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ECONOMIC CONSEQUENCES OF LANDMINE CONTAMINATION IN
UKRAINE IN THE CONTEXT OF SUSTAINABLE RECOVERY

The full-scale war in Ukraine has caused not only significant human losses and
destruction of infrastructure, but also large-scale contamination of territories with
explosive remnants of war (ERW) and landmines, which generates long-term
economic, social, and environmental risks. As of June 2025, the total area of potentially
contaminated territories amounts to approximately 139 thousand km?, indicating one
of the highest levels of landmine contamination in the world [1].

Mine contamination has a systemic negative impact on the national economy.
First of all, the agricultural sector, which traditionally forms a significant share of GDP
and exports, suffers substantial losses. Contamination of agricultural land restricts its
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use, reduces productivity, and decreases the country’s export potential. According to
estimates, Ukraine’s annual economic losses due to mine contamination amount to
USD 11.2 billion, which is equivalent to 5.6 % of GDP in 2021 [2].

In addition to direct losses, significant indirect economic effects are formed,
which manifest at the macroeconomic level through a decrease in the investment
attractiveness of territories, an increase in insurance and logistics costs, degradation of
land resources, and a reduction in tax revenues at various levels of government [3].

An important factor is the duration and cost of demining. According to estimates
by the Government of Ukraine and the World Bank, full clearance of contaminated
territories may take up to 50 years and require approximately USD 37 billion, which
corresponds to average costs exceeding USD 2,000 per hectare, while in complex
conditions (in particular, forest areas) costs may reach up to USD 30,000 per hectare [4].

The socio-economic dimension of the problem is further intensified by its impact
on human capital. Approximately 6 million people live in risk-affected areas, and the
number of civilian casualties continues to grow. To assess losses in human potential,
the QALY (quality-adjusted life years) approach can be applied, as it allows for the
consideration of both premature mortality and a reduction in quality of life due to
injuries. The value of one QALY is typically estimated within the range of 0.5-1.5 GDP
per capita, which makes it possible to quantify the benefits of demining through risk
reduction for the population and the preservation of human capital [5].

Environmental consequences of mine contamination include soil pollution by
heavy metals and explosive residues, destruction of ecosystems, and degradation of
biodiversity. The war has already caused hundreds of environmental incidents,
resulting in long-term costs for environmental restoration [6]. This, in turn, exacerbates
economic losses due to reduced land productivity, limitations on its economic use, and
the need for additional investments in ecological rehabilitation [7].

A promising direction for minimizing the negative impact of mine contamination
1s the implementation of humanitarian demining with environmental and sustainability
considerations, which involves the integration of security, economic, and
environmental aspects in the process of land clearance while minimizing damage to the
environment. Demining is considered a component of national security and sustainable
recovery, as land clearance not only creates the preconditions for restoring agricultural
production and ecosystems, but also generates a multiplier effect through increased
production, exports, employment, and tax revenues. In this context, demining
processes are directly linked to the achievement of the Sustainable Development Goals,
particularly in the areas of economic growth, health, and ecosystem restoration [8].

This approach is based on international standards (IMAS 07.13, 10.30, 10.70,
11.10, 11.20), which ensure the minimization of soil disturbance, the use of innovative
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technologies (drones, biosensors, artificial intelligence), environmental monitoring
before and after land clearance, and mandatory environmental audits.

Local communities play a key role in this process, carrying out environmental
monitoring, data collection, and control over the state of the environment using digital
platforms (SaveEcoBot, EcoCity, etc.). Increasing public environmental awareness
contributes to the formation of a culture of responsible natural resource use and
supports “green” recovery.

Effective mine action requires coordination between the state, communities, and
international organizations. Such organizations as UNDP, GIZ, WWF, as well as
European policy frameworks within the Green Deal and the Ukraine Facility, provide
financing, technologies, and expert support for environmental recovery processes [8].
This partnership-based model forms the foundation for a system of sustainable
recovery in Ukraine.

Thus, mine contamination of territories in Ukraine is not only a humanitarian
and security issue, but also a significant factor constraining economic development,
affecting key macroeconomic indicators ranging from GDP to investment activity and
the state of human capital. At the same time, the implementation of humanitarian
demining with environmental and sustainability considerations, the development of
international partnerships, and the active involvement of communities create the
preconditions for sustainable recovery, which is aligned with the achievement of the
Sustainable Development Goals.

Only through the joint efforts of the state, society, and the international
community will it be possible to restore Ukraine and ensure a safe and sustainable
future.
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AJITOPUTMIYHE TA NIOBEJAIHKOBE PEI'YJIIOBAHHSA ®IHAHCOBHUX
TEXHOJIOT'TI Y KOHTEKCTI CTAJIOTO PO3BUTKY YKPATHU

CyuacHa Tpancdopmailis (iHaHCOBUX CUCTEM Mependayae nepexij BiJ Mojienl
MACMBHOTO HArJsay 10 AaKTUBHOTO UU(POBO-AITOPUTMIYHOTO YyripaBiiHHA. Lleit
npoliec 0a3yeThCs Ha CHUHEPrii TphOX KOMIIOHEHTIB: cTpiMKoro po3Butky FinTech,
inTerpamii  RegTech-pimens Ta BOpoBaIKeHHS IHCTPYMEHTIB  IMOBEIIHKOBOI
EKOHOMIKM B apXiTeKTypy (IHAHCOBHX TMOCIYr. Y I1IbOMY KOHTEKCTI Teopis
«mamroBxyBaHHs» P. Tamepa ta K. CaHcrteiiHa eBOMIOIIOHYE BiJl TEOPETUYHOI
KOHLEMIIi 1O MPaKTUYHOrO I1HCTpPyMEHTy perymtoBanHs. 3a ganumu OECP,
3aCTOCYBaHHs TMOBEAIHKOBUX 1HCTPYMEHTIB y  JIEpKaBHIM  TOMITHIN  BXKE
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