
ev dis1 faaliyetlerinin ig boliimiinii tam olarak ele alamamasi
ve bunun sonucunda kadinin fazla is yiikii ile kars1 karsiya
kalmasi ile elestirilmektedir; zayif noktasinin bu esitsizlik
oldugu ifade edilmektedir. Fakat yaklasim kadinin
ekonomik alanda varligini1 devam ettirmesine verdigi dnem
ile sonraki yaklagimlar1 pozitif sekilde etkilemistir.
Bagimlilik Teorisi ve Radikal Feminizm’in kavramlarindan
ve analizlerinden etkilenmis olan kadin ve kalkinma
yaklagimi bu donemde ortaya ¢ikmistir. Kadin ve kalkinma
yaklasimi, merkez (gelismis) iilkelerle ¢evre (az gelismis)
iilkeler arasinda var olan ig boliimii ve somiirii iligkisinden
yola ¢ikarak toplumsal diizlemde cinsiyet ayrimima dayanan
is bolimii ve somiirliye odaklanmistir. Temel felsefesi,
kadinlarin ev i¢i ve ev diginda da zaten ¢esitli iiretici
faaliyetlerde bulunduklari, fakat s6z konusu faaliyetlerin
goriiniirliikleri, sosyal ve ekonomik konum bakimindan
marjinal hale doniistiglidiir. Son asamada, toplumsal
cinsiyet ve kadin yaklagimi yeniden iretim siireglerinde
cinsiyete dayali esitsizliklerin doniistiiriilmesi i¢in kapsamli
miidahaleler 6nermektedir (Ozdemir vd., 2020; Miser,
1999). Yaklagimin 6nemli kavramlarindan biri kadinlarin
gi¢clenmesidir. Bu c¢ergevede, kadinlar ataerkil sosyo-
ekonomik yapilarin zayiflatilmas1 ve degistirilmesinde
anahtar rol oynamalidir. Kalkinma politikalarinin da bu
hedefe ulasabilmeleri i¢in kadinlara destek ve kaynak
saglamasi gerektigi vurgulanmaktadir.

Son zamanlarda kadin kooperatifleri, diinyada oldugu gibi
iilkemizde de, genis bir sosyo-politik ¢evrede onaylanan bir
kalkinma yaklagimi olarak daha fazla 6nem kazanmaya
baslamustir. Ozellikle kirsal alanda yasayan ve istihdama
dahil olamayan kadimnlarin, sosyal ve ekonomik hayata
katilimlarini artirmak ve oOrgiitlenme gayretlerine destek
vermek amactyla kooperatifler daha sik gilindeme
gelmektedir. Bu kapsamda, kadin kooperatiflerinin
ekonomik ve sosyal kalkinma igin etkin bir ¢6ziim yolu
olarak goriilmesinde bir fikir birligi olusmustur (KEIG,
2015: 15; Aksoy ve Giinay, 2018).

Kadm kooperatifleri, ekonomik agidan kullanilmayan
kaynaklarin harekete gecirilmesine ve biiyiik dl¢ekli krediye
erisimi artirmaya katkida bulunurken, girisimcilik ve
orgiitlenme kiiltiiriiniin gelismesine destek saglamaktadir.
Ayrica sosyal anlamda da 6nemli bir rol oynamaktadirlar.
Bu orgiitlenmeler, yoksullugun azaltilmasina ve iilkenin
ekonomik ve sosyal agidan kalkinmasma katki
saglamaktadir. Ayni zamanda, kadmlarin toplumsal
konumlarmi giiglendirerek toplumsal cinsiyet esitligi ve
adaletinin ilerlemesine de yardimci olmaktadir. Kadin
kooperatifleri, kadinlarin ekonomik faaliyetlerde daha aktif
rol almalarimi saglayarak onlarin giiglenmesine ve kendi
hayatlar1 {izerinde daha fazla kontrol sahibi olmalarina
destek olmaktadir. Bu sekilde hem bireysel hem de
toplumsal diizeyde kadinlarin giliglenmesine Onemli
katkilarda bulunmaktadirlar (Aksoy ve Giinay, 2018; Avsar,
2017: 24-25).

Her bolgenin fiziki ve beserl oOzellikleri gbz Oniinde

bulundurularak hazirlanan kalkinma politikalart kadin
kooperatiflerini de etkilemektedir. Kirsal alanlarda el isi, ev
yemekleri ve yoresel lirlinlerin imalatinin daha yogun
oldugu goriilmekte ve politika yapicilar bu alanda faaliyet
yapan girisimcilerin  gliclendirilmesi i¢in politikalar
olusturulmaktadir. Bundan dolay1 kadin kooperatiflerinin
sayisinin her gegen giin arttigi ve farkli alanlarda dinamik
bir yapi sergiledigi goriilmektedir.

Kirsaldaki kadinlarin is hayatina katilimlar1 genellikle daha
geng yasta gerceklesmekte {icretsiz aile iggisi olarak tarimda
faaliyet gostermektedir. Ekonomiye yaptiklar1 katkiya
ragmen kendilerine ait bir {icrete sahip olmayan bu kadinlar,
emeklilik haklarindan, saglik hizmetlerinden, egitim ve
sosyal giivenlik haklarindan da yararlanamamaktadir.
Bundan dolay: kirsal bolgelerde iicretsiz aile ig¢isi olarak
faaliyette bulunan kadinlarin emek piyasasina katkisinin
ekonomiye kayith olarak degerlendirilmesi gerekmektedir.
Kadinlarin is hayatinda ticretsiz c¢alisan kesim olarak
goriilmesi yerel ekonomik kalkinmada gergek etkisinin
tespit edilmesini engellemektedir. Bu noktada kadinlarin
emeklerini kayit altina alacak ve onlar1 girisimei olarak
piyasada  destekleyecek bir  yapilanmaya ihtiyag
duyulmaktadir. Bu nedenle bireylerin tek bagina
yapamayacaklar1 isleri is birligi ile en iyi bigcimde ve
maliyette yapmay1 saglayacak kooperatif anlayisinin
ehemmiyeti artmaktadir. Kooperatifler, {retime dahil
edilmeyen kaynaklarin {iretime kosulmasina, tarimsal
iretimin ve kiigik boyutlu dretimlerin sanayiye
uyumlanmasma, girisimcilik ve Orgilitlenme kiiltiiriiniin
gelismesine katkida bulunurken sosyal agidan kirsal

kalkinmanin  saglanmasina, kirsal kesimden gociin
Onlenmesine, yoksullugun azaltilmasina vb. imkéan
tanimaktadir (Tekin, 2019: 45; Davashgil, 2011).
Kooperatifler, ozellikle kadn yoksullugunun

azaltilmasinda, kadin girisimei sayisinin artirilmasinda,
kadinin isgiiciine katilimimin pekistirmesinde, toplumsal
cinsiyet esitsizliginin ortadan kaldirilmasinda, kisaca
kadinin  ekonomik ve sosyal hayatta  yerinin
giiclendirilmesinde etkili araglardan birisi olarak kabul
gormektedir (Aksoy ve Giinay, 2018).

Kooperatiflerin sagladig: yararlar, yoksullugun azaltilmasi,
istihdamin artirilmasi, sosyal icermenin saglanmast ve
sirdiiriilebilir ~ kalkinma  gibi  alanlarda, kadinlarin
giiclenmesi ve toplumsal cinsiyet esitligi agisindan 6nemli
sonuclar  dogurmaktadir. Bu  cercevede, kadin
yoksullugunun azaltilmasi, istihdaminin artirtlmasi, sosyal
ve ekonomik olarak dezavantajli durumda olan kadinlarmn
topluma kazandirilmasi gibi hedefler 6ne ¢ikmakta ve kadin
odakli alternatif kalkinma modellerinin gelistirilmesi
gerekliligi vurgulanmaktadir (KEIG,2015)

Kooperatif¢ilik, toplumsal koklere ve demokratik ilkelerine
dayanan, degisen kosullara hizla uyum saglayabilen ve
katilimei, isbirlik¢i iliski aglarma sahip olmasiyla dikkat
ceken bir faaliyettir. Bu 6zellikleriyle toplumsal kalkinma
icin etkili bir ara¢ olarak degerlendirilebilir. Kooperatifler,
yerel diizeyde ihtiya¢ duyulan hizmetlerin saglanmasinda



156 Celik Bayram, F. & Eroglu, 1. / ]. of Recycling Economy & Sustainability Policy 2024 3(2) 150-159

onemli rol oynamakta, istihdam olugturmakta ve toplum
icindeki bireylerin sosyal baglarini gii¢clendirmeye yardimci
olabilmektedirler (KEDV, 2023; Gibson, 2005).

Kooperatifler, toplumsal sosyal sorumluluk ilkesi
cergevesinde, bulunduklar1 cografi bdlgenin siirdiiriilebilir
kalkinmasma katkida bulunmaktadir. Bu baglamda,
kooperatifler yerel kaynaklarin dengeli kullanimimni tesvik
eder, ¢gevrenin korunmasina 6nem verir, ortaklar ve iiyeler
arasinda bilgi paylasimini saglar ve teknik bilgi ve
becerilerin  gelistirilmesine destek olur. Dolayisiyla,
ozellikle az geligsmis bolgelerde, 6zellikle kirsal alanlarda
kurulan kooperatifler, bolgesel esitsizliklerin azaltilmasinda
hizli ve etkili bir rol oynarlar (Cetin, 2009).

5. TR 71 Bolgesi Kadin Kooperatiflerinin Genel
Durumu

Tiirkiye’de kooperatif modelinin ge¢misi ylizyildan daha
uzun siirece dayanmaktadir. istihdam imkanlarim iyi hale
getirmek, Uirlin ve hizmet temin etmek ve ekonomiye katki
saglamak icin kooperatif¢ilik uygulamalart devam
etmektedir. Kadinlara yonelik kooperatif faaliyetlerinin ise
ceyrek asirhik bir gecmise sahip oldugunu gormekteyiz.
Zamanla 6zellikle kir kent arasindaki refah farkini azaltmak
icin, toplumda var olan cinsiyet ayriminin, kadinlarin emek
sarfettikleri halde arka planda kalmasinin 6niine ge¢mek,
kadinlarin sadece tiriin ortaya koymanin 6tesinde kaynaklari
ve ticareti kontrol etmelerinin saglanmasi, toplumda
emeklerinin karsiligin1 ekonomik sosyal ve psikolojik
bakimdan alabilmeleri admna kadin kooperatif¢iliginin
yayginlagsmasi i¢in programlar ve calismalar gelistirilip
uygulanmaktadir. ~ TR71 bdlgesi, yoresel {iriinlerinin
fazlaligi, dikkati ¢cekerken diger taraftan da kadin emeginin
giiclenmesi  icin  kooperatiflesme  yolunda  hizla
ilerlemektedir. Bu ¢alismalarin olumlu sonuglar1 da elde
edilmeye baslanmistir. Fakat Tiirkiye genelinde oldugu gibi
bu bolgeye yonelik yapilan arastirmalar halen kadin
kooperatiflerinin, ekonomik, yonetimsel ve de toplum da var
olabilme giigliikleri ile kars1 karsiya oldugu gortilmektedir.
TR71 bolgesi kadin kooperatiflerinin meveut durumlarinin
tespiti i¢in, genel bir goriiniimiine bakmak gerekmektedir.

Tablo 1. TR71  Bolgesinde Kadin
Kooperatiflerinin illere Gore Dagilimi

Bulunan

Ticaret Bakanhginin Tarim ve Orman

Gorev Alanina Giren Bakanhginin
Kadin Kooperatifi Gorev Alanina Giren
Sayisi Kadin Kooperatif
Sayisi
TR71 Bolgesi 31 12
Aksaray 9 9
Kirikkale 7 0
Kirsehir 5 1
Nevsehir 7 1
Nigde 3 1

Kaynak: AHIKA, Ahiler Kalkinma Ajansi, TR71 Bolgesi Kadin
Kooperatifleri Aragtirma Raporu, www.ahika.gov.tr.

TR71 Bolgesindeki kadin kooperatiflerinin iller ve bagh
olduklar1 bakanliklara gore dagilimi tabloda verilmistir.
Buna gore, bolgede Ticaret Bakanligina bagl olarak faaliyet
gosteren 31 kadin kooperatifi bulunmaktadir. Bu
kooperatiflerin 30'u kadmlar tarafindan kurulmus ve
isletilmekte olan kadin girisimci iiretim ve isletme
kooperatifidir. Diger bir kooperatif ise kadin emeginin
yogun olarak kullanildigi bir {iretim ve pazarlama
kooperatifidir. Tarim ve Orman Bakanligina bagli olarak ise
12 tarimsal kalkinma kooperatifi bulunmaktadir.

Grafik 1. Kadin Kooperatiflerinin Ortak Sayisina Gore
Dagilimi

7 ile 10 arasi; 14; 88%

11ile 20
arasi; 1;
6%
21 ve daha
fazlasi; 1;
6%

Kaynak: AHIKA, Ahiler Kalkmma Ajansi, TR71 Bélgesi Kadim
Kooperatifleri Aragtirma Raporu, www.ahika.gov.tr.

Kadm kooperatiflerinin ortak sayisina gore dagilimi grafik
1 ile gosterilmistir. Buna gore, 16 kadin kooperatifinden
14'iniin 7 ile 10 arasinda ortak sayisina sahip oldugu tespit
edilmistir. Baz1 kadmn kooperatifleri ise kurulus asamasinda,
7 ortag1 bir araya getirmekte bile zorlandiklarini ifade
etmislerdir.

Grafik 2. Kadm Kooperatiflerinin Faaliyet Alanlar

kadinlara yénelik kapasite ve beceri gelistirme 1
faaliyetleri

Kadinlara yonelik kapasite ve beceri geligtirme 5
faaliyetleri
Sosyal- kiiltiirel faaliyetler - 5

0 2 4 6 8 10 12 14 16 18

Kaynak: AHIKA, Ahiler Kalkinma Ajansi, TR71 Bolgesi Kadin
Kooperatifleri Arastirma Raporu, www.ahika.gov.tr.

Grafik 2’de gosterildigi gibi, kadin kooperatiflerinin faaliyet
alanlarinin  ¢ogunlugu  gelir  getirici  faaliyetlerden
olusmakta, bunun yani sira sosyal, kiiltiirel ve kapasite
gelistirmeye yonelik faaliyetler de bulunmaktadir.

Tablo 2'de ise kadin kooperatiflerinin gelir getirici iiriin ve
hizmetleri listelenmektedir. En fazla iretilen {riinler
sirastyla gida ftriinleri, hediyelik esya ve tarim iiriinleri
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olarak belirtilmistir. Hizmetler arasinda ise lokanta/gida
satis1 ve el isi hediyelik esya satis diikkani 6ne ¢ikmaktadir.
Arastirma kapsamindaki kooperatifler genellikle satiglarini
kendi biinyelerinde gerceklestirmekte olup, bazilari ise e-
ticaret, dijital pazarlama gibi alanlarda faaliyet gostermekte
ve bu yonde altyap1 gelistirme ¢aligmalar1 yapmaktadir.

Tablo 2. Kadin Kooperatiflerinin Gelir Getirici Uriin ve
Hizmetleri

Uriinler Frekans
Uriinler Gida ve Tarim Uriinleri 16
El Isleri 5
Dokuma 1
Tekstil 1
Hizmetler Hediyelik Egya 7
Lokanta/Gida Satis 12
El isi/Hediyelik Egya Satis 6
Diikkani

Kaynak: AHIKA, Ahiler Kalkinma Ajansi, TR71 Bolgesi Kadin
Kooperatifleri Arastirma Raporu, www.ahika.gov.tr.

Grafik 3. Kadin Kooperatiflerinin Gelir Kaynaklari
20
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Kadin Kooperatiflerinin Gelir Kaynaklari

B Satis Geliri H Hibe/Destek

m Bagislar m Uyelik Aidatlari
Kaynak: AHIKA, Ahiler Kalkinma Ajansi, TR71 Bélgesi Kadin
Kooperatifleri Arastirma Raporu, www.ahika.gov.tr.

Bolgedeki kadin kooperatiflerinin gelir kaynaklar: sirasiyla
iyelik aidatlari, satis gelirleri, bireylerden ve kurumlardan
alman bagislar ile hibe/desteklerden olusmaktadir. Kadin
kooperatiflerinin  ortalama yillik geliri Grafik 3’te
gosterilmektedir. Bazi kooperatifler heniiz bir yillik faaliyet
donemini tamamlayamamis oldugundan verilen rakamlar
tahmini degerlerdir.

Grafik 4. Kadm Kooperatiflerinin Ortalama Yillik Geliri
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Kadin Kooperatiflerinin Ortalama Yillk Geliri

m0-25.000TL w25.000-50.000TL w50.000-100.000TL  m 100.000 TLve daha fazlasi

Kaynak: AHIKA, Ahiler Kalkinma Ajansi, TR71 Bélgesi Kadin
Kooperatifleri Aragtirma Raporu,2022, www.ahika.gov.tr.

Arastirma kapsaminda ele alinan konulardan biri, kadin
kooperatiflerinin baslangig sermayesini nasil
olusturduklaridir. Grafik 4’te goriildiigii gibi, kadin
kooperatiflerinin ilk kurulus yatirnmini ortaklik paylari,
hibe/destekler, bireylerden ve kurumlardan alinan bagislar
seklinde gergeklestirdikleri tespit edilmistir. Katilimcilarin
beyanlarina gore, kadin kooperatifleri ana sodzlesmeleri
geregi belirli bir siire ortaklarina kar pay1 dagitmamakta ve
elde ettikleri kar1 tekrar kooperatife yatirmaktadir.

TR71 Diizey 2 Bolgesi, Ahiler Kalkinma Ajansi tarafindan
olusturulan 2014-2023 Bolge Plani ile yerel kalkinma
kapasitesini giliglendirmistir. Ajans, bolgedeki gelisime
katk: saglayacak ve olumsuz degisimleri 6nlemekte dnemli
bir rol oynayacaktir.

6. Sonuc

TR71 Bolgesi; Aksaray, Nigde, Kirsehir, Kirikkale ve
Nevsehir’den olusan bdlge, Tiirkiye'nin ekonomik ve sosyal
acidan geligmekte olan bolgelerinden biri olarak bolgesel
kalkinma agisindan 6nemi oldukga biiyiiktiir. Yerel tiriinler
ve kadin kooperatifleri ise bu bdlgenin kalkinmasinda
onemli bir rol oynayabilir. Yerel irlinlerin ve kadn
kooperatiflerinin  desteklenmesi, yerel {ireticilerin ve
kooperatiflerin daha fazla gelir elde etmelerini saglayarak,
“yerel ekonominin canlanmasina” bolgenin genel ekonomik
biiyimesine katkida bulunabilir. Kadin kooperatiflerinin
desteklenmesi, Ozellikle kadinlarin istthdam edilme
olanaklarin1 artirabilir. Bu, bdlgedeki issizlik oranlarimi
diisiirmeye ve gelir dagilimini daha adil bir sekilde yeniden
diizenlemeye yardimei olabilir. Yerel iriinler genellikle
bolgenin kiiltiirel mirasinin bir pargasidir. Bu iiriinlerin
kadmn kooperatifleri vasitasiyla iiretimine ve pazarlanmasina
destek vermek, geleneksel el sanatlarini ve yoresel tarimi
korumaya yardimer olabilir. Bdylece, bolgenin kiiltiirel
kimligini koruma cabalarma katkida bulunulabilir. Yerel
iriinler genellikle daha siirdiiriilebilir tarim ve {iretim
yontemleriyle elde edilir. Bu da cevresel siirdiiriilebilirligi
destekleyerek, bolgenin dogal kaynaklarinin korunmasina
yardimct olabilir. Yerel iiriinler ve el sanatlari, bolgesel
turizmi canlandirmak i¢in 6nemli birer unsurdur. Turistler
genellikle yerel iriinleri ve el sanatlarini satin alarak
bolgeye katkida bulunurlar. Bu da bdlgenin turizm
gelirlerini artirabilir.

TR71 Bolgesinde kadinlarin isgiiciine katilim oranlar
Tiirkiye ortalamasmin oldukca altindadir. Bu durumun
sosyo ekonomik yapiya yansimalart da olumsuz niteliktedir.
Zira kadinlarin iggiicii piyasasina katilimlari, refah ve
kalkinmislik ve de sosyo- ekonomik hayat gostergelerinden
birisi olarak 6nem tasimaktadir. Dolayistyla kadmlarin
isgiicli piyasasina katilim sorunlarinin ¢oziilmesi bolgenin
kalkimmisligi  agisindan  oldukca  elzem  oldugu
goriilmektedir ( AHIKA,2022a: 8) .

Kadin kooperatifleri, kadinlarin toplumsal ve ekonomik
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hayata katilimlarimi artirabilir. Kadinlarin is diinyasinda
daha fazla yer almasi, toplumsal cinsiyet esitli§ine ve
toplumun genel refahina katkida bulunabilir.

Bu nedenlerle, TR71 Bolgesi'nde yerel {iriinlerin ve kadin
kooperatiflerinin desteklenmesi, bolgenin kalkinmasi ve
siirdiirtilebilirligi i¢in hayati 6neme sahiptir. Bu destek hem
ekonomik hem de sosyal agidan bdlgenin giiclenmesine
katkida bulunabilir.

Bolge, Kapadokya'nin zengin dogal ve kiiltiirel mirasiyla
taninmaktadir. Haci1 Bektag-1 Veli, Ahi Evran-1 Veli,
Cacabey, Yunus Emre gibi kiiltiirel figiirler ve Abdallik
kiiltiirii gibi degerler bu zenginligi olusturmaktadir. Doga
turizmi, termal ve saglik turizmi, kiiltiir turizmi, balon turlar1
ve inang¢ turizmi gibi ¢esitli turizm faaliyetleri aktif olarak
yapilmaktadir. Bu ¢esitlilik bolgenin kalkinma potansiyelini
artirmaktadir.

Etkili kalkinma araglarindan biri olarak goriilen kadin
kooperatifleri ekonomik yonden atil kaynaklari harekete
gecirmesi, makro kredilere erisim imkanini artirmasi,
girisimcilik ve drgiitlenme kiiltiiriiniin gelismesine katkida
bulunmasinin yani sira sosyal yoniiyle de 6n plana g¢ikan
orgiitlenmelerdir. Bu orgiitlenme modeli yoksullugu
azaltarak ilkenin ekonomik ve sosyal agidan bir biitiin
olarak kalkinmasinda &nemli bir rol oynamakta kadinin
toplumsal  konumunun  giiglendirilmesinde  katkida
bulunmaktadir (Stiglitz, 2004).

Kooperatifler kadinlar i¢in ekonomik yagsama dahil olma
firsat1 yaratirken, ayni zamanda kooperatiflesme siireci
boyunca verilen egitimlerle hayat boyu O6grenme firsati
sunulmaktadir. Bu egitimler sayesinde sosyal ve teknik
beceriler olmak iizere yeni beceriler 6grenilebilmektedir. Bu
alandaki literatiir ve yapilan ¢aligmalarin incelenmesi
sonucu, kooperatiflesme siireglerindeki faaliyetlerin deger
kattigi ve bolgedeki kadin kooperatiflerinin egitim ve
kurulus asamasinda ¢esitli kurum ve kuruluslarin maddi
desteginden daha fazla faydalanilmasi gerektigi kanis1 hasil
olmustur.

Bolgede gelencksel el sanatlari da onemli bir yer
tutmaktadir. Toprak kap yapimi, halicilik, dericilik,
comlekgilik, c¢inicilik, sele sepeti, ebru sanatt ve
seramikgilik gibi el sanatlari, yerel esnaflar ve sanatkarlar
sayesinde yasatilmakta ve {riinler turistik amagclarla
pazarlanabilmektedir.

Bolgenin demografik, sosyo-ekonomik ve sosyo-kiiltiirel
gelismeler acisindan zayif yonleri ve bazi kisitlar
bulunmaktadir. Bunlar arasinda su kaynaklarinm smirl
olmasi, tarimda yiliksek maliyetler, simirlt lirlin ¢esitliligi,
yenilik¢ilik ve ARGE ¢aligsmalarinin yetersizligi, tiniversite-
sanayi is birliginin zayiflig1, diisiik girisimeilik, turizmde
sosyal imkanlarin yetersizligi, kadinlarda diisiik is giicline
katilim, gd¢, su kaynaklarinin verimsiz kullanimi ve
erozyon dnemli zorluklar olarak 6ne ¢ikmaktadir.

Ahiler Kalkinma Ajansi tarafindan olusturulan 2014-2023
Bolge Plani, TR71 Diizey 2 Boélgesi'nde ekonomi, egitim ve

saglik alanlarinda icsel gelismislik farklarimi en aza
indirgemeyi ve mevcut ekonomik  potansiyelleri
gerceklestirmeyi hedeflemektedir.
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ANAHTAR KELIMELER 0z
Gida Adaleti Stirdirilebilir kalkinmadaki 6nemi goz oniine alindiginda, “sifir aglik” diinya ¢apinda her zaman hayati bir
Gida fsrafi konu olarak kabul edilir. Hem Milenyum Kalkinma Hedefleri hem de 2030 Siirdiiriilebilir Kalkinma Hedefleri

aclig1 azaltmaya ve uzun vadede gida giivenligini saglamaya odaklanmustir. Politika yapicilar siirdiiriilebilir
gida politikalari belirlerken ve alternatif programlar baglatirken, gida kayb1 ve gida israfi da gida giivenligi i¢in
Gida Atik Yonetimi yeni zorluklara neden olmaktadir. Gida israfi i¢in ¢esitli geri doniigiim teknikleri olmasina ragmen, gida israfi
gida kadar degerli bir lirtine doniistiiriilemez. Hikkiimetler gida israfinin geri donistiiriilmesini ve gida israfinin
azaltilmasi i¢in kamuoyunun farkindaliginin artirtlmasini desteklemektedir. Gida israfinin geri doniisimi gida,
atik ve kompost siireglerinden geger. Kompost, bitki ve hayvan gidalarinin belirli yontemlerle nemli oksijen
ortaminda depolanarak organik giibreye doniistiiriilmesi siirecidir. Gida atiklarinin geri doniistiiriilmesinin sifir
atik yaklasimlar1 agisindan faydalari oldugu distiniilmektedir. Ancak, gida atiklarmni temelde Onleyen
politikalar olusturmak daha dnemlidir. Bu ¢alisma, belediyelerin araci rolii baglantis1 araciligiyla gida atiklarini
ve gida kaybini azaltmak igin stratejileri ve politikalar1 kesfetmeyi amaglamaktadir. Amaglandig1 gibi, bu
¢alisma diinya ¢apinda gida kaybi ve gida atig1 ve gida atig1 geri doniisiimil igin son ve mevcut gostergeleri
inceleyecektir. Buna gore, ikincil veriler kullanilacak ve tablolarin yardimiyla gida atigi yonetiminin 6nemi
incelenecektir.

Geri Doniistim

KEYWORDS ABSTRACT
Food Justice “Zero hunger” is always accepted as a vital issue worldwide when considering its importance in sustainable
Food Waste development. Both of Millenium Development Goals and 2030 Sustainable Development Goals focused on

reducing hunger and achieving food security in the long term. While policymakers set sustainable food policies
and launch alternative programs, food loss and food waste also cause new challenges for food security.
Food Waste Management Although there are various recycling techniques for food waste, food waste cannot be transformed into a
product as valuable as food. Governments supports for recycling food waste and promoting public awareness
for reducing food waste. Recycling of food waste goes through food, waste and compost processes. Compost
is the process of turning plant and animal foods into organic fertilizer by storing them in a humid oxygen
environment with certain methods. It is thought recycling food waste has benefits in terms of zero waste
approaches. However, it is more important to create policies that fundamentally prevent food waste. This study
aims to explore strategies and polices for reducing food waste and food loss through the link of the intermediary
role of municipalities. As it is purposed, this study will review recent and available indicators for food loss and
food waste and food waste recycling worldwide. Accordingly, the secondary data will be used and with the
help of tables, the importance of food waste management will be examined.
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1. Introduction

Food waste and food loss are close concepts but contain
some differences. While food waste generally refers to the
leftovers of consumed food, food loss sometimes covers
different situations such as products left in the field or
products that have expired. According to this perspective,
some scholars discuss the technical characteristics of food
becoming waste and waste recycling and disposal aspects,
while others discuss the conditions and policies that cause
food waste. Food waste can be grouped as household waste,
cafeteria or restaurant waste, and waste from food
processing industries (Yasin, et al., 2013). The effect of the
country's management systems and policies are seen in food
waste disposal methods. Municipalities have a duty in
garbage collection and disposal methods as a component of
household and other wastes in countries with central and
local management systems. While the visible face of food
loss is seen as food waste, the fact that food waste that does
not reach the table and cannot be recycled is another
important problem of the process is evident. The reason why
food waste is such a big problem is that hunger and
malnutrition problems have not yet been fully solved
worldwide. The relationship between food waste and
greenhouse gas emissions is also an important indicator in
terms of discussing the process for a sustainable future. “The
carbon footprint of food produced and not eaten is estimated
to be 3.3 Gt CO2 equivalent, without considering
greenhouse gas emissions from land use change. Due to food
waste, approximately 250 km3 of global surface and
groundwater resources are depleted, and food produced but
not eaten covers approximately 1.4 billion hectares of land,
equivalent to approximately 30% of the world's agricultural
land. (Munesue, et al., 2015).

The most problematic processes in terms of food loss can be
considered as the stages between the production point and
the point of sale. For example, Goodwin (n.d.) stated that
while explaining food loss according to the stages between
the production and point of sale, it is “farm, transit, storage,
shop and home” (Goodwin, n.d.; Serrano, 2024).

Figure 1: Food Loss Journey
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Source: based on Serrano (2024) and Goodwin (n.d.)

Although the “Zero Hunger” goal is second on the list of
Sustainable Development Goals, the ongoing hunger
problems are now being expressed as a hunger scandal.

Because statistically, there seems to be enough food to feed
people around the world, but approximately one billion
people do not have enough food, there are people dying of
hunger, and approximately one third of the food produced is
thrown away. (Kieran, and Dolan, 2024). This is a serious
social inequality and ethical problem. “SDG 2 Zero Hunger
represents a unified global call to strategically respond to the
immense challenge of global hunger through sustainable
food production, distribution and consumption” (Kieran,
and Dolan, 2024). According to the United Nations Hunger
Report, hunger refers to periods in which a particular
community or population experiences serious insecurity in
food supply (Uvin, 1994). Hunger, malnutrition and food
insecurity are among the most fundamental indicators that
policies around the world need to be transformed.

These problems experienced in the food sector and the
political dimensions of the process bring the issue of food
justice to the agenda. Food justice, as a field of struggle and
action, brings a critical approach to mainstream food
systems and includes approaches that enable communities to
produce their own solutions to food problems, which are
among the sources of inequalities in society. Unequal access
to healthy food causes settlement areas and geographical
locations to be questioned (Heynen, et al., 2012). From this
perspective, food justice has transformed the process into an
important struggle for rights, along with the search for
alternative solutions in the field of access to food.

Aim and Design

The aim of this study is to examine the technical and
strategic aspects of food waste recycling together and to
present suggestions regarding the intermediary role of
municipalities. Generally, food waste combat strategies,
which also examine the technical aspects of food waste
recycling and food waste prevention policies, are addressed
separately in different publications. In this respect, the
original value of the study is to examine the relationships
between the technical and political infrastructure of the
process by considering food waste statistics. In this study,
reports containing food waste and indicators related to food
waste were examined. This study focuses on the link
between food loss, food waste and recycling food waste.
Accordingly, this study reviews available and open access
data including recent indicators for global food loss and
global food waste. It is thought to give a brief policy sheet
for scholars and policymakers to launch new food security
programs or strategies for reducing food loss and food
waste in the long term.

2. Food Waste Statistics: Indicators for Food
Waste and Food Loss

In social sciences, statistical data and indicators constitute
a criterion for the strength of the scientific basis of academic
studies. However, the sources of the data and the political
tendencies of the institutions that produce these data are
another dimension of the process. The purpose for which the
data is examined and processed by which institution, as well
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as the purpose for which these data will be used by policy
makers, is a separate area of study. When the process is food
waste and food waste, it is generally debatable how sound
and comprehensive the data is obtained in which countries.
In this point, examining indicators can provide a decisive
framework for commenting on food waste. “Indicators on
food waste come in two categories. Evidence that claims to
have outer validity is often found in the grey literature, that
is, in multifarious policy reports and documents from
advocacy groups and non-governmental organizations.
Evidence that claims to have internal validity, other than,
tends to focus on narrow applications. While this general
balance between external and internal validity is not unique
to food waste, no evidence on food waste can claim to have
both external and internal validity, which is problematic to
say the least when it comes to an emotionally charged topic
like food waste” (Bellemare, et al., 2017). Considering this
approach, the following information has been compiled
from various reports. The tables below, in addition to
showing the dimensions of food waste and waste, have
addressed indicators with specific approaches. These
indicators are which sectors produce more food waste, a data
analysis of food waste across continents worldwide, which
food products are wasted more worldwide, which processes
result in food waste, awareness against food waste in the
context of social responsibility through a few sample
countries, global food waste indicators for 2024 through
selected countries and Top Food Companies' waste
generation indicators have been examined. Thus, not only
food waste and food waste data were presented, but also the
extent to which social awareness was gained to reduce this
and what responsible global companies were doing
regarding waste generation were taken into consideration.

Table 1: Food Waste by Sectors (2021)

Sectors Food Waste (million

tonnes) -%

Food Service 244 — 27%
Household 569 — 62%
Retail 118 -11%

Source: adapted from McCarthy, (2021).

The sectors where food loss occurs most are seen as retail,
household and food service as seen in Table 1 (McCarthy,
2021). Among these sectors, the largest source of food waste
is household-based, with a rate of 62%. In this respect, it can
be seen how critical the changes people will make in their
daily lives play in solving this problem.

Table 2 shows the percentage distribution of food loss by
continent. When this table is examined, it is seen that food
loss is less in developed countries and regions, while it
reaches the highest levels in the least developed regions.
From this perspective, it is seen that the regions with the
highest food loss, as known by general indicators, are Africa
and the Caribbean, where hunger is also experienced the
most. The reasons for food loss include agricultural policies,
problems in the supply chain, and climate change. In this
respect, Table 3 was created to understand at which stages

food loss occurs more so that the process can be examined
in detail.

Table 2: Global Food Loss Indicators (2021)

Country Food loss Country Food loss
(%) at (%) at
highest level lowest level

Western 23.6 Eastern Asia 8.5

Africa

Caribbean 22.5 Southern 8.1

Europe

Southern 20.4 Western 7.9

Africa Europe

Sub-Saharan 20.0 Micronesia 7.3

Africa

Small Island 19.0 Eastern 5.0

Developing Europe

States

Source: adapted from Fleck, (2024c).

Similarly, considering which products are less durable,
Table 4 shows the distribution of global food loss by food
products.

Table 3: Food loss based for different stages (from
production to sale)

Stage (%) Food Loss
Farm stage 11
After harvest 8
Processing 1
Stores 8
Home and restaurant 10

Source: adapted from Mulhern, (2021).

When Table 3 is examined, it is seen that the highest food
loss is in the agricultural stage, but this food loss is also
experienced at a high rate in the home and restaurant
process. The lowest food loss is in the processing stage, but
it is seen that the areas that can be intervened and improved
the most are technically processing and stores. In addition,
these indicators have given slightly different percentages in
other studies. Here are a few findings of important studies
on this subject. The McKinsey report states that food suffers
from various percentage losses in the stages from the
producer to the point of sale. (Mulhern, 2021). According to
FAO data, approximately 13% of global food is lost from
farm to point of sale. Food loss is a global problem and has
a negative impact on food security (Fleck, 2024c).

Table 4: Global Food Loss (2023)

Food food loss (%)
Fruit and vegetables 45
Fish and seafood 35
Cereals 30
Dairy products 20
Meat and poultry 20

Source: IFCO SYSTEMS, (2023).

When Table 4 is examined, it is seen that the area where the
most food loss occurs on a global scale is fruit and
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vegetables, with a significant rate of 45%. This also shows
that almost half of the fruit and vegetables are lost. The loss
of these products, which meet people's vitamin needs and
provide a healthy and balanced diet, without being used, is
an important problem. In order to solve this, it should be
considered to accelerate public policies such as organic food
markets, local food initiatives and farm to school
(Yildirim, et al., 2024).

Table 5: Food Waste Awareness (2023)

Boston Consulting Group (BCG) determined that food
waste is worth approximately $230 billion. Other negative
effects such as resource waste and carbon emission release
also occur because of food waste. Therefore, food waste
management strategies are an important topic (Greyb,
2024). According to the study compiled by Greyb (2024),
some of the prominent companies in the food waste
management sector are summarized in Table 7.

Table 7: Waste Generation in Top Food Companies

Country (%) of adults who search for
food waste
China 37
Brazil 34
Germany 32
France 31
us 26
UK 26
Mexico 24

Firms Market Capitalization Total Waste
($ Million), 2022 Generated
September (Thousand
Tonnes), 2021
Nestle 298.409 1.568
Mondelez 75.148 275
General Mills 45471 337
Hershey 45.193 61
Danone 32.166 400

Source: Fleck, (2024b).

Statista (2023) surveyed respondents from several countries
to find out how much food waste they have searched for in
the last 12 months. According to this survey result seen in
Table 5, food waste is most popular in China, while it is least
popular in Mexico (Fleck, 2024b). The most effective way
to recycle food waste is to consider citizens contributing to
the recycling process of food waste in the household process
shown in Table 1. The condition for achieving this is for
citizens to develop food waste awareness and cooperate in
this area. When Table 5 is examined with this approach, it is
seen that in China and Brazil, which have quite large
populations, the fact that awareness is high among adults in
this area is an important advantage, but the fact that this
awareness level has not even reached more than half is seen
as a problem for a sustainable future and food security.

Table 6: Global Food Wastes Indicators (2024)

Country * Tonnes (total food Food waste (kg)
waste) * per capita
(estimated)*
China 108.667.369 76
India 78.192.338 55
us 24.716.539 73
Brazil 20.289.630 94
Germany 6.502.860 78
UK 5.097.005 76
Russia 4.829.772 33
France 3.942.430 61

Source: Fleck, A. (2024a). *UNEP Food Waste Index Report
2024.

Considering the connections with Table 5, when Table 6 is
examined, it can be seen as an advantage that the amount of
food waste in China is high, and that citizens have a high
level of awareness in this area. However, each of the tables
shows how food losses, waste and waste have reached
critical levels.

Food loss or food waste can be thought of as resource loss.

Source: adapted from GlobalData, (2022).

GlobalData (2022) explored the market value and food
waste amounts of some leading companies in the food sector
in its study (see Table 7). Accordingly, Nestle is a company
with a market value of $ 298,409 million for September
2022 and produced 1,568 thousand tons of waste according
to 2021 records. Mondelez International Inc (Mondelez) has
a market value of $ 75,148 million (2022) and produced 174
thousand tons of food waste (2021). General Mills Inc
(General Mills) has a market value of $45.471 million
(2022) and produced 1.71 thousand tons of food waste
(2021). Hershey has a market value of $45.193 million
(2022) and produced 61 thousand tons of waste (2021).
Danone SA (Danone) has a market value of $32.166 million
(2022) and produced 400 thousand tons of food waste (2021)

3. Techniques of Recycling Food Waste

From a technical perspective, recycling food waste is an
important part of saving resources and reducing
environmental impact. There are various techniques for
recycling food waste. Some of these techniques are
discussed below.

Composting is the most well-known food waste recycling
technique. It involves the process of transforming various
organic food wastes such as vegetables and fruit scraps,
eggshells into a fertilizer that will increase the fertility of
garden soil. In the composting stages, collect organic wastes
such as fruit peels, coffee grounds, fine nut shells, and create
a well-ventilated area for compost by creating a pile or bin.
Add green materials such as grass and brown materials such
as cardboard and dry leaves around it. Keep it moist and turn
it reqularly to aerate. Among the environmental effects of
food waste composting are bad odor problems (Cerda, et al.,
2018). Especially considering the bad odor issue, it is
thought that households' desire to compost in their homes
has decreased, and therefore it would be beneficial for
municipalities to develop innovative approaches in
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collecting this household waste at the beginning of
composting.

Anarerobic digestion is a biological process that breaks
down organic matter including food waste without oxygen,
producing biogas methane and digestate solid material.
“Anaerobic digestion is a promising technology for food
waste management, but has not yet been fully applied due to
a few technical and social challenges” (Xu, et al., 2018).
One of the main technical problems in this area is the easy
production of harmful intermediate components.

Upcycling food waste is the practice of transforming surplus
food or food scraps into new products that are still edible
and often nutritionally valuable. Upcycling food refers to
products made from food product components that would
otherwise be considered waste or by-products (Bangar, et
al., 2024).

Food waste recycling in industrial settings, large scale food
production facilities can implement advanced recycling
methods, such as converting food waste into biofuel or
animal feed these two cases are detailed below:

- Converting food waste into biofuel, food waste
turning into biofuel through various technical
processes contributes to the fields of renewable
energy  sources and  sustainable  waste
transformation (Hafid, et al., 2022). “Biofuels are
prepared from edible biomass such as food waste.
However, this situation creates a debate among
civil society members about whether it is food or
fuel. In the future, industrial production of
biodiesel and bioethanol from food waste can
contribute to the solution of waste disposal, energy
scarcity and energy security problems” (Karmee,
and Lin, 2014).

- Food waste from animal feed which are available
for eating can be recycling to animal feed. The
most important case in this area is ensuring food is
safe and non-toxic for animals. Incorporating food
waste into feed for fish, pigs, poultry, rabbits and
ruminants is possible with the necessary
sterilization and precautions, making it an
important component in preventing food waste
(Rajeh, et al., 2021).

Food waste to energy system, “anaerobic digesters,
generally suitable for organic wastes with high moisture
contents, have been commercially successful for food waste
to energy applications, with the potential for wider
deployment to municipal and commercial waste generators”
(Ghose, and Franchetti, 2018).

Smart food waste recycling bin, a technique developed using
naturally occurring fermentation microorganisms placed on
wooden biochips (bio-catalysis), enables the conversion of
food waste into energy (Yeo, et al., 2019). Today,
techniques like this example are diversifying.

Donation of excess food, food banks and charitable

organizations can accept donations of food near or past its
sell by date but still safe to eat. Charity and civil society-
based websites are being established to support food
donations (Jethwa, et al., 2018). However, food donation is
a sensitive issue, most institutions do not accept donated
food, and sometimes there are various problems in this area
regarding the reputation of donors. The most difficult parts
of food donation are the reliability of the timing and the
health criteria of the donated product.

The techniques discussed here provide a cross-section of
different approaches in this field. However, the techniques
applied by companies in the food waste management sector
are examined in Table 8.

Table 8: Firms from food waste management sector

How it works?

Winnow (based in London) uses computer
vision and Al technology to track food waste
in commercial kitchens. The technology used
by Winnow involves training the machine in
photography and imaging discarded food. It
provides some data to help companies reduce
food waste in the kitchen and minimize their
footprint to save money.

Rendisk is a company that provides
technological solutions for dishwashing
logistics and food waste management used in
professional ~ kitchens. The company's
important products include "Solus Eco
(reduces food waste and water waste),
Transfer Eco (a pump-based food waste
system that can process heavy and oily waste
such as bones, shells, carbohydrates, coffee,
etc.), Flex WasteDispo (reduces waste)" and
the company has a very effective "Circular
composting system (converts food waste into
fertilizer)".

BioteCH4 (based in the UK) converts food
waste into compost and biogas using
anaerobic digestion technology.

LeanPath works to reduce food waste by
tracking and analyzing food waste data in
commercial Kitchens.

KITRO uses Al-powered SaaS solutions in
commercial kitchens and reduces food waste.
Wastelink has a recycling platform for food
waste. It recycles food waste into animal feed.
Copia offers technological solutions for food
waste management. It is specifically involved
in donating excess food from food donors.
TotalCtrl (based in Norway) offers inventory
optimization using automated expiration
systems. )

Phood (based in USA) offers a waste tracking
system for kitchens.

Firms
Winnow

Rendisk

BioteCH4

LeanPath

KITRO

Wastelink

Copia

TotalCtrl

Phood
Solutions

Source: adapted from Greyb, (2024).

When Table 8 is examined, it is seen that companies in this
field have developed innovative approaches based on
artificial intelligence, circular composting systems, biogas
production, food waste data management, production of
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animal food, and platforms developed through donating
excess food from food donors. In this field, web-based
applications have the potential to create different job
opportunities for young entrepreneurs.

4. The Strategies for Recycling Food Waste

In this section, there is a discuss on the policies of different
countries regarding food waste, the countries with the
highest food waste and their reasons are given in Table 9.

Table 9: Countries with the most food waste

Country Why food waste is so high

United The USA is among the countries with the most

States food waste globally. It is estimated that around
30 to 40 percent of the food supply is wasted.
Unfortunately, 36 million tons of food is wasted
in the USA every year.

United The UK has a serious food waste problem. It is

Kingdom estimated that 9.5 million tonnes
(approximately) of food is wasted each year. It is
also considered to have a significant food waste
problem.

Australia It is estimated that Australia wastes 7.3 million
tons of food (approximately).

Canada Canada is one of the countries with the highest
food waste problem. It is estimated that 35.5
million tons of food is wasted each year.

Germany Germany is one of the countries with the highest

food waste among European countries, with an
estimated 11 million tons (approximately) of
food wasted per year.

Source: adapted from Waste Managed, (2024).

When Table 9 is examined, the USA, where almost half of
the food waste is generated, is also the country where food
justice issues are most discussed worldwide due to its large
population and its lifestyle that causes food waste. Again,
the fact that the countries in the Table are the most
developed country in the world reveals that the living habits
in these countries should be questioned in terms of
sustainable food security.

The countries in Table 10 are the countries that have
achieved food waste reduction. How these countries have
achieved this is summarized in the table.

As seen in Table 10, to prevent food waste, strategies need
to be developed in addition to techniques. For the strategies
developed in this respect to be permanent, legal regulations
are also necessary, as seen in the Danish example. Again,
trainings have important contributions to raising public
awareness, as seen in the Japanese example. Based on these
approaches, various issues for municipalities' food waste
recycling strategies can be examined in items.

Promoting source segregation, generally in developed and
many developing countries, systems have been developed
by municipalities to collect plastic, paper and glass waste
separately. However, considering the odor issue, it is very
difficult for people to store food waste in a certain area, so

when municipalities create easily accessible or alternatively
develop supporting community compost hubs, significant
progress can be made in this area. Municipalities can prepare
a community compost exchange guide on this issue. This
guide contributes to community-based waste management
and establishes a link between municipal food organic waste
and soil management (Dirks, 2021). With this approach
municipalities establish centralized composting facilities
where organic waste is processed for agricultural and
landscaping purposes.

Table 10: Countries for Food Waste Reduction

Country
South Korea

Implications for reducing food waste
Comprehensive policies have been
implemented to reduce food waste at all levels
(industry, government, household). For
example, technology-focused solutions and
public awareness programs have been
implemented.

Strategies have been developed to prevent food
waste at the production and retail levels. In
particular, practices have been promoted to
reduce food waste in packaging and
distribution processes.

Legislation includes regulations to prevent
food waste. Consumer education and
technology-focused solutions are also policies
that are being considered together to reduce
food waste. Redistribution and recycling
practices are being addressed.

Food waste is being combated through
consumer education and technology-focused
practices. Food redistribution and recycling
practices are prominent.

Netherlands

Denmark

Japan

Source: adapted from Waste Managed, (2024).

Utilizing  anaerobic  digestion  technology, many
municipalities are investing in anaerobic digestion plants,
recognizing their potential to reduce greenhouse gas
emissions and contribute to the circular economy.
Investments in facilities where this technology is produced
are closely related to the countries' policies in this area
(Massaro, 2015).

Encouraging public awareness and engagement, “examine
householders’ attitudes, motivations and behaviors towards
recycling, potential food waste segregation and prevention
activities” (Rispo, 2015). To achieve this, various events can
be organized with citizens and public opinion surveys can
be conducted.

Integrating food waste recycling into the circular economy,
food waste recycling approaches are also among the
contributions of municipalities to the circular economy. “A
sustainable food cycle in a circular economy can have five
stages: food production, processing, distribution, food
consumption, and food waste management” (Ojha, 2020).

Incentivizing participation and public participation increase
strategies are among the most important functions of
municipalities today. “Waste management represents a core
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responsibility of local governments and holds a prominent
position on the urban policy agenda due to its critical
implications for the environment, public health, and public
investments” (Fiorillo, and Merkaj, 2024). In this respect,
they can encourage various participatory approaches in this
area, such as giving awards to site residents who compost in
their gardens, providing encouraging information to citizens
about food donations, and providing compost training to
school students.

5. Conclusions

Food waste is not only an environmental and health
problem, but also a social justice issue. In a world where
hunger and malnutrition are not prevented, food waste and
food waste have reached enormous proportions. Studies on
food waste have a wide place in the literature. In addition,
indicators on food waste, economic and statistical studies,
socio-political dimensions of food waste, technical and
engineering dimensions of the process such as food waste
recycling and disposal technigues are becoming the subjects
of separate publications. This study has an innovative and
interdisciplinary content that combines these dimensions but
approaches each of them within a summary framework.
First, various indicator tables were prepared from the
information obtained on food waste and food waste by
examining the current 2023-2024 reports. As stated in the
previous sections, beyond providing statistical information
on the amount of food waste, a simplified framework of
trends in this area is presented with data such as which
products food waste increases in and which countries are
more conscious about the food waste process. This study is
thought to give a brief policy sheet for scholars and
policymakers to launch new food security programs or
strategies for reducing food loss and food waste in the long
term.

When it comes to recycling in the field of food waste, the
first thing that comes to mind is composting. When food
waste is processed and recycled correctly, an efficient
fertilizer is obtained, and when this is done with the
cooperation of citizens and the municipality, it creates an
environmentally friendly social responsibility opportunity
for citizens. In addition, in the study, among the food waste
recycling techniques, anaerobic digestion, upcycling food
waste, food waste recycling in industrial settings as
converting food waste into biofuel and food waste to animal
feed, Food waste to energy system, smart food waste
recycling bin, donation of excess food topics are briefly
mentioned together with compost. When these contents are
examined, it is seen that innovative approaches for food
waste recycling techniques are increasing and diversifying.

A significant part of the food waste problem that occurs
because of food waste is also due to consumer habits and
commercial practices. When viewed from this perspective,
it is seen that a policy change is needed in this area. Food
supply systems should also be reconsidered in a way that
will reduce food waste.

Since municipalities are the public administration units
primarily responsible for the collection and disposal of food
waste, they are also responsible for the recycling of the
process. In general, municipalities can carry out activities to
raise awareness among citizens about food recycling,
produce innovative projects in this field with companies,
supporting community compost hubs, and integrating food
waste recycling into the circular economy. They can take
initiatives in cooperation with governments to make legal
arrangements for these activities to become permanent.
Municipalities can play a pivotal role in addressing the
global food waste crisis and building a more sustainable
future.
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