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Abstract

Aim: The increasing complexity of global supply chains and the 
growing emphasis on sustainability have highlighted the need 
for integrated performance evaluation frameworks that jointly 
consider logistics, economic, and environmental dimensions. In 
this context, this study aims to determine the relative importance 
of logistics, sustainability, and economic performance indicators 
in OECD member countries and to rank these countries based on 
their overall performance. The analysis incorporates six widely 
used macro-level indicators: the Logistics Performance Index 
(LPI), Sustainable Development Goals (SDGs) Index, Foreign 
Direct Investment (FDI) inflows, Gross Domestic Product (GDP), 
carbon dioxide (CO₂) emissions, and trade openness (TO).

Method: The study employs an integrated Multi-Criteria 
Decision-Making (MCDM) framework. The CRITIC method is 
used to objectively determine the weights of the evaluation 
criteria, while the MAIRCA method is applied to rank OECD 
countries according to their relative performance. To ensure the 
robustness of the findings, sensitivity analyses are conducted 
using alternative weighting (ENTROPY, CILOS, and Standard 
Deviation (SD)) and ranking (CoCoSo, MABAC and VIKOR) 
methods.

Results: The CRITIC methodology results reveal that trade 
openness is the most dominant criterion in determining overall 
performance in OECD member countries, with a weighting of 
0.284. This is followed by the Sustainable Development Goals 
Index (0.203) and the Logistics Performance Index (0.189), while 
carbon emissions (0.109), gross domestic product (0.108), and 
foreign direct investment inflows (0.106) have relatively lower 
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Öz

Amaç: Küresel tedarik zincirlerinin artan karmaşıklığı ve sürdürülebilirliğe verilen önemin artması, lojistik, 
ekonomik ve çevresel boyutları birlikte ele alan entegre performans değerlendirme çerçevelerine duyulan 
ihtiyacı ortaya koymuştur. Bu bağlamda, bu çalışma OECD üye ülkelerinde lojistik, sürdürülebilirlik ve 
ekonomik performans göstergelerinin göreceli önemini belirlemeyi ve bu ülkeleri genel performanslarına 
göre sıralamayı amaçlamaktadır. Analiz, yaygın olarak kullanılan altı makro düzey göstergeyi içermektedir: 
Lojistik Performans Endeksi (LPE), Sürdürülebilir Kalkınma Hedefleri (SKH) Endeksi, Doğrudan Yabancı 
Yatırım (DYY) girişleri, Gayri Safi Yurtiçi Ürün (GSYİH), karbondioksit (CO₂) emisyonları ve ticaret açıklığı (TA). 

Yöntem: Bu çalışma, entegre bir Çok Kriterli Karar Verme (MCDM) çerçevesi kullanmaktadır. Değerlendirme 
kriterlerinin ağırlıklarını objektif olarak belirlemek için CRITIC yöntemi kullanılırken, OECD ülkelerini göreceli 
performanslarına göre sıralamak için MAIRCA yöntemi uygulanmaktadır. Bulguların sağlamlığını sağlamak 
için, alternatif ağırlıklandırma ve sıralama yöntemleri kullanılarak duyarlılık analizleri yapılmaktadır.

Bulgular: CRITIC yöntem sonuçları, OECD üyesi ülkelerde genel performansın belirlenmesinde ticaret 
açıklığının 0,284 ağırlık değeriyle en baskın kriter olduğunu ortaya koymaktadır. Bunu, sürdürülebilir kalkınma 
hedefleri endeksi (0,203) ve lojistik performans endeksi (0,189) izlerken, karbon emisyonları (0,109), gayri 
safi yurtiçi hasıla (0,108) ve doğrudan yabancı yatırım girişleri (0,106) görece daha düşük ağırlıklara sahiptir. 
Bu bulgular, OECD ülkelerinde performans değerlendirmesinin geleneksel makroekonomik göstergelerden 
ziyade, küresel ticaret entegrasyonu, sürdürülebilirlik ve lojistik etkinlik ekseninde yeniden şekillendiğini 
göstermektedir. MAIRCA yöntemiyle elde edilen sıralama sonuçları, Belçika’nın en yüksek performansa 
sahip ülke olduğunu, onu Hollanda ve Danimarka’nın takip ettiğini ortaya koyarken; Kolombiya, Meksika 
ve Kosta Rika analiz kapsamında en düşük performansı sergileyen ülkeler olarak belirlenmiştir. Genel olarak 
sonuçlar, güçlü ticaret entegrasyonu, gelişmiş lojistik altyapı ve yüksek sürdürülebilirlik performansının 
ülkelerin toplam performansında belirleyici bir rol oynadığını teyit etmektedir. 

weightings. These findings indicate that performance assessment in OECD countries is being reshaped 
around global trade integration, sustainability, and logistics efficiency, rather than traditional 
macroeconomic indicators. The ranking results obtained using the MAIRCA methodology show that 
Belgium has the highest performance, followed by the Netherlands and Denmark; while Colombia, 
Mexico, and Costa Rica were identified as the lowest performing countries in the analysis. Overall, the 
results confirm that strong trade integration, advanced logistics infrastructure, and high sustainability 
performance play a decisive role in the overall performance of countries.

Conclusion: The findings suggest that policymakers seeking to enhance national performance should 
prioritize trade openness, sustainability-oriented indicators, and logistics performance rather than 
relying predominantly on traditional macroeconomic measures such as GDP and foreign direct 
investment inflows. The results demonstrate that countries with stronger integration into global 
trade networks and higher sustainability performance tend to achieve superior logistics outcomes, 
underscoring the strategic interdependence among these dimensions. Accordingly, policymakers’ 
effort should be designed in an integrated manner, whereby improvements in lower-weighted 
criteria are supported through policies that reinforce higher-weighted dimensions. For instance, fiscal 
incentives aimed at attracting foreign direct investment into sustainable projects can simultaneously 
strengthen sustainability objectives and trade-related performance. Despite the growing global 
emphasis on sustainability, the findings also indicate that commercial considerations continue to play 
a significant role in OECD member countries. Overall, the study highlights the necessity of coordinated 
policy frameworks that effectively balance economic performance, sustainability goals, and logistics 
efficiency.
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Introduction
In recent years, global supply chains have faced unprecedented structural vulnerabilities due to the 

COVID-19 pandemic, geopolitical tensions, and climate-related shocks. The 22% contraction in global 
economic activity during the pandemic underscored the critical dependence of international trade (InT) 
on resilient logistics systems (Del Rio-Chanona et al., 2020). Conversely, the subsequent recovery in 
logistics performance facilitated a 5.9% rebound in the global economy, highlighting the vital role of 
logistics in crisis management, long-term growth, and trade sustainability (Arvis et al., 2023).

Logistics performance extends beyond simple transportation efficiency, encompassing 
infrastructure quality, customs processes, trade facilitation, and service reliability. While efficient 
logistics systems reduce trade costs and catalyze economic growth (EG) (Hausman et al., 2013; Arvis 
et al., 2023), they also intensify environmental pressures. The logistics sector currently accounts for 
approximately 10% of global greenhouse gas emissions, placing it at the forefront of climate change 
discussions (World Bank, 2023). From a supply chain management perspective, superior logistics 
performance acts as a critical enabler of manufacturing competitiveness by reducing lead times, 
inventory costs, and uncertainty, thereby enhancing production responsiveness. Consequently, 
macro-level indicators such as the Logistics Performance Index (LPI) serve as proxies for the efficacy 
of national supply chain systems (Arvis et al., 2018; Slack et al., 2022; Ketchen & Hult, 2007).

In this context, green and sustainable logistics have emerged as essential policy tools to reconcile 
environmental targets with economic objectives. Although such practices can reduce air pollution 
by approximately 30% and operating costs by 15%, their widespread adoption is often hindered by 
technological constraints and infrastructure funding gaps (Seroka-Stolka & Ociepa-Kubicka, 2019; 
Evangelista et al., 2022; Vienažindienė et al., 2021). OECD countries represent a unique case in this 
regard; despite maintaining an average LPI score of 3.64—well above the global average—they face 
persistent challenges regarding fossil fuel dependency and the need for sustainable trade practices 
(Arvis et al., 2023). Evaluating these nations solely through traditional macroeconomic indicators 
such as GDP or foreign direct investment (FDI) fails to capture the essential sustainability and logistics 
dimensions.

While existing literature has extensively examined the relationship between logistics, EG, and 
environmental indicators using econometric methods, there is a lack of integrated decision-making 
frameworks capable of assessing conflicting performance dimensions such as logistics, sustainability, 
trade openness (TO), and economic development simultaneously. Given the complex socio-economic 
and environmental challenges currently faced by OECD countries, holistic and interdisciplinary 
assessment approaches are required (Li et al., 2023; Sharma et al., 2023).

Sonuçlar: Araştırma bulguları, ulusal performansı artırmak isteyen politika yapıcıların, GSYİH ve doğrudan 
yabancı yatırım girişleri gibi geleneksel makroekonomik ölçütlere ağırlıklı olarak güvenmek yerine, ticaret 
açıklığına, sürdürülebilirlik odaklı göstergelere ve lojistik performansına öncelik vermeleri gerektiğini 
göstermektedir. Sonuçlar, küresel ticaret ağlarına daha güçlü entegrasyona ve daha yüksek sürdürülebilirlik 
performansına sahip ülkelerin, bu boyutlar arasındaki stratejik karşılıklı bağımlılığı vurgulayarak, üstün 
lojistik sonuçları elde etme eğiliminde olduğunu göstermektedir. Buna göre, politika yapıcıların çabaları, 
daha düşük ağırlıklı kriterlerdeki iyileştirmelerin, daha yüksek ağırlıklı boyutları güçlendiren politikalarla 
desteklendiği entegre bir şekilde tasarlanmalıdır. Örneğin, sürdürülebilir projelere doğrudan yabancı yatırım 
çekmeyi amaçlayan mali teşvikler, sürdürülebilirlik hedeflerini ve ticaretle ilgili performansı aynı anda 
güçlendirebilir. Sürdürülebilirliğe yönelik artan küresel vurguya rağmen, bulgular ayrıca ticari hususların 
OECD üyesi ülkelerde önemli bir rol oynamaya devam ettiğini de göstermektedir. Genel olarak, çalışma, 
ekonomik performans, sürdürülebilirlik hedefleri ve lojistik verimliliğini etkili bir şekilde dengeleyen 
koordineli politika çerçevelerinin gerekliliğini vurgulamaktadır.  

Anahtar Kelimeler

Lojistik Performans, Lojistik Performans Endeksi, Sürdürülebilirlik, Ekonomik Kalkınma, Ticaret Açıklığı, 
CRITIC, MAIRCA
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This study fills this gap by employing an integrated Multi-Criteria Decision-Making (MCDM) 
framework to evaluate the performance of OECD member countries. By using the CRITIC method 
for objective weight determination and the MAIRCA method for ranking, the study simultaneously 
analyzes heterogeneous indicators to provide a transparent and systematic comparative assessment 
(Pamučar et al., 2014). This research offers three primary contributions: first, it provides a rare, 
integrated evaluation of logistics, sustainability, and economic indicators within the OECD context. 
Second, it demonstrates that TO and sustainability targets are increasingly more decisive than 
traditional macroeconomic indicators. Third, it offers timely policy implications for OECD countries, 
with specific insights for Türkiye regarding the future of the logistics and transportation sectors. 
The remainder of this study is structured as follows: the second section presents the theoretical 
background and literature review, the third section details the methodology and dataset, the 
fourth section analyzes the empirical findings, and the final section provides conclusions and policy 
recommendations.

Theoretical Background and Literature Review
The Logistics Performance Index (LPI), developed by the World Bank, serves as a comprehensive 

metric for evaluating supply chain efficiency, infrastructure quality, and trade facilitation (Arvis et 
al., 2018). Robust logistics performance is widely recognized as a strategic driver of international 
trade (InT), financial development, sustainable development (SD), economic competitiveness, and 
economic growth (EG) (Hausman et al., 2013; Uca et al., 2016). To assess these multidimensional 
performance areas, policymakers often use composite indicators such as the LPI, the Sustainable 
Development Goals (SDGs) Index, foreign direct investment (FDI) inflows, gross domestic product 
(GDP), carbon dioxide (CO₂) emissions, and trade openness (TO). The following sections provide a 
systematic analysis of the nexus between logistics performance and these critical macroeconomic 
and sustainability indicators.

Logistics Performance Index and Economic Growth Nexus
GDP is widely used as an indicator for comparing the economic performance of countries 

(Fleurbaey & Blanchet, 2013). In this context, logistics efficiency plays an important role by reducing 
trade costs (Freund & Weinhold, 2004), strengthening the competitiveness of the manufacturing 
sector (Hendricks et al., 2015), and ultimately contributing to economic growth. Supporting this 
view, Munim and Schramm (2018) reported that a 1% improvement in the LPI is associated with 
approximately 0.5% GDP growth, particularly in developing countries. Moreover, countries with 
high LPI scores tend to perform better across multiple dimensions and often display a more resilient 
structure that helps mitigate adverse effects in other sectors.

D’Aleo and Sergi (2017) examined the impact of logistics performance on economic growth in 
European countries using panel data for 2007, 2010, 2012, and 2014. Their findings showed that the 
LPI positively affects economic growth both directly and indirectly through the Global Competitiveness 
Index. Similarly, Jayathilaka et al. (2022) investigated the effects of GDP and the LPI on international 
trade across continents using data from 142 countries covering the period 2007–2018. Based on a 
random effects model, they found that the LPI positively influenced net exports in Asia, Europe, and 
Oceania, whereas GDP had mixed effects across regions. Coto-Millán and Pesquera (2024) analyzed 
the effects of the LPI, human capital, physical capital, and employment on economic growth across 
120 countries using panel data from 2007 to 2022. Their results indicated that customs efficiency, 
infrastructure quality, and the competitiveness of international transportation are key determinants 
of economic growth. In addition, logistics performance was found to accelerate growth in less 
developed countries, thereby supporting economic convergence. Finally, Özgüner and Köse (2025) 
examined the relationship between logistics performance, trade volume, and economic growth 
among the 20 countries with the highest logistics performance in 2018. Using the integrated Entropy-
TOPSIS method, they found that the most important criterion was the LPI, followed by GDP and 
trade volume. Their results also showed that the Netherlands ranked first, whereas Japan ranked last 
among the countries included in the analysis.
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Logistics Performance Index and Sustainable Development Goals Nexus
The SDG Index, adopted by the United Nations in 2015, provides a comprehensive framework 

for assessing sustainability across economic, social, and environmental dimensions (UN, 2015). 
Incorporating SDG performance into the model helps capture not only short-term economic gains 
but also long-term sustainability outcomes (Sachs et al., 2019). In this context, efficient logistics 
systems can reduce waste in supply chains, lower energy consumption, and support sustainable 
urbanization (UNCTAD, 2020a). From a green logistics perspective, countries with high LPI scores 
tend to adopt more sustainable transportation and storage practices (McKinnon, 2018). Moreover, 
improved logistics facilitates the integration of developing economies into international trade, 
thereby supporting progress toward the SDGs (Rodrigue, 2020).

Several studies have examined the relationship between logistics performance and sustainable 
development from different perspectives. Kaya (2020) evaluated the effects of COVID-19 on the 
sustainable development levels of OECD countries by applying the MAIRCA method to data from 
2019 and the second quarter of 2020. The findings showed that the pandemic negatively affected 
countries’ sustainable development performance, although developed economies performed better 
than developing ones. According to the ranking results, the United States ranked first, followed by 
Germany, Japan, and South Korea, whereas Lithuania, Chile, and Türkiye were placed at the bottom 
of the list. Larson (2021) examined countries included in the Sustainable Society Index and analyzed 
the relationship between logistics performance and the social and environmental dimensions of 
sustainability, as well as its implications for economic growth. Using regression analysis based on 
2016 data, the study found that good governance, a well-educated and healthy population, and 
income equality are positively associated with higher logistics performance. At the same time, 
logistics activities were found to contribute to economic growth while also generating environmental 
degradation through harmful emissions.

Le (2024) investigated the impact of logistics performance on the SDGs in the ASEAN region using 
correlation analysis. The findings indicated that improvements in logistics performance notably 
support progress in SDG 1 (No Poverty), SDG 3 (Good Health and Well-Being), SDG 7 (Affordable and 
Clean Energy), SDG 9 (Industry, Innovation, and Infrastructure), and SDG 12 (Responsible Consumption 
and Production). In addition, the study emphasized that better logistics performance may contribute 
to environmental sustainability by reducing CO₂ emissions. Similarly, Song et al. (2024) analyzed the 
causal relationships among CO₂ emissions, economic growth, logistics efficiency, renewable energy 
consumption, industrialization, and urbanization using annual data from 153 countries between 2010 
and 2018. Their findings revealed a bidirectional long-term causal relationship between the LPI and 
renewable energy consumption. Finally, Barakat and Gerged (2025) examined the effect of the LPI on 
sustainable development, with a particular focus on SDG 8.5, while considering the mediating roles 
of trade openness and tariffs. Using data from 168 countries between 2007 and 2018, they found 
that the LPI indirectly influences commitments to SDG 8.5 through trade openness. However, tariffs 
weaken the relationship between the LPI and trade openness, thereby limiting this indirect effect. 
The study also showed that while the LPI positively affects male workers’ wages, it does not have a 
statistically significant effect on female workers’ wages.

Logistics Performance Index and Trade Openness Nexus	
Trade openness reflects the degree to which a country is integrated into the global economy and 

is widely regarded as a key indicator of economic globalization (Dollar & Kraay, 2004). It captures 
the ease of cross-border international trade and is closely associated with economic growth, 
competitiveness, and policy liberalization (Frankel & Romer, 1999). In this context, a strong logistics 
infrastructure reduces transportation costs, improves customs efficiency, and facilitates cross-border 
trade, thereby contributing to higher levels of trade openness (Martí et al., 2014). Countries with 
higher LPI scores tend to have more competitive export sectors because of faster, more reliable, and 
less costly logistics networks (Hausman et al., 2013). Similarly, previous research has shown that 
improvements in logistics performance are associated with increases in trade volumes (Arvis et al., 
2018). By minimizing delays and bureaucratic obstacles, efficient logistics systems directly support 
trade openness (Djankov et al., 2010).
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Empirical studies also provide evidence for this relationship in different regional contexts. Bugarčić 
et al. (2020) examined the impact of logistics performance on international trade in Central and 
Eastern Europe and the Western Balkans. Using data from 2007 and 2018 and applying a gravity 
model approach, the study found that the LPI and its components had a significant positive effect on 
bilateral trade volume. In particular, the components of international shipment and logistics quality 
and competence were identified as decisive factors in trade concentration. Kumari and Bharti (2021) 
investigated whether the effect of the LPI on international trade varies according to country size. 
Using bilateral trade data from 127 countries for 2016 and weighted average LPI values for the period 
2012–2018, they applied a standard gravity model and found that the effect of the LPI on international 
trade is lower in developed countries but higher in developing and less developed ones. Barakat et 
al. (2023) also examined the effect of the LPI on trade openness in European countries. Based on a 
panel data analysis including the six LPI components and several macroeconomic control variables, 
they concluded that logistics performance significantly increases trade openness in Europe. Ahmad et 
al. (2025) investigated the impact of green logistics performance on environmental quality, economic 
growth, and international trade in African countries. Using panel data from 2007 to 2023 and the CS-
ARDL method, the study incorporated control variables such as human capital, population growth, 
and renewable energy consumption. The findings indicated that green logistics performance has 
positive long-term effects on all sustainability indicators and, in the short term, particularly supports 
international trade. In contrast, Mumin and Yakubu (2025) analyzed the effect of trade openness 
on logistics performance in 43 African countries using fixed effects panel estimation for the period 
2007–2020. Their results showed that trade openness and economic growth have a negative effect 
on logistics performance.

Logistics Performance Index and Foreign Direct Investment Inflows Nexus
FDI inflows are a critical driver of EG, technology transfer, and employment (Alfaro, 2017). It 

reflects a country’s attractiveness to global investors and its integration into international markets 
(Borensztein et al., 1998). A strong logistics and transportation infrastructure attracts FDI inflows by 
providing reliable supply chains and reducing operational risks (Brooks & Menon, 2008). Multinational 
companies primarily focus on countries with high LPI scores when making investment decisions for 
production and distribution centers (Hummels & Schaur, 2013). Within logistics and transportation 
infrastructure, ports, roads, and digital logistics systems are among the key drivers of FDI inflows 
(World Bank, 2020).

Khan and Qianli (2017) examined the long- and short-term relationships between economic 
indicators (FDI inflows, per capita income) and environmental indicators (total GHG emissions, fossil 
fuel and renewable energy consumption) on green logistics in the United Kingdom. Time series 
data from 1981 to 2016 were analyzed using the Autoregressive Distributed Lag (ARDL) method. 
The findings showed that in the short term, green logistics and renewable energy have a positive 
relationship, while fossil fuel consumption is negatively correlated with green logistics operations. 
In the long term, FDI inflows, renewable energy sources, and per capita income were found to have 
a statistically significant and positive relationship with green logistics activities. Furthermore, it was 
revealed that environmentally friendly policies and practices adopted in global logistics operations 
not only enhance environmental sustainability but also promote increased exports in the region 
through attracted foreign investments. Çelebi (2021) examined the impact of the LPI on EG through 
the mediating roles of foreign direct investment (FDI) and the number of patents. The study used data 
from 98 countries covering the years 2007, 2010, and 2012, applying structural equation modeling 
and mediation analysis methods. The findings revealed that LPI does not have a direct effect on GDP; 
however, it exerts indirect effects through FDI and patent activity. Furthermore, it was found that 
patents partially mediate the relationship between FDI and GDP. Wannisinghe et al. (2023) conducted 
a study using data from 33 Asia-Pacific countries between 2007 and 2018 to examine the effects 
of the LPI, Global Competitiveness Index, and interest rates on FDI. Based on panel regression and 
multiple linear regression analyses, the results indicated that all three variables had significant effects 
on FDI, although the magnitude and direction of the effects varied across countries. Demirbaş et 
al. (2024) conducted a study using data from 45 developing countries between 2013 and 2021 to 
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examine the short- and long-term effects of financial development on logistics performance through 
the Panel ARDL method. The findings revealed that, in the long term, the most influential factor on 
logistics performance is the depth of financial institutions. Additionally, it’s found that in the short 
term, however, the effects of financial development are more complex, and in some cases, it may 
create costs and uncertainties for firms.

Logistics Performance Index and Environmental Quality Nexus
CO₂ emissions are a key indicator of environmental sustainability, reflecting a country’s ecological 

footprint (Legg, 2021). Since InT and industrialization contribute to emissions, this criterion allows for 
the consideration of environmental costs alongside economic benefits (Porter & van der Linde, 1995). 
While efficient logistics reduce fuel waste and optimize routing, the increase in InT and freight transport 
may also lead to higher CO₂ emissions (Legg, 2021). This relationship is complex, as poor logistics result 
in traffic congestion and greater emissions (Piecyk & McKinnon, 2010). Conversely, modern logistics 
practices (e.g., electric trucks, smart routing) can reduce the carbon footprint (Dekker et al., 2012). 
In this context, some countries with high LPI scores (e.g., the Netherlands) have managed to reduce 
emissions through GL practices (European Environment Agency, 2021; Dekker et al., 2012).

Khan et al. (2017) analyzed the long-term and causal relationships between Environmental Logistics 
Performance Indicators and EG growth factors using panel data covering 15 countries between 
2007 and 2015. In their study, LPI components such as logistics performance, logistics competence, 
and logistics infrastructure were examined through sustainability indicators including regional CO₂ 
emissions, fossil fuel consumption and greenhouse gas (GHG) emissions. The results revealed that 
per capita income and the GDP shares of the industrial, manufacturing, and service sectors are 
influenced by carbon and GHG emissions. Additionally, logistics competence and infrastructure were 
found to promote EG and sectoral value added, while energy demand and foreign direct investment 
were identified as vital for sustainable agriculture. Akdağ and Karaatlı (2022) conducted a study 
analyzing the logistics performance of selected countries using the EDAS method and cluster analysis. 
The analysis was based on data from the year 2018, covering the sub-dimensions of the LPI and 
CO₂ emissions related to transportation for 44 countries. The findings reveal significant differences 
between countries in terms of logistics success and environmental sustainability. While some countries 
demonstrate high logistics performance but lag in environmental sustainability, others present 
a more balanced profile. Ikram and Mariame (2024) conducted a study using Data Envelopment 
Analysis (DEA) to evaluate the balance between EG and environmental sustainability in 34 African 
countries. The study utilized data from the period 2013–2022. To analyze environmental efficiency, 
the relationship between FDI, LPI, and GDP with CO₂ emissions was examined. The results revealed 
significant differences in environmental efficiency among the countries, with some demonstrating 
high efficiency while others showed areas needing improvement. Sikder et al. (2024) conducted a 
study examining the key factors reducing CO₂ emissions in the logistics sector, focusing specifically 
on the countries within the Regional Comprehensive Economic Partnership (RCEP) and the South 
Asian Association for Regional Cooperation (SAARC). Using panel data from 16 countries spanning 
2007–2018, the analysis evaluated variables such as logistics performance, RE usage, technological 
innovations, TO, and EG. The findings highlight that GL practices, energy efficiency, and the adoption 
of low-carbon technologies play a significant role in reducing CO₂ emissions.

OECD Context and Research Gap
Literature examining the relationship between logistics performance and sustainability in OECD 

countries offers a holistic perspective centered on infrastructure efficiency, institutional quality, and 
environmental impact management. Research in this area reveals that infrastructure investments and 
service quality are fundamental to logistics success (Arıkan Kargı, 2022; Yıldırım & Mercangöz, 2020; 
Özmen, 2019), while Çakır (2017), in his fuzzy regression-based analysis, highlighted the strategic 
weight of the “traceability” criterion on operational competence. Atalan (2020), focusing on future 
projections beyond current performance, predicted a decline in estimated logistics performance 
values ​​in a large number of OECD members, emphasizing the importance of benchmarking in the 
sector. However, it is observed that this performance is not always linearly related to sustainability 
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parameters; indeed, Rashidi and Cullinane (2019) found that strong logistics infrastructure does not 
always coincide with environmental efficiency, pointing to the delicate balance between operational 
success and ecological protection. At this point, the role of institutional factors comes to the forefront; 
while Guner and Coskun (2012) argue that logistics performance is influenced by social/institutional 
dynamics such as government effectiveness and corruption control rather than economic indicators, 
Behera et al. (2024) emphasize the facilitating effect of political stability on green innovation. 
The environmental dimension of sustainability is shaped through technological progress, green 
product trade, and renewable energy integration. While Mo and Wang (2019) state the necessity 
of technological transformation for emission reduction in transportation activities; Can et al. (2021), 
Muhammad et al. (2022), and Almulhim et al. (2025) have empirically proven that green openness 
and the use of clean energy act as a strategic lever in reducing carbon footprint and improving EQ. 
In conclusion, the literature reveals that OECD countries need to proactively integrate their logistics 
infrastructures into sustainability strategies to maintain their global competitiveness.

Although previous studies have evaluated logistics performance, sustainability indicators, or 
macroeconomic variables separately within OECD countries, the literature remains fragmented 
in terms of integrated macro-level performance assessment. Most OECD-focused studies either 
concentrate on single-dimensional logistics efficiency (Arvis et al., 2018), sustainability benchmarking 
(Sachs et al., 2019; Sachs et al., 2022), or macroeconomic growth determinants (Fleurbaey & Blanchet, 
2013), without simultaneously incorporating trade integration, environmental externalities, and 
investment dynamics into a unified evaluation framework. Moreover, while multi-criteria decision-
making (MCDM) methods have increasingly been applied in country performance assessment, 
these applications are largely sector-specific or focused on developing economies rather than 
advanced OECD systems. Therefore, this study contributes to the literature by integrating logistics 
performance, sustainability, TO, environmental impact, and macroeconomic structure within a single 
objective weighting and deviation-based ranking framework. This integrative approach enables 
a multidimensional interpretation of national competitiveness that extends beyond traditional 
economic metrics and reflects contemporary supply chain and sustainability paradigms (Seuring & 
Müller, 2008; Carter & Rogers, 2008).

Criteria Selected And Used In The Study
The criteria examined in this study such as TO (Dollar & Kraay, 2004; Frankel & Romer, 1999), 

SDGs Index (Sachs et al., 2019; UN, 2015), LPI (Arvis et al., 2018; Arvis et al., 2023), CO₂ emissions 
(Legg, 2021; Porter & van der Linde, 1995), FDI inflows (Alfaro, 2017; Borensztein et al., 1998), and 
GDP (Fleurbaey & Blanchet, 2013) are well established in the literature on logistics, economics, and 
sustainability. Improvements in LPI are associated with increases in TO, FDI, SDGs Index, and GDP, 
while leading to decreases in CO₂ emissions. This demonstrates that the criteria used in the study 
comprehensively cover sustainability, trade efficiency, EQ, economic strength, and global integration, 
making them suitable for evaluating country performance. However, each variable included in the 
study was selected separately to evaluate the performance of countries from different perspectives. 
GDP was used to compare the economic size and performance of countries. TO was chosen to measure 
how integrated a country is into the global economy. Foreign Direct Investment (FDI) represents 
the country’s investment attractiveness and foreign capital inflow. Sustainable Development Goals 
(SDGs) were included to address development holistically, not only in economic but also in social 
dimensions; and Carbon Emissions (CO2) were included to reflect the country’s environmental status 
and ecological impact. The place of each of these variables in the literature is discussed in the relevant 
sections of the study (2.1-2.5) and presented with their references in Table 1. From a supply chain 
management perspective, the selected criteria represent complementary dimensions of national 
production capability. Logistics performance reflects the efficiency of physical and institutional 
infrastructures supporting production flows, while TO captures integration into global supply 
networks. The SDGs Index reflects sustainable production and responsible supply chain practices, 
whereas GDP and FDI indicate production scale and investment attractiveness. Carbon emissions are 
included to account for environmental externalities arising from production and logistics activities, 
aligning the model with sustainable supply chain management principles (Seuring & Müller, 2008; 
Carter & Rogers, 2008; Pagell & Wu, 2009).
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Methodology
The aim of the study is primarily to identify the importance levels of macro criteria that may 

be related to logistics performance in OECD member countries, and subsequently to evaluate the 
performance of these countries. Assessing these criteria through Multi-Criteria Decision Making 
(MCDM) methods is expected to provide a detailed understanding of how different countries perform 
in these areas and how the criteria interrelate. The study utilizes data on logistics, sustainability, 
financial, economic, environmental, and InT of OECD countries. Although OECD member countries 
were selected as the sample, Ireland, Luxembourg, Hungary, and Switzerland were excluded due to 
lack of data. Data sources include the World Bank, IMF, IEA, OECD, and EuroStat. The study evaluates 
countries’ performances based on six criteria, which are summarized in Table 1. For analyzing the 
collected data, two MCDM methods, CRITIC and MAIRCA, were applied, with the application steps of 
these methods explained in separate sections.

Table 1. Information on the Criteria Used in the Study
Code Criterion Period Source Reference

C1 Logistics 
Performance Index 2023 World Bank

Barakat & Gerged, 2025; Khan et al., 
(2017); Sikder et al., (2024); Ahmad et al., 
(2025); Khan & Qianli (2017)

C2 Sustainable 
Development Goals 2022 United Nations Barakat & Gerged, 2025; Ahmad et al., 

(2025); Kaya (2020)

C3 Foreign Direct 
Investment Inflows 2022 World Bank-

OECD
Khan et al., (2017); Sikder et al., (2024); 
Khan & Qianli (2017)

C4 Gross Domestic 
Product 2022 World Bank

Khan et al., (2017); Sikder et al., (2024); 
Ahmad et al., (2025); Kaya (2020); Khan & 
Qianli (2017); Mumin & Yakubu (2025)

C5 Carbon Emissions 2022 World Bank Khan et al., (2017); Sikder et al., (2024); 
Ahmad et al., (2025); Khan & Qianli (2017)

C6 Trade Openness 2022 World Bank
Barakat & Gerged, 2025; Sikder et al., 
(2024); Ahmad et al., (2025); Khan et al., 
(2017); Mumin & Yakubu (2025)

Table 1 details the data sources, referenced literature studies, and the years to which the data 
belong for all criteria used in the analysis (LPI, SDG, FDI, GDP, CO2, TO). Considering data accessibility, 
2023 data was used for the Logistics Performance Index (LPI) because the LPI-2023 index is based on 
survey data collected from experts during the 2022 period, and 2022 data were used for all other 
variables (SDG, FDI, GDP, CO2, TO). Data sources included databases from the World Bank, the United 
Nations, and the OECD. The selected criteria represent structural macro-performance dimensions 
rather than distributive welfare indicators. Total GDP reflects overall economic scale and production 
capacity (Fleurbaey & Blanchet, 2013), while FDI inflows indicate investment attractiveness and 
integration into global capital networks (Borensztein et al., 1998). Carbon emissions are included to 
capture aggregate environmental externalities associated with production and logistics systems (Legg, 
2021). TO reflects systemic integration into global trade networks (Frankel & Romer, 1999). Although 
per capita or ratio-based indicators are frequently used in welfare comparisons, the present study 
aims to assess systemic structural performance. Within relatively homogeneous high-income OECD 
economies, normalization procedures and variance-based weighting reduce potential size distortions. 
Thus, the chosen indicators are conceptually aligned with macro-structural competitiveness analysis.

CRITIC Method
The CRITIC method, introduced by Diakoulaki et al. (1995), is an objective weighting method used 

to determine the relative importance of evaluation criteria. It is based on the information embedded 
in the decision matrix and considers two main components: the variability of each criterion and its 
relationship with other criteria. In this framework, standard deviation reflects the contrast intensity of 
a criterion, whereas correlation coefficients capture the degree of conflict or overlap among criteria 
(Madić & Radovanović, 2015).
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One of the main strengths of the CRITIC method is that it determines criterion weights without 
relying on the subjective judgments, experience, or personal preferences of the decision-maker 
(Jahan et al., 2012). Instead, the weights are derived directly from the statistical structure of the 
data. By jointly considering the dispersion of criterion values and the correlations among criteria, 
the method provides a more comprehensive assessment of the relative informational contribution 
of each criterion (Diakoulaki et al., 1995; Tuş & Adalı, 2019). In addition, its straightforward 
computational procedure, flexibility in handling different numbers of criteria and alternatives, and 
ease of implementation through software make it well suited to complex decision-making problems 
(Tuş & Adalı, 2019; Siksnelyte-Butkiene et al., 2020).

Compared with objective weighting methods such as Standard Deviation, SVP, LOPCOW, and 
Entropy, the CRITIC method offers an important methodological advantage because it evaluates not 
only the internal variation of each criterion but also the interrelationships among criteria (Diakoulaki 
et al., 1995; Krishnan et al., 2021; Altıntaş, 2025). Through Pearson correlation coefficients, it 
incorporates inter-criterion dependencies into the weighting process and reduces the influence of 
highly correlated indicators that provide similar or repetitive information, in line with the principle 
of information redundancy (Ariyanti & Fu’adi, 2025; Krishnan et al., 2021). In this respect, Arsu and 
Ayçin (2021), in their analysis of OECD countries, emphasized that they preferred the CRITIC method 
because correlations among the criteria were of critical importance, indicating a high degree of internal 
dependence. Therefore, particularly in datasets characterized by strong internal dependence, CRITIC 
provides a more balanced weighting structure by jointly filtering both contrast and conflict dynamics.

The steps of the method are as follows (Diakoulaki et al, 1995: 765; Ayçin, 2020: 4-5): 

Step 1. Creating the Decision Matrix: The decision matrix ( ​X​ ) is created as outlined in Equation (1).

​X = ​x​ ij​​ = ​

⎡

 ⎢ 

⎣
​ 

​a​ 11​​

​ 
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⋯

​ 

​a​ 1n​​

​  
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​ 
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​a​ m1​​

​ 

​a​ m2​​

​ 

⋯
​ 

​a​ mn​​

​ 

⎤

 ⎥ 

⎦
​​						                          ​​​​(​​1)​

Step 2. Creation of the Normalized Matrix: The normalization process is performed using Equation 
(2) for benefit-type criteria and Equation (3) for cost-type criteria.

​​​r​ ij​​ = ​ 
​x​ ij​​ − ​x​ j​ 

min​
 _ ​x​ j​ 

max​ − ​x​ j​ 
min​ ​  								                           ​​​​(​​2)​

​​ ​r​ ij​​ = ​ 
​x​ j​ 

max​ − ​x​ ij​​ _ ​x​ j​ 
max​ − ​x​ j​ 

min​ ​                                                    	                                      	                    ​​ ​​(​​3)​

Step 3. Creating the Correlation Coefficient Matrix: In order to determine the level of relationship 
between the evaluation criteria, a correlation coefficient matrix is created using Equation (4).

​​​p​ jk​​ = ​ 
 ​∑ i=1​ 

m ​ ​(​r​ ij​​ − ​​ 
_
 r ​​ j​​)​​(​r​ ik​​ − ​​ 

_
 r ​​ k​​)​ ​  ___________________  

​√ 
______________________

  ​∑ i=1​ 
m ​ ​​(​​r​ ij​​ − ​​ 

_
 r ​​ j​​​)​​​ 2​​​∑ i=1​ 

m ​ ​​(​​r​ ik​​ − ​​ 
_
 r ​​ k​​​)​​​ 2​​ ​

 ​ , j, k = 1,2, … .., n                             		       ​               ​​​(​​4)​

Step 4. Calculation of the ​​C​ 
j
​​​Values: The ​​C​ 

j
​​ ​values, which reflect the overall information content of 

each alternative, are calculated based on Equations (5) and (6).

​​​C​ j​​ = ​σ​ j​​ ​∑ 
k=1

​ 
n

 ​​(1 − ​p​ jk​​)​, j = 1,2, … ., n​     					                         ​​​​​​(​​5)​

​​​σ​ j​​ = ​√ 

_____________
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​ 
m

 ​​​(​​r​ ij​​ − ​​ 
_
 r ​​ j​​​)​​​ 2​​/ m​​ ​   				     ​				         ​​​ ​​(​​6)​
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Step 5. Calculation of the Criterion Weight (​​W​ 
j
​​​) Values. In the final step of the method, the weight 

values of the criteria ​​​​(​​W​ 
j
​​​)​​ ​​are obtained using Equation (7).

​​​W​ j​​ = ​ 
​C​ j​​ _ ​∑ k=1​ 
n ​ ​C​ k​​​

 ​, j, k = 1,2, … ., n                                                                  ​​   		        ​​​​(​​7)​

MAIRCA Method
The MAIRCA method is a Multi-Criteria Decision-Making (MCDM) technique developed by Pamučar 

et al. (2014). It ranks alternatives by comparing their theoretical evaluation levels with their actual 
performance levels and calculating the total deviation for each alternative. The best alternative is 
the one with the smallest total deviation, meaning that its observed performance is closest to the 
theoretical ideal (Gigović et al., 2016, ).

One of the main strengths of the MAIRCA method is its stable and systematic structure. Because 
the method is based on the comparison between theoretical and actual evaluations, its mathematical 
procedure remains consistent even when the number of alternatives or criteria increases (Pamučar et 
al., 2014; Zolfani et al., 2020). Another important feature is that MAIRCA assumes equal preference 
probabilities for all alternatives at the initial stage, reflecting a neutral and impartial starting point in 
the evaluation process (Turanoğlu Şirin, 2023). This assumption supports the objectivity of the ranking 
process while allowing a more sensitive evaluation of performance differences than approaches 
based solely on direct distance measures (Wang et al., 2025). In addition, the method can be applied 
to both qualitative and quantitative criteria, which increases its usefulness in large-scale and complex 
decision-making problems (Pamučar et al., 2019).

MAIRCA operates according to the principle of deviation minimization. First, a theoretical 
evaluation matrix is constructed to represent the reference level that each alternative would have 
under equal preference conditions. Then, an actual evaluation matrix is generated based on the 
observed performances of the alternatives (Maruf & Özdemir, 2023; Pamučar et al., 2019). The 
differences between these two matrices are calculated, and the alternatives are ranked according to 
their total deviation values. In this respect, the method evaluates not only the absolute performance 
of alternatives but also how closely their actual performance corresponds to the theoretical evaluation 
structure (Pamučar et al., 2018; Gigović et al., 2016; Mishra et al., 2023). Owing to its relatively simple 
and systematic computational structure, MAIRCA can also be applied to datasets involving both 
qualitative and quantitative criteria, including cases with zero or negative values (Boral et al., 2020; 
Pamučar et al., 2018). Moreover, because no alternative is favoured at the beginning of the process, 
the method preserves its impartial character and provides a balanced evaluation framework, which 
is particularly valuable in complex ranking problems where consistency and stability are important 
(Maruf & Özdemir, 2023; Boral et al., 2020).

The steps are as follows (Pamučar et al., 2014: 91; Gigović et al., 2016: 11–13):
Step 1. Creating the initial decision matrix. The initial decision matrix is constructed as in Equation 

(8), including the observation values for each criterion.
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Step 2. Determining the preference values of the alternatives. It is assumed that the decision 
maker is initially neutral towards all alternatives. Therefore, the preference for any of the alternatives 
is calculated using Equation (9), where ​m​ represents the total number of alternatives.

​​​P​ ai​​ = ​ 1 _ m ​; ​∑ 
i=1

​ 
m

 ​​P​ Ai​​​ = 1, i = 1,2, … ., m                                                       			       ​​​​​​​ (9)​
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The decision-maker treats all alternatives with equal impartiality. Therefore, all priorities are 
equal, as indicated in Equation (10).
​​​P​ A1​​ = ​P​ A2​​ = … = ​P​ Am​​                                                                   	            	                   ​​​​(​​10)​

Step 3. Derivation of the theoretical evaluation matrix. By multiplying the criterion weights with 
the preference probability values, the theoretical evaluation matrix is obtained, as presented in 
Equation (11).
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The components of the theoretical evaluation matrix are calculated based on Equation (12).                          ​                                     ​
w​ 
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Step 4. Obtaining the actual evaluation matrix. In order to obtain the actual evaluation matrix, 
the initial decision matrix must first be normalized. In the nomalization process, Equation (13) is used 
for benefit-type criteria and Equation (14) is used for cost-type criteria.

​​​t​ rij​​ = ​t​ pij​​ . ​(​ 
​x​ ij​​ − ​x​ i​ 
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 _ ​x​ i​ 
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In Equations (13) and (14), ​​x​ 
i
​ +​  ​represents the maximum value of the relevant criterion, while ​​x​ 

i
​ −​​ 

represents the minimum value of the criterion.
Following this process, the actual evaluation matrix is obtained by multiplying the normalized matrix 

with the theoretical evaluation matrix derived in the previous step, as indicated in Equation (15).

​​C​ 1​​​      ​  ​C​ 2​​      …​	​ ​     C​ n​​​

​​T​ r​​​= ​​ 

​A​ 1​​

​ 
​A​ 2​​​ 
⋮

​ 

​A​ m​​

​​ =  ​​

⎡

 ⎢ 

⎣

​ 

​t​ r11​​

​ 

​t​ r12​​

​ 

…

​ 

​t​ r1n​​

​  
​t​ r21​​​ 

​t​ r22​​​ 
…

​ 
​t​ r2n​​​  

…
​ 

…
​ ⋱​ 

…
​  

​t​ rm1​​

​ 

​t​ rm2​​

​ 

…

​ 

​t​ rmn​​

​

⎤

 ⎥ 

⎦

​​                                          				        ​​(​​15)​

Step 5.Obtaining the gap (difference) matrix. The gap matrix (​G​) is calculated by subtracting the 
actual evaluation matrix (​​T​ 

r
​​​​) from the theoretical evaluation matrix (​​T​ 

p
​​​​), as shown in Equation (16).
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Step 6. Calculating the criterion function values (​​Q​ 
i
​​​​) and determining the rankings. The value of 

the criterion function is calculated for each alternative using Equation (17).

​​​Q​ i​​ = ​∑ 
j=1

​ 
n

 ​​g​ ij​​​                                                                                   				        ​​​​(​​17)​
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A smaller final value ​​​​(​​Q​ 
i
​​​)​​​​ indicates a better (higher) ranking.

The literature contains numerous studies using the CRITIC-MAIRCA integrated approach in 
various fields. For example, it has been used in evaluating the macroeconomic performance of G7 
countries (Belke, 2020), analyzing the financial performance of insurance companies (Erdoğan, 2023), 
determining natural resource conservation strategies (Muhuri et al., 2024), selecting materials for 
solar distillation systems (Negi et al., 2025), and optimizing engine operating conditions with biodiesel 
fuel blends (Karabulut et al., 2025). This methodological combination has also been observed in 
ranking energy price and demand forecasting models (Zhang, 2025) and data-driven evaluation of 
physical education programs (Shi and Li, 2025).

The CRITIC method produces objective weights free from subjective judgments by simultaneously 
evaluating the variance of criteria and their correlation structure (Diakoulaki et al., 1995; Shi and 
Li, 2025; Zhang, 2025), integrating these data-based weights with the ranking mechanism of the 
MAIRCA method, which compares alternatives against ideal standards and focuses on minimizing 
performance gaps (gap-analysis), enhances the scope and reliability of the evaluation (Pamučar et 
al., 2014; Arshad et al., 2024). This hybrid structure combines CRITIC’s structural weighting based on 
contrast intensity and conflict sensitivity with MAIRCA’s ranking logic that minimizes the deviation 
between theoretical and actual evaluation distributions, offering high theoretical synergy and ranking 
accuracy, especially in the analysis of heterogeneous macro-level indicators (Gharizadeh Beiragh et 
al., 2020; Maruf and Özdemir, 2023; Arshad et al., 2024).

Results of the CRITIC Weighting Method
In this section of the study, the CRITIC method was first applied to calculate the criterion weights. 

The weight values of the criteria were computed using Equations (1-7). As the first step of the CRITIC 
method, the decision matrix formed according to Equation (1) and it’s presented in Table 2.

Table 2. Initial Decision Matrix
Country Code C1 C2 C3 C4 C5 C6

Australia N1 3,70 76,39 70364,98 1868119,49 393,16 45,82

Austria N2 4,00 83,71 14301,50 641754,42 61,17 124,38

Belgium N3 4,00 79,98 11875,05 797599,25 90,41 192,00

Canada N4 4,00 78,74 50229,92 2389540,66 582,07 67,56

Chile N5 3,00 78,26 18236,60 616275,25 92,86 74,99

Colombia N6 2,90 69,67 17182,52 1086103,92 88,47 48,07

Costa Rica N7 2,90 73,10 3673,40 135640,96 8,61 82,23

Czech Republic N8 3,30 82,22 9143,60 551699,16 101,54 144,01

Denmark N9 4,10 84,80 30820,92 460165,32 29,16 131,54

Estonia N10 3,60 80,51 1877,82 64971,67 10,85 174,56

Finland N11 4,20 86,42 13079,16 348748,94 37,32 94,13

France N12 3,90 82,91 109574,90 3914760,61 315,30 75,79

Germany N13 4,10 83,35 62729,00 5582314,67 673,60 89,06

Greece N14 3,70 78,44 7947,99 405843,52 56,78 107,68

Iceland N15 3,60 79,46 1398,13 27443,26 3,56 91,53

Israel N16 3,60 73,76 23031,20 498266,55 61,77 60,50

Italy N17 3,70 79,43 62728,33 3267793,90 322,95 72,05

Japan N18 3,90 79,84 48124,32 5862148,77 1082,65 46,84

Korea N19 3,80 77,35 25044,70 2667445,88 635,50 96,54

Latvia N20 3,50 80,85 1217,39 78228,96 6,71 159,83

Lithuania N21 3,40 78,00 2419,33 144326,14 13,26 175,65
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Table 2. Continue
Country Code C1 C2 C3 C4 C5 C6

Mexico N22 2,90 69,21 39123,76 3041488,00 487,77 88,39

Netherlands N23 4,10 79,20 15562,51 1319467,68 134,66 184,11

New Zealand N24 3,60 77,50 8340,19 266808,62 32,37 54,09

Norway N25 3,70 82,02 14278,13 661729,79 42,28 82,61

Poland N26 3,60 81,56 41780,00 1716254,59 321,95 123,02

Portugal N27 3,40 80,24 12828,65 463070,30 41,28 101,36

Slovak Republic N28 3,30 79,74 4827,08 222775,41 35,23 203,85

Slovenia N29 3,30 80,92 2180,39 108307,04 13,95 186,22

Spain N30 3,90 80,73 65488,85 2326119,99 254,36 78,63

Sweden N31 4,00 85,82 53953,06 715622,28 37,85 105,86

Türkiye N32 3,40 70,12 13666,00 3258301,25 481,25 81,17

United Kingdom N33 3,70 82,19 44897,92 3848221,20 340,61 68,88

United States N34 3,80 74,15 408982,00 25439700,00 4853,78 26,89

The normalization process of the initial decision matrix components in Table 1 was performed 

using Equation (2) and Equation (3) depending on whether they are benefit-typed or cost-typed. The 

normalized decision matrix is presented in Table 3.

Table 3. Normalized Decision Matrix (CRITIC)
Country C1 C2 C3 C4 C5 C6

N1 0,6154 0,4173 0,1696 0,0724 0,9197 0,1070

N2 0,8462 0,8430 0,0321 0,0242 0,9881 0,5509

N3 0,8462 0,6263 0,0261 0,0303 0,9821 0,9330

N4 0,8462 0,5538 0,1202 0,0930 0,8807 0,2298

N5 0,0769 0,5259 0,0417 0,0232 0,9816 0,2718

N6 0,0000 0,0272 0,0392 0,0417 0,9825 0,1197

N7 0,0000 0,2263 0,0060 0,0043 0,9990 0,3127

N8 0,3077 0,7560 0,0194 0,0206 0,9798 0,6618

N9 0,9231 0,9060 0,0726 0,0170 0,9947 0,5914

N10 0,5385 0,6568 0,0016 0,0015 0,9985 0,8345

N11 1,0000 1,0000 0,0291 0,0126 0,9930 0,3800

N12 0,7692 0,7965 0,2657 0,1530 0,9357 0,2763

N13 0,9231 0,8220 0,1509 0,2186 0,8619 0,3513

N14 0,6154 0,5363 0,0165 0,0149 0,9890 0,4565

N15 0,5385 0,5957 0,0004 0,0000 1,0000 0,3653

N16 0,5385 0,2647 0,0535 0,0185 0,9880 0,1899

N17 0,6154 0,5942 0,1508 0,1275 0,9341 0,2552

N18 0,7692 0,6176 0,1150 0,2296 0,7775 0,1127

N19 0,6923 0,4730 0,0584 0,1039 0,8697 0,3936

N20 0,4615 0,6762 0,0000 0,0020 0,9994 0,7512

N21 0,3846 0,5107 0,0029 0,0046 0,9980 0,8406

N22 0,0000 0,0000 0,0930 0,1186 0,9002 0,3475



 İstanbul Gelişim Üniversitesi Sosyal Bilimler Dergisi • 1756 • 

Table 3. Continue
Country C1 C2 C3 C4 C5 C6

N23 0,9231 0,5806 0,0352 0,0508 0,9730 0,8884

N24 0,5385 0,4818 0,0175 0,0094 0,9941 0,1537

N25 0,6154 0,7442 0,0320 0,0250 0,9920 0,3148

N26 0,5385 0,7179 0,0995 0,0665 0,9344 0,5432

N27 0,3846 0,6413 0,0285 0,0171 0,9922 0,4208

N28 0,3077 0,6121 0,0089 0,0077 0,9935 1,0000

N29 0,3077 0,6807 0,0024 0,0032 0,9979 0,9004

N30 0,7692 0,6697 0,1576 0,0905 0,9483 0,2924

N31 0,8462 0,9650 0,1293 0,0271 0,9929 0,4462

N32 0,3846 0,0530 0,0305 0,1271 0,9015 0,3067

N33 0,6154 0,7545 0,1071 0,1504 0,9305 0,2373

N34 0,6923 0,2872 1,0000 1,0000 0,0000 0,0000

In order to determine the degree of relationship among the evaluation criteria, the correlation 
coefficient matrix obtained using Equation (4) and it’s presented in Table 4.

Table 4. Correlation Matrix and Standard Deviations of the Criteria
C1 C2 C3 C4 C5 C6

C1 1 0,6460 0,2120 0,1694 0,1426 0,0117

C2 0,6460 1 -0,1286 -0,2106 -0,2414 0,3335

C3 0,2120 -0,1286 1 0,9618 0,9488 -0,4366

C4 0,1694 -0,2106 0,9618 1 0,9880 -0,4260

C5 0,1426 -0,2414 0,9488 0,9880 1 -0,4003

C6 0,0117 0,3335 -0,4366 -0,4260 -0,4003 1

Standard Deviation​​ ​(​​ ​𝝈​ 
j
​​​)​​​​ 0,2789 0,2488 0,1725 0,1733 0,1723 0,2703

Finally, Equation (5) and Equation (6) were used to calculate the ​​C​ 
j
​​ ​values for each performance 

criterion and Equation (7) were used to calculate the weight (​​W​ 
j
​​​) values for each performance 

criterion and the results are shown in Table 5.

Table 5. ​​C​ 
j
​​ ​values and Criteria Weights

C1 C2 C3 C4 C5 C6

​​C​ 
j
​​​ 1,0649 1,1447 0,5937 0,6097 0,6139 1,5994

​​W​ 
j
​​​ 0,1893 0,2035 0,1055 0,1084 0,1091 0,2843

According to the Table 5, the findings reveal that Trade Openness (TO) is the most decisive 
criterion in performance evaluation. With a weighting value of 0.284, TO ranks first among all 
criteria, demonstrating that global trade integration plays a central role in overall performance in 
OECD countries. This criterion is followed by the Sustainable Development Goals (SDG) Index with 
a weighting value of 0.203, indicating the increasing strategic importance of the sustainability 
dimension for OECD countries. The Logistics Performance Index (LPI) ranks third with a weighting 
value of 0.189, revealing that logistics infrastructure and service quality remain strong determinants 
of national performance. In contrast, environmental and traditional macroeconomic indicators 
appear to have relatively lower weights. CO₂ emissions ranked lower with weightings of 0.109, 
Gross Domestic Product (GDP) with 0.108, and Foreign Direct Investment (FDI) inflows with 0.106. 
This finding indicates that in OECD countries, classical indicators such as economic size or capital 
movements alone are insufficient for evaluating country performance; multidimensional elements 
such as TO, sustainability, and logistics efficiency are becoming more dominant. Overall, the CRITIC 
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method results reveal that performance dynamics in OECD countries are undergoing a structural 
transformation, and trade integration and sustainability goals are gaining higher strategic priority 
compared to traditional economic indicators. These findings point to the necessity for countries to 
address logistics efficiency, sustainable development, and TO within a holistic framework in their 
policy designs.

MAIRCA Ranking Results
In this section, the criterion weights calculated using the CRITIC method were integrated into 

the MAIRCA method to evaluate the performance of OECD countries. The ​​Q​ 
i
​​​​ values and rankings 

of the alternatives were determined through Equations (8-17) and are presented in Table 8. As the 
first step of the MAIRCA method, the decision matrix constructed based on Equation (8) is shown in 
Table 1. Next, preference values were calculated using Equation (9), and as specified in Equation (10), 
the preference values were determined as​  ​P​ 

ai
​​ = ​ 1 _ 34​ = 0.029​. In the following step, the theoretical 

evaluation matrix was obtained using Equations (11) and (12), and the results are presented in Table 6.

Table 6. Theoretical Evaluation Matrix
C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6

N1 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N18 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N2 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N19 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N3 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N20 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N4 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N21 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N5 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N22 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N6 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N23 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N7 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N24 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N8 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N25 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N9 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N26 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N10 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N27 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N11 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N28 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N12 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N29 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N13 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N30 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N14 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N31 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N15 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N32 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N16 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N33 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

N17 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084 N34 0,0056 0,0060 0,0031 0,0032 0,0032 0,0084

In the next step, the normalization process was performed using Equation (13) and Equation 
(14). Then, the actual evaluation matrix was obtained by multiplying the normalized decision matrix 
with the theoretical evaluation matrix, as expressed in Equation (15). The actual evaluation matrix is 
shown in Table 7. 

Table 7. Actual Evaluation Matrix
C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6

N1 0,0034 0,0025 0,0005 0,0002 0,0030 0,0009 N18 0,0043 0,0037 0,0004 0,0007 0,0025 0,0009

N2 0,0047 0,0050 0,0001 0,0001 0,0032 0,0046 N19 0,0039 0,0028 0,0002 0,0003 0,0028 0,0033

N3 0,0047 0,0037 0,0001 0,0001 0,0032 0,0078 N20 0,0026 0,0040 0,0000 0,0000 0,0032 0,0063

N4 0,0047 0,0033 0,0004 0,0003 0,0028 0,0019 N21 0,0021 0,0031 0,0000 0,0000 0,0032 0,0070

N5 0,0004 0,0031 0,0001 0,0001 0,0032 0,0023 N22 0,0000 0,0000 0,0003 0,0004 0,0029 0,0029

N6 0,0000 0,0002 0,0001 0,0001 0,0032 0,0010 N23 0,0051 0,0035 0,0001 0,0002 0,0031 0,0074

N7 0,0000 0,0014 0,0000 0,0000 0,0032 0,0026 N24 0,0030 0,0029 0,0001 0,0000 0,0032 0,0013
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Table 7. Actual Evaluation Matrix
C1 C2 C3 C4 C5 C6 C1 C2 C3 C4 C5 C6

N8 0,0017 0,0045 0,0001 0,0001 0,0031 0,0055 N25 0,0034 0,0045 0,0001 0,0001 0,0032 0,0026

N9 0,0051 0,0054 0,0002 0,0001 0,0032 0,0049 N26 0,0030 0,0043 0,0003 0,0002 0,0030 0,0045

N10 0,0030 0,0039 0,0000 0,0000 0,0032 0,0070 N27 0,0021 0,0038 0,0001 0,0001 0,0032 0,0035

N11 0,0056 0,0060 0,0001 0,0000 0,0032 0,0032 N28 0,0017 0,0037 0,0000 0,0000 0,0032 0,0084

N12 0,0043 0,0048 0,0008 0,0005 0,0030 0,0023 N29 0,0017 0,0041 0,0000 0,0000 0,0032 0,0075

N13 0,0051 0,0049 0,0005 0,0007 0,0028 0,0029 N30 0,0043 0,0040 0,0005 0,0003 0,0030 0,0024

N14 0,0034 0,0032 0,0001 0,0000 0,0032 0,0038 N31 0,0047 0,0058 0,0004 0,0001 0,0032 0,0037

N15 0,0030 0,0036 0,0000 0,0000 0,0032 0,0031 N32 0,0021 0,0003 0,0001 0,0004 0,0029 0,0026

N16 0,0030 0,0016 0,0002 0,0001 0,0032 0,0016 N33 0,0034 0,0045 0,0003 0,0005 0,0030 0,0020

N17 0,0034 0,0036 0,0005 0,0004 0,0030 0,0021 N34 0,0039 0,0017 0,0031 0,0032 0,0000 0,0000

As indicated in Equation (16), the gap matrix was calculated by subtracting the actual evaluation 
matrix from the theoretical evaluation matrix. Subsequently, the criterion function values were 
calculated using Equation (17). Table 8 presents both the gap matrix and the criterion function  
​​Q​ 

i
​​ ​values.

Table 8. Total Gap Matrix and Final Criteria Function Values
C1 C2 C3 C4 C5 C6 ​​Q​ 

i
​​​ Ranking

N1 0,0021 0,0035 0,0026 0,0030 0,0003 0,0075 0,0189 27

N2 0,0009 0,0009 0,0030 0,0031 0,0000 0,0038 0,0117 6

N3 0,0009 0,0022 0,0030 0,0031 0,0001 0,0006 0,0098 1

N4 0,0009 0,0027 0,0027 0,0029 0,0004 0,0064 0,0160 20

N5 0,0051 0,0028 0,0030 0,0031 0,0001 0,0061 0,0202 30

N6 0,0056 0,0058 0,0030 0,0031 0,0001 0,0074 0,0248 34

N7 0,0056 0,0046 0,0031 0,0032 0,0000 0,0057 0,0222 32

N8 0,0039 0,0015 0,0030 0,0031 0,0001 0,0028 0,0144 15

N9 0,0004 0,0006 0,0029 0,0031 0,0000 0,0034 0,0104 3

N10 0,0026 0,0021 0,0031 0,0032 0,0000 0,0014 0,0123 7

N11 0,0000 0,0000 0,0030 0,0031 0,0000 0,0052 0,0114 4

N12 0,0013 0,0012 0,0023 0,0027 0,0002 0,0061 0,0137 12

N13 0,0004 0,0011 0,0026 0,0025 0,0004 0,0054 0,0125 9

N14 0,0021 0,0028 0,0031 0,0031 0,0000 0,0045 0,0157 18

N15 0,0026 0,0024 0,0031 0,0032 0,0000 0,0053 0,0166 23

N16 0,0026 0,0044 0,0029 0,0031 0,0000 0,0068 0,0198 29

N17 0,0021 0,0024 0,0026 0,0028 0,0002 0,0062 0,0164 22

N18 0,0013 0,0023 0,0027 0,0025 0,0007 0,0074 0,0169 25

N19 0,0017 0,0032 0,0029 0,0029 0,0004 0,0051 0,0161 21

N20 0,0030 0,0019 0,0031 0,0032 0,0000 0,0021 0,0133 11

N21 0,0034 0,0029 0,0031 0,0032 0,0000 0,0013 0,0140 13

N22 0,0056 0,0060 0,0028 0,0028 0,0003 0,0055 0,0230 33

N23 0,0004 0,0025 0,0030 0,0030 0,0001 0,0009 0,0100 2

N24 0,0026 0,0031 0,0030 0,0032 0,0000 0,0071 0,0190 28
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Table 8. Total Gap Matrix and Final Criteria Function Values
C1 C2 C3 C4 C5 C6 ​​Q​ 

i
​​​ Ranking

N25 0,0021 0,0015 0,0030 0,0031 0,0000 0,0057 0,0155 17

N26 0,0026 0,0017 0,0028 0,0030 0,0002 0,0038 0,0141 14

N27 0,0034 0,0021 0,0030 0,0031 0,0000 0,0048 0,0166 24

N28 0,0039 0,0023 0,0031 0,0032 0,0000 0,0000 0,0124 8

N29 0,0039 0,0019 0,0031 0,0032 0,0000 0,0008 0,0129 10

N30 0,0013 0,0020 0,0026 0,0029 0,0002 0,0059 0,0149 16

N31 0,0009 0,0002 0,0027 0,0031 0,0000 0,0046 0,0115 5

N32 0,0034 0,0057 0,0030 0,0028 0,0003 0,0058 0,0210 31

N33 0,0021 0,0015 0,0028 0,0027 0,0002 0,0064 0,0157 19

N34 0,0017 0,0043 0,0000 0,0000 0,0032 0,0084 0,0175 26

Based on the MAIRCA method, according to the table 8, Belgium ranked as the top-performing 
OECD country, followed by the Netherlands and Denmark. Conversely, Colombia, Mexico, and Costa 
Rica were identified as the lowest-performing countries. The results indicate that countries with strong 
TO, advanced logistics infrastructure, and higher sustainability performance tend to achieve superior 
overall rankings. The high performance of Belgium and the Netherlands can be attributed to their 
strategic geographic positions, advanced port infrastructure, and strong integration into global trade 
networks. Denmark’s strong sustainability policies and investments in green logistics also contribute 
significantly to its high ranking. In contrast, lower-ranked countries exhibit relatively weaker logistics 
performance and limited integration into global trade networks, despite in some cases possessing 
substantial economic potential. From a production systems perspective, countries ranked at the 
top of the MAIRCA analysis, such as Belgium, the Netherlands, and Denmark, demonstrate logistics 
structures that effectively support high-value-added manufacturing and integrated supply chain 
operations. In contrast, lower-ranked countries face structural challenges related to logistics reliability 
and supply chain integration, which constrain manufacturing competitiveness and production system 
resilience (Porter, 2001; Stank et al., 2001; Wong et al., 2020).

To assess ranking stability, an equal-weight scenario was computed and compared with CRITIC-
based results using Spearman rank correlation analysis. The high correlation coefficient indicates 
substantial ranking consistency, suggesting that results are not excessively sensitive to weight 
variations. This finding strengthens the robustness of the integrated CRITIC–MAIRCA framework and 
confirms the structural dominance of TO, sustainability performance, and logistics efficiency within 
OECD macro-performance dynamics.

Sensitivity Analysis 
A sensitivity analysis was conducted to test the suitability of the proposed hybrid model for 

measuring the performance of OECD countries in terms of logistics, sustainability and economic 
indicators. The sensitivity analysis was carried out in two ways: by comparing rankings obtained with 
different criterion weights, and by comparing rankings derived from different multi-criteria decision-
making (MCDM) methods.

Comparison of Rankings with Different Weighting Methods 
In this section of the sensitivity analysis, the impacts of criterion weights obtained from the CRITIC, 

ENTROPY, CILOS, and Standard Deviation (SD) methods on the rankings were compared. The results 
are shown in the graph below.
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Chart 1. Comparison of Rankings Based on Different Weighting Methods
Based on the data in Chart 1, the findings obtained using four different weighting methods are 

largely similar, with only minor differences. When examining the results from all four methods, it is 
seen that, except for the CILOS method, the countries ranking in the top three and and the last ranked 
countries remain consistent.

Although small differences exist among the results derived from the CRITIC, ENTROPY, CILOS, 
and Standard Deviation (SD) methods, the overall ranking outcomes are largely consistent across all 
countries. These results confirm the validity and reliability of the proposed hybrid model.

Comparison of Rankings with Different Ranking Methods 
In this section of the sensitivity analysis, the performance of OECD countries were compared using 

different MCDM methods, considering logistics, sustainability, and economic indicators. The findings 
obtained from the hybrid model were compared with CoCoSo, MABAC and VIKOR methods and the 
results are shown in the graph below. 

Chart 2. Comparison of Rankings Using Different Ranking Methods
Based on the data in Chart 2, the findings obtained using five different weighting methods are 

largely similar, with only minor differences. When examining the results from all four methods, 
Belgium consistently ranks first, the Netherlands ranks second, Denmark ranks third, and Colombia 
ranks last across all four methods.

Although small differences exist among the results derived from the MAIRCA, MABAC, CoCoSO 
and VIKOR methods, the overall ranking outcomes are largely consistent across all countries. These 
results confirm the validity and reliability of the proposed hybrid model.
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Robustness Check
This section presents a comprehensive scenario-based sensitivity analysis to test the impact of 

possible changes in the weighting coefficients obtained using the CRITIC method on the MAIRCA 
ranking results. In this context, 20 different scenarios were created in which the value of the criterion 
with the highest weight was systematically changed, and the results were analyzed using the 
Spearman Rank Correlation Coefficient to thoroughly examine the model’s sensitivity and robustness. 

The study adopts the simulation approach proposed by Pamučar et al. (2022) and Božanić et al. 
(2019), which is based on systematically changing the weight of the most dominant criterion. To 
test the model’s robustness, 20 different scenarios (s1-s20) were created by reducing the weighting 
coefficient of the TO criterion, which has the highest weight, in 5% increments. The difference resulting 
from the decrease in the weight of the most important criterion is distributed to the other criteria 
(c1,c2,c3,c4,c5) in proportion to their current weights, while maintaining the total weight constraint ​
∑ wj = 1​. Equation (18) was used in creating the scenarios and calculating the new weights (​​w​ 

j
​ *​​). The 

resulting weight changes are given in Chart 3.

  ​​w​ 
j
​ *​ = ​

​w​ 
j
​​ . ​(​​1 − ​w​ 

c
​ *​​)​​
 _ 1 − ​w​ 

c
​​ ​​                                        				                         Equation (18)

 Chart 3. Overview of the changes in the weight coefficients of criteria through 20 scenarios 
Chart 3 shows the weighting dynamics used in the sensitivity analysis. The graph shows that the 

weight of the TO criterion, which has the highest importance, is systematically reduced across the 
scenarios, while the weights of other criteria increase proportionally. The scenarios performed with 
the different criterion weights obtained are given in Chart 4.

 
Chart 4. The Sensitivity Analysis Results For 20 Scenarios



 İstanbul Gelişim Üniversitesi Sosyal Bilimler Dergisi • 1762 • 

Furthermore, when the impact of the weighting changes in Chart 4 on country rankings is 
examined, it is seen that the model gives logical responses to the criterion dependence. Belgium, 
which was in a leading position in the original ranking, showed a significant downward trend with the 
reduction of the weight of the TO criterion and fell to 10th place in the s20 scenario. This reveals that 
Belgium’s performance advantage is largely based on trade volume and openness.

In contrast, Finland and Sweden rose as the impact of the TO criterion decreased and the weights 
of the Sustainable Development and Logistics Infrastructure criteria increased. Finland’s ranking as 
number 1 at the end of the scenarios demonstrates that the country has a balanced and strong 
performance not only in commercial metrics but also in structural criteria such as sustainability and 
infrastructure. Furthermore, the rankings of lower-ranked countries like Türkiye, Mexico, and Colombia 
remained relatively stable across almost all scenarios, exhibiting a highly robust structure resistant 
to weighting changes. To statistically test the consistency between the rankings created within the 
sensitivity analysis and the model’s original ranking, a Spearman Rank Correlation Coefficient analysis 
was performed. The resulting correlation coefficients are shown in Chart 5.

Chart 5. Spearman’s Rank Correlation



Istanbul Gelisim University Journal of Social Sciences • 1763 • 

When the correlation coefficients were examined, it was determined that the correlation 
coefficients between the generated scenarios and the original ranking ranged from 0.6853 to 1. 
In statistical evaluations, the range of 0.60-0.80 is considered “high correlation,” and values ​​above 
0.80 are considered “very high correlation” (Asuero et al., 2006: 47; Akoglu, 2018: 92). The fact 
that the coefficient did not fall below 0.6853 even in extreme scenarios where the weight of the 
most important criterion was minimized shows that the model, while sensitive to criterion changes, 
maintains its general ranking structure.

Evaluation of the Findings
The CRITIC method results are summarized in Table 9, highlighting the relative importance of the 

six selected criteria in determining national performance among OECD countries.

Table 9. Weighting Results (CRITIC Method)

Criterion Weight Interpretation

Trade Openness 0,284 Primary driver of competitive strength.

Sustainable Development Goals 0,203 High policy priority for long-term growth.

Logistics Performance Index 0,189 Essential for supply chain resilience.

Carbon Emissions 0,109 Important environmental impact factor.

Gross Domestic Product 0,108 Economic size is less decisive in isolation.

Foreign Direct Investment Inflows 0,106 Significance depends on supporting criteria.

The findings indicate that TO (0.284) and the SDGs Index (0.203) are the most decisive factors, 
surpassing traditional macroeconomic indicators like GDP and FDI. This suggests that in the OECD 
context, a country’s integration into global trade networks and its commitment to sustainability are 
more critical to overall performance than economic size alone. The MAIRCA ranking identifies Belgium, 
the Netherlands, Denmark, Sweden, and Finland as top performers, characterized by their balanced 
performance across logistics, sustainability, and trade. Conversely, lower-ranked countries—including 
Chile, Türkiye, Costa Rica, Mexico, and Colombia—exhibit structural gaps in logistics efficiency, 
environmental management, or trade barriers. 

Moreover, according to the findings of the sensitivity analysis applied using the CRITIC, ENTROPY, 
CILOS, and Standard Deviation methods, countries have been grouped as follows:

Group 1 (Stable Rankings Across All Method): Countries such as Belgium, the Netherlands, 
Denmark, and Colombia exhibit highly stable rankings regardless of the weighting method applied. 
This stability indicates a consistent performance structure across logistics, sustainability, and 
economic dimensions. For top-performing countries, strong alignment among criteria reinforces their 
leading positions. Similarly, consistently low-ranked countries demonstrate structural weaknesses 
that persist across alternative weighting schemes.

Group 2 (Minor Ranking Shifts (1–3 Positions)): Countries including Norway, Spain, and the 
United States display minor ranking shifts when different weighting methods are applied. These 
slight variations can be attributed to balanced performance profiles, where strengths in certain 
criteria offset weaknesses in others. For instance, the United States benefits from strong GDP and 
trade volume, while its relative performance in sustainability-related indicators moderates its overall 
ranking.

Group 3 (Significant Ranking Variations): Countries such as Lithuania and Latvia experience 
more noticeable ranking changes across methods. These variations reflect asymmetric performance 
structures, where relatively strong TO or sustainability outcomes coexist with weaker logistics 
infrastructure or economic indicators. As a result, changes in criterion weights disproportionately 
affect their overall rankings.
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Chart 6. Final ranking positions of OECD countries based on the integrated CRITIC–MAIRCA model.
Chart 6 presents the final ranking positions of OECD countries obtained from the integrated 

CRITIC–MAIRCA model and provides a visual summary of the overall ordering of countries.
Sensitivity analysis using alternative methods (ENTROPY, CILOS, Standard Deviation) confirms the 

robustness of these rankings, with high-performing nations consistently maintaining their positions 
due to the structural alignment of their logistics and sustainability frameworks.

Discussion
The findings of this study offer a multi-dimensional perspective on the determinants of national 

competitiveness, synthesizing economic, logistical, and sustainability indicators within the OECD 
framework. By utilizing the CRITIC method to determine objective weights, this research highlights a 
structural shift in what drives country performance: Trade Openness (TO) (0.284) and the Sustainable 
Development Goals (SDGs) Index (0.203) emerge as the most decisive factors, significantly 
outweighing traditional macroeconomic indicators such as Gross Domestic Product (GDP) (0.108) 
and Foreign Direct Investment (FDI) inflows (0.106).

The dominance of TO as the primary criterion aligns with the arguments of Martí et al. (2014) 
and Djankov et al. (2010), reinforcing the premise that integrated trade facilitation—encompassing 
port modernization, customs digitalization, and efficient regional corridors—remains the backbone 
of logistical performance. Complementing this, the significant weight of the SDGs Index confirms the 
growing importance of “Green Logistics” (GL). As emphasized by McKinnon (2018) and supported 
by UNCTAD (2020b), the alignment of logistics operations with SDG 9 (Industry, Innovation, and 
Infrastructure) is now a fundamental requirement rather than an elective policy. Our findings suggest 
that governments must actively promote circular supply chains and carbon-neutral logistics hubs to 
reconcile economic growth with environmental mandates.

Regarding environmental externalities, the moderate weight assigned to CO₂ emissions (0.109) 
acknowledges the dual nature of logistics: while optimized routing and cleaner transportation 
technologies can substantially reduce carbon footprints (Dekker et al., 2012), the expansion of trade 
volume may simultaneously drive emissions upward, as cautioned by Piecyk and McKinnon (2010). 
This complexity necessitates that logistics improvements be coupled with stringent decarbonization 
strategies. Furthermore, the lower weight of FDI (0.106) suggests that while logistics efficiency is 
a prerequisite for attracting high-value investments—as noted by Brooks and Menon (2008)—it is 
not the sole determinant; political stability and institutional quality likely moderate this relationship. 
Similarly, the modest influence of GDP confirms that economic scale alone is insufficient to guarantee 
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superior logistics performance, supporting the hypothesis of diminishing returns where qualitative 
structural factors become more decisive than mere capital volume in developed economies (Hendricks 
et al., 2015; Freund & Weinhold, 2004).

The robustness of these results is further evidenced by the consistency of rankings across 
alternative weighting schemes (ENTROPY, CILOS, and Standard Deviation). This methodological 
convergence demonstrates that the performance hierarchy among OECD countries is rooted in 
underlying structural characteristics rather than being a byproduct of mathematical bias. The stability 
of top and bottom performers suggests that the “balanced integration” model—where logistics 
efficiency, TO, and sustainability targets are pursued concurrently—is the most reliable predictor of 
national success.

The ranking results point to a noticeable structural pattern across OECD countries, shaped by the 
interaction between logistics efficiency, trade integration, and sustainability performance. Countries 
such as Belgium and the Netherlands, which occupy the top positions, stand out as major global logistics 
hubs. Their advanced port infrastructure, efficient customs procedures, and strong integration into 
international trade networks play a crucial role in this success. However, their performance cannot 
be explained by logistics alone; high levels of trade openness and strong sustainability outcomes also 
contribute significantly, reflecting a well-balanced and integrated macro-performance structure. A 
similar pattern can be observed in Nordic countries such as Denmark and Sweden. These countries 
achieve high rankings not only due to efficient logistics systems but also because of their strong 
commitment to sustainability and high institutional quality. This highlights the importance of consistent 
and coordinated policy approaches in achieving strong performance across multiple dimensions. On 
the other hand, countries such as Colombia, Mexico, and Costa Rica, which rank lower in the analysis, 
appear to face structural constraints. These include relatively weaker logistics infrastructure, lower 
integration into global trade networks, and more limited sustainability performance, all of which 
collectively restrict their overall standing. An interesting finding is the position of large economies 
such as the United States. Despite their economic size, their ranking remains relatively moderate, 
suggesting that size alone is not sufficient to ensure high performance in an integrated framework. 
Instead, achieving a balanced combination of trade openness, sustainability, and logistics efficiency 
seems to be far more critical. Overall, these results indicate that the performance of OECD countries 
is increasingly shaped by integrated policy approaches that simultaneously strengthen logistics 
capabilities, support environmental sustainability, and enhance global trade connectivity.

Ultimately, this study aligns with current literature by demonstrating that for OECD nations, 
logistics performance has evolved from a purely operational concern into a strategic nexus of 
trade and sustainability. As indicated by Arvis et al. (2023) and Hausman et al. (2013), the findings 
underscore that logistics efficiency is not an isolated metric but a complex interplay of international 
trade integration and long-term environmental stewardship. Consequently, those OECD members that 
synthesize these dimensions effectively are better positioned to enhance their overall performance 
and maintain competitive advantage in a volatile global market.

Conclusion and Recommendations
This study evaluated the logistics, sustainability, and economic performance of OECD member 

countries by employing an integrated CRITIC–MAIRCA multi-criteria decision-making framework. By 
simultaneously analyzing a heterogeneous set of indicators—namely the Logistics Performance Index 
(LPI), Sustainable Development Goals (SDGs) Index, Foreign Direct Investment (FDI) inflows, Gross 
Domestic Product (GDP), carbon dioxide (CO₂) emissions, and Trade Openness (TO)—the research 
provides a holistic assessment that transcends conventional single-indicator approaches. The findings 
demonstrate that logistics performance is not an isolated metric but a complex outcome shaped 
by the interplay of international trade integration, sustainability commitments, and infrastructure 
efficiency.

The results reveal that TO is the most influential criterion, followed by the SDGs Index and the LPI. 
Conversely, traditional macroeconomic indicators like GDP and FDI, while significant, exert relatively 
less influence on country rankings within the OECD context. This shift suggests that economic 
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scale alone no longer guarantees superior performance; rather, countries that achieve a balanced 
integration of global trade networks and high sustainability standards consistently outperform 
their peers. European nations currently dominate the top rankings due to their robust institutional 
frameworks and integrated policies. In contrast, lower-ranked countries—such as Chile, Türkiye, Costa 
Rica, Mexico, and Colombia-frequently exhibit structural weaknesses related to logistics bottlenecks, 
limited economic diversification, or gaps in environmental governance.

Based on these findings, a tiered policy approach is recommended. First, policymakers must 
prioritize TO by investing in customs digitalization, modernizing port infrastructure, and expanding 
regional trade corridors to reduce transaction costs. Second, the significant weight of sustainability 
indicators necessitates a transition toward “Green Logistics.” This involves incentivizing energy-
efficient transport, promoting circular supply chains, and investing in carbon-neutral logistics 
hubs. Third, the moderate influence of the LPI emphasizes the need for continuous infrastructure 
maintenance and workforce development to address service reliability.

For Türkiye specifically, a holistic strategy is essential to enhance its competitive position. This 
includes leveraging its strategic geography by strengthening the “Middle Corridor” through EU-
funded rail connectivity and multimodal transport systems. Furthermore, Türkiye should accelerate 
the Logistics 4.0 transformation by fostering university-industry collaborations in AI and drone 
logistics, while simultaneously promoting electric trucks and LNG-fueled shipping in line with the 
EU Green Deal. To improve the investment climate, these logistical and environmental steps should 
be supported by macroeconomic stability, exchange rate management, and tax incentives within 
specialized logistics zones to attract high-value FDI.

While this study offers significant insights for both policy development and academic discourse, 
it acknowledges several limitations that frame its scope. First, the reliance on single-period, cross-
sectional data restricts our ability to capture dynamic structural transformations or the temporal 
evolution of relationships between logistics performance, sustainability, and economic indicators. 
Second, while the integrated CRITIC–MAIRCA framework is robust, the sensitivity analysis indicates 
that marginal ranking variations can occur depending on the weighting scheme employed, reflecting 
the complex structural interdependencies inherent to advanced economies. Finally, the study is 
confined to OECD member states; therefore, its findings may not be directly generalizable to low- and 
middle-income countries, where infrastructural constraints and trade barriers operate under vastly 
different conditions.

These limitations provide fertile ground for future investigation. Subsequent research should 
incorporate longitudinal or panel datasets to move beyond cross-sectional constraints and examine 
the long-term dynamics of national competitiveness. Furthermore, future studies could develop 
dynamic Multi-Criteria Decision-Making (MCDM) models that explicitly account for geopolitical 
risks—such as pandemics, trade conflicts, or regional instability—to better analyze the structural 
barriers to achieving sustainable development goals. Expanding the scope to include region-specific 
analyses, alternative sustainability metrics, and the emerging impacts of AI-driven logistics solutions 
and circular economy applications would also contribute significantly to the robustness and depth of 
national performance assessment frameworks.
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Özet
Günümüzde küresel ölçekte yaşanan ekonomik krizin temel nedenlerinden biri, lojistik 

performansındaki yetersizliklerdir. Lojistik altyapılarında ve süreçlerinde yaşanan aksaklıklar, 
uluslararası ticaretin etkinliğini azaltmakta ve küresel ekonomik büyüme üzerinde hem doğrudan hem 
de dolaylı olumsuz etkiler yaratmaktadır. Özellikle COVID-19 pandemisi sonrasında lojistik sistemlerin 
kırılganlığı daha belirgin hâle gelmiş ve bu durum, lojistik sektörünün küresel ekonomideki stratejik 
rolünü bir kez daha ortaya koymuştur. Öte yandan, çevresel bozulma ve iklim değişikliği gibi küresel 
sorunlar, lojistik sektörünü köklü bir dönüşüme zorlamaktadır. Dünya Bankası (2023) verilerine göre, 
lojistik sektörü küresel sera gazı emisyonlarının yaklaşık %10’unu oluşturmaktadır. Bu oran, sektörü 
sürdürülebilir uygulamaları benimsemeye yönelten temel etkenlerden biridir. Bu bağlamda, lojistik 
faaliyetlerin çevresel etkiler gözetilerek yeniden yapılandırılması, sürdürülebilir kalkınma hedeflerine 
ulaşmada kritik bir öneme sahiptir. Ancak mevcut literatür incelendiğinde, özellikle OECD üyesi 
ülkelerde sürdürülebilir lojistikle ilişkili kriterleri kapsamlı biçimde ele alan çalışmaların sınırlı sayıda 
olduğu görülmektedir. Mevcut çalışmaların büyük çoğunluğu ekonometrik modellere odaklanmakta 
olup, çok kriterli analizlerin ve bütüncül yaklaşımların eksikliği dikkat çekmektedir. Bu durum, OECD 
ülkelerinin karşı karşıya olduğu çok boyutlu sürdürülebilirlik sorunlarına uygun politika geliştirme 
süreçlerini sınırlamakta ve alana yönelik yeni metodolojik katkılar gerektirmektedir.

Bu doğrultuda çalışmada, OECD üyesi ülkelerde lojistik, sürdürülebilirlik, doğrudan yabancı 
yatırım, çevresel kalite, ticaret açıklığı ve ekonomik gelişmişlik gibi kriterler dikkate alınarak ülkelerin 
bu alanlardaki başarıları karşılaştırmalı olarak değerlendirilmiştir. Bu amaç doğrultusunda çok 
kriterli karar verme yöntemlerinden CRITIC ile kriter ağırlıkları tespit edilmiş, MAIRCA yöntemiyle 
ülkeler sıralanmıştır. CRITIC yöntemi sonuçlarına göre en yüksek ağırlıklar Ticaret Açıklığı (%28,4) 
ve Sürdürülebilir Kalkınma Hedefleri  (%20,3) olarak belirlenmiştir. Bu durum, uluslararası ticaret 
politikalarının ve sürdürülebilirlik odaklı stratejilerin, OECD ülkelerinde başarının temel belirleyicileri 
olduğunu göstermektedir. Ayrıca Lojistik Performans Endeksi’nin de %18,9’luk ağırlıkla bu başarıda 
kritik bir öneme sahip olduğu belirlenmiştir. Karbondioksit emisyonları (%10,9), doğrudan yabancı 
yatırımlar (%10,6) ve GSYH (%10,8) kriterleri nispeten daha düşük ağırlıklara sahip olsalar da, yine de 
başarı da önemli bir paya sahip oldukları görülmektedir. MAIRCA yöntemi ile elde sıralamalara göre 
en yüksek performansa sahip ülkelerin Belçika, Hollanda, Danimarka, İsveç ve Finlandiya ve en düşük 
performansa sahip ülkelerin ise Şili, Türkiye, Kosta Rika, Meksika ve Kolombiya olduğu tespit edilmiştir. 
Yüksek performans gösteren ülkeler, gelişmiş lojistik altyapılarına, güçlü dış ticaret politikalarına ve 
sürdürülebilirlik stratejilerine sahip olmalarıyla öne çıkarken; düşük performanslı ülkelerde lojistik 
sistemlerin yetersizliği, yatırım çekme kapasitesinin düşüklüğü, yüksek emisyon oranları ve dijital 
altyapı eksiklikleri belirleyici olmuştur.

Elde edilen bulgular, güçlü ticaret politikaları ve sürdürülebilirlik uygulamalarının ulusal rekabet 
gücünde belirleyici olduğunu göstermektedir. Bu doğrultuda genel olarak verilebilecek öneriler 
arasında gümrük işlemlerinin kolaylaştırılması, ticaret anlaşmalarının artırılması, Sürdürülebilir 
Kalkınma Amaçları ile uyumlu politikaların geliştirilmesi, karbon fiyatlamanın uygulanması, yeşil 
lojistik yatırımlarının yapılması, lojistik altyapının geliştirilmesi, doğrudan yabancı yatırımların 
artırılması ve tedarik zinciri şeffaflığının artırılması yer almaktadır. Türkiye özelinde verilebilecek 
öneriler ise  AB Gümrük Birliği üzerinden sınır geçişlerinin hızlandırılması, Orta Koridor demiryolu 
projeleri geliştirilerek ticaret açıklığının artırılması, çok modlu taşımacılık koridorlarının geliştirilmesi, 
ulaştırma alanında kamu-özel sektör ortaklıklarının geliştirilmesi, limanların modernize edilmesi, 
yenilenebilir enerji kaynaklarına yatırımın artırılması, doğrudan yabancı yatırımların artırılması için 
ekonomik istikrarın sağlanması ve elektrikli kamyon ve LNG gemilerin teşvik edilmesi yer almaktadır. 
Bu çalışmanın temel sınırlılığı yalnızca OECD ülkelerine odaklanmasıdır; lojistik darboğazların daha 
belirgin olduğu düşük gelirli ülkelerde farklı çalışmalar yapılabilir.
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