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Graph 3: Betweenness centrality
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In this betweenness centrality graph, Metal Products (MET) in North
Macedonia (MKD) stands out as a pivotal industry, serving as a key intermediary
that facilitates connections across different industries within the network. Its high
betweenness centrality indicates its critical role in linking various sectors,
potentially making it a bottleneck for regional value flows if disrupted.
Additionally, Petroleum, Chemical, and Non-Metallic Mineral Products (PET) in
Albania (ALB), North Macedonia (MKD), and Bosnia and Herzegovina (BIH) also
exhibit elevated betweenness centrality. That suggests that PET in these countries
holds a significant intermediary position within the network, underscoring its
importance in maintaining efficient connectivity across industries in the region.
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Graph 4: Hub
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We observe that most countries in the network—Albania (ALB), Bosnia and
Herzegovina (BIH), Montenegro (MNE), and North Macedonia (MKD)—exhibit
high hub scores, represented by larger node sizes. In contrast, Serbia (SRB) shows
noticeably lower hub scores, suggesting that its industries are less central in
initiating connections within the regional trade network. This discrepancy
indicates a different structural role for Serbian industries, reflecting more reliance
on inbound connections or a lesser degree of influence in driving value chain
flows outward. It is also connected with Serbian dependency on trade out of the
region, especially with the EU.
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Graph 5: Authority

AN\ AGI
MR\ NN

AN
N ',\\' 1 :;'A .
QN

a\‘&\
S WV

Source: Authors.

Analysing the authority score, we see again the prominence of Serbia’s
Electricity (ELE) and Transport (TRA) industries. That reaffirms their critical role
as central nodes attracting substantial trade and value chain dependencies from
other industries across the region, positioning them as significant areas of
economic activity and interconnectivity.

Discussion and Implications

Regarding the ELE industry, all WB economies must enhance the energy
sector’s contribution to economic growth by improving energy efficiency,
increasing energy security, and attracting investments in new capacities. That
requires strengthening the internal market, restructuring public enterprises,
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adjusting energy prices, advancing the decarbonisation process, and expanding
the use of renewable energy sources. Additionally, these economies must align
their national legislation with the EU acquis and deepen regional cooperation.
MKD’s economy remains highly dependent on energy imports, characterised by
high energy intensity, inefficiencies in ageing energy production systems, and
continued reliance on highly polluting coal. Furthermore, inefficient energy use
exacerbates these challenges, underscoring the need for systemic reforms.

The energy sector in SRB accounts for about 4% of GDP, and coal-fired thermal
power plants produced 66%, hydropower plants 26.1%, thermal power plants —
heating plants 3.3%, wind power plants 2.7%, and other power plants 1.9% of
electricity in 2022 (Serbian Chamber of Commerce and Industry 2024). For MNE’s
energy consumption, one of the main challenges is the insufficient level of energy
efficiency and high energy intensity of its industry. MNE is facing a challenge of
carbon intensity and has limited support mechanisms for the decarbonisation of
the economy. In BIH’s energy sector, the agriculture, industry, and transport
sectors are the largest polluters and emitters of carbon dioxide (70% of total
emissions related to energy, despite the share of renewable energy sources). One-
third of electricity comes from hydropower potential. BiH’s economy is highly
energy-intensive (three times more than the EU average). ALB is a net importer
of electricity. Both countries are vulnerable to hydrological conditions and
insufficient to meet their energy supply needs. Dependence on energy imports
accounts for 20-30% of the energy demand. For some WB economies, ensuring
power supply security is the challenge, where Serbia holds the highest potential
within the region.

On the other hand, transportation with warehousing and logistics is important
for the WB economies concerning the increased openness to trade, FDIs, and
integration in international supply chains. It has a significant impact on
international trade and the economic development of the region. As all WB
economies are small and open, the development of transportation and logistics
quality is important for increasing trade flows domestically, regionally, and
globally, as well as for improving their level of competitiveness. Efficient
movement of goods and services is particularly important not only for landlocked
economies (BiH, MKD, and SRB) but also for the economies with access to the
sea (ALB and MNE). The average share of Transport and Warehousing in GDP in
the WB is 3.5% (2021). It used to be higher in the pre-COVID-19 periods (3.7% in
2019). The total number of employees in Transport within the WB economies is
338,200 (2022). SRB has the most employees (157,600), which explains their level
of importance in this sector.

The economies within the WB also heavily depend on the Petroleum,
Chemical, and Non-Metallic Mineral Products (PET) and Metal Products (MET)
industries in North Macedonia. They stand as key output providers and primary
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suppliers across the network. Besides, the Agriculture (AGR) in North Macedonia
and the Petroleum (PET) industry in Bosnia and Herzegovina play a notable role
in connecting disparate sectors, according to our network analysis results. The
other two countries, Montenegro and Albania, do not stand out with dominant
industries in this context, primarily due to the size of these economies and the
primary focus on tourism. As for the connection of individual industries, it is
noticeable that the highest connection is with Serbia, as the largest economy in
the region. Links from Montenegro and Albania are mostly directed exclusively
towards Serbia, while among other countries, there is a significant connection of
industries from Bosnia and Herzegovina and North Macedonia.

One recommendation from previous studies regarding industrial networks
(Chopra and Khanna 2014) is to design new strategies. Increasing diversity,
redundancy, and multifunctionality are important to ensure flexibility and to
develop resilient and sustainable industrial symbiotic networks. On the other hand,
Nuss, Graedel, Alonso, and Carroll (2016) conclude that the network analysis of
supply chains could be combined with criticality and scenario analyses for raw
materials to comprise a comprehensive picture of product platform risk. These
ideas can be considered in the example of the WB industries to improve the
stability of the supply chains within the region. In addition, the high density of the
agricultural sector in the observed countries is in line with their level of
development, which is explained by previous evidence, also based on the network
analysis, which shows that when the development level increases, the role of
agriculture as an exporter declines (Soyyigit and Cirpici 2017). As they found,
service sectors in developed countries have an important role. In developing
countries, that is the food sector. Also, the results found the transportation sector
to be one of the most important in terms of imports in different countries’ samples.

Conclusion

The obtained results indicate trade patterns, supply and value chains, and
the dominance of certain industries within the WB region. Our analysis confirms
the key role of individual industries from Serbia as the largest economy in the
region. The most important implications can be drawn for Serbia’s Electricity, Gas,
and Water (ELE) and Transport (TRA) industries. Greater attention directed
towards these sectors can bring even greater dominance in the region. These
findings can have wider strategic significance and be useful as key implications in
the creation of future regional policy. They also indicate the need for more active
involvement of other industries at this level. On the other hand, the high level of
In-Degree scores shows the high dependence of these industries on inflows from
other countries in the region. That represents the level of dependency on the
products and services from other industries. That may be a consequence of
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Serbia’s main focus on other markets, primarily the EU, while key import
resources may be sought in the region.

Potential differences in the sense of dominance of certain industries
concerning raw data for import and export are a consequence of the data used.
We use input-output tables, showing the participation of these industries in
movements exclusively within the region and the dependence of the observed
sectors. The main limitation of the research is the limited availability of the
required data for the WB in recent years. However, given the relatively stable
patterns of trade structure within the WB region, that should not represent a
significant problem in providing insights and policy recommendations. Also, the
applied methodology has great potential in observing relations at the level of
other countries and integrations, where significant insights and implications can
be drawn and compared with current industrial and trade policies. A larger
number of countries and a different focus on individual industries could be a key
direction for future research.
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APPENDIX
Appendix 1. Industry Abbreviations
Abbreviation Industry

AGR Agriculture
FIS Fishing
MIN Mining and Quarrying
FOO Food and Beverages
TEX Textiles and Wearing Apparel
WO0O0 Wood and Paper
PET Petroleum, Chemical and Non-Metallic Mineral Products
MET Metal Products
ELM Electrical and Machinery
TRQ Transport Equipment
OMN Other Manufacturing
REC Recycling
ELE Electricity, Gas and Water
CON Construction
MAI Maintenance and Repair
WHO Wholesale Trade
RET Retail Trade
HOT Hotels and Restaurants
TRA Transport
POS Post and Telecommunications
FIN Financial Intermediation and Business Activities
PUB Public Administration
EDU Education, Health and Other Services
PRI Private Households
OTH Others
RXI Re-export and Re-import
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ISTRAZIVANJE VEZA 1ZMEDU INDUSTRIJA U ZEMLJAMA ZAPADNOG BALKANA:
MREZNA ANALIZA

Apstrakt: Ova studija koristi okvir mrezne analize za procenu ekonomskih ranjivosti
unutar lanaca vrednosti Zapadnog Balkana (ZB), fokusirajuci se na Srbiju, Severnu
Makedoniju, Albaniju, Bosnu i Hercegovinu i Crnu Goru. Cilj je da se identifikuju industrije
kriticne za strukturni integritet mreze i procene potencijalni uticaji poremecaja. Ovaj
pristup pruza nove dokaze u veze izmedu zemalja ZB i industrija u regionu, na osnovu
ulaznih/izlaznih podataka za svaki sektor. Podaci o bilateralnoj trgovini ¢esto izostavljaju
te uvide i ne pruzaju dokaze o nivou medupovezanosti izmedu industrija. Nasi nalazi
ukazuju na dominantan znacaj srpske industrije Elektricne energije, gasa i vode (ELE),
kao i Transporta (TRA). Takode, nekoliko industrija iz Severne Makedonije se pokazuju
kao vaZne u regionu. Dobijeni rezultati se mogu koristiti za reviziju i prilagodavanje
industrijske i trgovinske politike u zemljama ZB. Identifikovana medusobna povezanost
je znacajna za poboljSanje polozaja zemalja u medunarodnim okvirima i njihovih
mogucnosti za aktivnije ucesce u lancima vrednosti.

Klju€ne reci: pristup mrezne analize; Zapadni Balkan; industrija; trgovina; lanci vrednosti.



