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Abstract

Integrated multimodal (intermodal/multimodal) freight transport refers to the organisation of door-to-door cargo movements
by combining multiple modes (road-rail-maritime/inland waterways, etc.) within a single logistics chain supported by
efficient transhipment nodes and seamless information/document flows. This paper reviews how multimodal systems relate
to economic development through three main channels: (i) competitiveness via lower trade costs and higher delivery
reliability, (ii) productivity and regional transformation via improved market access and spatial integration, and (iii)
sustainability via modal shift and efficiency gains. The evidence suggests that hard infrastructure alone is insufficient: last-
mile connectivity, terminal performance, regulatory coordination, and digital data/document exchange are decisive
complements that amplify development impacts. The World Bank Logistics Performance Index (LPI) provides a widely used
framework to benchmark logistics quality and trade speed across countries, supporting policy prioritisation.
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1. Introduction

Development discussions focus not only on production capacity but also on the cost and reliability with which
this capacity is connected to markets. Transportation and logistics infrastructure/institutions are one area where
this connection is concretized: as the movement of goods and intermediate inputs accelerates, uncertainty
decreases, and transportation costs fall, firms expand their market reach; specialization, economies of scale, and
new investment decisions become more feasible. A broad synthesis of the spatial economics literature
emphasizes that reductions in transportation costs have general equilibrium effects on wages, settlement patterns,
trade patterns, and industrial composition; therefore, the "regional welfare" outcomes of infrastructure
investments cannot be explained by a single channel (Redding & Turner, 2015).

[gloele]

The articles on the RSEP Conferences website are bear Creative Commons Licenses either CC BY or CC BY-NC-ND licenses that allow the
articles to be immediately, freely, and permanently available on-line for everyone to read, download, and share.

49


mailto:Muhammed-kaya@hbv.edu.tr
mailto:Muhammed-kaya@hbv.edu.tr

RSEP Lishon Conference 2026 Kaya, M.V. & Senel, C. pp. 49-52

In this context, multimodal freight transportation is an approach that considers "infrastructure” not only as lines
and ports but also as nodes where different modes are connected (intermodal terminals, logistics
villages/centers), standardized cargo units (containers, swap bodies, etc.), operational coordination, and
information and document flow. The relationship between this approach and development often rests on two
observations: First, where corridors and transit hubs function well, logistical friction in foreign trade decreases
and competitiveness increases. Second, this friction operates not only on cost but also on time and reliability; for
supply chains, “predictability” is as critical as productivity. Therefore, measuring and comparing logistics
performance across countries has become an important tool in policy design. LPI’s 2023 approach combines
dimensions such as customs, infrastructure, logistics service quality, tracking, and timeliness, while for the first
time using big data-based “trade velocity” indicators in a more visible way (World Bank, 2023).

On the other hand, “integration” itself does not automatically produce development. The European Court of
Auditors reports (ECA, 2023) that intermodal freight transport in the EU still cannot compete on equal terms
with road transport; regulatory and infrastructural barriers increase the costs of intermodal transitions, and
support does not always yield the expected results. This warning necessitates investigating “under what
conditions and with what complements” multimodal transport produces a development impact. This paper aims
to answer this question by summarizing the literature in four sections (conceptual basis, development channels,
governance/measurement, results).

2. Conceptual Basis of Integrated Multimodal Systems

Definitions are important in multimodal/intermodal transport discussions: “Intermodal” is often used to refer to
the transfer of a single unit of cargo (e.g., container) between modes; “multimodal” refers to its management as a
single transport chain with a higher level of contractual/operational integration. Although the two concepts
overlap in practice, the critical element in terms of development impact is the level of integration rather than the
diversity of modes: transfer times, terminal efficiency, planning synchronization, and uninterrupted flow of
information and documents. At this point, UN publications show that multimodal transport is not only a
technical issue but also a legal and institutional one; this is why discussions about an international
agreement/framework have arisen (UNCTAD, 2003).

The components that make up the system can be considered in four layers: (i) backbone networks (rail lines, port
connections, highway corridors), (ii) nodes (ports, inland terminals, logistics centers), (iii) operations (frequency
of service, capacity management, transfer planning), (iv) “soft infrastructure” (customs processes, standards,
electronic data/document exchange). When one of these layers fails, theoretically inexpensive mode
combinations become practically expensive; this is a fundamental obstacle to mode shifting. The TEN-T
approach, which guides multimodal network planning at the EU level, therefore describes the network as a
holistic system between “rail-road-inland waterway-short-distance sea” and ports/terminals/city nodes.

3. Development Channels: Trade Costs, Spatial Integration, and Welfare

The most direct channel of development impact of multimodal transportation is trade costs and delivery
reliability. Transportation costs are not just freight; they are the sum of factors such as time, risk of damage,
inventory carrying costs, and uncertainty, determining a firm's cost of access to the market. When infrastructure
and connectivity reduce this cost, production can be specialized across a wider geography, and welfare can
increase. One example where this relationship has been historically strongly measured is Dave Donaldson's
empirical findings on how the Indian railways increased welfare by reducing trade costs; the study is classic for
its quantitative demonstration of how the infrastructure shock translates from trade costs to overall welfare
(Donaldson, 2018)..

The second channel is spatial integration. The World Development Report 2009: Reshaping Economic
Geography emphasizes that development can produce spatially uneven accumulation; however, reducing the
costs of distance and fragmentation can support inclusivity. When transportation corridors and nodes connect
inland regions to national/international markets, not only trade but also labor markets and investment decisions
can be reshaped. The Redding—Turner synthesis suggests that such infrastructure improvements generate
complex redistribution effects through site selection and industry composition; therefore, the “winners-losers”
dynamic should not be ignored in policy design (World Bank, 2009).

The third channel is resilience and sustainability. Mode diversification and optimized intermodal chains can offer
alternative routes against supply shocks; however, this advantage is only meaningful with reliable network
operation. Furthermore, a shift in long-distance freight transport towards rail/sea transport has the potential for
emission reduction. However, mode selection does not change ‘“spontanecously”; price, time, reliability,
frequency, and service quality are all determining factors. The OECD/ITF mode selection report details these
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determinants and policy options, showing that a shift towards sustainable modes will remain limited without the
right incentive architecture (ITF, 2022).

4. Governance, Digitalization, and Performance Measurement

The development potential of multimodal transport depends on both “hard infrastructure” and “soft
infrastructure.” UNCTAD (2006) studies emphasize that trade facilitation should be considered in conjunction
with transport infrastructure investments; institutional coordination (e.g., national facilitation mechanisms) plays
a critical role in the feasibility of reforms. This explains why elements such as customs processes that reduce
time loss at transit points, standardized data sets, and electronic document management amplify the development
impact: no matter how strong the physical corridor, if the information-document layer of the chain is slow,
overall delivery performance decreases (UNCTAD, 2015).

Performance measurement is important for two reasons. Firstly, the impact of investments should be monitored
not only with input indicators such as “line length,” but also with output/result indicators such as delivery times,
on-time delivery, and terminal waiting times. Secondly, cross-country benchmarking facilitates the prioritization
of reforms. The World Bank LPI report is a frequently used reference framework in multimodal transformation
programs because it covers process dimensions in addition to infrastructure and service quality (World Bank,
2023).

On the public policy side, the EU experience demonstrates the challenges of both setting targets and removing
obstacles. The European Court of Auditors notes that regulatory and infrastructural barriers prevent intermodal
transport from competing “on a level playing field” against road transport; this finding indicates that incentives
should not be considered in isolation, but rather in conjunction with market design and access regulations (ECA,
2023).

In the Turkish context, development plans and sector plans address multimodal transport alongside
competitiveness and logistics capacity agendas. The 2024-2028 development plan published by the Presidency
of the Republic of Turkey's Strategy and Budget Directorate emphasizes the development of
intermodal/multimodal applications and a holistic, environmentally friendly, and cost-effective transportation
system. This emphasis shows that “integration” at the policy level is now seen not only as a transportation issue
but also as part of the production and foreign trade strategy.

5. Conclusion: Conditions and Policy Implications for Amplifying Development Impact

Integrated multimodal freight transport systems impact development not through a single pathway, but through
three complementary mechanisms: they increase competitiveness by reducing trade costs and uncertainty; they
trigger spatial reorganization and regional transformation by expanding market access; and they contribute to
environmental sustainability goals through mode shifting and increased efficiency. However, the literature and
institutional reports agree on a common warning: these effects do not automatically occur simply because
"infrastructure has been built"; they become visible when the entire chain is functioning. Audit findings in the
EU, showing that intermodal transport can still be at a disadvantage compared to road transport, remind us that
integration is not only a matter of investment but also of regulation and operation (ECA, 2023).

Therefore, it is rational for a development-oriented multimodal strategy to prioritize three complementary
elements. First, network integrity and last-mile connections: without port-railway connectivity, terminal access
for industrial zones/production areas, and the reduction of intra-city bottlenecks, the intermodal chain loses its
cost advantage (Redding & Turner, 2015). This approach is also consistent with TEN-T's goal of a "multimodal
and high-quality network.” Secondly, there is terminal and service quality: transit times, frequency of service,
scheduled reliability, and damage/loss management are key factors determining mode selection; therefore, the
shift towards sustainable modes is not just a matter of infrastructure but also of service standards. Thirdly, there
is digitalization and trade facilitation: customs processes, data standardization, and e-document management
reduce the "invisible" but most costly sources of delay in the chain; UNCTAD literature clearly emphasizes the
need for this integrated reform (UNCTAD, 2006; UNCTAD, 2015).

In Turkey, the linking of multimodal transport to competitiveness and sustainability in development plans offers
a strategic framework in the right direction; however, the success of implementation depends on the selection of
the investment portfolio using a "node and process" logic. Performance monitoring is a critical tool at this point:
international benchmarks such as LPI make areas for reform visible, while national indicators such as terminal
waiting times, on-time delivery rate, mode shares, and emissions per ton-km make the development impact of
investments traceable. In conclusion, integrated multimodal transport, when established with the right
components, can be the "logistical backbone™ of development policies; otherwise, it risks becoming merely a
collection of large-scale but limited-impact piecemeal investments (World Bank, 2023).
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