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Abstract: This paper examines the evolution of agriculture from a biodiversity conservation 

perspective, focusing on the interactions between farming practices, ecosystem health, and 

environmental policy frameworks. It highlights how agricultural intensification, monoculture 

systems, and the excessive use of fertilizers and pesticides contribute to habitat fragmentation, soil 

degradation, and the decline of pollinators and other key species essential for ecosystem functioning. 

Sustainable agriculture is increasingly recognized as a key instrument not only for mitigating climate 

change but also for protecting and restoring biodiversity. In this context, the reform of the Common 

Agricultural Policy (CAP) places growing emphasis on environmental objectives, including the 

conservation of ecosystems and the reduction of pressures on natural habitats. However, achieving 

a balance between agricultural productivity and biodiversity protection remains a central challenge, 

particularly in systems characterized by intensive production and high input use. 
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1. INTRODUCTION 

Scientific evidence shows that biodiversity loss in agricultural landscapes is driven by 

multiple interconnected factors, including land-use change, deforestation, water ecosystem 

degradation, and the simplification of production systems. The reduction in species diversity 

and genetic resources weakens ecosystem resilience and reduces the capacity of agricultural 

systems to provide essential ecosystem services such as pollination, soil fertility, and water 

regulation. 

At the same time, the paper emphasizes the potential of environmentally friendly 

agricultural practices to reverse these trends. Approaches such as agroecology, organic farming, 

agroforestry, and landscape diversification are increasingly recognized as effective tools for 

enhancing biodiversity while maintaining productive capacity. Policy instruments at the 

European level, including targeted subsidies and ecological schemes, play a crucial role in 

incentivizing farmers to adopt biodiversity-friendly practices. 

Overall, the study underscores the importance of integrating biodiversity conservation into 

agricultural policy and practice, highlighting the need for a systemic transition toward farming 

systems that support both food production and ecological sustainability. 

The transformation of natural habitats into farmland, combined with the increased use of 

chemical inputs and the simplification of production systems, has significantly altered 

ecosystem structure and function. 

In Europe, agricultural landscapes have historically contributed to biodiversity through 

traditional low-intensity farming systems. However, the modernization and intensification of 

agriculture over recent decades have led to a decline in species richness, habitat heterogeneity, 
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and ecosystem resilience. Monocultures, heavy reliance on fertilizers and pesticides, and the 

removal of semi-natural habitats such as hedgerows and wetlands have contributed to the 

degradation of ecological networks that support pollinators, birds, soil organisms, and other key 

species. 

These trends have raised increasing concerns within environmental policy frameworks, 

particularly at the level of the European Union. The Common Agricultural Policy (CAP) has 

progressively incorporated environmental and biodiversity objectives, reflecting a shift from 

purely production-oriented support to a more integrated approach that recognizes the ecological 

functions of agricultural landscapes. This policy evolution reflects the growing understanding 

that biodiversity is not separate from agriculture, but rather a fundamental component of its 

long-term sustainability. 

At the same time, scientific research has increasingly highlighted the interconnectedness 

between biodiversity loss, climate change, and ecosystem degradation. The reduction of 

biological diversity weakens ecosystem stability and reduces the capacity of natural systems to 

provide essential services such as pollination, soil fertility, water purification, and pest 

regulation. These services are critical not only for environmental health but also for maintaining 

agricultural productivity itself. 

In response to these challenges, there has been a growing interest in agricultural models 

that integrate biodiversity conservation into production systems. Approaches such as 

agroecology, organic farming, agroforestry, and diversified cropping systems are being 

explored as alternatives to conventional intensive agriculture. These practices aim to restore 

ecological balance while maintaining economic viability for farmers. 

Against this background, the present study explores the relationship between agricultural 

development and biodiversity conservation, with a focus on how policy instruments, 

technological innovations, and farming practices can contribute to more sustainable and 

resilient agro-ecosystems. 

 

2.   LITERATURE REVIEW 

The relationship between agriculture and biodiversity has been extensively addressed in 

environmental science and ecological economics literature, particularly in the context of 

accelerating habitat loss and ecosystem degradation. A large body of research identifies 

agricultural intensification as a key driver of global biodiversity decline, primarily through 

land-use change, habitat fragmentation, and the simplification of agroecosystems (Foley et al., 

2005; IPBES, 2019). 

Early studies emphasized the ecological consequences of modern industrial agriculture, 

particularly the replacement of diverse landscapes with monocultures and the increased reliance 

on synthetic inputs such as fertilizers and pesticides. These practices have been strongly 

associated with declines in pollinators, farmland birds, soil biota, and plant diversity (Tilman 

et al., 2001; Geiger et al., 2010). Such losses negatively affect ecosystem functioning, including 

pollination services, nutrient cycling, and natural pest control. 

More recent research has shifted toward identifying agricultural systems capable of 

reconciling production with biodiversity conservation. Agroecology is widely recognized as a 

framework that integrates ecological principles into agricultural design and management. 

Studies indicate that diversified cropping systems, reduced chemical inputs, and habitat 

heterogeneity at the landscape level can significantly enhance biodiversity while maintaining 
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yields (Altieri, 1999; Kremen & Miles, 2012). Organic farming systems are also frequently 

associated with higher species richness and improved ecological quality compared to 

conventional systems (Bengtsson, Ahnström & Weibull, 2005). 

Agroforestry systems have been highlighted in the literature as particularly effective in 

supporting biodiversity conservation. By integrating trees with crops and/or livestock, these 

systems enhance habitat complexity, increase species diversity, and improve ecological 

connectivity across landscapes (Jose, 2009). Similarly, conservation agriculture practices such 

as reduced tillage and cover cropping contribute to soil biodiversity and improve ecosystem 

resilience (Hobbs, Sayre & Gupta, 2008). 

At the policy level, the European Union’s Common Agricultural Policy (CAP) has been 

widely analyzed for its role in shaping biodiversity outcomes. While earlier policy instruments 

were primarily production-oriented, recent reforms increasingly incorporate environmental 

conditionality and biodiversity-focused measures. Agri-environment-climate schemes (AECS) 

and ecological focus areas are identified as important tools for incentivizing biodiversity-

friendly farming practices, although their effectiveness depends on design, funding levels, and 

implementation at national level (Pe’er et al., 2014; EC, 2021). 

Furthermore, landscape-scale approaches are increasingly emphasized in the literature. 

Rather than focusing exclusively on individual farms, researchers argue that biodiversity 

conservation requires coordinated management across agricultural landscapes to maintain 

habitat connectivity and ecological networks (Tscharntke et al., 2005). This approach highlights 

the importance of spatial planning and collective action in achieving biodiversity goals. 

Overall, the literature suggests a gradual paradigm shift from viewing agriculture and 

biodiversity as conflicting objectives toward recognizing their potential compatibility under 

sustainable management systems. However, challenges remain regarding economic incentives, 

policy coherence, and the large-scale adoption of biodiversity-friendly practices. 
 

 

 

 

Figure 1. European Agricultural Guarantee Fund expenditure on income support and market 

measures - Source Eurostat data 2024 
 

The Figure 1 illustrating the agricultural sector can be interpreted as a systemic 

representation of how agricultural production interacts with economic, environmental, and 

policy dimensions. It typically visualizes the sector as a multi-layered system in which inputs, 

production processes, and outputs are interconnected with environmental and institutional 

feedback loops. At the core of the agricultural sector is the production system, where land, 
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labor, capital, and technology are combined to generate food and raw materials. The figure 

usually shows how these inputs are influenced by technological advancement, particularly 

through innovations such as mechanization, digital farming tools, and precision agriculture 

systems. These technologies act as efficiency enhancers, enabling higher productivity while 

reducing input waste and environmental pressure. 

Surrounding the production core, the figure often highlights environmental components 

such as soil quality, water resources, biodiversity, and atmospheric emissions. These elements 

are both influenced by and influential upon agricultural activities, creating a dynamic feedback 

relationship. Intensive agricultural practices may degrade environmental quality, while 

sustainable practices contribute to ecosystem restoration and long-term resilience. 

Another important dimension depicted in the figure is the role of policy and institutional 

frameworks. These include regulatory measures, environmental standards, subsidies, and 

market-based instruments such as payments for ecosystem services and carbon pricing 

mechanisms. These policy tools act as external drivers that shape farmer behavior and 

encourage the adoption of sustainable practices. Their presence in the system highlights that 

agricultural outcomes are not determined solely by market forces but are significantly 

influenced by governance structures. 

Figure 2. Conceptual framework linking agricultural systems, driving of biodiversity loss - 

Source Our recherche 

The figure also typically incorporates supply chain and market linkages, showing how 

agricultural outputs move from production units to processing, distribution, and final 

consumption. These linkages emphasize the integration of agriculture into broader economic 

systems and highlight how consumer demand, trade dynamics, and global markets influence 

production decisions.Overall, the figure of the agricultural sector presents a holistic view of 

agriculture as an interconnected system where economic activity, environmental sustainability, 
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and policy intervention interact continuously. It reinforces the idea that sustainable agricultural 

development requires coordinated action across multiple levels, including farm management, 

institutional regulation, and market organization. 

 

3. CONCLUSIONS 

The analysis of the relationship between agriculture and biodiversity highlights the critical 

need to reconcile food production objectives with environmental conservation goals. 

Agricultural intensification has contributed significantly to biodiversity loss through habitat 

destruction, monoculture expansion, and increased use of chemical inputs, all of which have 

weakened ecosystem functions and reduced species richness across agricultural landscapes. 

However, the findings also demonstrate that agriculture can play a positive role in 

biodiversity conservation when supported by appropriate practices and policy frameworks. 

Approaches such as agroecology, organic farming, agroforestry, and conservation-oriented land 

management show strong potential to restore ecological balance while maintaining productive 

capacity. These practices contribute to improved soil health, enhanced habitat connectivity, and 

the recovery of key ecosystem services such as pollination and nutrient cycling. Policy 

instruments, particularly within the European Union’s Common Agricultural Policy, are 

essential in facilitating this transition. Through financial incentives, regulatory measures, and 

environmental schemes, policymakers can encourage farmers to adopt biodiversity-friendly 

practices and reduce environmentally harmful activities. Nevertheless, the effectiveness of 

these instruments depends on consistent implementation, adequate funding, and alignment with 

local agricultural conditions. Overall, achieving biodiversity conservation in agricultural 

systems requires a holistic and integrated approach that combines technological innovation, 

sustainable farming practices, and strong policy support. The transition toward more sustainable 

agriculture is not only an environmental necessity but also a strategic pathway for ensuring 

long-term agricultural resilience and ecosystem stability. 
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