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Contemporary global development is occurring under conditions of 

intensifying interdependence between environmental, economic, social and 

institutional systems. Climate change, biodiversity loss, pollution, ecosystem 

degradation, water scarcity and the unsustainable use of natural resources 

increasingly influence public health, food and energy security, infrastructure, 

migration, investment, employment, financial stability and the continuity of 

business operations. Environmental risks are therefore no longer limited to a 

specialised field of environmental policy. They have become structural factors 

determining the stability of states, communities, markets and organisations. 

The latest scientific assessments indicate that anthropogenic climate change 

has already caused widespread adverse impacts and related losses and damages to 

natural and human systems. The scale of future consequences will depend not only 

on the intensity of climatic hazards but also on social vulnerability, patterns of 

territorial development, the quality of institutions, access to finance and the 

effectiveness of mitigation and adaptation measures. The concept of climate-

resilient development consequently links greenhouse gas emission reduction, 

adaptation, ecosystem protection and sustainable development within a single 

framework [1]. The legal significance of this approach lies in the need to 
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coordinate previously separate regulatory areas and to integrate climate 

considerations into economic, social, infrastructure and territorial policies. 

Contemporary environmental law must therefore evolve from a 

predominantly sectoral model towards integrated environmental and climate 

governance. The earth system law approach offers an important theoretical basis 

for this transformation. It proceeds from the assumption that law should 

correspond more closely to the functional interdependence of planetary ecological 

systems and should be capable of responding to complex, cumulative and 

potentially irreversible environmental changes [9]. This perspective does not 

eliminate national sovereignty or specialised regulation, but requires stronger 

coordination between legal regimes, institutions and territorial levels. 

Sustainable development constitutes the principal normative orientation of 

such an integrated framework. In legal terms, it requires economic and social 

development to remain compatible with the preservation of ecological conditions 

necessary for present and future generations. Sustainable development does not 

imply that environmental interests must always be mechanically balanced against 

short-term economic benefits. Certain ecological thresholds, irreversible losses 

and serious threats to life or health may justify strict limitations on economic 

activity. 

The legal content of sustainable development comprises substantive and 

procedural elements. Its substantive dimension includes the prevention of 

pollution, protection and restoration of ecosystems, efficient use of resources, 

climate mitigation and adaptation, and the preservation of environmental 

conditions necessary for human well-being. Its procedural dimension includes 

access to environmental information, participation in decision-making, science-

based assessment, transparency, reasoned administrative decisions, independent 

review and access to effective remedies. 

Environmental security characterises a condition in which environmental 

processes and human activities do not generate unacceptable threats to individuals, 
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communities, ecosystems, economic systems or public institutions. Its scope 

covers not only conventional pollution control but also the prevention of 

environmental emergencies, protection of critical resources, resilience of 

infrastructure, continuity of essential services, disaster preparedness and 

restoration of damaged ecosystems. 

Environmental security is closely connected with national, economic, energy, 

food, water and health security. For example, prolonged drought may 

simultaneously reduce agricultural production, increase electricity costs, create 

competition for water resources, affect employment and intensify migration. 

Extreme weather events may damage energy networks, transport systems, 

healthcare facilities and supply chains. Environmental security law must 

consequently address both direct ecological harm and cascading economic and 

social consequences. 

The effectiveness of environmental law depends not only on the formal 

existence of legislative acts but also on institutional quality and implementation. 

The United Nations Environment Programme identifies persistent challenges 

relating to weak enforcement, insufficient institutional capacity, limited access to 

justice, deficiencies in monitoring, restricted civic space and unequal 

implementation of environmental obligations. Environmental rule of law requires 

environmental decisions to be made and implemented through clear, public and 

enforceable legal standards [2]. 

Environmental rule of law combines formal legality with environmental 

effectiveness. It requires legislation to be accessible and predictable, but it also 

requires public authorities and private actors to comply with environmental 

obligations in practice. A formally valid permit cannot ensure sustainable 

development where impact assessments are superficial, monitoring data are 

unreliable, inspections are ineffective or sanctions are lower than the economic 

benefits of non-compliance. 
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At the international level, contemporary environmental governance 

increasingly emphasises the interdependence of climate action, biodiversity 

protection, sustainable finance, social justice and human rights. The Kunming-

Montreal Global Biodiversity Framework adopted in 2022 established four long-

term goals and twenty-three action-oriented targets for 2030. It calls for integrated 

and biodiversity-inclusive spatial planning, ecosystem restoration, sustainable use, 

reduction of harmful incentives, mobilisation of finance and participation of 

indigenous peoples and local communities [4]. 

The biodiversity framework demonstrates a movement towards whole-of-

government and whole-of-society governance. Biodiversity protection cannot be 

assigned exclusively to environmental agencies because the principal drivers of 

ecosystem degradation are associated with agriculture, infrastructure, energy, 

mining, tourism, trade, consumption and financial decisions. Legal mechanisms 

should therefore require biodiversity impacts to be considered in sectoral planning, 

investment, procurement and corporate decision-making. 

The human-rights dimension of environmental regulation has also become 

more prominent. In 2022, the United Nations General Assembly recognised the 

human right to a clean, healthy and sustainable environment [3]. This recognition 

reinforces the understanding that environmental quality is a prerequisite for the 

effective enjoyment of the rights to life, health, food, water, housing, culture, 

property and private and family life. 

Digital technologies can considerably expand access to environmental 

information. Remote sensing, environmental sensors, geographic information 

systems, electronic permit registers and online consultation platforms can improve 

monitoring and public oversight. Nevertheless, digital environmental governance 

also creates risks relating to data accuracy, privacy, cybersecurity, unequal 

technological access and excessive dependence on automated systems. 

Legal frameworks should therefore require environmental data to be reliable, 

current, understandable and accessible. Automated monitoring should be subject 
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to human oversight, and individuals should have the possibility to challenge 

decisions based on inaccurate or incomplete data. Digitalisation should support 

rather than replace institutional accountability and meaningful public participation. 

Climate governance also requires a balance between legal stability and 

regulatory adaptability. Law traditionally values predictability, consistency and 

legal certainty. Climate policy must operate in conditions of changing scientific 

evidence, technological development, evolving risks and long planning horizons. 

A completely rigid legal system may be unable to respond to new circumstances, 

whereas excessive administrative flexibility may undermine rights, transparency 

and accountability. 

The solution lies in distinguishing stable legal principles from adaptable 

implementation instruments. Environmental rights, equality, public participation, 

accountability and access to justice should remain protected. Technical standards, 

risk maps, adaptation priorities, emission pathways and sectoral measures may be 

periodically reviewed according to transparent procedures and scientific evidence. 

Recent research emphasises that climate scenarios and development 

pathways should incorporate legal and governance variables rather than treating 

them as external assumptions. The effectiveness of institutions, regulatory 

flexibility, implementation capacity, justice considerations and the consistency of 

legal objectives materially influence whether climate strategies can be 

implemented [10]. 

Climate adaptation should be converted from a discretionary policy aspiration 

into a structured legal obligation. The 2025 UNEP Adaptation Gap Report shows 

that most countries have adopted at least one adaptation policy, strategy or plan, 

but implementation and financing remain seriously insufficient. The estimated 

adaptation finance needs of developing countries for 2035 amount to USD 310–

365 billion annually, while international public adaptation finance flows reached 

only USD 26 billion in 2023 [5]. 
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The scale of this gap indicates that adaptation law cannot be limited to 

planning requirements. It must address financing, institutional competence, 

technology, capacity-building, monitoring and the distribution of costs. Adaptation 

obligations without budgetary support or access to technical expertise are unlikely 

to produce practical resilience. 

National, regional, local and sectoral adaptation plans should be based on 

climate-risk and vulnerability assessments. These assessments should examine 

physical hazards, population exposure, social vulnerability, ecosystem conditions, 

infrastructure dependence and institutional capacity. They should also consider 

cascading and  

Spatial planning and construction regulation are among the most important 

instruments of climate resilience. Decisions concerning the location and design of 

buildings, infrastructure and economic activities create long-term exposure to 

hazards. Development in flood-prone, erosion-prone, drought-prone or fire-prone 

areas may generate future human and financial losses that are transferred to 

society. 

Critical infrastructure operators should be required to assess physical climate 

risks, maintain continuity plans and conduct periodic resilience testing. Legal 

responsibilities should be clearly distributed among infrastructure owners, public 

authorities, emergency services and service providers. The absence of clear 

responsibilities may delay preventive investments and complicate accountability 

after a disaster. 

The economic rationale for preventive regulation is reinforced by the 

UNDRR Global Assessment Report 2025. When indirect, cascading and 

ecosystem impacts are included, global disaster costs exceed USD 2.3 trillion 

annually, substantially surpassing conventionally reported direct losses [6]. This 

demonstrates that inadequate investment in prevention generates long-term fiscal, 

financial and social costs. 
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Disaster risk reduction should therefore be integrated into public budgeting, 

infrastructure investment, financial regulation and development planning. Public 

authorities should assess how projects change exposure and vulnerability over 

their entire life cycle. Investment decisions that create future disaster risk should 

not be considered economically efficient merely because their immediate 

construction costs are low. 

Nature-based solutions can complement engineered infrastructure. The 

protection and restoration of wetlands, forests, soils, river systems, coastal 

ecosystems and urban green spaces may reduce floods, erosion, drought, heat and 

biodiversity loss. Their legal implementation may involve protected-area 

regulation, spatial planning, restoration duties, conservation agreements and 

sustainable financing. 

Nature-based solutions should, however, be subject to environmental and 

social safeguards. They should not be used to legitimise continued degradation 

elsewhere, create unreliable environmental offsets or displace local communities. 

Projects should demonstrate ecological integrity, additionality, long-term 

management and respect for land and participation rights. 

Early-warning systems constitute another essential component of resilience. 

Legal frameworks should establish responsibilities for data collection, risk 

assessment, public communication, evacuation and the protection of vulnerable 

groups. Warnings should be timely, understandable, geographically relevant and 

accessible through several communication channels. 

The effectiveness of warnings depends on public trust and institutional 

coordination. Authorities should regularly test communication procedures, ensure 

accessibility for persons with disabilities and provide information in appropriate 

languages. Liability rules should distinguish between unavoidable forecasting 

uncertainty and negligent failure to maintain systems, disclose known risks or 

follow established procedures. 
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Post-disaster recovery should be governed by the principle that reconstruction 

must reduce rather than reproduce vulnerability. Public financing and procurement 

for recovery should require improved construction standards, safer territorial 

development, ecosystem restoration, transparency and social inclusion. The 

restoration of previous conditions may be legally and economically inappropriate 

where those conditions contributed to the scale of damage. 

The integrated structure of the legal framework may be summarised as 

follows (tabl.1).  

The dimensions presented in Table 1 form an integrated regulatory cycle. 

International standards and environmental rights define the normative direction of 

regulation. Strategic planning translates objectives into programmes and measures. 

Risk governance supports prevention and adaptation. Business obligations 

distribute responsibility across economic activities and value chains. Enforcement 

ensures compliance and restoration. 

Table 1 

Key dimensions of the legal framework for sustainable development and 

climate resilience 

Dimension Main legal mechanisms Key objective 

International 

governance 

Commitments, monitoring 

and reporting 

Implementation of global 

obligations 

Environmental rights Legal guarantees, 

information and justice 

Protection of public interests 

Strategic regulation Climate laws, plans and 

assessments 

Policy integration 

Risk governance Standards, monitoring and 

adaptation 

Prevention of systemic risks 

Business responsibility Due diligence, disclosure and 

liability 

Prevention of corporate impacts 

Enforcement Inspections, sanctions and 

restoration 

Compliance and remediation 

Source: developed by the author on the basis of [2; 5; 6; 8; 11]. 

 

The principle of prevention occupies a central position within this cycle. It 

requires environmental harm to be avoided before it occurs. Prevention is 

implemented through licensing, technical standards, environmental assessment, 
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monitoring, inspections, spatial planning and emergency preparedness. It is 

generally more effective and less costly than compensation after ecosystems, 

health or infrastructure have been damaged. 

Preventive regulation should address cumulative and long-term impacts. 

Individual projects may appear acceptable when assessed separately but create 

significant harm when combined with existing activities, climate change and 

ecosystem degradation. Environmental assessment should therefore consider 

cumulative pressures, alternative development scenarios and the long-term 

capacity of ecosystems. 

The precautionary principle applies where an activity may create serious or 

irreversible environmental harm but the available scientific evidence remains 

incomplete. Scientific uncertainty should not automatically justify regulatory 

inaction. Authorities should identify potential risks, examine alternatives, 

introduce proportionate safeguards, establish monitoring and revise decisions 

when new evidence becomes available. 

Precaution is especially relevant to emerging technologies, hazardous 

chemicals, marine biotechnology, geoengineering and activities affecting sensitive 

ecosystems. It does not require the prohibition of every innovative activity. It 

requires the intensity of legal safeguards to correspond to the probability, scale 

and irreversibility of potential harm. 

The polluter-pays principle requires actors responsible for pollution or 

environmental damage to bear the costs of prevention, containment, remediation 

and, where appropriate, compensation. Its purpose is not only punitive. It prevents 

environmental costs from being transferred to taxpayers, affected communities or 

future generations and encourages businesses to incorporate environmental costs 

into decision-making. 

Effective implementation requires reliable methods for identifying 

responsible parties and assessing damage. Environmental harm may be 

cumulative, geographically dispersed or delayed. Legal systems should therefore 
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provide rules on causation, access to evidence, joint responsibility, financial 

guarantees and liability for damage arising through corporate groups or contractual 

relationships. 

The principle of environmental integration requires sustainability, climate 

and biodiversity considerations to be incorporated into all relevant policy areas. 

Major environmental impacts often result from decisions concerning energy, 

agriculture, industry, construction, taxation, transport, tourism and trade rather 

than from environmental policy alone. 

Integration may be supported through strategic environmental assessment, 

climate evaluation of proposed legislation, environmental criteria in public 

procurement, green budgeting and interministerial coordination. It also requires 

the elimination or reform of public incentives that encourage environmentally 

harmful activity. 

Intergenerational equity requires present decision-makers to consider the 

interests of future generations. Climate change, biodiversity loss, soil degradation 

and the depletion of natural resources create consequences extending far beyond 

current political and investment cycles. The principle supports long-term targets, 

conservation obligations and restrictions on irreversible harm. 

Intragenerational equity concerns the distribution of environmental benefits, 

risks and transition costs among present populations. Environmental harm often 

disproportionately affects low-income communities, children, older persons, 

persons with disabilities, indigenous peoples and people dependent on natural 

resources. These groups may have fewer resources to avoid, insure against or 

recover from environmental damage. 

Environmental justice therefore requires non-discrimination, participation, 

access to remedies and targeted protection of vulnerable groups. Climate measures 

should not impose disproportionate costs on households or communities with 

limited adaptive capacity. The transition towards a low-carbon economy should be 
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supported by social dialogue, retraining, employment protection and regional 

diversification. 

The ecosystem approach requires law to take account of ecological functions 

and interactions. Water, soils, forests, biodiversity, climate and marine 

environments cannot be effectively protected through isolated regulatory 

instruments. Integrated territorial and ecosystem planning is necessary to address 

cumulative impacts and avoid transferring environmental pressures from one 

sector or region to another. 

The principle of accountability requires public and private actors to explain 

environmentally significant decisions, disclose relevant information and accept 

independent review. Accountability connects environmental rights, planning, 

corporate responsibility and enforcement. Without it, environmental objectives 

may remain aspirational and implementation failures may not produce legal 

consequences. 

Businesses occupy a dual position within environmental governance. Their 

production, investment, procurement, logistics, products and waste influence 

emissions, biodiversity, pollution and resource use. At the same time, enterprises 

are exposed to physical climate risks, resource scarcity, regulatory change, market 

transition and reputational risks. 

Traditional environmental regulation focuses predominantly on permits, 

facilities and direct emissions. These instruments remain necessary but do not 

fully address impacts occurring through complex global value chains. A company 

may comply with local standards at its own facilities while being linked to 

deforestation, pollution or rights violations through suppliers and contractors. 

Environmental and human-rights due diligence responds to this regulatory 

gap. It requires enterprises to identify actual and potential adverse impacts, 

integrate findings into management, prevent or mitigate harm, monitor results, 

disclose relevant information and participate in remediation. Due diligence is a 

continuous risk-management process rather than a single formal assessment. 
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The OECD Guidelines for Multinational Enterprises on Responsible Business 

Conduct, updated in 2023, cover environmental protection, climate change, 

biodiversity, human rights, disclosure, technology and supply-chain impacts. They 

call on companies to conduct risk-based due diligence concerning adverse impacts 

associated with their operations, products, services and business relationships [8]. 

Corporate environmental responsibility should be proportionate to the size, 

sector, influence and risk profile of an enterprise. Small businesses should not face 

the same administrative complexity as multinational corporations. Proportionality 

should, however, relate to the form and scale of procedures rather than eliminate 

the underlying responsibility to prevent environmental harm. 

Environmental risks should be integrated into corporate governance and 

strategy. They should influence investment, procurement, product development, 

risk management, audit and management remuneration. Environmental 

responsibility should not be isolated within a specialised sustainability department 

where major financial and operational decisions remain unaffected. 

Corporate disclosure may improve transparency, but disclosure alone does 

not ensure responsible conduct. Reports may use selective indicators, omit value-

chain impacts or contain unsupported environmental claims. Legal frameworks 

should therefore establish requirements concerning comparability, reliability, 

materiality and independent verification. 

Greenwashing may mislead consumers, investors and public authorities and 

distort competition between responsible and irresponsible enterprises. 

Environmental statements concerning carbon neutrality, sustainability or 

biodiversity benefits should be supported by clear methodologies, measurable 

evidence and transparent assumptions. 

Mandatory due-diligence regulation and climate litigation increasingly 

interact as mechanisms of corporate accountability. Recent scholarship indicates 

that litigation may clarify the content of corporate climate duties, while statutory 
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due-diligence obligations can provide more explicit standards for evaluating 

corporate conduct [12]. 

Environmental liability should ensure that enterprises responsible for damage 

finance containment, remediation and ecosystem restoration. Activities involving 

significant environmental risks may justify mandatory insurance, financial 

guarantees or restoration funds. These mechanisms reduce the risk that 

environmental costs will be transferred to the public if an operator becomes 

insolvent. 

Public procurement and financial regulation can create incentives for 

sustainable business behaviour. Public authorities are major purchasers and 

investors. Procurement criteria may support low-emission technologies, durable 

and repairable products, resource efficiency, circular business models and resilient 

infrastructure. 

Environmental criteria should be based on life-cycle impacts rather than only 

purchase price. The lowest initial price may conceal higher long-term costs 

relating to energy use, waste, maintenance, disaster exposure and environmental 

damage. Sustainable procurement should remain transparent, proportionate and 

open to effective competition. 

Climate litigation has become an increasingly significant component of 

environmental accountability. According to the UNEP Global Climate Litigation 

Report, 3099 climate-related cases had been filed by 30 June 2025 across national, 

international and regional jurisdictions [7]. Litigation addresses state mitigation 

and adaptation obligations, human rights, corporate emissions, disclosure, 

greenwashing, carbon offsets and the responsibilities of financial institutions. 

Courts should not replace legislatures, scientific institutions or public 

administrations. Their principal role is to ensure that decision-makers comply with 

legal obligations, consider relevant evidence, respect rights, provide reasons and 

act within the limits of discretion. Judicial review is particularly important where 
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authorities repeatedly postpone action or fail to implement legally established 

objectives. 

Effective access to justice depends on reasonable standing rules, affordable 

procedures, timely consideration and appropriate remedies. Courts and 

administrative bodies should be able to suspend harmful activities, annul unlawful 

permits, require further assessment, order disclosure, compel public authorities to 

act and require remediation. 

Environmental enforcement should combine preventive, corrective and 

punitive instruments. Preventive measures include inspections, audits, monitoring 

and compliance guidance. Corrective measures include improvement notices, 

suspension of activities and restoration orders. Punitive measures include 

administrative fines, civil liability and criminal responsibility for serious offences. 

Sanctions should be proportionate, predictable and capable of removing the 

economic benefit of non-compliance. If penalties are lower than the costs of legal 

compliance, environmental violations may be treated as ordinary business 

expenses. At the same time, enforcement should distinguish between intentional 

concealment, repeated violations, negligence and minor technical non-compliance. 

Environmental inspection authorities require independence, expertise, 

laboratory capacity, digital tools and access to relevant documentation. 

Fragmentation between institutions may create duplication, gaps and disputes over 

competence. Integrated inspection planning and information exchange can 

improve effectiveness, but institutional responsibility should remain clearly 

attributable. 

Environmental damage assessment should take account of restoration costs, 

ecosystem services, public-health effects, interim losses and irreversibility. 

Monetary compensation alone may be insufficient. Where ecological recovery is 

possible, restoration should be prioritised and subject to long-term monitoring. 

Criminal law may be appropriate for intentional or organised conduct causing 

serious environmental harm, deliberate concealment of risks or repeated 

violations. Effective prosecution requires specialised expertise among 
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investigators, prosecutors and judges. Criminalisation without evidence-gathering 

capacity and institutional coordination is unlikely to have a meaningful deterrent 

effect. 

The development of an integrated legal framework requires several strategic 

priorities. First, sustainable development, environmental security and climate 

resilience should be established as cross-cutting duties of all public authorities. 

Environmental responsibility should not be confined to specialised agencies. 

Second, long-term objectives should be accompanied by intermediate targets, 

implementation plans, designated institutions, indicators and financing. Public 

authorities should report regularly on progress and explain deviations from 

established pathways. 

Third, climate adaptation, biodiversity protection and disaster risk reduction 

should be integrated into spatial planning, infrastructure policy and public 

investment. Projects should be assessed in relation to future climatic conditions 

and cumulative environmental impacts. 

Fourth, environmental democracy should be strengthened through proactive 

disclosure of data, early participation and accessible review procedures. 

Participation should begin before the principal alternatives have been excluded 

and should include groups disproportionately exposed to environmental risks. 

Fifth, environmental and human-rights due diligence should be integrated 

into corporate governance on a risk-based and proportionate basis. Obligations 

should be connected to management responsibility, reliable disclosure and 

remediation. 

Sixth, regulation should remain adaptive without becoming arbitrary. 

Periodic review of technical standards and plans should be based on scientific 

evidence, transparent procedures and public accountability. 

Seventh, environmental financing should be treated as part of legal 

implementation rather than as an external economic issue. Unfunded duties and 

plans cannot produce meaningful resilience. Public budgets should identify 
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environmental and climate expenditure, evaluate harmful subsidies and provide 

stable resources for monitoring, enforcement and adaptation. 

Eighth, digital environmental governance should be based on accuracy, 

transparency, accessibility, privacy, cybersecurity and human oversight. 

Technology can improve monitoring and early warning, but it cannot replace 

institutional responsibility or procedural rights. 

Ninth, international cooperation should focus on implementation capacity, 

technology transfer, data exchange, adaptation finance and access to expertise. 

Common environmental objectives cannot be achieved where significant 

differences in institutional and financial capacity remain unaddressed. 

Sustainable development, environmental security and climate resilience 

consequently form an integrated field of legal regulation. Their effective 

implementation depends on the ability of law to connect environmental rights, 

strategic planning, science, public finance, territorial development, business 

responsibility and enforcement. 

Law performs not only restrictive and compensatory functions. It also has a 

strategic and transformative role. It defines development priorities, coordinates 

institutions, directs investment, supports innovation and distributes environmental 

responsibilities and transition costs. 

Environmental rule of law is the central condition for this transformative 

function. It requires clear standards, competent institutions, reliable information, 

meaningful participation, independent review and effective remedies. Adaptive 

regulation is necessary, but it must operate within stable principles of legality, 

equality, accountability and human rights. 

An integrated legal framework for sustainable development, environmental 

security and climate resilience is therefore a prerequisite for long-term economic 

continuity, social stability and the protection of present and future generations. Its 

effectiveness will depend on whether environmental objectives become an 
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operational element of public and private decision-making rather than remaining a 

separate and secondary area of regulation. 
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