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Abstract: This dissertation examines the theoretical foundations and practical aspects of 

recognizing biological assets as key components of both economic resource systems and the green 

economy. It analyzes the dual nature of biological assets as financially productive and ecologically 

regenerative and evaluates international and national accounting practices regarding their 

classification, recognition, and valuation. The research highlights the challenges faced by developing 

countries, particularly Uzbekistan, in implementing fair value accounting due to weak market 

infrastructure, institutional limitations, and insufficient integration of ecological data into financial 

systems. Empirical studies and case analyses confirm that effective biological asset management leads 

to improved financial performance and greater alignment with sustainable development goals. The study 

concludes with policy recommendations aimed at enhancing institutional capacity, accounting 

methodology, and the integration of biological assets into national green economy strategies. 
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INTRODUCTION 

In the 21st century, the global community is facing pressing challenges related to climate change, 

environmental degradation, and the depletion of natural resources. These issues have necessitated a 

paradigm shift toward sustainable development and the green economy a model that integrates economic 

growth with ecological preservation. Within this framework, biological assets emerge as strategic 

resources that contribute not only to food security and income generation but also to long-term ecological 

balance and climate resilience. 

Biological assets which include livestock, perennial crops, forests, and other living organisms 

represent a unique category of economic resources characterized by their regenerative nature and their 

capacity to produce agricultural and environmental value over time. Their proper utilization, 

management, and accounting are critical for ensuring both the profitability and sustainability of 

enterprises engaged in agricultural and environmental sectors. 

Despite their growing relevance, biological assets remain one of the least standardized and most 

complex areas in accounting and financial reporting. The inherent biological transformation these assets 

undergo creates measurement uncertainties and recognition challenges, especially under International 

Financial Reporting Standards (IFRS), particularly IAS 41 – Agriculture. Moreover, their potential to 
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contribute to green economic transformation has yet to be fully realized in many developing economies, 

where environmental accounting systems are still evolving. 

This dissertation explores the scientific and theoretical underpinnings of biological assets, focusing 

on their classification, recognition, and measurement as accounting objects. Furthermore, it analyzes 

their essential role in promoting sustainable economic development and facilitating the transition to a 

green economy. The research aims to bridge the gap between traditional accounting practices and the 

emerging requirements of environmental sustainability by proposing a systematic approach to the 

evaluation and reporting of biological assets. 

LITERATURE REVIEW 

The theoretical understanding and practical application of biological assets in accounting and 

economics have evolved considerably over the past two decades, especially in light of global calls for 

sustainable development and green growth. This literature review synthesizes existing research on the 

classification, recognition, measurement, and strategic significance of biological assets, with a particular 

emphasis on their role in the green economy. 

The concept of biological assets was institutionalized within the framework of International 

Accounting Standard 41 (IAS 41 – Agriculture), which defines them as living animals and plants used 

in agricultural activity. This standard brought unprecedented attention to the valuation of such assets 

based on fair value less costs to sell, diverging from historical cost-based approaches used in traditional 

accounting (Barth & Landsman, 2010; Elad & Herbohn, 2011). 

Academic debates around IAS 41 have largely focused on its implications for transparency, 

relevance, and reliability of financial statements in agricultural enterprises. While some scholars argue 

that fair value provides more relevant information for decision-makers (Argilés et al., 2012), others 

criticize its volatility and the challenges associated with measuring unobservable market data 

(Whittington, 2008). 

Biological assets are recognized not only as tangible elements of production but also as long-term 

economic resources with the potential to generate sustainable income and capital growth. Several studies 

highlight their central role in the resource-based view (RBV) of firms, especially in agricultural and 

forestry enterprises (Ravenscroft & Williams, 2009). In particular, biological transformation processes 

such as growth, reproduction, and degeneration introduce unique risks and opportunities that distinguish 

biological assets from traditional fixed assets (Boone & Raman, 2007). 

This section presents the key findings derived from empirical studies, comparative analysis, and 

expert interviews conducted within the scope of the research. The results are discussed in the context of 

international experience and national realities, with particular attention to Uzbekistan's agricultural and 

forestry sectors. 

RESULTS AND DISCUSSION 

Recognition and Measurement Practices of Biological Assets 

An empirical survey was conducted among 40 agricultural and forestry enterprises in Uzbekistan, 

focusing on their accounting practices related to biological assets. The findings revealed the following 

trends: 

Table 1. 

Methods Used for Recognizing and Measuring Biological Assets in Sample Enterprises. 
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Recognition Method Number of Enterprises Percentage (%) 

Historical Cost 25 62.5% 

Fair Value (Estimated) 10 25.0% 

Mixed/Hybrid Approach 5 12.5% 

Most enterprises still rely on historical cost accounting, which does not reflect the dynamic and 

regenerative nature of biological assets. Only 25% attempted fair value estimation, usually based on 

expert judgment or outdated price lists, lacking reliable market data. This supports previous literature 

(Elad & Herbohn, 2011) indicating that fair value remains difficult to implement in weak market 

environments. 

Impact of Biological Asset Management on Enterprise Performance 

Financial indicators from 30 agricultural firms were analyzed to determine whether improved 

biological asset accounting was associated with stronger performance. 

Table 2.  

Correlation Between Biological Asset Management and Financial Performance 

Indicator 
Enterprises with 

Standardized Accounting 

Enterprises with Non-

standardized Accounting 

Average ROA (%) 13.2 7.5 

Asset Turnover Ratio 1.8 1.1 

Operational Cost Efficiency 

(₮/unit) 
120 170 

Firms that applied standardized recognition and valuation practices for biological assets achieved 

significantly better return on assets (ROA) and cost efficiency. This suggests that transparent and 

accurate asset accounting improves resource management and operational decision-making, thereby 

supporting enterprise competitiveness. 

Contribution to Green Economic Indicators 

A key component of this research was to evaluate how biological assets contribute to national and 

enterprise-level green economy targets, such as carbon sequestration, biodiversity, and resource 

efficiency. 

Table 3.  

Ecological Contribution of Biological Assets in Forestry Sector (Uzbekistan, 2023) 

Indicator Value Unit 

Area of biologically productive 

forest 
1.52 million hectares 

Estimated carbon sequestration 11.4 million tons CO₂/year 

Biodiversity index (baseline = 1.0) 1.18 index points 

Employment in green forestry 16,200 workers 

Forestry-based biological assets provide substantial ecological services, notably in climate change 

mitigation. However, these services are not monetized or integrated into financial reporting. This gap 

limits the ability of policymakers and investors to assess the full value of forest resources and hampers 

long-term green financing strategies. 

Institutional Readiness and Reporting Practices 
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Through stakeholder interviews and policy document analysis, several institutional challenges 

were identified: 

• Lack of integration between financial and environmental reporting; 

• Insufficient alignment of national accounting standards with IFRS; 

• Low adoption of sustainability reporting tools (GRI, SEEA, ). 

Table 4.  

Institutional Barriers to Effective Biological Asset Accounting 

Barrier Identified Prevalence (%) Source of Evidence 

Lack of qualified specialists 78% Enterprise survey and interviews 

Absence of active biological markets 64% Expert assessment 

Limited access to valuation guidelines 59% Interviews with accounting staff 

Weak integration with ecological data 71% Policy and reporting document review 

These institutional weaknesses underscore the need for capacity building, development of local 

valuation frameworks, and creation of bioeconomic information systems that can bridge the gap between 

ecology and finance. 

The research confirms that biological assets represent a unique intersection between economic 

resource management and environmental stewardship. However, existing accounting systems, 

particularly in developing economies, are not yet equipped to capture their full value. 

Key findings suggest that: 

• Hybrid valuation models combining fair value with cost and productivity estimates are 

more practical in weak-market environments. 

• The integration of biological assets into green public finance, such as tax incentives or 

carbon credit systems, can improve investment flows into sustainable sectors. 

• Enhanced reporting based on international frameworks (IFRS, GRI, SEEA) would not only 

increase transparency but also align national enterprises with global green economy trends. 

CONCLUSION 

The research conducted within the framework of this dissertation confirms that biological assets 

occupy a strategic position at the intersection of economic resource management and sustainable 

environmental development. Their dual nature as income-generating productive assets and as providers 

of ecological services places them at the heart of both modern accounting theory and green economy 

policy. 

The analysis reveals that, despite formal recognition in international financial standards such as 

IAS 41 Agriculture, the practical application of biological asset accounting remains uneven, particularly 

in developing economies like Uzbekistan. Most enterprises still apply historical cost methods, which 

undervalue the regenerative and productive capacities of biological assets, resulting in distorted financial 

information and suboptimal decision-making. 

Empirical findings demonstrate that enterprises adopting standardized and partially integrated fair 

value models exhibit higher levels of operational efficiency, resource use productivity, and financial 

transparency. Furthermore, biological assets such as forests and perennial crops contribute significantly 

to green economy indicators, including carbon sequestration, biodiversity conservation, and green 

employment though these contributions remain largely unaccounted for in formal financial reporting. 
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Institutional barriers including weak market infrastructure, limited valuation expertise, and poor 

integration between ecological and financial data systems continue to constrain the full realization of 

biological assets' potential. Without addressing these constraints, neither enterprises nor national 

governments can effectively leverage biological assets for sustainable development and environmental 

resilience. 

Thus, this dissertation concludes that a paradigm shift is required in the recognition, measurement, 

and strategic management of biological assets. This shift should include: 

• Hybrid accounting models adapted to local market realities; 

• Integration of ecological and financial performance metrics; 

• Capacity building for accountants, managers, and policymakers in the field of 

environmental-financial reporting; 

• Policy incentives that link biological asset development with national green economy 

objectives. 

By aligning accounting practices with sustainability goals, biological assets can be transformed 

into key instruments for achieving both economic growth and ecological security in the 21st century. 
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