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Abstract 
 
The intensive farming has been linked to biodiversity loss. However, food production is 

required to increase to meet the growing demand of the world population. For long-time 

security, ecological intensification, based on the intensive and smart use of ecosystem 

services is proposed as a solution. This systematic review investigated the inclusion of 

ecological intensification in research studies, the motivation (mitigation of impacts on 

biodiversity or production concerns) behind its adoption by different agricultural 

interventions (organic farming, integrating farm management or agri-environmental schemes) 

and identified the associated ecosystem services. A total of 258 articles were included in the 

final list for review. Most studies were motivated by the mitigation of agricultural impacts on 

biodiversity, organic and integrated farm management were the most represented, and most 

studies focused on regulating ecosystem services. No association between motivation and 

agricultural intervention was found. Examples of ecological intensification were identified in 

65 studies (25%); among these, the ones only motivated by biodiversity conservation 

restricted their analysis to regulating services, while the studies motivated by both production 

and biodiversity conservation also addressed other types of ecosystem services, namely 

provisioning services. Moreover, studies assessing agri-environmental schemes often did not 

include ecological intensification, these studies were mainly motivated by the mitigation of 

agriculture impacts, in particular, on biodiversity values related to cultural services.  Overall, 

review findings suggest that studies focusing both on biodiversity and agriculture tend to be 

more motivated by the mitigation of impacts of agriculture, and address less the contribution 

of biodiversity to agricultural production. This suggests a window of opportunity for 

agricultural management to strengthen the synergies between biodiversity and production. 

 
Keywords: 

Ecological intensification, ecosystem services, biodiversity, agri-environmental schemes, 

organic farming, integrated farm management.  
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Resumo 
A agricultura intensiva tem causado perda de biodiversidade. No entanto, é necessário 

aumentar a produção de alimentos para responder ao aumento da população. A intensificação 

ecológica apresenta-se como uma solução para conciliar segurança alimentar e proteção da 

biodiversidade. Este estudo analisou a inclusão de práticas de intensificação ecológica em 258 

artigos científicos, a motivação (conservação/mitigação de impactos na biodiversidade ou 

melhoria da produção) para o uso dessas práticas por diferentes tipos de intervenção agrícola 

(agricultura biológica e integrada, medidas agroambientais) e identificou os serviços de 

ecossistema associados. A conservação/mitigação de impactos, a agricultura biológica e 

integrada, e os serviços de regulação foram, respetivamente, a motivação, intervenções e 

serviços de ecossistema mais frequentes. Não foi encontrada uma associação entre motivação 

dominante e tipo de intervenção. Foram identificadas práticas de intensificação ecológica em 

65 estudos; entre estes, os estudos motivados por conservação/mitigação focaram 

essencialmente serviços de regulação, enquanto estudos motivados tanto pela produção como 

pela conservação da biodiversidade também abordaram outros serviços, nomeadamente 

provisão de alimento. Não foram detetadas práticas de intensificação ecológica na maioria dos 

estudos sobre medidas agroambientais, estes estudos têm a conservação/mitigação de 

impactos como a principal motivação. Os resultados desta revisão sugerem que os estudos 

sobre biodiversidade e agricultura tendem a ser mais motivados pela conservação ou 

mitigação de impactos da agricultura na biodiversidade, do que pelos contributos da 

biodiversidade para a produção agrícola. Tal sugere a existência de uma janela de 

oportunidade para fortalecer a sinergia entre biodiversidade e produção no âmbito das 

políticas para a agricultura. 

 
Palavras-chave: Intensificação ecológica, serviços dos ecossistemas, biodiversidade, 

medidas agroambientais, agricultura biológica, agricultura integrada. 
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1 Introduction 

Food security and biodiversity conservation are key challenges for the 21st century (Glamann 

et al. 2017). Increased food production needs to happen with minimized harm to biodiversity 

(Pretty et al. 2010). The green revolution of the 1970s assumed that chemical fertilizers could 

maintain and increase the soil fertility, enabling more intensifying practices (UN, 2013a). 

These practices caused organic matter in cultivated soils to decrease in the 20th century, 

leading to a decline in soil fertility and productivity (UN, 2013a). Moreover, between 11-

15% of all global emissions come from farms, specifically industrial practices relying on 

chemical fertilizers, petrol for heavy machinery and methane from the high density of 

livestock (UN, 2013b). While industrial agriculture is causing high cost to the environment, 

hunger continues to be a global challenge (UN, 2013c). By 2030 the greenhouse gas 

emissions from agriculture methane (CH4) and nitrous oxide (N2O) are expected to increase 

by 35-60%, in response to population growth and diet change (UN, 2013d). Although the 

industrialized agriculture has succeeded in reducing hunger, by the increased food production 

since the 1990s, its expansion also resulted in biodiversity loss (Kremen et al. 2012, 

Bommarco et al. 2013 & FAO, 2017). With a population growth expected to reach 9 billion 

by 2050 (Tittonell, 2014), food production needs to consider biodiversity conservation in 

order to provide long-term security (Kremen et al. 2012).  

Biodiversity conservation and food security have until recently been dealt with separately, 

having their own respective scholar debates and understanding, but the awareness of the 

interrelation between these two issues in the way to deal with a growing human population 

have brought them together (Glamann et al. 2017). Conventional farming still relies on 

external inputs. Although there have been improvements, climate change, water pollution, 

degradation of land and losses in biodiversity are still happening, and the exceeded planetary 

boundary for human modification of the nitrogen cycle requires the intensive agriculture in 

the future to be input critical (UN, 2013e). Seufert et al. (2017) argue that since the primary 

purpose of agriculture is production, the environmental impact should be examined by per 

unit output rather than per unit area, which indicates that higher yield by intensive farming 

could counteract the impacts because more land could be taken out of production for 

restoration of natural ecosystem.  The actual goal and challenge is to enhance food security, 

ensure sufficient availability, access, and utilization of nutritious food. A growing food 
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demand from an increasingly wealthy population, together with the negative externalities to 

biodiversity, show that food and biodiversity are part of a complex socio-ecological system 

(Fischer et al. 2017). About 47% of the total European Union territory is occupied by 

agriculture. The intensifying farming practices from the 1940s have been linked to a 

widespread decline of several farmland species such as birds, mammals, arthropods, and 

flowering plants (Randall et al. 2012).  One of the key messages from the United Nations 

“Wake up before it is too late” review of trade and environment (UN, 2013) is that the 

agricultural development needs a paradigm shift from the ”green revolution” to an 

”ecological intensification”. This paradigm shift indicates a significant and rapid change 

from farming, based on monocultures and industrial production, depending on the high 

supply of external inputs, to a diversity of regenerative and sustainable production systems, 

also including small-scale farmers. Agricultural management needs to be seen as a holistic 

approach, recognizing that in addition to agricultural goods, agro-ecological systems also 

provide public goods and services, such as landscape, energy, biodiversity, soil, water and 

recreation (UN, 2013d). 

1.1 International goals towards the enhanced sustainability of farming systems  

Future agriculture should adapt to reduce the impacts on biodiversity and reduce emissions 

causing climate change, by mitigation and adaptation actions promoting more resilient 

societies (European Commission. 2013a & 2015). In 2015, the parties to the United Nations 

adopted, at the Conference of the Parties in Paris (COP 21), the Sustainable Development 

Goals (SDG) towards 2030, which entered into force in 2016. The vision for this new 

sustainable development agenda is that “We recognise that people are at the centre of 

sustainable development and, in this regard, we strive for a world that is just, equitable and 

inclusive, and we commit to work together to promote sustained and inclusive economic 

growth, social development and environmental protection and thereby to benefit all” (UN, 

2012).  

Each of the 17 goals has specific targets to be achieved within the next 15 years. The 

Sustainable Development Goals related to farming are recognized as SDG 2, SDG 12, SDG 

13, SDG 15. SDG 2 - Zero hunger - has the aim to end hunger and malnutrition, with the 

commitment to the universal access to sufficient, safe and nutritious food all year around. 

This is achieved by a resilient agriculture and a sustainable food production system. For 

boosting the agricultural productivity, the access to land, technology, markets and the 
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international infrastructure and technology investment cooperation should be equal (UN, 

2015, Goal 2). SDG 12 - Responsible consumption and production - for achieving 

development and economic growth, goods, and services should be produced to improve the 

life quality. The use of natural resources, toxic materials, pollutants and waste should be 

minimized throughout the whole production and consumption process, to enable 

development and sustainable growth (UN, 2015, Goal 12). SDG 13 - Climate action – focus 

on a key threat to development, which is climate change; this goal calls for an urged action to 

combat climate change and minimize its disturbance. For building a resilience and adaptive 

capacity to the effects of climate change, with low-carbon pathways and to speed up the 

reduction of greenhouse gas emissions, an international cooperation is needed (UN, 2015, 

Goal 13).  SDG 15 - Life on land - this goal focuses on sustainable management of forest, 

restoration of degraded land, combating desertification, and biodiversity loss and reduce the 

natural habitat degradation (UN, 2015, Goal 15). 

In addition to the SDGs, the Aichi Biodiversity Targets (ABT), adopted by the parties to 

the Convention on Biological Diversity (CBD) at the 10th conference (COP 10) in 2010, are 

also relevant to guide actions towards sustainable farming systems. The 20 Aichi targets are 

part of the CBD strategic plan for 2011-2020 (UN, 2012). The 20 targets are grouped into 5 

strategic goals: “Address the underlying causes of biodiversity loss by mainstreaming 

biodiversity across government and society” (Strategic Goal A), “Reduce the direct pressures 

on biodiversity and promote sustainable use” (Strategic Goal B), “Improve the status of 

biodiversity by safeguarding ecosystems, species and genetic diversity” (Strategic Goal C), 

“Enhance the benefits to all from biodiversity and ecosystem services” (Strategic Goal D), 

and “Enhance implementation through participatory planning, knowledge management and 

capacity building” plans (Strategic Goal E)”. While several of the ABT are relevant in 

guiding the management of agricultural systems, three of them are particularly relevant for 

sustainable food production: ABT 3 (subsidies and incentives harmful to biodiversity should 

be eliminated by 2020 and be replaced by incentives positive for conservation and the 

sustainable use of biodiversity), ABT 7 (the areas under agriculture, aquaculture and forestry 

should by 2020 be managed sustainably for ensuring biodiversity conservation), and ABT 14 

(restoration and safeguarding ecosystems that provide essential services, like services related 

to water, and contribute to health, livelihoods, and well-being) (CBD, 2010).  
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Also at the global level, the Food and Agriculture Organization of the United Nations 

(FAO) sets four strategic objectives for food production: 1) Help eliminate hunger, food 

insecurity and malnutrition; 2) Make agriculture, forestry and fisheries more productive and 

sustainable; 3) Reduce rural poverty; enable inclusive and efficient agricultural and food 

systems; 4) Increase the resilience of livelihoods from disasters (FAO, 2013a). Of special 

relevance is the second objective, which states the importance of innovative agricultural 

approaches for increasing productivity, natural resource conservation and efficient and 

sustainable use of inputs. It is required a holistic view of the agriculture sector with the 

natural resources connected to it, introduced by technologies and sustainable production, that 

promote the conservation and ecosystem service use (FAO, 2013a).  

At the European level, the EU Biodiversity Strategy for 2020 recognizes the need for 

reversing the degradation of biodiversity and ecosystem services in the region. It is composed 

of 20 actions divided by six headline targets. Out of the six headline targets, Target 3, on 

sustainable agriculture and forestry, is of special interest. This target states that the efforts to 

reduce the biodiversity and ecosystem services degradation are far from sufficient, especially 

with the knowledge of the important benefits these provide and calls for a measurable 

improvement by 2020 (European Commission, 2011). The European Commission has 

included the questions on how to best produce sustainable food, including protection, 

maintenance, and enhancement of biodiversity on farmland into the recent consultation of the 

Common Agricultural Policy, and by that confirming the need of understanding the benefit 

provided by biodiversity in order to ensure value for money and continue to improve the agri-

environmental schemes (Randall et al. 2012). Rural development is considered to be 

fundamental for climate change mitigation and adaptation, by “restoring, preserving and 

enhancing ecosystems dependent on agriculture and forestry” and “promoting resource 

efficiency and supporting the shift towards a low carbon and climate resilient economy in the 

agriculture, food and forestry sectors” (European Commission, 2013a &2015). 

All the international strategies and goals described above recognize the relevance of 

biodiversity and ecosystems for human well-being in particular, in regard to food production, 

but also their vulnerability to human activities, and consequently, the urged need for 

implementing approaches such as ecological intensification which intends to work together 

with ecosystem services and biodiversity, enhance and restore ecosystem functioning, while 

maintaining or enhancing the levels of agricultural production. 
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1.2 Ecological intensification 
	
Ecological intensification (Figure 1.1) has been proposed as a solution to cope with the 

challenge of providing food security while minimizing the degradation of biodiversity and 

environment (UN, 2015). More specifically, ecological intensification aims to reduce the 

reliance on external inputs by reestablishing soil and landscape ecosystem services, and 

optimizing ecosystem services to maintain or enhance food production.  

 

Sustainable intensification is another strategy for enhanced food productions, which 

overlaps and can be confused with the concept of ecological intensification. Both sustainable- 

and ecological intensification are referred to in the scientific and development literature as 

alternative sustainable production models to feed the world today and in the future 

(Bommarco et al. 2013, Pretty et al. 2011, Doré et al. 2011 & Kremen et al. 2012). 

Sustainable intensification focus on the smart use of external inputs to increases production, 

while reducing negative environmental impact, while ecological intensification focus on the 

intensive and smart use of ecosystems’ natural functionalities to increase production. While 

sustainable intensification works at the scale of the single crop or agricultural field, 

ecological intensification goes beyond that, since support and regulation services are 

underpinned by the complexity of ecological processes at a landscape scale (Tittonell, 2014). 

 

In Europe where agricultural activity already attains high yields these are often dependent 

on unsustainable levels of external inputs. In such case, the challenge for ecological 

intensification is to reduce this reliance while maintaining high productivity through the 

reestablishment of soil and landscape ecosystem services. Where productivity is not that 

high, production could be enhanced through the optimization of ecosystem services rather 

than by increased external inputs (FAO, 2013b). Ecological intensification has the challenge 

to re-establish the ecosystem services on a landscape scale in order to provide ecological 

resilience, which in hand could reduce the dependence of external inputs, and enable the 

maintenance of production levels (Bommarco et al. 2013 & FAO, 2013b). Ecological 

intensification promotes multifunctional agro-ecosystems, proposing landscape approaches, 

that in an intelligent way make intensive use of the natural functionalities of the regulating 

ecosystem services, to produce the same or more than conventional farming (Tittonell, 2014). 

By strengthening the contribution of ecosystem services to agricultural production, 
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agricultural systems can reduce the reliance on external inputs and sustain agricultural 

productivity (Bommarco et al. 2013). 

Figure 1.1 represents some options for ecological intensification management, with the link 

to their impact on the regulating ecosystem services.  

 

With the need for reduced agricultural impact on the environment and ecosystem services 

and a continued high food production, the plots in Figure 1.2 show the safe space (in green), 

where the production optimally should be within. As illustrated the current situation (a) does 

not fulfill the global need for food, and by continuing the same way (c) the food production 

could have a small increase but with extremely high impact to the environment and 

ecosystem services. Ecological intensification (b) provides a solution, which moves into the 

Figure 1.1: Examples of effects of ecological intensification practices on regulating ecosystem services: 0 no 
impact, (+) likely but unproven positive impacts, - overall negative impacts, + moderate positive impacts, 
++strong positive impacts. Information adapted from table 1 in Bommarco et al. 2013. 
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safe space and increases the food production with less negative impacts on ecosystem 

services and environment.  

 

1.3 Ecosystem services and biodiversity  
	

Biodiversity is the “the variability among living organisms from all sources including, 

inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of 

which they are a part; this includes diversity within species, between species and of 

ecosystems” (CBD, 1992). Changes to biodiversity have effects on ecosystem’s functioning, 

resilience and the supply of ecosystem services, which have impacts on human well-being 

(MEA, 2005). 

Ecosystem services are the benefits and value that people receive from ecosystems, 

through their functions and processes (Bullock et al. 2011 & MEA, 2005). The Millennium 

Ecosystem Assessment (MEA) divided the ecosystem services into four categories, namely: 

provisioning, regulating, cultural and supporting services (MEA, 2005). Provisioning, 

regulating and cultural services provide services that are enjoyed by people while the 

supporting services underpin those three categories (Heines-Young. et al. 2010 & MEA, 

2005). In the follow up of the MEA, a new classification, the Common International 

Classification of Ecosystem Services (CICES), has been proposed, which provides a 

classification of the final ecosystem services (Heines-Young et al. 2013), the aim is to avoid 

	
Figure 1.2: Agricultural limits and alternatives for global food production in the 
current situation (a) and two scenarios for the future, ecological intensification (b) 
and continued conventional intensification (c), adapted from Bommarco et al. 2013. 
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double counting in ecosystem assessments, particularly in economic valuation. Intermediate 

services, namely supporting services, that are not directly enjoyed by people are either not 

included in the CICES classification or included under regulating and maintenance services. 

The CICES classification will be used in this thesis (Table 1.1). Specified, the two-level 

categorization used by Boerema et al. (2017), which builds on the CICES classification 

system. 

 

Human activities, agricultural land use in particular (Seufert et al. 2017), have caused 

worldwide ecosystem changes leading to severe biodiversity loss and affecting the delivery 

of provisioning services, thus threatening long-term sustainable development worldwide 

(Bullock et al. 2011 & CBD, History of the Convention). By managing diversity both in-field 

and off-field ecologically intensive farming systems, compared to conventional systems, 

have the ability to provide higher levels of regulating ecosystem services (Tittonell, 2014), 

such as pest regulation, crop pollination, and soil nutrient cycling which support food 

production (Seufert et al. 2017). Ecosystem services are valued differently, the provisioning 

services like food, fiber, and energy are valued high, regulating services tend to be 

undervalued because the value to humans is indirect (Heines-Young et al. 2010 & Bommarco 

et al. 2013). However, regulating services underpin agricultural production, therefore, their 

deterioration can limit production output. The integration of ecosystem services, such as pest 

control, water retention and nutrient cycling into the agricultural management can have long-

term positive impacts on agricultural production, maybe even at reduced cost (MEA, 2005) 

and have less negative externalities than an increased conventional intensification 

(Bommarco et al. 2013). As human life depends on biodiversity and ecosystems, degradation 

Table 1.1: Sub-categories of provisioning, regulating and cultural ecosystem services (adapted from Boerema 

et al. 2017). 

Provisioning Regulating Cultural 

1. Food production 

2. Water Provisioning 

3. Materials & Fibre 

4. Energy & Fuel 

5. Genetic Resources 

6. Medicinal Resources 

7. Ornamental Resources 

8. Water Purification 

9. Water Regulation 

10. Air Quality Regulation 

11. Soil Quality Regulation 

12. Soil Retention 

13. Climate Regulation 

14. Pollination 

15. Life Cycle Maintenance 

16. Biological Control 

17. Recreational & Tourism 

18. Scientific & Educational services 

19. Heritage, Cultural, Bequest, 

Inspirational & Art 

20. Aesthetic Services 

21. Symbolic, Sacred, Spiritual & 

Religious Services 
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needs to slow down or be reversed (MEA, 2005 & UN, 2015). Because it is indicated that a 

full restoration of the historical characteristics of biodiversity and ecosystem services is not 

always beneficial or possible, it is suggested that it is sufficient and more easily achieved to 

restore an ecosystem until it delivers the required services (Bullock et al. 2011). 

1.4 Interventions in agricultural systems 
	Ecological intensification cannot be generalized into one single model or intervention, as the 

practices depend on the context, the specific ecosystem, and landscape (Tittonell, 2014). 

Interventions such as organic farming, integrated farm management, and agri-environmental 

schemes, are often considered for their ability to conserve biodiversity in temperate Europe 

(Randall et al. 2012). These interventions may include ecological intensification practices 

that minimize anthropogenic inputs by managing the regulating ecosystem services, such as 

to improve biological pest control, insect pollination, and minimize environmental impacts, 

support- and increase biodiversity on farmland (Bommarco et al. 2013). The next sections 

provide a general introduction to the three interventions in consideration: organic farming, 

integrated management farming management, and agri-environmental schemes. Organic and 

integrated farming are options within the agri-environmental schemes and conventional 

farming could choose options within the schemes to improve biodiversity. 

 

1.4.1 Organic Farming  

The main goal of organic farming is to produce food as natural as possible so that the natural 

life-cycle is respected and human environmental impact is minimized (European 

Commission, 2017a & EU, 2007). In 2007, the European Council of Agriculture Ministers 

agreed on a new regulation for organic production, which respects the natural cycles and 

systems. To achieve biological sustainability, mechanical production processes and land-

related production should be used and without the use of GMOs. These aims were set as a 

new course in developing organic farming: i) sustainable cultivation systems; ii) a variety of 

products with high quality; iii) environmental protection get higher focus; iv) biodiversity 

gets more attention; v) animal protection gets higher standards; vi) consumer confidence and 

interest protection. Preferable is the utilization of a closed cycle of resources, where internal 

on-farm resources are being used, rather than external inputs, but in cases where external 

inputs have to be used, they should be organic and from other organic farms, natural 

substances, naturally obtained or the mineral fertilizer should be of low solubility.  
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In cases where no other suitable alternatives exist, synthetic resources and inputs can be 

permitted in organic production, to a minimum and where appropriate for a limited time 

(European Commission, 2017b & EU, 2007). Organic food has experienced an increased 

demand as a result of the rising concerns about sustainability, environmental impact and 

health effects (Randall et al. 2012). Organic management has clear benefits to wildlife 

biodiversity at farmland, typically 40 to 50% increase in organism abundance (Seufert et al. 

2017). According to the Food and Agriculture Organization of the United Nations (FAO), 

organic agriculture is a system that instead of external agricultural inputs relies on ecosystem 

management. Synthetic fertilizers and pesticides, additives and irradiation, veterinary drugs 

and genetically modified seeds and breeds are replaced with management that is on-site 

specific and ought to increase and maintain soil fertility, prevent pest and diseases in the long 

run. Biodiversity, biological cycles, and biological soil activity are through the holistic 

production management system being promoted and enhanced (FAO, 1999). Many of these 

management types are in hand with ecological intensification management options (Figure 

1.1) (Bommarco et al. 2013). The International Federation of Organic Agriculture 

Movements (IFOAM) describes four principles of organic agriculture: i) the principle- of 

health, ecology, fairness, and care; ii) the health of soil, plant, animal, humans, and planet 

Table 1.2: Definition of the main agricultural interventions and strategies considered in this thesis. 

Conventional farming -Is defined as mainstream agriculture dominantly practiced today, 
representing both high-input and low-input systems, depending on the region 
(Seufert et a. 2017). 
 

Organic farming -Is a farming system following organic certification guidelines (e.g., avoid 
synthetic fertilizers and pesticides) and that is intentionally organic 
(excluding organic-by-default systems that do not apply synthetic inputs due 
to lack of access) (Seufert et a. 2017). 
 

Integrated farming 
management 

-Aims to minimise pesticides and fertilisers use through better targeting, and 
integration with cultural control of weeds, pests and diseases (Randall et al. 
2012). 
 

Ecological intensification -Based on intensive and smart use of the natural functionalities offered by 
the ecosystem to increase or continue high agricultural production (Gonzáles 
de Molina & Casado, 2017 & Tittonell, 2014).  
 

Sustainable 
intensification 

-Refers to a production form that delivers increased food production by 
continued intensification of the existing agricultural land, without adverse 
impact to the environment, in a way that the future capacity of food 
production is not undermined (Gonzáles de Molina & Casado, 2017). 
 

Agri-environmental 
schemes 

-Is a scheme, which financially compensates farmers for any income loss 
due to the introduced measure, meant to increase environment and 
biodiversity (Kleijn &Sutherland 2003). Organic farming and integrated 
farming management are part of the options.  
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should be sustained and enhanced as one, not divided; iii) ecological systems and cycles are 

the basis, in which organic agriculture should work together with, imitate and sustain, and iv) 

fairness should be ensured through relationships with regards to the common life and 

environmental opportunities. A precautionary and responsible management provides care and 

protection for health and well-being of today’s people, future generations and the 

environment (IFOAM). 

1.4.2 Integrated farming management (IFM)  

	
Also called integrated crop management is considered as an alternative to organic farming, 

by using improved targeting methods and integrated cultural control of diseases, pests, and 

weeds. IFM aims to minimize the need for fertilizers and pesticides. (Randall et al. 2012 & 

Alvarez et al. 2001) According to LEAF-Linking Environment and Farming 

(http://www.leafuk.org/leaf/farmers/LEAFs_IFM/Whatisifm.eb), a UK agricultural 

organization, integrated management farming delivers sustainable farming through a whole 

farm business approach. Its management enriches the environment and local communities’ 

engagement by applying the best out of both modern technology and the traditional methods, 

delivering prosperous farming. IFM is said to not only be environmentally responsible and 

socially acceptable, but even efficient and providing a profitable production (LEAF, 

Retrieved: 16.02.17). IFM aims to optimise and sustain all use of on-farm resources, which 

include staff, machinery, capital, soil, water, air, wildlife habitats, archaeological features, 

and landscape. Easily said it increases the productivity while protecting the valuable 

resources (LEAF, Retrieved: 16.02.17). The James Hutton Institute which does research in 

developing the needs for LEAF describe IFM as follows: commits to good animal welfare 

and husbandry; uses appropriate cultivation techniques and efficient soil management; uses 

crop rotations; has minimized reliance on fertilisers and chemicals for crop protection; relies 

on a careful selection of seed varieties; contributes to maintain rural communities and 

landscape; contributes to enhance wildlife habitat; commits to team spirit through 

communication, training and involvement (http://www.hutton.ac.uk/learning/leaf/ifm). 

 

Integrated crop management is considered by the European Commission to be of 

particular importance, having the capacity to ensure a good environmental outcome in 

modern farming (Randall et al. 2012). The holistic approach to sustainable agriculture that 

integrated crop management offers includes socio-economic and environmental factors, with 
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the aim of long-term benefit. Soil, pest, water and landscape management, seed and planting 

material, crop rotation and nutrition are carefully selected for the particular local condition 

and climate. It adapts to changing conditions, combining new research and technologies with 

the local knowledge (CABI, Retrieved: 27.02.17). 

1.4.3 Agri-Environmental Schemes 
	
Environmental concerns are increasingly important in the Common Agricultural Policy 

(CAP). The largest amount of EU´s funding goes to the rural development measures, directed 

to incentives towards sustainable management of natural resources, ecosystem preservation 

and increased valorisation of the landscapes diverse environment and condition (European 

Commission, 2013b). The EU-Agricultural policy introduced the agri-environmental 

schemes as early as in the late 1980s, and it became compulsory for all member states by 

1992 (European Commission, 2017c). Farmers who voluntary subscribe to commitments 

related to the environmental preservation and maintaining the countryside are provided with 

payments. The payment to farmers for delivering environmental services is meant as 

encouragement to protect and enhance farmland environment. The farmer’s transfer to 

farming techniques that are environmental-friendly requires a minimum commitment of 5 

years. The farmer is economically compensated for the additional costs and income losses 

relating to the adoption of environmental-friendly farming practices.  

Environmental outcomes provided by agriculture are being demanded by society, this is 

where the compensation payment helps as an encouragement in the adoption process to levels 

of production or agricultural activities that improve the environment, with less concern for 

profitability. Some of the commitments under the national and regional agri-environmental 

schemes include extensive farming in environmental favour, low-intensity pasture systems 

management; organic agriculture and integrated farm management; conservation of high-

value habitats- and their biodiversity; preservation of landscape and historical features. For 

instance, ecological compensation areas such as strips of herbaceous and wildflower in 

intensively farming landscapes are of high value. They support a rich diversity and density of 

plant, insects, and birds, as well as diverse and highly productive communities of mammals, 

which are important for maintaining biodiversity in agricultural landscapes (Aschwanden et 

al. 2007). Transparency and applicability at all levels of a farming system make it a tool 

important for the achievement of environmental goals (European Commission, 2017c).  

The effectiveness of the Agri-environmental schemes to conserve or increase biodiversity 

has been examined in several studies (Kleijn et al. 2006 & Kleijn et al. 2003). The various 
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outcomes are strongly influenced by how the scheme is implemented and designed (Kleijn et 

al. 2006). Inadequate location of the measure, pure coverage of the necessary resources or the 

landscape structure, can reduce the positive outcomes of agri-environmental schemes 

(Randall et al. 2012). Moreover, there is often a dependency on payments, that is, the use of 

good environmental practices are only maintained as long as payments are given (e.g 

Albrecht et al. 1998). Moreover, agri-environmental schemes often pay for the 

implementation of environmental-friendly farming practices; instead of monitoring and 

paying for the output of that implementation (i.e., payment-by-results; Reed et al. 2014 & 

Birge et al. 2017). 

 

1.5 Objectives 
	
As introduced, intensive food production is today a cause of environmental impacts, affecting 

biodiversity and ecosystem services that are crucial for long-term food security. Ecological 

intensification has been put forward as a solution to increase food security today and in the 

future, by introducing a management approach that uses biodiversity and ecosystem services 

to support agricultural production, while maintaining or even increasing the level of 

production (Bommarco et al. 2013). Economic costs and benefits estimates associated with 

integrating ecosystem services into farming practices are increasing in availability, 

demonstrating the economic benefits that agricultural production is receiving from regulating 

and supporting environmental services, as well as the cost associated with these targeted 

managements (Bommarco et al. 2013).  

Ecological intensification interventions should not cause a decrease in production, for both 

the farmer’ profit and for food provisioning. The farming community decision on adapting 

ecological intensification strategies is affected by the final output yield, economic costs, and 

benefits (Bommarco et al. 2013). According to recent ecosystem service valuation studies the 

economic benefits from restoration are suggested to outweigh the economic costs (Bullock et 

al. 2011), and the land can perform the same or more functions in agroecosystems managed 

correctly, without increased land costs (Gonzáles de Molina et al. 2017). Another main goal 

of ecological intensification relates to the need for improving biodiversity condition and 

minimizing environmental impacts from agricultural activity. These goals are particularly 

relevant where agricultural production is approaching maximum yields, but should also be a 

priority for closing existing yield gaps around the world to support food security (Bommarco 

et al. 2013). The management and use of ecological processes, such as in ecological 
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intensification, is suggested to be beneficial for modern agriculture, ensuring an 

environmentally friendly production (Bommarco et al. 2013).  

In summary, ecological intensification emerges as a potential response to the current 

challenge of increasing food production while minimizing environmental impacts. While 

interrelated, the motivations for the adoption and support of ecological intensification can be 

primarily linked to environmental sustainability concerns or to food production, and in the 

latter case to better food quality or reduced production costs.  

The objective of this thesis is to assess the current relative importance of each of these 

motivations, to better understand which factors are driving the adoption of ecological 

intensification and also to identify potential knowledge gaps that could be explored in future 

research. More specifically, a systematic review of literature will be conducted to address the 

following questions:  

1.    Which of the motivations; enhanced food production or mitigation of impacts on 

biodiversity, is the primary motivation behind the adoption of agricultural interventions 

(organic farming, integrated farm management, and agri-environmental schemes) that can 

make use of ecological intensification approaches, specified into two sub-questions:  

a.    Do the interventions primarily aim to restore or conserve biodiversity to mitigate the 

impact of agricultural activity? 

b.    Do the interventions primarily aim to enhance biodiversity to promote, increase 

agricultural production or increase economic profit? 

Further, I wish to obtain the current practice of ecological intensification by reviewing the 

studies for management that could be related to ecological intensification,   

2.     Do the studies include examples of practices related to ecological intensification? 

Since ecological intensification is about smart use of biodiversity and ecosystem services for 

enhanced agricultural production, the review will identify which ecosystem services are more 

often subject to direct management.  

3.    Which ecosystem services are being included in studies, and of concern for agricultural 

activity?  
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2 Methods  
2.1 Systematic review: general goals and methods 
	
“A systematic review is a literature review that is designed to locate, appraise and synthesize 

the best available evidence relating to a specific research question to provide informative and 

evidence-based answers” (Boland et al. 2013, p.3). It is considered the best way to synthesize 

the findings from several studies that address the same question, following clearly defined 

and transparent steps (Boland et al. 2013). Academic and scientific communities have 

increasingly recognized the value of systematic reviews (Boland et al. 2013 & CEE, 2013). 

Doing systematic review requires the development of a research question, a critic analysis 

and a synthesis of findings and finally the use those findings to generate recommendations. 

Systematic reviews can in combination with expert judgment bring to surface decisions about 

new interventions or policy changes (Boland et al. 2013 & CEE, 2013). For the current 

review, the guidelines from the “Collaboration for Environmental Evidence” (CEE, 2013), 

together with “Doing a Systematic Review- A Student’s Guide” (Boland et al. 2013) have 

been used. 

 

The first step towards a systematic review is the production of a systematic map, which may 

be used to inform one or more systematic reviews. Accordingly, part of the review for this 

thesis made use of an existing systematic map about “The effectiveness of integrated farm 

management, organic farming and agri-environment schemes for conserving biodiversity in 

temperate Europe”, produced by Randall and James (2012). Their method will be described 

briefly in the next subsection. A systematic map results from a literature search and delivers 

an overview of the available evidence, nature, volume and characteristics of the literature on 

a particular field. Systematic maps are used to narrow down (previously) open-framed 

questions, on the basis of the evidence available (CEE, 2013). Systematic maps are therefore 

used to identify and categorize relevant literature into factors that can be useful to structure 

systematic reviews (Randall et al. 2012). Systematic reviews and systematic maps are robust, 

repeatable and transparent scientific methods, which systematize the available literature on 

the specific topic under study (CEE, 2013). 

 

Systematic reviews may be complemented with meta-analysis. A meta-analysis is a 

quantitative synthesis, which summarizes the data sets of all included studies in a weighted 

manner regarding their reliability and sample size in order to construct one larger data set that 
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provides the summarized result (CEE, 2013). The meta-analysis is not required in a 

systematic review but can be performed if the included studies contain sufficient similar data 

and is sensible to combine them (Boland et al. 2013). As the objective of this thesis is to 

understand the motivations behind implementing ecological intensification techniques, and 

not to assess the effects of the several techniques, which would require dedicated searches for 

quantitative data for each technique, only the systematic review was conducted. 

2.2 The Randall and James systematic map 
	
“The effectiveness of integrated farm management, organic farming and agri-environment 

schemes for conserving biodiversity in temperate Europe - A systematic map” by Randall 

and James (2012), provided a comprehensive database relevant to the goals of the present 

thesis, hereafter designated as “database I”. In particular, their literature search is focused on 

three main types of farming intervention: integrated farm management, organic farming, and 

agri-environmental schemes. Hence, as this database includes interventions for biodiversity 

conservation, it is considered highly relevant for studying ecological intensification, which is 

about biodiversity conservation and ecosystem service improvement for supporting or 

increasing agricultural production. The summary of the review methods used by Randall and 

James (2012) are summarized in table 2.1. 

 

Table 2.1:  Summary of the methods used by Randall and James (2012). 

Searches Online literature databases and additional web searches were performed to identify relevant 

literature.  From each data source the first 50 hits were further examined. The search was done 

in English. In order to pick up all variants of farm, farming etc., the wildcard (*) was used 

with “farm”. Search strings:  

-Farm*AND biodiversity; 

-Organic AND biodiversity;  

-Farm*AND (diversity or abundance) not fish; 

-Agri-environment*(farmland or farming) AND bird*(Farm*AND invertebrate*) not fish; 

-Agri-environment* AND biodiversity.  

Each search result was imported, saved separately and a record was made including the date 

of search, database name, search term, number of hits, date limits of database and notes. A 

final library incorporating all the separate libraries was made. 

Screening 

articles for 

relevance 

First all duplicates were automatically removed, then the library was searched for relevant 

topics by using the following inclusion criteria. Relevant subjects include some aspect of 

farmland biodiversity or species diversity, on all scales. The biotopes; ponds, farm woodland 
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and orchards were excluded. Countries of studies included within temperate Europe were 

defined as no countries south of France, Switzerland Austria, Hungary and Romania and all 

countries west of Russia. Relevant interventions included some elements of increased 

farmland biodiversity; organic farming, integrated farm management, agri-environment 

schemes and specific options and biotopes that could be considered as part of one of these 

three interventions. Conventional farming was used as comparator. Outcome of relevance was 

considered to be studies including: any effects on organism(s) excluding bacteria, fungi and 

agricultural pest; measurement of biodiversity; biodiversity differences or similarities between 

farm types; biodiversity differences or similarities when changes on farmland performed. Any 

type of study investigating farmland biodiversity was considered also correlative- and 

manipulative studies. Excluding pure review papers, statistical models or ecology studies. 

Only studies published in English language were included. No applied date restriction, only 

the individual databases limits. To exclude irrelevant references in the initial library, filtering 

keywords in the title was made. The references were only screened for relevance in title and 

then by title and abstract, due to the high amount of relevant literature captured. References 

accepted were used to form a searchable database. Each stage of the screening process a 

record including numbers of references obtained and excluded. 

Data 

extraction 

Keywords generated from the primary question, topics reported in the subject and expert 

knowledge were used to describe, categorise and code the studies. The articles were 

categorised with: author, full reference, publication date, type of publication, length of study, 

country of study, spatial scale of experiment, farming system, farming 

intervention/prescription, biotope, organism, outcome, and experimental design. The 

organisms in the studies were categorised into general groups and some subgroups according 

to function. First the articles were coded by one reviewer then scrutinised by another.  

Final 

database 

To describe the scope of the research and identify knowledge gaps the authors created a 

searchable database, which can be used for further analyses.  The database is available as 

supplementary material of the article describing the systematic map. 



Ecological intensification for managing biodiversity in agricultural systems 
- A systematic review 

 

18	
	

2.2.1  Literature retrieval from the database 
	
From the total Randall and James (2012) database of 743 articles, 241 articles were 

considered relevant for inclusion in the final stage of the systematic review (Figure 2.1). The 

included articles were then searched for at B-on (http://www.b-on.pt), Google Scholar 

(https://scholar.google.pt) and a general web search, or requested directly from the author at 

Researchgate (https://www.researchgate.net). From the 241 articles, 168 articles were 

obtained and included for full-text review (Figure 2.1).  

 

Articles not found in English were excluded. Also, because Randall and James (2012) focus 

on interventions for biodiversity conservation, a bias towards biodiversity conservation 

motivations may exist, so it was necessary to cover this gap by complementing with a new 

literature search using keywords that cover agricultural production, as described in the next 

section.     

 

 

 

 
Figure 2.1: Number of studies addressing the four agricultural intervention types in database I, each 
circle indicates the retrieved/initial number of selected articles. 
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2.3 Complementary literature search and database 

2.3.1 Search methods 
	
As the Randall and James (2012) systematic map (database I) is about interventions for 

biodiversity conservation, the primary motivation of the included literature may be biased 

towards biodiversity conservation and less towards the effects on production. In order to 

cover this gap a complementary and independent search of articles was conducted, which 

includes both biodiversity and production related search terms. It has been decided to do the 

search only in B-on (http://www.b-on.pt), as this search engine includes several of online 

databases used by Randall and James 2012 and listed in Boland et al. 2013.  

 

      The search was performed in B-on, limited to the following disciplines: agriculture and 

agribusiness, biology, botanic, environmental science, economy, consumer health and 

zoology, and to English. The search strings (Table 2.2) were searched for in the full text and 

the hits were sorted by relevance.  

Description of search process:  

•    The six searches were done 10.05.2017, with the time interval 01.01.1950- 31.04.2017, a 

record of the total number of hits was saved. 

•    Because of the high number of articles and the limited time, the first 300 articles within 

each search, sorted by relevance, were selected for further screening totalizing 1800 articles. 

•    Duplicates were removed automatically using B-on tools; the final list, after merging the 

six B-on searches, included 1043 articles. 
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Table 2.2: Search strings and number of hits by search. Searches were conducted using B-on search engine on 
10.05.17. 
Search string Date limits Total hits Included articles 

1: Farm* AND Organic AND (product* OR yield) 

AND Biodiversity 

01.01.1950- 

31.04.2017 

21 526 300 

2: Farm* AND Organic AND (product* OR yield) 

AND Biodiversity AND “Ecosystem services” 

01.01.1950- 
31.04.2017 

4010 300 

3: Farm* AND Integrated AND (product* OR yield) 

AND Biodiversity 

01.01.1950- 

31.04.2017 

19 668 300 

4: Farm* AND Integrated AND (product* OR yield) 

AND Biodiversity AND “Ecosystem services” 

01.01.1950- 

31.04.2017 

4820 300 

5: Farm* AND Agri-environment AND (product* 

OR yield) AND Biodiversity 

01.01.1950- 

31.04.2017 

1 573 300 

6: Farm* AND Agri-environment AND (product* 

OR yield) AND Biodiversity AND “Ecosystem 

services” 

01.01.1950- 

31.04.2017 

575 300 
 

Total number of hits and included articles 52172 1800 

2.3.2 Study inclusion criteria 
	
The inclusion criteria used when searching for studies that include both production and 

biodiversity is similar to those used by Randall and James (2012), to enable the combined 

used of data.     

Relevant subject: Studies including biodiversity or species diversity on farmland related to 

food production. When mentioned that the crop production is used for biofuel and not for 

food production, the articles are excluded. As in Randall and James (2012), all biotopes were 

included, except ponds, farm woodland, and orchards. Similarly, includes studies were 

conducted west of Russia and not south of France, Switzerland Austria, Hungary and 

Romania, as defined in the systematic map as temperate Europe.  

Relevant interventions: Integrated farm management, Organic farming, and Agri-

environmental schemes. Articles that mention conventional farming alone or together with 

one of the other agricultural interventions, as an overall comparator, will also be included. 

Comparator: Conventional farming is included in some studies as a comparator to agri-

environmental schemes, integrated management farming, and organic farming.  

Type of outcome: Any measure of biodiversity, crop production or ecosystem property was 

considered. Effects of interventions on any organism, excluding fungi and bacteria, namely 

differences or similarities in biodiversity on different farm types, and differences or 

similarities in biodiversity following management changes on farmland were considered.  
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Types of study: “Any type of study that investigated biodiversity on farmland was 

considered, including correlative studies and manipulative studies but not pure- ecology 

studies, statistical models or review papers. Only primary research studies were incorporated 

into the final systematic map” (Randall and James, 2012).  

Language: Published in English. 

Date: The searches were limited to include articles in the time from 01.01.1950 to 

31.04.2017.  

2.3.3 Study quality assessment  

In stage two, full-text assessment for inclusion the following study quality assessment was 

searched for:  

• Clear aims 

• Clear and repeatable methodology 

• Outcomes that are measured accurately and reliably 

• Findings reported consistently with the methodology employed and the empirical data 

provided 

These study quality assessment criteria are adapted from Reed et al. (2014). Non-compliance 

with just one of the above criteria was sufficient to exclude an article from the review.  

2.3.4 Screening process 

The first screening was performed on title and abstract: 

• Inclusion and exclusion of the 1043 articles was recorded, 4 duplicates were manually 

detected and removed (number of studies after this step = 1039).  

• After screening title and abstract, 522 articles were included and 517 excluded.  

• At this stage, there was a high barrier for exclusion, and many articles were excluded in 

the next stage. Typical exclusion reasons were the non-compliance with the geographic 

location rule (i.e., countries outside temperate Europe) and with the biotope rule (ponds, 

farm woodland, and orchard), as defined in the inclusion criteria, and fish or sea studies, 

as defined in the inclusion criteria (Table 2.1). If it was a review or a meta-analysis, ergo 

no primary study, this was also a reason for exclusion. Where none of the obvious 

reasons for exclusion was detected in the title or abstract the article was included for the 

next examination.  

The second screening was performed on objectives and methods: 
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• First, the articles had to be downloaded, 10 articles were excluded because of limited 

access, and the total number for second stage screening was now 512. Mendeley was 

used for organizing the articles.  

• This screening stage resulted in 164 included articles and 348 excluded articles.  The 

systematic review stages are described in (Figure 2.2)  

The third screening was performed on full text: 

• 69 articles were excluded at this stage, the final number of studies included for full-text 

review was 95 articles. This final list will be hereafter designated as “database II” (Figure 

2.2). 

 

 

 

 

 

 Figure 2.2: Database II: summary of systematic review stages. 
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2.4 Data extraction 
	
The full-text review was performed on the 168 articles retrieved from database I, and on the 

95 articles from database II.  Some of the required data for this systematic review were 

already available from the supplementary material made by Randall and James (2012) and 

were directly included in the review table, which compiled the data to be used in data 

analysis. In addition, other data required for this systematic review were extracted from the 

studies added to the review table. In relation to the objectives, a data extraction strategy 

(Table 2.3) was defined and followed to ensure that all the relevant data needed for 

answering this thesis research questions were included as elements to be extracted from the 

articles in the full-text review. The full-text review of the articles in database I revealed five 

articles that should have been excluded by the authors because they did not meet the 

geographic location rule. This resulted in a total of 163 articles in database I. 

 

Table 2.3: Data extraction strategy.  

Topic Data extracted Section reviewed 

Study objective  Brief description of the main 
objective of the study 

Abstract and 
introduction 

Question 1: Which of 
the motivations: 
enhanced food 
production or 
mitigation of impacts 
on biodiversity is the 
primary motivation 
behind the adoption 
of agricultural 
interventions 
(Organic farming, 
Integrated farm 
management and 
Agri-environmental 
schemes) that can 
make use of 
ecological 
intensification 
approaches? 

1a: Do the 
interventions primarily 
aim to restore or 
conserve biodiversity 
to mitigate the impact 
of agricultural activity? 

Assess motivation (Yes/No): 
 
Biodiversity conservation is a 
primary concern? 
  

Introduction 

1b: Do the 
interventions primarily 
aim to enhance 
biodiversity to promote 
agricultural 
production?  

Assess motivation (Yes/No): 
 
a) Increase or support food 
production is a primary concern? 
 
b) Food quality is a primary 
concern? 
 
c) Reduce production costs through 
biodiversity management is a 
primary concern? 

Introduction 

Question 2: Does the study include examples of 
interventions related to ecological 
intensification? 

 
List any ecosystem services 
providing organism or landscape 
elements that are explicitly 
described as being managed to 
directly or indirectly enhance 
agricultural production 

Methods and results  
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Data on ecosystem services was extracted from the reviewed studies using the two-level 

categorization model in Boerema et al. (2017; Table 1.1). Regulating services, in particular, 

were searched for their relevance for ecological intensification practices, namely for the 

potential to be enhanced by the agricultural interventions and to support agricultural 

production (Table 2.4). 

 
Table 2.4: Search terms for extracting data on regulating ecosystem services in reviewed studies. Adopted 
from the Boerema et al. (2017). 

Regulating service Search terms 

Water regulation:  

 

Water regulation, water flow, water quantity, water retention, flood 

prevention/attenuation, drought prevention/attenuation 

Soil quality regulation:  Soil quality, soil formation, soil fertility, nutrient cycling, decomposition, 

microbial processes 

Soil retention:  Soil retention, erosion, soil conservation 

Pollination:  Pollination 

Biological control:  Biological control, pest 

Climate regulation:  Climate regulation, carbon sequestration 

 

2.5 Data synthesis and presentation 
	
A table in excel was used to collect details of the studies included. Both general and specific 

data relevant to the questions were registered. Narrative synthesis and statistical testing are 

Question 3: Which ecosystem services are being 
associated with agricultural production? 

Ecosystem service categories:  
 
Identify and list the ecosystem 
services related to agricultural 
production that are addressed by the 
study.  

Methods and results 

Variables measured: 
 
Identify and list the variables 
measured in the study that are 
related to ecosystem services. 

Methods and results 

Other information 

Identify the valuation method 
(monetary, health, yield etc.) Methods and results 

Identify the cultivated crop (wheat 
etc.) Methods 

Study outcome 
Briefly describe what is the primary 
outcome of the study relevant to the 
review 

Abstract, results 
and discussion 
/conclusion 
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used to describe the extracted data, this approach has the advantage when dealing with 

broader questions (Boland et al. 2014), such as the question to be answered in this thesis.  

2.6 Statistical testing 
	
Chi-square tests of independence were used to test the association between the following 

categorical variables: agricultural intervention type, dominant motivation, the inclusion of 

ecological intensification and ecosystem services. Chi-square tests require the observance of 

the following assumptions to be considered reliable: the data need to be categorical and the 

variables need to consist of two or more independent groups (i.e., all observations were 

measured independently), expected frequencies should be higher than 5 (SPSS Tutorials, 

2017). When the chi-square test indicates a statistically significant association, the Cramer’s 

V was inspected to assess its strength (SPSS Tutorials, 2016a). Cramer's V varies between 0 

and 1, with 0 meaning no association and 1 perfect association, values > 0.5 may be 

interpreted as a strong association, and values > 0.3 (and < 0.5) as moderate association.  

SPSS was used to compute expected frequencies and compare to the observed 

frequencies; the test for association was considered to be statistically significant if p < 0.05 

(2-sided asymptotic significance) (SPSS Tutorials, 2017). When there is a significant 

association, the residuals (i.e., the difference between observed and expected frequency) 

should be further investigated, namely standardized residuals. The standardized residuals are 

calculated z-scores which can be compared to the critical values on the scale between -1.96 

and +1.96, which correspond to the alpha value of 0.05, to determine if the variable is 

independent or not (SPSS, 2016b). A standardized residual higher than 1.96 indicates that the 

association was observed more than expected by chance (i.e., overrepresented), if lower than 

-1.96 indicates that the association was observed less than expected by chance (i.e. 

underrepresented) (Logan, 2010). Values between -1.96 and 1.96 suggest that variables are 

independent. In some cases, the standardised residuals may have a poor fit to the standard 

normal distribution, not enabling the detection of significant deviations from expected 

frequencies. An alternative is the inspection of the adjusted residuals, which could be better 

for detecting variables association (Logan, 2010). 

Because it is recommended that the count of observed frequencies for each pair of 

categories should be over 5 (and if less, for no more than 20% of cells) (SPSS Tutorials, 

2017), data were aggregated in larger and meaningful groups when needed to enable 

statistical testing (Logan 2010). Sample size requirements were verified and satisfied for all 

tests.  
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3 Results  
3.1 Main features of the reviewed literature 
	
A total of 258 articles, 163 from the database I and 95 articles from database II, were 

accepted for review.  The distribution of agricultural interventions in each of the databases is 

shown in (Figures 3.1 and 3.2). Database II shows a higher number of articles including 

conventional agriculture and agri-environmental schemes than studies including organic and 

integrated farming, whereas Database I shows a higher coverage of articles including organic 

farming and conventional farming. Also, as figures 3.1 and 3.2 show, most of the articles 

include more than one intervention. 	

 
Figure 3.1: Final number of studies per intervention in Database I. 
 

 
Figure 3.2: Final number of studies per intervention in Database II.	
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Reviewed articles are distributed in a time interval from 1992 to 2017 (Figure 3.3). Since 

Randall and James (2012) searched for articles up to 2010, references in database I are 

restricted to that time range, and all the articles after that year are from the database II. Even 

though the search for articles in database II used a time interval starting in 1950, the oldest 

hit is from 2007, the reason for this is probably due to sorting of search hits by relevance.  

 

 

Figure 3.3 Number of studies per year, database I and database II.	
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Regarding the geographical distribution of the studies, the review database includes studies 

from 18 countries within temperate Europe, with the UK being the most represented country 

(Figures 3.4 and 3.5).  

 Figure 3.4: Number of studies per country. 
	

 
Figure 3.5: Distribution of articles’ study sites, red triangles are articles in the database I and blue dots the 
articles in the database II. Articles are represented by their site coordinates, 238 articles were plotted into the 
map, 20 articles were excluded because of insufficient coordinates or because the study was conducted at 
multiply countries. 
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On study length size, studies ranging from 1-3 years are the most common in both databases, 

52% of the articles in database I, and 40% of the articles in the database II (only including 

studies with known lengths). In database II there is also a high number of short-term studies, 

of less than 1 year.  Moreover, in the database I there is a high number of articles with 

unknown study length, as much as 54 % of the total included articles.  

 

 

The frequency of ecosystem services sub-categories in reviewed articles is presented in Table 

3.1. The majority of studies (132) only referred to regulating services, followed by 57 studies 

that only referred to cultural services, and provisioning services alone were found in 13 

studies. The remaining cases are combinations of regulating services together with 

provisioning or cultural service. 

 

 

 

 

 

 

 

 

Figure 3.6: Distribution of study length in reviewed literature. Colours show the proportion of studies 
from each database in each length category, the absolute number of studies is also indicated in the bars. 
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Table 3.1: Ecosystem services; main and sub categories in reviewed studies. 

NO              3  3 

Regulating 

132 

Biological Control 51 

Biological Control and Pollination 26 

Biological Control and Soil Quality Regulation 11 

Biological Control, Pollination and Soil Quality regulation 1 

Biological Control, Pollination, Soil quality regulation and water regulation 2 

Soil quality regulation 25 

Soil quality regulation and pollination 2 

Soil quality regulation and water regulation 3 

Soil quality regulation, water regulation and climate regulation 1 

Pollination 10 

Cultural   57  Heritage, Cultural, Bequest, Inspirational & art 56 

Heritage, Cultural, Bequest, Inspirational& art and Scientific & Educational Services 1 

Regulating 

and Cultural 

35 

Biological control and Heritage, Cultural Bequest, Inspiration & art 13 

Biological control, pollination and heritage, cultural, bequest, inspiration & art 12 

Pollination, and Heritage, Cultural, Bequest, Inspirational & art 5 

Soil quality regulation and Heritage, Cultural, Bequest, Inspiration & Art 3 

Soil quality regulation, biological control and Heritage, Cultural, Bequest, Inspiration 

& Art 

2 

Provisioning 

13  

Food production 13 

Regulating 

and 

provisioning 

18 

Biological control and food production 4 

Biological control, Climate regulation, air quality regulation, water purification and 

food production 

1 

Biological control, Climate regulation, soil quality regulation and food production 1 

Biological control, Soil quality Regulation and food production 1 

Climate regulation and food production 1 

Pollination and food production 1 

Soil quality regulation and Food production 7 

Soil quality regulation, Water regulation, and food production 2 

Total   258 Total sub categories  258 
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3.2 Motivation for the interventions 
	
Question 1: Which of the motivations: enhanced food production or mitigation of 

impacts on biodiversity is the primary motivation behind the adoption of agricultural 

interventions, Organic farming, Integrated farm management and Agri-environmental 

schemes that can make use of ecological intensification approaches?  

 

As figure 3.1 and 3.2 shows, the articles could be representing more than one agricultural 

intervention. Table 3.2 shows the aggregated groups used in chi-square testing. Because 

conventional farming is used as a comparator in studies, including other types of 

intervention, studies including conventional farming and another type of intervention were 

classified under that intervention type. Due to the small sample of integrated farming 

management studies, these were aggregated with organic farming studies. Group 4, 

comprises studies including AES, organic farming, integrated farming management and/or 

conventional farming. This group was not considered in the chi-test analysis.   

 

 

When analysing all studies, the main motivation for the evaluation of agricultural 

interventions was to assess their impact on biodiversity (Figure 3.7). Most studies (172) were 

motivated by the assessment of agriculture impacts on biodiversity, and 86 studies also 

revealed reasons motivated by food production. 

Table 3.2: Groups of agricultural interventions 
Group 1: Agri-
environmental 

Schemes 

Group 2: Organic/ 
Integrated farming 

Group 3: 
Conventional 

farming 

Group 4: Other 
combinations 

Total 

AES 68 Conventional, 
Integrated 

13 Conventional 16 Organic, AES  6   

Conventional, 
AES 

7 Integrated 4   Organic, conventional, 
AES 

7   

  Organic 16     Organic, Conventional, 
Integrated, AES 

1   

    Organic, 
conventional 

103           

    Organic, 
conventional, 
Integrated  

9           

    Organic, 
Integrated 

8       14   

Total: 75   153   16     244 
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Among reviewed studies “Biodiversity Conservation” (i.e., mitigation of impact of 

agricultural practices and/or conservation enhancement) was the most frequent motivation 

alone (Table 3.3, Figure 3.8). While, only seven studies were motivated by production 

reasons alone. For chi-square testing, these studies were grouped with studies concerned both 

with food production and with biodiversity conservation and compared with studies only 

focusing in biodiversity conservation. Table 3.3 shows the division of studies by main 

motivation.  

Table 3.3: Groups of main motivations. 

Production & Biodiversity Conservation Biodiversity Conservation (only)   

Support production 2 Biodiversity Conservation 172   

Enhance food quality 2       
Support production & enhance food quality 3       
Biod. Conservation & Support production 43       

Biod. Conservation & Enhance food quality 3       

Biod. Conservation & Economic reasons 16       

Biod. Conservation & Support production & 
Enhance food quality 9       

Biod. Conservation & Support production & 
Economic reasons 7       

Biod. Conservation & Support production & 
Enhance food quality & Economic reasons 1       
Total 86   172 258 

Figure 3.7: Percentage of studies motivated by biodiversity conservation and by reasons 
related to food production.	
	



Ecological intensification for managing biodiversity in agricultural systems 
- A systematic review 

 

34	
	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.8: Number of studies per agricultural intervention within the two 
motivations.  
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The chi-square test result (chi-square (1, 228) = 2.018 and p = 0.155; Cramer’s V = 0.094), 

tells there is no association between the main motivation for the use of the intervention and 

the type of agricultural intervention. The observed and expected counts and residuals for this 

test are presented in Table 3.4. 

 

 

 

 

 

 

Table 3.4: Observed and expected counts and chi-square test residuals on the association 
between types of motivation and intervention. 

 

Interventions 

Total AES 
Organic/ 

Integrated 

Motivations Biodiversity 
Conservation 

Count 56 100 156 

Expected Count 51,3 104,7 156,0 

% within Motivations 35,9% 64,1% 100,0% 

% within Interventions 74,7% 65,4% 68,4% 

% of Total 24,6% 43,9% 68,4% 

Residual 4,7 -4,7  

Standardized Residual ,7 -,5  

Adjusted Residual 1,4 -1,4  

Production & 
Biodiversity 
conservation 

Count 19 53 72 

Expected Count 23,7 48,3 72,0 

% within Motivations 26,4% 73,6% 100,0% 

% within Interventions 25,3% 34,6% 31,6% 

% of Total 8,3% 23,2% 31,6% 

Residual -4,7 4,7  

Standardized Residual -1,0 ,7  

Adjusted Residual -1,4 1,4  

Total Count 75 153 228 

Expected Count 75,0 153,0 228,0 

% within Motivations 32,9% 67,1% 100,0% 

% within Interventions 100,0% 100,0% 100,0% 

% of Total 32,9% 67,1% 100,0% 
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3.3 Ecological intensification in reviewed studies 
	
Question 2: Does the study include examples of interventions related to ecological 

intensification?  

 

Only 25% of the reviewed studies included examples of management practices related to 

ecological intensification (Figure 3.9).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.9: Examples of ecological intensification.	
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The frequencies of ecosystem services, interventions and motivation in this group of 65 

studies are represented in figure 3.10. Production combined with biodiversity concerns was 

the most frequent type of motivation, while organic farming / integrated farming 

management the most represented agricultural intervention and regulating services (only) 

were the most represented ecosystem services.  

 

	
 

 

 

 

 		

	
Figure 3.10: Distribution of agricultural intervention, ecosystem sevices and motivation within articles 
explicity including ecological intensification practices. 
	



Ecological intensification for managing biodiversity in agricultural systems 
- A systematic review 

 

38	
	

Among the 172 studies exclusively motivated by biodiversity conservation only 20 studies 

included examples of ecological intensification, and most of these assessed organic or 

integrated farming interventions (Figure 3.11). On the other hand, among the 86 studies 

motivated by both biodiversity conservation and production concerns half included examples 

of ecological intensification practices, and most of these also assessed organic or integrated 

farming interventions (Figure 3.11).  

	

 

 

 
	
	
	
	
	
	
	
	
	
	

Figure 3. 11: Relative frequency of agricultural intervention types in groups of studies including, or not, 
examples of ecological intensification and divided by dominant motivation. 	
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3.3.1 Association between inclusion of ecological intensification and agricultural 
interventions 
	

Chi-square test results (chi-square (1, 228) = 6,837 and p = 0.009; Cramer’s V = 0.173) 

indicate a statistically significant association between the explicit description of ecological 

intensification practices in studies and type of assessed agricultural intervention.  

The adjusted residuals in Table 3.5, suggest that the inclusion of ecological intensification 

is underrepresented in studies assessing agri-environmental schemes and overrepresented in 

studies assessing organic and integrated farming practices. Opposite results for the articles 

not including ecological intensification confirm this pattern of association (Table 3.5). 

  

Table 3.5: Observed and expected counts and chi-square test residuals on the association between 
ecological intensification and interventions. 

 
Interventions 

Total AES Organic/ Integrated 

Ecological 
intensification 

Included Count 11 47 58 

Expected Count 19,1 38,9 58,0 

% within Ecological int. 19,0% 81,0% 100,0% 

% within Interventions 14,7% 30,7% 25,4% 

% of Total 4,8% 20,6% 25,4% 

Residual -8,1 8,1  

Standardized Residual -1,8 1,3  

Adjusted Residual -2,6 2,6  

Not 
included 

Count 64 106 170 

Expected Count 55,9 114,1 170,0 

% within Ecological int. 37,6% 62,4% 100,0% 

% within Interventions 85,3% 69,3% 74,6% 

% of Total 28,1% 46,5% 74,6% 

Residual 8,1 -8,1  

Standardized Residual 1,1 -,8  

Adjusted Residual 2,6 -2,6  

Total Count 75 153 228 

Expected Count 75,0 153,0 228,0 

% within Ecological int. 32,9% 67,1% 100,0% 

% within Interventions 100,0% 100,0% 100,0% 

% of Total 32,9% 67,1% 100,0% 
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Considering the ecological intensification management practices represented in Figure 1.1, 

Table 3.10 gives examples from reviewed studies that represent these practices within the 

different agricultural interventions. Organic and integrated farming are also options within 

the agri-environmental schemes and conventional farming could choose options within the 

schemes to improve biodiversity, examples in Table 3.10 could be representing more than 

one intervention. Agri-environmental schemes are mostly represented by methods for the 

enhancement or restoration of non-crop plant biodiversity, like flowering grasslands, field 

margins or restoration of hedgerows, which all make an important part of the agricultural 

landscape. All ecological intensification practices could be linked to organic farming, while 

integrated farm management, lacked examples of articles within manure and residue addition, 

set-aside or fallow, increased quantity/quality of semi-natural habitats. This is not a surprise 

as this type of intervention is more linked to the control of diseases, pests, and weeds. 

Table 3.6: Examples of articles including ecological intensification management distributed within the 
agricultural interventions. 

 AES Organic Integrated 

Integrated 
Pest 
Management 

 “Preserving biodiversity for 
spatiotemporal insurance for 
important ecosystem services 
such as biological control may 
be critical for coping with 
environmental changes in the 
future". Oberg et al. (2007). 
 

”In cereal crops, aphids are 
one of the most important 
pests and decrease yield”. 
Holland et al. (1997). 
 

Conservation 
Tillage 

 “It is considered important to 
find tillage methods, which 
promote the highest possible 
productivity while causing 
minimum damage to the 
microflora and fauna in the 
soil”. Petersen, (2002)  
 

”Exploit the natural biotic 
mechanisms that maintain 
soil structure, fertility and 
dranage, and help to regulate 
and control pest, diseases 
and weeds”. Hutcheon et al. 
(2001) 

Manure and 
residue 
addition 

 “Organic farming addresses 
many of these attributes and 
makes major use of the 
biological regulation 
mechanisms to replace 
external inputs while 
preserving biodiversity, one of 
the fundamental principles in 
ecological intensification”. 
Doltra et al. (2013).  
 

 

Mixed 
cropping 

“Restoration of 
ecosystem services. Plant 
and invertebrates 
functional service affects 
in agro ecosystems and 

“inter and intra-specific crop 
diversity to increase and 
stabilize crop yield via e.g 
improved pest control”. 
Chateil et al. (2013). 
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production”. Pywell et al. 
(2011) 
 

Diversified 
crop rotation 
and cover 
crops 

 “These ecosystem services are 
important in sustaining soil 
fertility and stabilizing crop 
rotation yields especially in 
low input farming”. Moos et 
al. (2016). 
 

“Pest management that 
encourage predatory 
arthropods for ensuring a 
sufficient level of pest 
control is achieved by 
natural enemies.” Holland et 
al. (1998) 
 

Set-aside or 
fallow 

“These agroecosystems 
and agricultural 
landscapes provide 
important soil related 
ecosystem services, i.e. 
the maintenance of soil 
fertility and structural 
properties, filtering and 
providing a reservoir for 
water, nutrient cycling 
and climate regulation”. 
Tóth et al. (2016). 
 

“Invertebrates provide several 
important ecosystem services 
(pollination, biological 
control) or support them as is 
the case with chick food”. 
Holland et al. (2014) 
 

 

Increasing 
quantity of 
seminatural 
habitats 

“Invertebrates are key 
ecosystem services 
providers in agro- 
ecosystems, maintaining 
soil fertility and 
providing natural pest 
control.” Blake, (2013) 
 

“A greater emphasis on 
naturally occurring predators 
and parasitoids is necessary to 
reduce reliance on synthetic 
insecticides.” Macfadyen et al. 
(2009) 

 

Increasing 
quality of 
seminatural 
habitats 

“Bumblebees play a key 
role within agricultural 
systems, providing a 
pollination service that 
can increase yields of 
many flowering crops.” 
Lye et al. (2009). 

” High proportions of natural, 
semi natural, or non-crop 
habitats in agricultural 
landscapes have been shown 
to enhance diversity, offspring 
production and ecosystem 
services in non-crop habitats 
and in crop systems at the 
landscape scale.” Holzschuh et 
al. (2008). 
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3.3.2 Association between inclusion of ecological intensification and type of motivation  
	
Among the reviewed literature, there was a majority of studies exclusively motivated by 

biodiversity conservation and which do not include examples of ecological intensification 

(Figure 3.11).	Chi-square test results (chi-square (1,258) = 42.119 and p = 0.000; Cramer’s V 

= 0.404) indicate a statistically significant association between the explicit description of 

ecological intensification practices in studies and type of motivation. The adjusted residuals 

show that studies motivated by biodiversity conservation include less ecological 

intensification examples than expected by chance. In contrast, studies also motivated by 

production concerns tend to include more examples of ecological intensification than 

expected by chance (Table 3.7).  

 

 

Table 3.7: Observed and expected counts and chi-square test residuals on the association between types of 
motivation and ecological intensification. 

 
Ecological intensification 

Total Included Not included 

Motivation Biodiversity 
Conservation 

Count 22 150 172 

Expected Count 43,3 128,7 172,0 

% within Motivation 12,8% 87,2% 100,0% 

% within Ecological intensification 33,8% 77,7% 66,7% 

% of Total 8,5% 58,1% 66,7% 

Residual -21,3 21,3  

Standardized Residual -3,2 1,9  

Adjusted Residual -6,5 6,5  

Production & 
Biodiversity 
conservation 

Count 43 43 86 

Expected Count 21,7 64,3 86,0 

% within Motivation 50,0% 50,0% 100,0% 

% within Ecological intensification 66,2% 22,3% 33,3% 

% of Total 16,7% 16,7% 33,3% 

Residual 21,3 -21,3  

Standardized Residual 4,6 -2,7  

Adjusted Residual 6,5 -6,5  

Total Count 65 193 258 

Expected Count 65,0 193,0 258,0 

% within Motivation 25,2% 74,8% 100,0% 

% within Ecological intensification 100,0% 100,0% 100,0% 

% of Total 25,2% 74,8% 100,0% 
	



Ecological intensification for managing biodiversity in agricultural systems 
- A systematic review 

 

43	
	

3.3.3 Association between inclusion of ecological intensification and ecosystem services  
	

The ecosystem services were merged into four groups for testing the association between the 

inclusion of ecological intensification and the coverage of ecosystem services by reviewed 

studies. The first group comprises studies that only refer to regulating services, this group 

includes most of studies. The second group includes studies that only refer cultural services. 

The third group includes studies that cover both regulating and cultural services. The fourth 

group includes studies covering provisioning services alone and provisioning and regulating 

services, these studies were merged into a single group to increase sample size (Figure 3.8). 

 

 

 

Chi-square test results (chi-square (3, 255) = 33.464 and p= 0.000; Cramer’s V = 0.362) 

indicate a statistically significant association between explicit description of ecological 

intensification and ecosystem service.   

 

Looking at the relationship between ecosystem services and ecological intensification, 

studies only covering cultural ecosystem services are less related to ecological intensification 

practices than expected by chance, and studies covering both regulating and provisioning 

ecosystem services are more related than expected by chance (table 3.9). Also, among 

articles not mentioning ecological intensification, cultural ecosystem services are represented 

more than expected by chance and less represented are regulating and provisioning 

ecosystem services.  

 

  

Table 3.8: Groups of ecosystem services.  
Group Ecosystem service Number of studies 

1 Regulating 132 

2 Cultural 57 

3 Regulating and Cultural 35 

4 Provisioning 13 

Regulating and provisioning 18 

 Total 255 
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Table 3.9: Observed and expected counts and chi-square test residuals on the association between ecological 
intensification and ecosystem services. 

 

Ecosystem services 

Total 
Cultural 
(only) 

Regulating 
(only) 

Regulating 
and Cultural 

Regulating 
and 

Provisioning 

Ecological 
intensification 

Included Count 1 42 5 16 64 

Expected 
Count 

14,3 33,1 8,8 7,8 64,0 

% within 
Eco.Int.  

1,6% 65,6% 7,8% 25,0% 100,0% 

% within 
Eco.Ser. 

1,8% 31,8% 14,3% 51,6% 25,1% 

% of Total 0,4% 16,5% 2,0% 6,3% 25,1% 

Residual -13,3 8,9 -3,8 8,2  

Stand. Res -3,5 1,5 -1,3 2,9  

Adj. Res. -4,6 2,6 -1,6 3,6  

Not 
included 

Count 56 90 30 15 191 

Expected 
Count 

42,7 98,9 26,2 23,2 191,0 

% within 
Eco.Int. 

29,3% 47,1% 15,7% 7,9% 100,0% 

% within 
Eco.Ser. 

98,2% 68,2% 85,7% 48,4% 74,9% 

% of Tot. 22,0% 35,3% 11,8% 5,9% 74,9% 

Residual 13,3 -8,9 3,8 -8,2  

Stand. Res 2,0 -,9 ,7 -1,7  

Adj. Res. 4,6 -2,6 1,6 -3,6  

Total Count 57 132 35 31 255 

Expected 
Count 

57,0 132,0 35,0 31,0 255,0 

% within 
Eco.Int. 

22,4% 51,8% 13,7% 12,2% 100,0% 

% within 
Eco.Ser. 

100,0% 100,0% 100,0% 100,0% 100,0% 

% of Total 22,4% 51,8% 13,7% 12,2% 100,0% 
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3.4 Differences in studies including/or not including ecological intensification  
 
To take a closer look at the difference between the articles that included ecological 

intensification and those that did not, the dataset was divided and new tests were performed 

for the 65 articles including ecological intensification and for the 193 articles not including. 

As recommended, the categories with small sample size were merged to form bigger groups 

(Logan, 2010). The following groups were used, for the interventions: AES, organic and 

integrated farming; for the motivations: biodiversity conservation (only), and production & 

biodiversity conservation; and for the ecosystem services: regulating services (only), and 

other combinations (i.e., regulating and other category of services, or  - only for studies not 

including ecological intensification - cultural services alone). Despite data aggregation, some 

cell counts were still small (i.e., < 5) to be used in chi-square testing, in those cases the 

recommendation is to use the Fisher’s exact test (Logan, 2010). Three articles with no 

registered ecosystem services were removed from the analyses. 
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3.4.1 Association between motivation and agricultural intervention in studies 
including ecological intensification 

	
Fisher’s exact test results (Fisher’s exact test = 0.296) indicate no association between the 

main motivation for the use of the intervention and the type of agricultural intervention 

within articles explicitly mentioning ecological intensification. The observed and expected 

counts and residuals for this test are presented in Table 3.10. 

 

 

 

 

 

 

Table 3.10: Observed and expected counts and chi-square test residuals on the association 
between types of motivation and intervention within articles including ecological intensification. 

 
Intervention 

Total AES Organic/ Integrated 

Motivation Biodiversity 
Conservation 

Count 2 19 21 

Expected Count 4,0 17,0 21,0 

% within Motivation 9,5% 90,5% 100,0% 

% within Intervention 18,2% 40,4% 36,2% 

% of Total 3,4% 32,8% 36,2% 

Residual -2,0 2,0  

Standardized Residual -1,0 ,5  

Adjusted Residual -1,4 1,4  

Production & 
Biodiversity 
conservation 

Count 9 28 37 

Expected Count 7,0 30,0 37,0 

% within Motivation 24,3% 75,7% 100,0% 

% within Intervention 81,8% 59,6% 63,8% 

% of Total 15,5% 48,3% 63,8% 

Residual 2,0 -2,0  

Standardized Residual ,7 -,4  

Adjusted Residual 1,4 -1,4  

Total Count 11 47 58 

Expected Count 11,0 47,0 58,0 

% within Motivation 19,0% 81,0% 100,0% 

% within Intervention 100,0% 100,0% 100,0% 

% of Total 19,0% 81,0% 100,0% 
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3.4.2 Association between ecosystem services and agricultural intervention in studies 
including ecological intensification 

	
Fisher’s exact test results (Fisher’s exact test = 0.487), indicates no association between the 

main motivation for the use of the intervention and the type of agricultural intervention. The 

observed and expected counts and residuals for this test are presented in Table 3.11. 

 

 

 

 

 

 

 

Table 3.11: Observed and expected counts and chi-square test residuals on the association 
between ecosystem services and intervention within articles including ecological intensification. 

 
Intervention 

Total AES Organic/ Integrated 

Ecosystem 
Services 

Regulating 
(only) 

Count 6 32 38 

Expected Count 7,2 30,8 38,0 

% within Eco.Services 15,8% 84,2% 100,0% 

% within Intervention 54,5% 68,1% 65,5% 

% of Total 10,3% 55,2% 65,5% 

Residual -1,2 1,2  

Standardized Residual -,4 ,2  

Adjusted Residual -,9 ,9  

Regulating 
and other 

Count 5 15 20 

Expected Count 3,8 16,2 20,0 

% within Eco.Services 25,0% 75,0% 100,0% 

% within Intervention 45,5% 31,9% 34,5% 

% of Total 8,6% 25,9% 34,5% 

Residual 1,2 -1,2  

Standardized Residual ,6 -,3  

Adjusted Residual ,9 -,9  

Total Count 11 47 58 

Expected Count 11,0 47,0 58,0 

% within Eco.Services 19,0% 81,0% 100,0% 

% within Intervention 100,0% 100,0% 100,0% 

% of Total 19,0% 81,0% 100,0% 
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3.4.3 Association between ecosystem services and motivation in studies including 
ecological intensification  

 
Fisher’s exact test results (Fisher’s exact = 0.004; Cramer’s V = 0.396) indicate a statistically 

significant association between motivation and ecosystem service within the articles 

including ecological intensification.  

More specifically, results for adjusted residuals indicate an association between 

motivation and the ecosystem services covered by the study. Studies only motivated by 

biodiversity conservation are often limited to regulating services while studies motivated by 

both biodiversity conservation and production concerns address other ecosystem service 

categories in addition to regulating services, such as provisioning ecosystem services (Table 

3.12). 

 

Table 3.12: Observed and expected counts and chi-square test residuals on the association 
between types of motivation and ecosystem services within articles including ecological 
intensification. 

 

Ecosystem Services 

Total 
Regulating 

(only) 
Regulating and 

other 

Motivation Biodiversity 
Conservation 

Count 19 2 21 

Expected Count 13,8 7,2 21,0 

% within Motivation 90,5% 9,5% 100,0% 

% within Eco.Services 50,0% 10,0% 36,2% 

% of Total 32,8% 3,4% 36,2% 

Residual 5,2 -5,2  

Stand.Residual 1,4 -1,9  

Adjusted Residual 3,0 -3,0  

Production & 
Biodiversity 
conservation 

Count 19 18 37 

Expected Count 24,2 12,8 37,0 

% within Motivation 51,4% 48,6% 100,0% 

% within Eco.Services 50,0% 90,0% 63,8% 

% of Total 32,8% 31,0% 63,8% 

Residual -5,2 5,2  

Stand.Residual -1,1 1,5  

Adjusted Residual -3,0 3,0  

Total Count 38 20 58 

Expected Count 38,0 20,0 58,0 

% within Motivation 65,5% 34,5% 100,0% 

% within Eco.Services 100,0% 100,0% 100,0% 

% of Total 65,5% 34,5% 100,0% 
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3.4.4 Association between motivation and agricultural intervention in studies not 
including ecological intensification 

	
Chi-square test results (chi-square (1, 168) = 1.319 and p = 0.251) indicate that there is no 

statistically significant association between the main motivation for the use of the 

intervention and the type of agricultural intervention within articles not including ecological 

intensification. The observed and expected counts and residuals for this test are presented in 

Table 3.13. 

	

 

 

 

Table 3.13: Observed and expected counts and chi-square test residuals on the association between 
types of motivation and intervention within articles not including ecological intensification. 

 
Interventions 

Total AES Organic/ Integrated 

Motivation Biodiversity 
Conservation 

Count 52 81 133 

Expected Count 49,1 83,9 133,0 

% within Motivation 39,1% 60,9% 100,0% 

% within Interventions 83,9% 76,4% 79,2% 

% of Total 31,0% 48,2% 79,2% 

Residual 2,9 -2,9  

Standardized Residual ,4 -,3  

Adjusted Residual 1,1 -1,1  

Production & 
Biodiversity 
conservation 

Count 10 25 35 

Expected Count 12,9 22,1 35,0 

% within Motivation 28,6% 71,4% 100,0% 

% within Interventions 16,1% 23,6% 20,8% 

% of Total 6,0% 14,9% 20,8% 

Residual -2,9 2,9  

Standardized Residual -,8 ,6  

Adjusted Residual -1,1 1,1  

Total Count 62 106 168 

Expected Count 62,0 106,0 168,0 

% within Motivation 36,9% 63,1% 100,0% 

% within Interventions 100,0% 100,0% 100,0% 

% of Total 36,9% 63,1% 100,0% 
	



Ecological intensification for managing biodiversity in agricultural systems 
- A systematic review 

 

50	
	

3.4.5 Association between ecosystem services and agricultural intervention in studies 
not including ecological intensification  

	
Chi-square test results (chi-square (1, 168) = 8.776 and p = 0.003; Cramer’s V = 0.229) 

indicate a statistically significant association between ecosystem services and agricultural 

interventions within those articles not including ecological intensification.  

 

To detect the nature of the association indicated above, the adjusted residuals were used.  

Among the studies not including ecological intensification examples, the studies about AES 

tend to cover other ecosystem services, in particular, cultural services (table 3.14). In 

contrast, organic and integrated farming studies tend to focus exclusively on regulating 

services. 

 

Table 3.14: Observed and expected counts and chi-square test residuals on the association between 
ecosystem services and intervention within articles not including ecological intensification. 

 
Interventions 

Total AES Organic/ Integrated 

Ecosystem 
service 

Regulating 
(only) 

Count 21 61 82 

Expected Count 30,3 51,7 82,0 

% within Ecosystem service 25,6% 74,4% 100,0% 

% within Interventions 33,9% 57,5% 48,8% 

% of Total 12,5% 36,3% 48,8% 

Residual -9,3 9,3  

Standardized Residual -1,7 1,3  

Adjusted Residual -3,0 3,0  

Regulating 
and other 

Count 41 45 86 

Expected Count 31,7 54,3 86,0 

% within Ecosystem service 47,7% 52,3% 100,0% 

% within Interventions 66,1% 42,5% 51,2% 

% of Total 24,4% 26,8% 51,2% 

Residual 9,3 -9,3  

Standardized Residual 1,6 -1,3  

Adjusted Residual 3,0 -3,0  

Total Count 62 106 168 

Expected Count 62,0 106,0 168,0 

% within Ecosystem service 36,9% 63,1% 100,0% 

% within Interventions 100,0% 100,0% 100,0% 

% of Total 36,9% 63,1% 100,0% 
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A further look into the data, explaining the association of Agri-environmental schemes and 

regulating and other ecosystem services, revealed that out of the 62 included studies, cultural 

service alone are represented 29 times, 12 are a combination of cultural and regulating 

ecosystem service, 21 are regulating ecosystem service alone, provisioning service are not 

apparent.  

3.4.6 Assocuation between ecosystem services and motivation in studies not including 
ecological intensification  

	
Chi-square test results (chi-square (1, 168) = 0.531 and p = 0.466), indicate no association 

between the main motivation and addressed ecosystem services within those articles not 

including ecological intensification. The observed and expected counts and residuals for this 

test are represented in Table 3.15.	

	

Table 3.15: Observed and expected counts and chi-square test residuals on the association between 
types of motivation and ecosystem services within articles not including ecological intensification. 

 

Ecosystem service 

Total 
Regulating 

(only) 
Regulating 
and other 

Motivation Biodiversity 
Conservation 

Count 63 70 133 

Expected Count 64,9 68,1 133,0 

% within Motivation 47,4% 52,6% 100,0% 

% within Eco.service 76,8% 81,4% 79,2% 

% of Total 37,5% 41,7% 79,2% 

Residual -1,9 1,9  

Stand.Residual -,2 ,2  

Adjusted Residual -,7 ,7  

Production & 
Biodiversity 
conservation 

Count 19 16 35 

Expected Count 17,1 17,9 35,0 

% within Motivation 54,3% 45,7% 100,0% 

% within Eco.service 23,2% 18,6% 20,8% 

% of Total 11,3% 9,5% 20,8% 

Residual 1,9 -1,9  

Stand. Residual ,5 -,5  

Adjusted Residual ,7 -,7  

Total Count 82 86 168 

Expected Count 82,0 86,0 168,0 

% within Motivation 48,8% 51,2% 100,0% 

% within Eco.service 100,0% 100,0% 100,0% 

% of Total 48,8% 51,2% 100,0% 
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3.5 Ecosystem services in reviewed studies	
	
Question 3: Which ecosystem services are being associated with agricultural 

production?  

 

Regulating ecosystem services were the most frequent category in reviewed literature. 

Moreover, most studies address exclusively regulating ecosystem services. When coupled 

with other service categories, regulating and cultural services were more frequent in studies 

motivated only by biodiversity conservation, while the combination of regulating and 

provisioning was only found for studies motivated by both production and biodiversity 

concerns. Similarly, the single focus on cultural services was only detected in studies 

motivated by biodiversity conservation alone. 

Chi-square test results (chi-square (3, 255) = 87.970 and p = 0.000; Cramer’s V = 0.587) 

indicate a statistically significant association between motivation and ecosystem services. 

 

Results from the residuals analysis show that studies exclusively motivated by 

biodiversity conservation concerns are more associated to cultural services and less to 

regulating and provisioning services as expected by chance. Studies also concerned with 

production show the opposite pattern, being more associated to regulating and provisioning 

services (Table 3.16). 
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Table 3.16: Observed and expected counts and chi-square test residuals on the association between types 
of motivation and ecosystem services. 

 

Ecosystem services 

Total Cultural Regulating 
Regulating 
& Cultural 

Regulating & 
Provisioning 

Motivation Biod. 
Conser. 

Count 56 89 25 0 170 

Expected 
Count 

38,0 88,0 23,3 20,7 170,0 

% within 
Motiv. 

32,9% 52,4% 14,7% 0,0% 100,0% 

% within 
Eco.Ser. 

98,2% 67,4% 71,4% 0,0% 66,7% 

% of Total 22,0% 34,9% 9,8% 0,0% 66,7% 

Residual 18,0 1,0 1,7 -20,7  

Stand. Residual 2,9 0,1 0,3 -4,5  

Prod. & 
Biod. 
Conser. 

Count 1 43 10 31 85 

Expected 
Count 

19,0 44,0 11,7 10,3 85,0 

% within 
Motiv. 

1,2% 50,6% 11,8% 36,5% 100,0% 

% within 
Eco.Ser. 

1,8% 32,6% 28,6% 100,0% 33,3% 

% of Total 0,4% 16,9% 3,9% 12,2% 33,3% 

Residual -18,0 -1,0 -1,7 20,7  

Stand. Residual -4,1 -0,2 -0,5 6,4  

Total Count 57 132 35 31 255 

Expected 
Count 

57,0 132,0 35,0 31,0 255,0 

% within 
Motiv. 

22,4% 51,8% 13,7% 12,2% 100,0% 

% within 
Eco.Ser. 

100,0% 100,0% 100,0% 100,0% 100,0% 

% of Total 22,4% 51,8% 13,7% 12,2% 100,0% 
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The coexistence of ecosystem services are represented in table 3.17, shows that studies with 

the focus on the cultural ecosystem service in most cases just consider this service or together 

with the regulating service pollination and biological control. Studies related to food 

production did not consider cultural services, but did rather include regulating services, 

particularly soil quality regulation. Biological control was the single focus of 48 studies, but 

these services also appeared in combination with pollination and soil quality regulation. 

Pollination was often considered in combination with biological control. Soil quality 

regulation was the single focus of 25 studies, but also considered in combination with 

biological control and water regulation. Water regulation, climate regulation, and soil 

retention were never considered alone and soil retention only in combination with soil quality 

regulation (Table 3.17).  

 

  
 

 

 

 

 

 

 

 

 

 

 

 

Table 3.17: Co-occurrence of ecosystem services in reviewed studies. The number of studies for each 
pair, or for the service alone (diagonals), is indicated in each cell. 

 Cultural Food Prod.       

Cultural 53 0       

Food 
Production 

0 13 Pollination Bio. 
Control 

Soil 
Quality 

Soil 
Ret. 

Water 
Reg. 

Climate 
Reg. 

Pollination 14 1 9 40 4 0 2 0 
Biological 
Control 

26 6 40 48 17 0 3 1 

Soil Quality 5 11 4 17 25 3 9 5 
Soil Retention 0 3 0 0 3 0 0 0 
Water 
Regulation 

0 3 2 3 9 0 0 2 

Climate 
Regulation 

0 2 0 1 5 0 2 0 
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Cereals are the most frequent crop in reviewed studies, being found in 20 studies; half of 

these studies address biological control services. In addition, biological control is the 

ecosystem service most referred (Table 3.18).  

Table 3.18 Association between crop systems and ecosystem services in the studies mentioning ecological 
intensification. 

  Grass Crop Cereal 

Crop 
and 
cereal 

Grass 
and 
cereal 

Grass 
and 
crop 

Grass, 
crop and 
cereal Total 

Food Production 1   1     1 2 5 
Pollination 1   3     1   5 
Biological Control 2 4 10 2 1 1 2 22 
Soil Quality regulation     1 2 1 1 3 8 
Soil Retention                 
Water Regulation                 
Climate Regulation                 
Biological control and 
heritage, cultural, bequest, 
inspiration & art   1 1 1     1 4 
Biological Control and Soil 
quality regulation     2         2 
Biological control, water 
regulation, Climate 
regulation, soil quality 
regulation and food 
production     1       1 2 
Soil quality regulation, Water 
regulation, and food 
production     1     1   2 
Biological control and food 
production   1       1   2 
Soil quality regulation, water 
regulation and climate 
regulation   

 
         1 1 

Soil quality regulation and 
food production   1       1   2 
Soil quality regulation, soil 
retention and Food 
production   1   1     1 3 
Biological control and 
Pollination       1 1 1   3 
Heritage, Cultural, Bequest, 
Inspiration & art 1             1 
Pollination and Heritage, 
Cultural, Bequest, Inspiration 
& art 1             1 
Soil quality regulation, water 
regulation, biological control 
and Pollination 1             1 
No ecosystem service    1         

 
1 

Total 7 9 20 7 3 8 11 65 
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4 Discussion 
 
This thesis emanates from a need for change in the way food is being produced. To ensure 

sustainable practices and long-term food security, the link between environment and 

production needs to be improved. Ecological intensification can contribute towards that end, 

through the smart use of ecosystem services for supporting or increasing food production. 

The aim was to discover and systemize the amount of literature including practices of 

ecological intensification and the motivation for their use in agriculture, that is, for the 

increase or support of food production, or for biodiversity conservation (or a combination), 

but also assess their association to agricultural interventions, and to categories of ecosystem 

services. A systematic review was used to map and review the current nature of the field and 

to derive recommendations.  

 

First the association between dominant motivation and agricultural intervention was not 

significant. Results show that the relative frequency of the tested motivations is similar 

across the agricultural interventions, with biodiversity conservation alone being, by far, the 

most frequent motivation for studies addressing biodiversity and agriculture together. 

Nevertheless, because all search strings included “biodiversity” (to better target ecological 

intensification studies), the reviewed literature included few studies only focused on 

production issues. A new search for studies only focusing on production could reveal other 

approaches to ecological intensification and different motivational patterns. On the other 

hand, the reviewed literature suggests that the conciliation of agriculture and biodiversity is 

still biased towards the mitigation of impacts, while the use and importance of biodiversity to 

support food production receives less attention (Figure 3.9).   

As just referred, biodiversity conservation alone was the most frequent motivation among the 

retrieved literature (172), with only 7 articles motivated by production alone, and the 

remaining showing mixed motivation (Table 3.3). The inclusion of ecological intensification 

practices was more associated to studies motivated by both biodiversity and production, and 

was underrepresented in studies only concerned with biodiversity conservation.  The single 

focus on biodiversity conservation was associated in particular to studies assessing agri-

environmental schemes, which, in general, also lacked links to ecological intensification 

(Figure 3.11). On the other hand, organic and integrating farm management are found to be 

associated to ecological intensification practices, indicating that these agricultural 

interventions do take into consideration or valorise the synergies between biodiversity and 
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food production. Since organic farming is also part of agri-environmental schemes (CAP, 

2005), it would be reasonable to give increased support to this measure for strengthening 

these synergies. The primary aim for agri-environmental schemes is environmental impacts, 

and the payment for compensational yield reduction covers the negative effect the measures 

have on production (CAP, 2005). Therefore, there is an opportunity for the improvement of 

agri-environmental schemes, namely to address and promote the synergies between 

biodiversity conservation and food production. Biodiversity conservation and increased 

production have been addressed as contradictory, with justifications that conservation is 

better directed to uncultivated or marginal agricultural areas, and that a decrease in 

management intensity goes hand in hand with increased ecosystem-service provision (EU, 

2017).   
 

In agreement with the findings discussed above, studies including ecological 

intensification practices tend to focus on regulating and provisioning ecosystem services, 

showing less concern for the maintenance or enhancement of cultural ecosystem services. 

While this pattern makes sense because the main purpose of ecological intensifications is to 

make smart use of the regulating ecosystem services to provide food, it also reveals the 

current divide between the management of production and cultural goods (Table 3.17).  

  

To further inspect the association between variables, new tests were done for the articles 

including and not including ecological intensification (Table 3.19). Studies including 

ecological intensification revealed a significant association between motivation and assessed 

ecosystem services. Namely, an association between the single focus on biodiversity 

conservation and regulating ecosystem services, and between a shared focus on production 

and biodiversity conservation and regulating and other ecosystem services (provisioning and 

cultural) (Table 3.12). In particular, studies focusing on biodiversity conservation alone and 

regulating services were concerned about the enhancement of non-crop land like headland, 

flower strips and meadows, for the richness and abundance of plant species, and for the 

maintenance of invertebrates to support pollination and biological control services. Within 

articles not including ecological intensification, organic and integrated farming studies tend 

to focus only on regulating ecosystem service, while studies on agri-environmental schemes 

tend to focus on cultural services, which in this case mostly refer to the conservation of 

natural heritage or diversity (i.e., species conservation) (Table 3.14 & Table 4.1) 
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A more detailed analysis on the coverage of ecosystem services by the reviewed studies 

revealed that most articles, 51 % (n = 132), presented a single focus on regulating services, 

followed by 22% (n = 57) that assessed cultural services alone (i.e., biodiversity values), 

while 5% (n = 13) only measured variables related to provisioning services (food 

production), the remaining 22% focused in a mix of categories, either regulating and cultural 

or regulating and provisioning ecosystem services. Moreover, considering all studies, chi-

square tests also revealed an association between motivation and ecosystem services. 

Biodiversity conservation motivation alone is more related to cultural ecosystem services. 

Studies also motivated by production are associated with regulating and provisioning 

ecosystem services. The sub-categorization revealed that the provisioning ecosystem service, 

food production is being considered together with the regulating services, in particularly soil 

quality regulation and biological control. Within regulating ecosystem service, biological 

control was the single focus of 48 articles, but could also be seen in combination with 

pollination and soil quality regulation. The single focus of 25 articles was soil quality 

regulation, but was also seen in combination with biological control and water regulation. 

This shows that ecosystem services important for obtaining the ecological intensification are 

under focus, but the linkage between increased ecosystem service functions and increased 

support and production of food is still understudied (but see for instance, Garibaldi et al. 

2014, 2016).  

Table 4.1: Summary of variables association in studies mentioning or not  
ecological intensification 
Tested association Ecological Intensification No Ecological Intensification 
Motivation and 
Intervention 

Not significant Not significant 

Motivation and 
Ecosystem 
services 

Significant: studies exclusively motivated 
by biodiversity conservation concerns 
restrict their analysis to regulating 
services; studies motivated by both 
production and biodiversity conservation 
concerns address other category(ies) of 
ecosystem services in addition to 
regulating services, namely provisioning 
ecosystem services (table 3.12). 

Not significant 

Intervention and 
Ecosystem 
services 

Not significant  Significant: Studies assessing the 
performance of organic and integrated 
farming tend to focus only on regulating 
ecosystem service, while studies assessing 
the performance of agri-environmental 
schemes tend to focus on cultural services 
(i.e. natural heritage or diversity) (table 
3.14). 
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The examples given in Table 3.6 of ecological intensification methods represented within 

agricultural intensification, show that agri-environmental schemes are mostly represented by 

methods for the enhancement or restoration of non-crop plant biodiversity, like flowering 

grasslands, field margins or restoration of hedgerows, which are an important part of the 

agricultural landscape, but are more related to cultural ecosystem services, in restoring the 

aesthetics of the historical landscape. These management practices are also linked to enhance 

or attract natural enemies and/or wild pollinators to crops, which could contribute for the 

support of food production (Kremen & Miles, 2012).  

 

Effect of ecological intensification practices on biodiversity and production 

Among the reviewed studies the ones including ecological intensification mostly present data 

on the positive effects on biodiversity, however, even when not mentioned these effects may 

also support food production. Here I synthetize the main findings, collected in the reviewed 

literature, on the effects of practices on biodiversity and production. 

 

Field margins/set-aside/flower strips 

Field margins under organic farm managements have increased plant biodiversity leading 

to increased abundance of invertebrates in fields (Asteraki et al. 2004, Framton, 2002). 

Higher diversity and density of arthropods and butterflies were found in the field margins 

than in field centres, when compared to conventional farming (Gabriel et al. 2010, Oberg, 

2007, Oberg et al. 2007, Schmidt et al. 2005). Permanent field margins are suggested to 

enhance diversity, capture nutrients and sooth as recreational areas (Weibull et al. 2003). Set-

aside management is effective in ensuring higher species richness and support the 

regeneration of biological resources (Tóth et al. 2016).  

Planting species rich wild-flower communities, increases flower densities and plant 

species richness that supports abundance and richness of wild bees and hoverflies, which are 

important for ecosystem service provision (Grass et al. 2016, Holzschuh et al. 2008). 

Compared to conventional farming, organic fields had higher bee diversity, flower cover and 

flower diversity. In addition, organic farming is more effective in improving biodiversity 

condition when added to intensive homogeneous landscapes (Holzschuh et al. 2007). 

Enhancement of non-crop habitats in farmland promotes abundance of predators, which 

are beneficial to agricultural production in controlling pests, and increase the abundance of 

pollinators (Blake et al. 2013). Below and above ground arthropods, which are important 

contributors to support ecosystem services are improved by increased non-crop vegetation 



Ecological intensification for managing biodiversity in agricultural systems 
- A systematic review 

 

61	
	

and diversity, but since the challenge is also to sustain yields, integrated crop management 

should be developed (Norris et al. 2016). Species-rich wildflower strips are an option under 

agri-environmental schemes, delivering positive effects on insect pollinators and natural pest 

control agents, which are important for the enhancement of food production, and contribute 

to reduce the need for insecticides (Tschumi et al. 2016). Sown flower strips in the centre of 

big fields would increase the benefit from natural pest control (Woodcock et al. 2016). The 

reinvasion of fields by beneficial invertebrates from unsprayed buffer zones could be 

promoted by the protection of field margins (Holland et al. 2000). For obtaining ecological 

intensification of mountain grasslands the ratio of permanent grasslands and sown grassland 

are important, the maintenance of high diversity, and the timing of grazing and mowing, 

these managements could improve the positive link between agriculture and environment 

(Loucougaray et al. 2015). 

 

Practices for weed and pest management  

Booij & Norlander (1992) found the abundance and composition of predators to be more 

related to crop (Wheat, pea, sugar beet, potato, onion and carrot) than to farming system, 

Clough et al. (2007) also reported higher predator activity-density in organic field, but within 

conventional fields the predator activity-density showed to significantly increase with yield 

production. High abundance of problematic weeds, which compete with crops for nutrients, 

was only apparent in conventional farming and not in integrated or organic plots (Frieben, 

2005). Abundance of ground beetles population does not differ between integrated and 

conventional farming management, and the population only declines for a short time after 

pesticide application before it regenerates (Huusela-Veistola, 1996). With the use of 

appropriate ecological restoration, positive shifts in abundance and diversity of important 

functional groups of plants and invertebrates could be achieved in productive land, largest 

positive shifts were obtained by creation of diverse vegetation (Pywell et al. 2011). 

Diversified cropping practices between fields could reduce the need of agrochemicals and 

enhance landscape biodiversity (Hawes et al. 2010). Increased crop genetic diversity shows a 

positive impact on below ground collembolan and above ground arthropods diversity (Chateil 

et al. 2013). A greater level of parasitoids diversity at the whole-farm level was found at 

organic farms, but this did not translate into greater levels of pest control, as the study shows 

no increased cereal aphid mortality (Macfadyen et al. 2009).  

At both landscape and local scale, organic farming has the potential for controlling arable 

weeds, but the impact of this intervention is higher in landscape dominated by conventional 
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fields. In these cases, the option for organic farming could contribute to biodiversity 

conservation and food production (win-win), because not only invertebrates, such as carabid 

beetles, and plant diversity are enhanced but the farmers could have directly economic 

benefit from reduced weed infestation (Diekötter et al. 2016). 

Farmers decisions are related to agronomic and economic constraints, so the whole farm 

strategy has to be accounted for when changing practices, but flexible strategies exist to 

enhance natural enemies (Puech et al. 2014), such as the change in weed management. 

Starting with reducing herbicide application, opens the possibilities for ecological 

intensification to be achieved (Petit et al. 2015), namely through alternative weed 

management, such as mixed cropping, conservation tillage, crop rotation and cover crops, 

integrated pest management or conservation tillage enhances the supporting services such as 

pollination and biological pest control (Bommarco et al. 2013). 

 

Soil management practices 

Mechanical soil loosening has negative effect on abundance and biomass of earthworms 

(Lees et al 2016). Polosi et al. 2009, on the other hand, concluded that earthworm populations 

does not have positive effect from organic system (without organic manure, no pesticides), 

compared with conventional, this is suggested to be because of the lover yield, leaving less 

available trophic resources. 

Natural enemies and microbial biomass are favoured by shallow ploughing (Sun et al. 

2016) while pests are promoted by deep ploughing (Gallo & Pekar, 2001). The reduction of 

tillage intensity in organic farming could cause an increase in soil organisms, but because 

tillage is also an important tool to control weeds in organic farming it may attenuate the 

effects of this agricultural intervention for soil organisms (Metzke et al. 2007). Moreover, 

organic farming using non-inversion tillage had higher plant-available water in surface soil, 

aggregated soil stability and soil organic matter, soil carbon and abundance of earthworms 

(Crittenden & Goede, 2016).  

 

Yield/crop  

In what regards the effects on yield, the outcomes differ in the literature. Williams & 

Hedlund et al. (2013) do not report a positive effect of organic farming in yield, with 

conventional farming having significantly higher values. A reduction of 20% in in organic 

crop yield was found to be caused by a negative nutrient balance, despite positive effects 

from the fertilization with organic matter, which included reduced soil acidification, 
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improved soil structure and reduced risk of erosion, phosphorous and potassium remained 

low (Fliessbach, 2000). In order to keep yield reduction within acceptable levels the selection 

of the crop species is important, while pest and diseases control, and improvement of nutrient 

management could be done by intensive use of fertility building legumes (Thorup-Kristensen 

et al. 2012). For instance growing catch crops gave increased wheat grain yields in organic 

farming rotations, being more effective with the soil and rotation type, which requires an 

increased knowledge on nitrogen cycling (Doltra & Olesen, 2013). The use of inorganic 

nitrogen fertilisers is able to compensate for the reduction in regulating services but is unable 

to completely compensate for the supporting services loss (Albizua et al. 2015). Improved 

ecosystem services which help ensure a sustainable future, integration of genetically variety 

crops and cross populations aims to be at least as productive as the current yield, are 

considered important for the maintenance of biodiversity (Döring et al. 2015). The high 

organic matter application maximizes the provisioning services in organic cereal crops can 

lead to trade-offs with other ecosystem services (Fan et al. 2016). Compared with 

conventional farming, organic farming has the ability to sustain greater diversity of 

arbuscular mycorrhizal fungi, which have potential benefits by increasing phosphorous 

uptake, and grain production (Manoharan et al. 2017).  

To increase farmers’ acceptance of agri-environmental schemes the functional groups 

such as pollinators should get more focus as having major impact on effectiveness (Kohler et 

al. 2007). Those farms that achieved sustainable intensification, increased food production 

and enhanced environmental quality, have been driven by financial benefits; reduced inputs 

costs, leading to a reduction in pollution and wastes, and the incentive to enhance 

biodiversity comes from the income gained from agri-environmental schemes (Firbank et al. 

2013). Intensive land use leads to declined plant species richness, this decline is more 

pronounced if the land use changes in extensive managed agricultural areas than in intensive 

managed areas. Because biodiversity and ecosystem services are naturally higher under 

extensive land use, the costs of conservation actions in intensive farming could be more 

costly (Kleijn et al. 2009). 
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5 Conclusion 
	
This thesis was introduced by the paradigm shift, towards ecological intensification, as a 

promising solution for future food production taking into account the importance of 

biodiversity conservation (UN, 2013). So the question, is ecological intensification offering 

the needed solution? Ecological and intensification are terms with contradictions; 

intensification cannot keep on forever in a closed world with limits. The ecological 

intensification of current agriculture with smart use of ecosystem service functionalities, lack 

a strategy for how to maintain food production in the long run. Increased numbers and 

improved internal loop in agro ecosystems with landscape design could reduce land cost, but 

will still involve additional use of limited resources such as land and fresh water in order to 

increase agricultural production, which means that the ecological intensification could not be 

expanded indefinitely due to land limitations (Gonzáles de Molina & Casado, 2017). 

Most of the reviewed articles where ecological intensification is explicitly mentioned are 

representing organic or integrated farming practices, while agri- environmental schemes are 

represented less than expected. This finding suggests that there is space for the improvement 

of the schemes, namely be addressing the potential for synergies between food production 

and biodiversity conservation. The schemes which target “out of production areas” shows to 

be more effective in enhancing species richness those schemes that are placed within 

production areas (Bàtary et al. 2015), this enhanced biodiversity could be beneficial to 

production even when it is not the focus of the practice, but with better targeting of the 

schemes to also focus on the production the synergies could be improved and production 

increased.  

Ecological intensification, as expected, was found to be associated with both provisioning 

and regulating services, and motivated by both production and biodiversity conservation. In 

these studies, outcomes for production from the use of ecological intensification were also 

frequently linked to positive outcomes for biodiversity, which reveals the linkage of 

increased biodiversity and enhanced production. The fact that organic and integrated farming 

managements are the agricultural interventions related more to ecological intensification than 

agri-environmental schemes are surprisingly, since so much economic resources are directed 

to these schemes to reverse the decline of farmland biodiversity (Ekroos et al. 2014, Bàtary et 

al. 2015). Agri- environmental schemes were found to be more associated with cultural 

ecosystem services alone or in combination with regulating services, which indicates that 

their goal is more focused on the maintenance and restoration of cultural landscapes and 
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associated species, than on improvements to production, which is in agreement with the 

finding of Bátary et al. 2015.  

As discussed in a point above, the effectiveness of interventions will also depend on the 

composition of the landscape. Ecological intensification approaches would make a larger 

difference (positive impact) in areas dominated by intensive agriculture (because in extensive 

areas ecological functions are already at high levels), but on the other hand the effectiveness 

will also depend on the level of pressure. If there is high pressure associated to the 

neighbouring landscape the improvement from ecological intensification in small areas may 

not be enough to respond to that change. In the end, the balance between ecological 

intensification vs. conventional will be important for the outcome. Too few areas of 

ecological intensification may not be enough to make a significant difference, while the 

changes will only be detectable if implemented in areas that require improvement. 

The agri-environmental schemes are a powerful tool in reversing agricultural impact on 

farmland biodiversity, but to reduce the intensity of farming, does not fit with a world of 

need for increased food production, so the measures that improve the ecosystem service 

functionalities such as water quality, soil quality, biological control and pollination, should 

be used with the purpose to increase production (Ekroos et al. 2014) (CAP, 2005). It would 

be of high value to have concrete options for how to obtain the desired support from clearly 

defined ecosystem services, based on economic opportunities and consequences. The lack of 

evidence of agri-environmental schemes effectiveness in extensive agricultural lands 

encourages more research, because it has been indicated that the current schemes are rather 

ineffective in these areas (Bàtary e al. 2015). The principles guiding ecological 

intensification are promising, even though they do not take into consideration resources 

limits in an infinite world (Gonzáles de Molina & Casado, 2017), therefore it will be 

necessary to combine ecological intensification with other solutions, such as decrease 

consumption and food waste and change diets (Seppelt et al. 2016). 
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7 Appendix  
 

A. Chi-square test statistics and symmetric measures 
 

B. The master table; both databases (with only the data used) 
 



A: Chi-Square Test statistics and Symmetric measures. 
 
Section 3.2: Testing association between motivation and agricultural interventions. 

 
Section 3.3.1: Testing association between ecological intensification and agricultural 
interventions. 

 
 
 
 
 
 
 
 

 

Chi-Square Tests of association between motivation and agricultural interventions. 

 Value df 

Asymptotic 

Significance (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 2,018a 1 ,155   

Continuity Correctionb 1,610 1 ,204   

Likelihood Ratio 2,062 1 ,151   

Fisher's Exact Test    ,174 ,101 

N of Valid Cases 228     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 23,68. 

b. Computed only for a 2x2 table 
	
Symmetric Measures, shows the strength of the association between motivation and 

agricultural interventions. 

 Value Approximate Significance 

Nominal by Nominal Phi ,094 ,155 

Cramer's V ,094 ,155 

N of Valid Cases 228  
	

Chi-Square Tests of association between ecological intensification and agricultural interventions. 

 Value df 

Asymptotic 

Significance (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 6,837a 1 ,009   

Continuity Correctionb 6,017 1 ,014   

Likelihood Ratio 7,315 1 ,007   

Fisher's Exact Test    ,010 ,006 

N of Valid Cases 228     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 19,08. 

b. Computed only for a 2x2 table 
	

Symmetric Measures, show the strength of the association between ecological intensification and 

agricultural interventions. 

 Value Approximate Significance 

Nominal by Nominal Phi -,173 ,009 

Cramer's V ,173 ,009 

N of Valid Cases 228  
	



Section 3.3.2: Testing association between motivation and ecological intensification. 

 
Section 3.3.3: Testing association between ecological intensification and ecosystem services. 

 
 
 

 Chi-Square Tests of association between ecological intensification and motivation. 

 Value df 

Asymptotic 

Significance (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 42,119a 1 ,000   

Continuity Correctionb 40,168 1 ,000   

Likelihood Ratio 40,495 1 ,000   

Fisher's Exact Test    ,000 ,000 

N of Valid Cases 258     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 21,67. 

b. Computed only for a 2x2 table 
	

Symmetric Measures show the strength of the association between ecological 

intensification and motivation. 

 Value 

Approximate 

Significance 

Nominal by Nominal Phi -,404 ,000 

Cramer's V ,404 ,000 

N of Valid Cases 258  
	

 Chi-Square Tests of association between ecological intensification and ecosystem services. 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-Square 33,464a 3 ,000 

Likelihood Ratio 40,490 3 ,000 

N of Valid Cases 255   

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 7,78. 
	

 Symmetric Measures, show the strength of the association between ecological 

intensification and ecosystem services. 

 Value Approximate Significance 

Nominal by 

Nominal 

Phi ,362 ,000 

Cramer's V ,362 ,000 

N of Valid Cases 255  
	



Section 3.4.1: Testing association between motivation and agricultural interventions within 
articles including ecological intensification. 

Section 3.4.2: Testing association between agricultural interventions and ecosystem services 
within articles including ecological intensification. 

 

 Chi-Square Tests of association between interventions and motivations within articles including 

ecological intensification. 

 Value df 

Asymptotic Significance 

(2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 1,909a 1 ,167   

Continuity Correctionb 1,068 1 ,301   

Likelihood Ratio 2,081 1 ,149   

Fisher's Exact Test    ,296 ,151 

N of Valid Cases 58     

a. 1 cells (25,0%) have expected count less than 5. The minimum expected count is 3,98. 

b. Computed only for a 2x2 table 
	

Symmetric Measures, show the strength of the association between interventions and motivations 

within articles including ecological intensification.  

 Value Approximate Significance 

Nominal by Nominal Phi -,181 ,167 

Cramer's V ,181 ,167 

N of Valid Cases 58  

	

 Chi-Square Tests of association between interventions and ecosystem services within articles including 

ecological intensification. 

 Value df 

Asymptotic 

Significance (2-sided) Exact Sig. (2-sided) Exact Sig. (1-sided) 

Pearson Chi-Square ,723a 1 ,395   

Continuity Correctionb ,248 1 ,618   

Likelihood Ratio ,702 1 ,402   

Fisher's Exact Test    ,487 ,304 

N of Valid Cases 58     

a. 1 cells (25,0%) have expected count less than 5. The minimum expected count is 3,79. 

b. Computed only for a 2x2 table 
 

Symmetric Measures, show the strength of the association between interventions and ecosystem services 

within articles including ecological intensification. 

 Value Approximate Significance 

Nominal by Nominal Phi -,112 ,395 

Cramer's V ,112 ,395 

N of Valid Cases 58  

 



 
Section 3.4.3: Testing association between motivation and ecosystem services within articles 
including ecological intensification. 

Section 3.4.4: Testing association between motivation and agricultural interventions within 
articles not including ecological intensification. 

 

 Chi-Square Tests of association between types of motivations and ecosystem services within articles 

including ecological intensification. 

 Value df 

Asymptotic 

Significance (2-sided) Exact Sig. (2-sided) Exact Sig. (1-sided) 

Pearson Chi-Square 9,077a 1 ,003   

Continuity Correctionb 7,428 1 ,006   

Likelihood Ratio 10,251 1 ,001   

Fisher's Exact Test    ,004 ,002 

N of Valid Cases 58     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 7,24. 

b. Computed only for a 2x2 table 
	

 Symmetric Measures, show the strength of the association between ecosystem services and motivations 

within articles including ecological intensification. 

 Value Approximate Significance 

Nominal by Nominal Phi ,396 ,003 

Cramer's V ,396 ,003 

N of Valid Cases 58  

	

 Chi-Square Tests of association between interventions and motivations within articles not including 

ecological intensification. 

 Value df 

Asymptotic 

Significance (2-sided) Exact Sig. (2-sided) Exact Sig. (1-sided) 

Pearson Chi-Square 1,319a 1 ,251   

Continuity Correctionb ,905 1 ,341   

Likelihood Ratio 1,357 1 ,244   

Fisher's Exact Test    ,326 ,171 

N of Valid Cases 168     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 12,92. 

b. Computed only for a 2x2 table 
	
 Symmetric Measures, show the strength of the association between interventions and motivations within 

articles not including ecological intensification. 

 Value Approximate Significance 

Nominal by Nominal Phi ,089 ,251 

Cramer's V ,089 ,251 

N of Valid Cases 168  

 



Section 3.4.5: Testing association between motivation and agricultural interventions within 
articles not including ecological intensification. 

Section 3.4.6: Testing association between motivation and ecosystem services within  
articles not including ecological intensification. 

 Chi-Square Tests of association between interventions and ecosystem services within articles not 

including ecological intensification. 

 Value df 

Asymptotic 

Significance (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square 8,776a 1 ,003   

Continuity Correctionb 7,854 1 ,005   

Likelihood Ratio 8,898 1 ,003   

Fisher's Exact Test    ,004 ,002 

N of Valid Cases 168     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 30,26. 

b. Computed only for a 2x2 table 
	

 Symmetric Measures, show the strength of the association between interventions and ecosystem 

services within articles not including ecological intensification. 

 Value Approximate Significance 

Nominal by Nominal Phi -,229 ,003 

Cramer's V ,229 ,003 

N of Valid Cases 168  

	

 Symmetric Measures, show the strength of the association between motivations and ecosystem 

services within articles not including ecological intensification. 

 Value Approximate Significance 

Nominal by Nominal Phi -,056 ,466 

Cramer's V ,056 ,466 

N of Valid Cases 168  
 

 Chi-Square Tests of association between motivation and ecosystem services within 

articles not including ecological intensification. 

 Value df 

Asymptotic 

Significance (2-sided) 

Exact Sig. 

(2-sided) 

Exact Sig. 

(1-sided) 

Pearson Chi-Square ,531a 1 ,466   

Continuity Correctionb ,290 1 ,590   

Likelihood Ratio ,531 1 ,466   

Fisher's Exact Test    ,569 ,295 

N of Valid Cases 168     

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 17,08. 

b. Computed only for a 2x2 table 
	



Section 3.5: Testing association between motivation and ecosystem services 

 
 
 

Chi-Square Tests of association between types of motivations and ecosystem services. 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-Square 87,970a 3 ,000 

Likelihood Ratio 106,056 3 ,000 

N of Valid Cases 255   

a. 0 cells (0,0%) have expected count less than 5. The minimum expected count is 10,33. 

	

Symmetric Measures, show the strength of the association between types of motivations 

and ecosystem services. 

 Value Approximate Significance 

Nominal by Nominal Phi ,587 ,000 

Cramer's V ,587 ,000 

N of Valid Cases 255  
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abitat 
associations and breeding success of yellow

ham
m

ers on low
land farm

land." Journal of A
pplied Ecology 37: 

789-805.
U

nknow
n

U
K

O
rganic, 

conventional
B

iodiveristy 
C

onservation
N

ot included
B

irds
G

rassland and 
non-crop

cultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art



D
atabase I

B
radbury, R

. B
., B

ailey, C
. M

., W
right, D

. &
 Evans, A

. D
. (2008). "W

intering C
irl B

untings Em
beriza cirlus 

in southw
est England select cereal stubbles that follow

 a low
-input herbicide regim

e: birds selected stubbles 
preceded by crops w

ith reduced pestici
less than 1 year

U
K

O
rganic, 

Integrated
B

iodiveristy 
C

onservation
N

ot included
B

irds
C

ereal and 
grassland

cultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase I

B
radbury, R

. B
., B

row
ne, S. J., Stevens, D

. K
. &

 A
ebischer, N

. J. (2004). "Five-year evaluation of the im
pact 

of the A
rable Stew

ardship Pilot Schem
e on birds."  146(Suppl.2): 171-180.

3 to 10 years
U

K
A

ES
B

iodiveristy 
C

onservation
N

ot included
B

irds
G

rassland
cultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase I

B
reeuw

er, A
., B

erendse, F., W
illem

s, F., Foppen, R
., Teunissen, W

., Schekkerm
an, H

. &
 G

oedhart, P. (2009). "D
o m

eadow
 birds profit from

 agri-environm
ent schem

es in D
utch agricultural landscapes?" B

iological C
onservation 142(12): 2949-2953.

M
ore than 10 

years
N

etherlands
A

ES
B

iodiveristy 
C

onservation
N

ot included
B

irds
N

on-crop
cultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase I

B
row

ne S. J.  &
  A

ebischer, N
. J.  A

rable Stew
ardship: Im

pact of the Pilot Schem
e on G

rey Partridge and 
B

row
n H

are after Five Years. Final report.
3 to 10 years

U
K

A
ES

B
iodiveristy 

C
onservation

N
ot included

M
am

m
als

C
ereal

cultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase I

C
ham

berlain, D
. E. &

 W
ilson, J. D

. (2000). The contribution of hedgerow
 structure to the value of organic 

farm
s to birds. Ecology and C

onservation of Low
land Farm

land B
irds. N

. J. A
ebischer, A

. D
. Evans, P. V. 

G
rice and J. A

. V
ickery. Tring, B

ritish O
rnit

U
nknow

n
U

K
O

rganic, 
conventional

B
iodiveristy 

C
onservation

N
ot included

B
irds

C
ereal and 

grassland
cultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase I

C
ham

berlain, D
. E., Joys, A

., Johnson, P. J., N
orton, L., Feber, R

. E. &
 Fuller, R

. J. (2010) "D
oes organic 

farm
ing benefit farm

land birds in w
inter?" B

iology Letters 6(1): 82-84.
1 to 3 years

U
K

O
rganic, 

conventional
B

iodiveristy 
C

onservation
N

ot included
B

irds

C
ereal, 

cropland and 
non-crop

cultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase I

C
ham

berlain, D
. E., W

ilson, J. D
. &

 Fuller, R
. J. (1999). "A

 com
parison of bird populations on organic and 

conventional farm
 system

s in southern B
ritain." B

iological C
onservation 88(3): 307-320.

U
nknow

n
U

K
O

rganic, 
conventional

B
iodiveristy 

C
onservation

N
ot included

B
irds

C
ereal and non-

crop
cultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase I

C
ilgi, T. &

 Fram
pton, G

. K
. (1994). "A

rthropod populations under current and reduced-input pesticide 
regim

es: results from
 the first four treatm

ent years of the M
A

FF "SC
A

R
A

B
" B

ritish C
rop Protection C

ouncil, 
B

C
PC

 Publicationsproject." 2: 653-660.
3 to 10 years

U
K

C
onventional, 

Integrated

Production &
 

B
iodiveristy 

conservation
N

ot included
A

rthrophods
C

ereal and 
cropland

R
egulating

Soil quality 
regulation

D
atabase I

C
lough, Y., H

olzschuh, A
., G

abriel, D
., Purtauf, T., K

leijn, D
., K

ruess, A
., Steffan-D

ew
enter, I. &

 Tscharntke, 
T. (2007). "A

lpha and beta diversity of arthropods and plants in organically and conventionally m
anaged 

w
heat fields." Journal of A

pplied Ecolo
U

nknow
n

G
erm

any
O

rganic, 
conventional

B
iodiveristy 

C
onservation

N
ot included

Plant and 
A

rthropod
C

ereal
R

egulating

Soil quality 
regulation and 
Pollination

D
atabase I

C
lough, Y., K

ruess, A
. &

 Tscharntke, T. (2007). "O
rganic versus conventional arable farm

ing system
s: 

functional grouping helps understand staphylinid response." A
griculture, Ecosystem

s &
 Environm

ent 
118(1/4): 285-290.

U
nknow

n
G

erm
any

O
rganic, 

conventional
B

iodiveristy 
C

onservation
Included

A
bove ground 

invertebrats
C

ereal
R

egulating

B
iological 

C
ontrol and 

Soil quality 
regulation

D
atabase I

C
lough, Y., K

ruess, A
., K

leijn, D
. &

 Tscharntke, T. (2005). "Spider diversity in cereal fields: com
paring 

factors at local, landscape and regional scales." Journal of B
iogeography 32(11): 2007-2014.

less than 1 year
G

erm
any

O
rganic, 

conventional
B

iodiveristy 
C

onservation
N

ot included
A

rthrophods
C

ereal
R

egulating
B

iological 
C

ontrol



D
atabase I

C
ritchley, C

. N
. R

., Fow
bert, J. A

., Sherw
ood, A

. J. &
 Pyw

ell, R
. F. (2006). "Vegetation developm

ent of sow
n 

grass m
argins in arable fields under a countryw

ide agri-environm
ent schem

e." B
iological C

onservation 
132(1): 1-11.

U
nknow

n
U

K
A

ES
B

iodiveristy 
C

onservation
N

ot included
Plant

N
on-crop

R
egulating

Soil quality 
regulation and 
Pollination

D
atabase I

C
ritchley, C

., A
llen, D

. S., Fow
bert, J. A

., M
ole, A

. C
. &

 G
undrey, A

. L. (2004). "H
abitat establishm

ent on 
arable land: assessm

ent of an agri-environm
ent schem

e in England, U
K

." B
iological C

onservation 119(4): 429-
442.

U
nknow

n
U

K
A

ES
B

iodiveristy 
C

onservation
N

ot included
Plant and fauna

C
ereal and 

cropland
R

egulating and cultural

B
iological 

control, 
Pollination and 
H

eritage, 
C

ultural, 
B

equest, 
Inspirational &

 
art

D
atabase I

D
auber, J., Purtauf, T., A

llspach, A
., Frisch, J., Voigtlander, K

. &
 W

olters, V. (2005). "Local vs. landscape 
controls on diversity: a test using surface-dw

elling soil m
acroinvertebrates of differing m

obility." G
lobal 

Ecology and B
iogeography 14(3): 213-2

U
nknow

n
G

erm
any

Integrated
B

iodiveristy 
C

onservation
N

ot included
Invertebrats

C
ropland and 

grassland
R

egulating

B
iological 

C
ontrol and 

Soil quality 
regulation

D
atabase I

D
e Snoo, G

. R
. (1997). "A

rable flora in sprayed and unsprayed crop edges." A
griculture, Ecosystem

s and 
Environm

ent 66: 223-230.
3 to 10 years

N
etherlands

C
onventional

Production &
 

B
iodiveristy 

conservation
N

ot included
Plant

C
ereal and 

cropland
R

egulating and 
C

ultural

Pollination and 
H

eritage, 
C

ultural, 
B

equest, 
Inspirational&

 
art

D
atabase I

D
öring, T. F., H

iller, A
., W

ehke, S., Schulte, G
. &

 B
roll, G

. (2003). "B
iotic indicators of carabid species 

richness on organically and conventionally m
anaged arable fields." A

griculture, Ecosystem
s &

 Environm
ent 

98(1/3): 133-139.
less than 1 year

G
erm

any
O

rganic, 
conventional

B
iodiveristy 

C
onservation

N
ot included

A
rthrophods

C
ereal and 

cropland
R

egulating
Soil quality 
regulation

D
atabase I

Ekroos, J., Piha, M
. &

 Tiainen, J. (2008). "R
ole of organic and conventional field boundaries on boreal 

bum
blebees and butterflies." A

griculture, Ecosystem
s &

 Environm
ent 124(3-4): 155-159.

U
nknow

n
Finland

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
N

ot included
A

rthrophods
C

ereal
R

egulating

B
iological 

control and 
Pollination

D
atabase I

Ekroos, J., H
yvonen, T., Tiainen, J. &

 Tiira, M
. (2010) "R

esponses in plant and carabid com
m

unities to 
farm

ing practises in boreal landscapes." A
griculture Ecosystem

s &
 Environm

ent 135(4): 288-293.
U

nknow
n

Finland
O

rganic, 
conventional

B
iodiveristy 

C
onservation

N
ot included

Plant and 
A

rthropod
C

ereal
R

egulating

B
iological 

C
ontrol and 

Soil quality 
regulation

D
atabase I

Eyre, M
. D

., Sanderson, R
. A

., Shotton, P. N
. &

 Leifert, C
. (2009). "Investigating the effects of crop type, 

fertility m
anagem

ent and crop protection on the activity of beneficial invertebrates in an extensive farm
 

m
anagem

ent com
parison trial." A

nnals of 
1 to 3 years

U
K

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
Included

A
bove ground 

invertebrats

G
rassland, 

cropland and 
cereal

R
egulating

B
iological 

C
ontrol

D
atabase I

Feber, R
. E., B

ell, J., Johnson, P. J., Firbank, L. G
. &

 M
acdonald, D

. W
. (1998). "The effects of organic 

farm
ing on surface-active spider (A

raneae) assem
blages in w

heat in southern England, U
K

." Journal of 
A

rachnology 26(2): 190-202.
U

nknow
n

U
K

O
rganic, 

conventional
B

iodiveristy 
C

onservation
N

ot included
A

rthrophods
C

ereal
R

egulating
B

iological 
C

ontrol

D
atabase I

Feber, R
. E., Johnson, P.J., Firbank, L.G

., H
opkins, A

. &
 M

acdonald, D
.W

. (2007). "A
 com

parison of butterfly 
populations on organically and conventionally m

anaged farm
land." Journal of Zoology 273(1): 30-39.

1 to 3 years
U

K
O

rganic, 
conventional

B
iodiveristy 

C
onservation

N
ot included

A
rthrophods

C
ropland and 

grassland
R

egulating

B
iological 

control and 
Pollination

D
atabase I

Feber, R
., Firbank, L. G

., Johnson, P. J. &
 M

acdonald, D
W

 (1997). "The effects of organic farm
ing on pest 

and non-pest butterfly abundance." A
griculture, Ecosystem

s &
 Environm

ent 64(2): 133-139.
1 to 3 years

U
K

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
N

ot included
A

rthrophods
C

ropland and 
non-crop

R
egulating

B
iological 

control and 
Pollination

D
atabase I

Feehan, J., G
illm

or, D
. A

. &
 C

ulleton, N
. E. (2005). "Effects of an agri-environm

ent schem
e on farm

land 
biodiversity in Ireland." A

griculture, Ecosystem
s &

 Environm
ent 107(2-3): 275-286.

U
nknow

n
Ireland

A
ES

B
iodiveristy 

C
onservation

N
ot included

Plant and 
A

rthropod
N

on-crop
R

egulating

B
iological 

C
ontrol and 

Soil quality 
regulation

D
atabase I

Field, R
. G

. &
 M

ason, C
. F. (2005). "The utilization of tw

o-m
etre C

ountryside Stew
ardship Schem

e grass 
m

argins by the gatekeeper Pyronia tithonus (L)." Journal of N
atural H

istory 39(18): 1533-1538.
3 to 10 years

U
K

A
ES

B
iodiveristy 

C
onservation

N
ot included

A
rthrophods

N
on-crop

R
egulating

B
iological 

control and 
Pollination



D
atabase I

Field, R
. G

., G
ardiner, T., M

ason, C
. F. &

 H
ill, J. (2005). "A

gri-environm
ent schem

es and butterflies: the 
utilisation of 6 m

 grass m
argins." B

iodiversity and C
onservation 14(8): 1969-1976.

3 to 10 years
U

K
A

ES
B

iodiveristy 
C

onservation
N

ot included
A

rthrophods
C

ereal
R

egulating

B
iological 

control and 
Pollination

D
atabase I

Field, R
. G

., G
ardiner, T., M

ason, C
. F. &

 H
ill, J. (2006). "C

ountryside Stew
ardship Schem

e and butterflies: a 
study of plant and butterfly species richness." B

iodiversity and C
onservation 15(1): 443-452.

3 to 10 years
U

K
A

ES
B

iodiveristy 
C

onservation
N

ot included
Plant and 
A

rthropod
N

on-crop
R

egulating

B
iological 

control and 
Pollination

D
atabase I

Field, R
. G

., G
ardiner, T., M

ason, C
. F. &

 H
ill, J. (2007). "A

gri-environm
ent schem

es and butterflies: the 
utilisation of tw

o m
etre arable field m

argins." B
iodiversity and C

onservation 16(2): 465-474.
3 to 10 years

U
K

A
ES

B
iodiveristy 

C
onservation

N
ot included

A
rthrophods

C
ereal

R
egulating

B
iological 

control and 
Pollination

D
atabase I

Fliessbach, A
., M

äder, P., D
ubois, D

. &
 G

unst, L. (2000). "R
esults from

 a 21 year old field trial. O
rganic 

farm
ing enhances soil fertility and biodiversity." FIB

L D
ossier(no.1): 15 pp.

M
ore than 10 

years
Sw

itzerland
O

rganic, 
conventional

Production &
 

B
iodiveristy 

conservation
Included

Soil 
invertebratsand 
production

C
ereal and 

cropland
R

egulating and 
Provisioning

Soil quality 
regulation, soil 
retention and 
Food 
production

D
atabase I

Fram
pton, G

. K
. (2002). "Long-term

 im
pacts of an organophosphate-based regim

e of pesticides on field and 
field-edge C

ollem
bola com

m
unities." Pest M

anagem
ent Science 58(10): 991-1001.

3 to 10 years
U

K
C

onventional, 
Integrated

Production &
 

B
iodiveristy 

conservation
Included

Soil invertebrats
C

ereal and 
grassland

R
egulating

Soil quality 
regulation

D
atabase I

Fram
pton, G

. K
. (1997). "The potential of C

ollem
bola as indicators of pesticide usage: Evidence and m

ethods 
from

 the U
K

 arable ecosystem
." Pedobiologia 41(1-3): 179-184.

3 to 10 years
U

K
C

onventional, 
Integrated

B
iodiveristy 

C
onservation

N
ot included

A
rthrophods

G
rassland, 

cropland and 
cereal

R
egulating

Soil quality 
regulation

D
atabase I

Fram
pton, G

. K
., C

ilgi, T. &
 W

ratten, S. D
. (1994). "The M

A
FF 'SC

A
R

A
B

' project: long-term
 consequences 

for farm
land arthropods of pesticide use in the U

K
."  Integrated control in cereals, Le R

heu (France), 30 N
ov - 

2 D
ec 1992, B

ulletin O
LIB

 SR
O

P. 17(4): 2
U

nknow
n

U
K

C
onventional, 

Integrated
B

iodiveristy 
C

onservation
N

ot included
A

rthrophods

G
rassland, 

cropland and 
cereal

R
egulating

Soil quality 
regulation

D
atabase I

Frieben, B
. (2005). Potential of w

eeds attractive to beneficial insects in organic fields - their consideration in 
research program

s. B
onn, International Society of O

rganic A
gricultural R

esearch (ISO
FA

R
): 456-459.

U
nknow

n
G

erm
any

O
rganic, 

conventional
B

iodiveristy 
C

onservation
Included

Plant
C

ereal and 
cropland

R
egulating

B
iological 

control and 
Pollination

D
atabase I

Frydrych, J., B
artak, M

., Losak, M
., C

agas, B
., R

otrekl, J. &
 K

olarik, P. (2009). "A
rthropod biodiversity in a 

landscape w
ith grass and legum

inous vegetation cover." "A
lternative functions of grassland. Proceedings of 

the 15th European G
rassland Federatio

U
nknow

n
C

zech
O

rganic, 
conventional

Production &
 

B
iodiveristy 

conservation
N

ot included
A

rthrophods
C

ropland and 
grassland

R
egulating

Soil quality 
regulation

D
atabase I

Fuller, R
. J., N

orton, L. R
., Feber, R

. E., Johnson, P. J., C
ham

berlain, D
. E., Joys, A

. C
., M

athew
s, F., Stuart, 

R
. C

., Tow
nsend, M

. C
., M

anley, W
. J., W

olfe, M
. S., M

acdonald, D
. W

. &
 Firbank, L. G

. (2005). "B
enefits of 

organic farm
ing to biodiversity v

U
nknow

n
U

K
O

rganic, 
conventional

B
iodiveristy 

C
onservation

N
ot included

plants, arthropods, 
invertebrats and 
birds

C
ereal

R
egulating

B
iological 

C
ontrol and 

Soil quality 
regulation

D
atabase I

G
abriel, D

., Sait, S. M
., H

odgson, J. A
., Schm

utz, U
., K

unin, W
. E. &

 B
enton, T. G

. (2010). "Scale m
atters: 

the im
pact of organic farm

ing on biodiversity at different spatial scales. ." Ecology Letters 13: 858-869.
U

nknow
n

U
K

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
Included

Plant and birds
C

ereal and 
grassland

R
egulating

Pollination and 
biological 
control 

D
atabase I

G
abriel, D

. &
 Tscharntke, T. (2007). "Insect pollinated plants benefit from

 organic farm
ing." A

griculture, 
Ecosystem

s &
 Environm

ent 118(1/4): 43-48.
U

nknow
n

G
erm

any
O

rganic, 
conventional

B
iodiveristy 

C
onservation

N
ot included

Plant
C

ereal
R

egulating

B
iological 

control and 
Pollination

D
atabase I

G
abriel, D

., R
oschew

itz, I., Tscharntke, T. &
 Thies, C

. (2006). "B
eta diversity at different spatial scales: plant 

com
m

unities in organic and conventional agriculture." Ecological A
pplications 16(5): 2011-2021.

U
nknow

n
G

erm
any

O
rganic, 

conventional
B

iodiveristy 
C

onservation
N

ot included
Plant

C
ereal

R
egulating

B
iological 

control and 
Pollination

D
atabase I

G
allo, J. &

 Pekar, S. (1999). "W
inter w

heat pests and their natural enem
ies under organic farm

ing system
 in 

Slovakia: Effect of ploughing and previous crop." A
nzeiger Fur Schadlingskunde-Journal of Pest Science 

72(2): 31-36.
1 to 3 years

Slovakia
O

rganic
B

iodiveristy 
C

onservation
N

ot included
Pest

C
ereal

R
egulating

B
iological 

C
ontrol

D
atabase I

G
allo, J. &

 Pekar, S. (2001). "Effect of ploughing and previous crop on w
inter w

heat pests and their natural 
enem

ies under integrated farm
ing system

 in Slovakia." A
nzeiger fur Schadlingskunde 74(3): 60-65.

U
nknow

n
Slovakia

Integrated

Production &
 

B
iodiveristy 

conservation
Included

Pest
C

ereal
R

egulating
B

iological 
C

ontrol



D
atabase I

G
arbutt, R

. A
. &

 Sparks, T. H
. (2002). "C

hanges in the botanical diversity of a species rich ancient hedgerow
 

betw
een tw

o surveys (1971-1998)." B
iological C

onservation 106(2): 273-278.
U

nknow
n

U
K

C
onventional

B
iodiveristy 

C
onservation

N
ot included

Plant
N

on-crop
R

egulating and 
cultural

B
iological 

control, 
Pollination and 
H

eritage, 
C

ultural, 
B

equest, 
Inspirational &

 
art

D
atabase I

G
ardiner, T. &

 H
ill, J. (2005). "A

 study of grasshopper populations in C
ountryside Stew

ardship Schem
e field 

m
argins in Essex." B

ritish Journal of Entom
ology and N

atural H
istory 18(2): 73-80.

1 to 3 years
U

K
A

ES
B

iodiveristy 
C

onservation
N

ot included
A

rthrophods
cereal

R
egulating

B
iological 

C
ontrol

D
atabase I

G
ibson, R

. H
., Pearce, S., M

orris, R
. J., Sym

ondson, W
. O

. C
. &

 M
em

m
ott, J. (2007). "Plant diversity and 

land use under organic and conventional agriculture: a w
hole-farm

 approach." Journal of A
pplied Ecology 44: 

792-803.
U

nknow
n
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1 to 3 years
N

etherlands
O

rganic, 
conventional

Production &
 

B
iodiveristy 

conservation
Included

Earthw
orm

s
C

ropland and 
grassland

R
egulating and 

Provisioning

Soil quality 
regulation and 
food production

D
atabase II

C
rittenden, S. J., Poot, N

., H
einen, M

., van B
alen, D

. J. M
., &

 Pullem
an, M

. M
. (2015). Soil physical quality 

in contrasting tillage system
s in organic and conventional farm

ing. Soil &
 Tillage Research, 154, 136–144. 

R
etrieved from

 http://10.0.3.248/j.still.2015.06.018
1 to 3 years

N
etherlands

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
N

ot included
soil quality and 
production

C
ropland

R
egulating and 

Provisioning

Soil quality 
regulation and 
food production

D
atabase II

D
edeurw

aerdere, T., Polard, A
., &

 M
elindi-G

hidi, P. (2015). A
nalysis: The role of netw

ork bridging 
organisations in com

pensation paym
ents for agri-environm

ental services under the EU
 C

om
m

on A
gricultural 

Policy. Ecological Econom
ics, 119, 24–38. R

etrieved from
 http://10.0.3.248/j.ecolecon.2015.07.025

3 to 10 years
B

elgium
C

onventional, 
A

ES
B

iodiveristy 
C

onservation
N

ot included
N

O
C

ereal and 
grassland

N
O

N
O

D
atabase II

D
iekötter, T., W

am
ser, S., D

örner, T., W
olters, V., &

 B
irkhofer, K

. (2016). O
rganic farm

ing affects the 
potential of a granivorous carabid beetle to control arable w

eeds at local and landscape scales. Agricultural &
 

Forest Entom
ology, 18(2), 167-173. doi:10.1111/afe.12150

less than 1 year
G

erm
any

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
Included

A
rthrophods

C
ropland

R
egulating

B
iological 

control

D
atabase II

D
oltra, J., &

 O
lesen, J. E. (2013). The role of catch crops in the ecological intensification of spring cereals in 

organic farm
ing under N

ordic clim
ate. European Journal of Agronom

y, 44, 98–108. R
etrieved from

 
http://10.0.3.248/j.eja.2012.03.006

M
ore than 10 

years
D

enm
ark

O
rganic

Production &
 

B
iodiveristy 

conservation
Included

Production

G
rassland, 

cropland and 
cereal

Provisioning
Food 
production

D
atabase II

D
öring, T. F., A

nnicchiarico, P., C
larke, S., H

aigh, Z., Jones, H
. E., Pearce, H

., …
 W

olfe, M
. S. (2015). 

C
om

parative analysis of perform
ance and stability am

ong com
posite cross populations, variety m

ixtures and 
pure lines of w

inter w
heat in organic and conventional cropping system

s. Field C
rops Research, 183, 

235–245. https://doi.org/10.1016/j.fcr.2015.08.009
1 to 3 years

U
K

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
Included

Production
C

ereal
Provisioning

Food 
production

D
atabase II

Elts, J., &
 Lõhm

us, A
. (2012). W

hat do w
e lack in agri-environm

ent schem
es? The case of farm

land birds in 
Estonia. Agriculture, Ecosystem

s and Environm
ent, 156, 89–93. https://doi.org/10.1016/j.agee.2012.04.023

3 to 10 years
Estonia

O
rganic, 

conventional, 
A

ES
B

iodiveristy 
C

onservation
N

ot included
B

irds
C

ereal and 
grassland

C
ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

Eyre, M
. D

., Luff, M
. L., &

 Leifert, C
. (2013). C

rop, field boundary, productivity and disturbance influences 
on ground beetles (C

oleoptera, C
arabidae) in the agroecosystem

. Agriculture, Ecosystem
s and Environm

ent, 
165, 60–67. https://doi.org/10.1016/j.agee.2012.12.009

3 to 10 years
U

K
O

rganic, 
conventional

Production &
 

B
iodiveristy 

conservation
Included

A
rthrophods

G
rassland, 

cropland and 
cereal

R
egulating

B
iological 

control



D
atabase II

Fan, F., H
enriksen, C

. B
., &

 Porter, J. (2016). Valuation of ecosystem
 services in organic cereal crop 

production system
s w

ith different m
anagem

ent practices in relation to organic m
atter input. Ecosystem

 
Services, 22(A

pril), 117–127. https://doi.org/10.1016/j.ecoser.2016.10.007
M

ore than 10 
years

D
enm

ark
O

rganic

Production &
 

B
iodiveristy 

conservation
Included

Ecosystem
 services

C
ereal

R
egulating and 

Provisioning

B
iological 

control, w
ater 

regulation, 
C

lim
ate 

regulation, soil 
quality 
regulation and 
food production

D
atabase II

Firbank, L. G
., Elliott, J., D

rake, B
., C

ao, Y., &
 G

ooday, R
. (2013). Evidence of sustainable intensification 

am
ong B

ritish farm
s. Agriculture, Ecosystem

s and Environm
ent, 173, 58–65. 

https://doi.org/10.1016/j.agee.2013.04.010
3 to 10 years

U
K

O
rganic, A

ES

Production &
 

B
iodiveristy 

conservation
Included

Ecosystem
 services

G
rassland, 

cropland and 
cereal

R
egulating and 

Provisioning

B
iological 

control, C
lim

ate 
regulation, air 
quality 
regulation, 
w

ater 
purification and 
food production

D
atabase II

Fischer, C
., &

 W
agner, C

. (2016). C
an agri-environm

ental schem
es enhance non-target species? Effects of 

sow
n w

ildflow
er fields on the com

m
on ham

ster (C
ricetus cricetus) at local and landscape scales. Biological 

C
onservation, 194, 168–175. https://doi.org/10.1016/j.biocon.2015.12.021

less than 1 year
G

erm
any

A
ES

B
iodiveristy 

C
onservation

Included
M

am
m

als

G
rassland, 

cropland and 
cereal

R
egulating and 

cultural

B
iological 

control and 
heritage, 
cultural, 
bequest, 
inspiration &

 
art

D
atabase II

Fischer, C
., Thies, C

., &
 Tscharntke, T. (2011). M

ixed effects of landscape com
plexity and farm

ing practice 
on w

eed seed rem
oval. Perspectives in Plant Ecology, Evolution and System

atics, 13(4), 297–303. 
https://doi.org/10.1016/j.ppees.2011.08.001

less than 1 year
G

erm
any

O
rganic, 

conventional
B

iodiveristy 
C

onservation
N

ot included
predators

C
ereal and 

grassland
R

egulating
B

iological 
C

ontrol

D
atabase II

G
arnier, J., A

nglade, J., B
enoit, M

., B
illen, G

., Puech, T., R
am

arson, A
., …

 Tallec, G
. (2016). R

econnecting 
crop and cattle farm

ing to reduce nitrogen losses to river w
ater of an intensive agricultural catchm

ent (Seine 
basin, France): Past, present and future. Environm

ental Science and Policy, 63, 76–90. 
https://doi.org/10.1016/j.envsci.2016.04.019

M
ore than 10 

years
France

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
N

ot included
Soil quality

G
rassland, 

cropland and 
cereal

R
egulating

Soil quality 
regulation

D
atabase II

G
iuliano, S., Ryan, M

. R
., V

éricel, G
., R

am
etti, G

., Perdrieux, F., Justes, E., &
 A

lletto, L. (2016). Low
-input 

cropping system
s to reduce input dependency and environm

ental im
pacts in m

aize production: A
 m

ulti-criteria 
assessm

ent. European Journal of Agronom
y, 76, 160–175. https://doi.org/10.1016/j.eja.2015.12.016

1 to 3 years
France

C
onventional, 

Integrated

Production &
 

B
iodiveristy 

conservation
N

ot included
Soil quality, plant 
and production

C
ropland

R
egulating and 

Provisioning

B
iological 

control, Soil 
quality 
R

egulation and 
food production

D
atabase II

G
łąb, T., Pużyńska, K

., Pużyński, S., Palm
ow

ska, J., &
 K

ow
alik, K

. (2016). Effect of organic farm
ing on a 

Stagnic Luvisol soil physical quality. G
eoderm

a, 282, 16–25. https://doi.org/10.1016/j.geoderm
a.2016.07.008

3 to 10 years
Poland

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
N

ot included
soil quality and 
production

C
ropland

R
egulating

Soil quality 
regulation

D
atabase II

G
rass, I., A

lbrecht, J., Jauker, F., D
iekötter, T., W

arzecha, D
., W

olters, V., &
 Farw

ig, N
. (2016). M

uch m
ore 

than bees-W
ildflow

er plantings support highly diverse flow
er-visitor com

m
unities from

 com
plex to 

structurally sim
ple agricultural landscapes. A

griculture, Ecosystem
s and Environm

ent, 225, 45–53. 
https://doi.org/10.1016/j.agee.2016.04.001

less than 1 year
G

erm
any

A
ES

Production &
 

B
iodiveristy 

conservation
Included

plant and 
pollinators

C
ereal and 

grassland
R

egulating and 
cultural

Pollination and 
H

eritage, 
C

ultural, 
B

equest, 
Inspirational&

 
art



D
atabase II

H
ardm

an, C
. J., N

orris, K
., N

evard, T. D
., H

ughes, B
., &

 Potts, S. G
. (2016). D

elivery of floral resources and 
pollination services on farm

land under three different w
ildlife-friendly schem

es. Agriculture, Ecosystem
s and 

Environm
ent, 220, 142–151. https://doi.org/10.1016/j.agee.2016.01.015

less than 1 year
U

K
O

rganic, A
ES

Production &
 

B
iodiveristy 

conservation
N

ot included
plant and 
pollinators

C
ereal and 

grassland
R

egulating and 
cultural

Pollination and 
H

eritage, 
C

ultural, 
B

equest, 
Inspirational&

 
art

D
atabase II

H
aw

es, C
., Squire, G

. R
., H

allett, P. D
., W

atson, C
. A

., &
 Young, M

. (2010). A
rable plant com

m
unities as 

indicators of farm
ing practice. Agriculture, Ecosystem

s and Environm
ent, 138(1–2), 17–26. 

https://doi.org/10.1016/j.agee.2010.03.010
3 to 10 years

U
K

O
rganic, 

conventional, 
Integrated 

Production &
 

B
iodiveristy 

conservation
N

ot included
plant

C
ereal and 

grassland
R

egulating
B

iological 
control

D
atabase II

H
erzon, I., &

 M
ikk, M

. (2007). Farm
ers’ perceptions of biodiversity and their w

illingness to enhance it 
through agri-environm

ent schem
es: A

 com
parative study from

 Estonia and Finland. Journal for N
ature 

C
onservation, 15(1), 10–25. https://doi.org/10.1016/j.jnc.2006.08.001

less than 1 year
Estonia and 
Finland

A
ES

B
iodiveristy 

C
onservation

N
ot included

N
O

C
ereal and 

grassland
N

O
N

O

D
atabase II

H
iron, M

., B
erg, Å

., Eggers, S., Josefsson, J., &
 Pärt, T. (2013). B

ird diversity relates to agri-environm
ent 

schem
es at local and landscape level in intensive farm

land. Agriculture, Ecosystem
s &

 Environm
ent, 176, 

9–16. https://doi.org/http://dx.doi.org/10.1016/j.agee.2013.05.013
less than 1 year

Sw
eden

O
rganic, A

ES
B

iodiveristy 
C

onservation
N

ot included
B

irds
C

ereal and 
grassland

C
ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

H
olland, J. M

., Sm
ith, B

. M
., Storkey, J., Lutm

an, P. J. W
., &

 A
ebischer, N

. J. (2015). M
anaging habitats on 

English farm
land for insect pollinator conservation. Biological C

onservation, 182, 215–222. 
https://doi.org/10.1016/j.biocon.2014.12.009

1 to 3 years
U

K
O

rganic, A
ES

B
iodiveristy 

C
onservation

N
ot included

Pollinators
C

ereal and 
grassland

R
egulating

Pollination

D
atabase II

H
olland, J. M

., Storkey, J., Lutm
an, P. J. W

., B
irkett, T. C

., Sim
per, J., &

 A
ebischer, N

. J. (2014). U
tilisation of 

agri-environm
ent schem

e habitats to enhance invertebrate ecosystem
 service providers. Agriculture, 

Ecosystem
s and Environm

ent, 183, 103–109. https://doi.org/10.1016/j.agee.2013.10.025
1 to 3 years

U
K

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
Included

Invertebrats
C

ereal and 
grassland

R
egulating

B
iological 

control

D
atabase II

H
orrocks, C

. A
., H

eal, K
. V., H

arvie, B
., Tallow

in, J. B
., C

ardenas, L. M
., &

 D
ungait, J. A

. J. (2016). C
an 

species-rich grasslands be established on form
er intensively m

anaged arable soils? Agriculture, Ecosystem
s 

and Environm
ent, 217, 59–67. https://doi.org/10.1016/j.agee.2015.10.015

3 to 10 years
U

K
A

ES

Production &
 

B
iodiveristy 

conservation
N

ot included
Soil quality and 
plant

G
rassland

R
egulating and 

cultural

Soil quality 
regulation and 
H

erritage, 
C

ultural, 
bequest, 
inspiration &

 
art

D
atabase II

Irm
inger Street, T., Prentice, H

. C
., H

all, K
., Sm

ith, H
. G

., &
 O

lsson, O
. (2015). R

em
oval of w

oody 
vegetation from

 uncultivated field m
argins is insufficient to prom

ote non-w
oody vascular plant diversity. 

Agriculture, Ecosystem
s And Environm

ent, 2011-10. doi:10.1016/j.agee.2014.11.020
less than 1 year

Sw
eden

A
ES

B
iodiveristy 

C
onservation

N
ot included

Plant
C

ropland and 
grassland

C
ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

Johansson, S., B
elfrage, K

., &
 O

lsson, M
. (2013). Im

pact on food productivity by fossil fuel independence – 
A

 case study of a Sw
edish sm

all-scale integrated organic farm
. Acta Agriculturae Scandinavica, Section B - 

Soil &
 Plant Science, 63(2), 123–135. https://doi.org/10.1080/09064710.2012.733020

U
nknow

n
Sw

eden
O

rganic

Production &
 

B
iodiveristy 

conservation
Included

Production

G
rassland, 

cropland and 
cereal

Provisioning
Food 
production

D
atabase II

Jonason, D
., A

ndersson, G
. K

. S., Ö
ckinger, E., Sm

ith, H
. G

., &
 B

engtsson, J. (2012). Field scale organic 
farm

ing does not counteract landscape effects on butterfly trait com
position. Agriculture, Ecosystem

s and 
Environm

ent, 158, 66–71. https://doi.org/10.1016/j.agee.2012.05.026
less than 1 year

Sw
eden

O
rganic, 

conventional
B

iodiveristy 
C

onservation
N

ot included
A

rthrophods
C

ereal
R

egulating
B

iological 
control

D
atabase II

K
laus, V. H

., K
leinebecker, T., Prati, D

., G
ossner, M

. M
., A

lt, F., B
och, S., …

 H
ölzel, N

. (2013). D
oes organic 

grassland farm
ing benefit plant and arthropod diversity at the expense of yield and soil fertility? Agriculture, 

Ecosystem
s and Environm

ent, 177, 1–9. https://doi.org/10.1016/j.agee.2013.05.019
M

ore than 10 
years

G
erm

any
O

rganic, 
conventional

Production &
 

B
iodiveristy 

conservation
N

ot included

Soil quality, 
production and 
arthropods

grassland
R

egulating

B
iological 

C
ontrol and 

Soil quality 
regulation



D
atabase II

K
nudsen, M

. T., H
erm

ansen, J. E., C
ederberg, C

., H
erzog, F., Vale, J., Jeanneret, P., …

 D
ennis, P. (2017). 

C
haracterization factors from

 direct m
easures of plant species in European farm

land to estim
ate land use 

im
pacts on biodiversity in Life C

ycle A
ssessm

ent C
haracterization. Science of the Total Environm

ent, 
580(D

ecem
ber 2016), 358–366. https://doi.org/10.1016/j.scitotenv.2016.11.172

U
nknow

n

A
ustria, 

G
erm

any, 
France, 
H

ungary, 
Sw

itzerland and 
U

K
O

rganic, 
conventional

B
iodiveristy 

C
onservation

N
ot included

Plant
C

ropland and 
grassland

C
ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

K
orpela, E. L., H

yvönen, T., Lindgren, S., &
 K

uussaari, M
. (2013). C

an pollination services, species diversity 
and conservation be sim

ultaneously prom
oted by sow

n w
ildflow

er strips on farm
land? Agriculture, 

Ecosystem
s and Environm

ent, 179, 18–24. https://doi.org/10.1016/j.agee.2013.07.001
3 to 10 years

Finland
A

ES

Production &
 

B
iodiveristy 

conservation
N

ot included
Pollinators

C
ropland and 

grassland
R

egulating
Pollination

D
atabase II

K
ovács-H

ostyánszki, A
., &

 B
áldi, A

. (2012). Set-aside fields in agri-environm
ent schem

es can replace the 
m

arket-driven abolishm
ent of fallow

s. Biological C
onservation, 152, 196–203. 

https://doi.org/10.1016/j.biocon.2012.03.039
1 to 3 years

H
ungary

A
ES

B
iodiveristy 

C
onservation

N
ot included

B
irds and Plant

C
ropland and 

grassland
C

ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

K
uiper, M

., O
ttens, H

., R
uijven, J., K

oks, B
., Snoo, G

., &
 B

erendse, F. (2015). Effects of breeding habitat and 
field m

argins on the reproductive perform
ance of Skylarks ( A

lauda arvensis) on intensive farm
land. Journal 

of O
rnithology, 156(3), 557–568. R

etrieved from
 http://10.0.3.239/s10336-015-1159-8

3 to 10 years
N

etherlands
A

ES
B

iodiveristy 
C

onservation
N

ot included
B

irds
C

ropland and 
grassland

C
ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

Lees, K
. J., M

cK
enzie, A

. J., N
ew

ell Price, J. P., C
ritchley, C

. N
., R

hym
er, C

. M
., C

ham
bers, B

. J., &
 

W
hittingham

, M
. J. (2016). The effects of soil com

paction m
itigation on below

-ground fauna: H
ow

 
earthw

orm
s respond to m

echanical loosening and pow
er harrow

 cultivation. Agriculture, Ecosystem
s and 

Environm
ent, 232, 273–282. https://doi.org/10.1016/j.agee.2016.07.026

1 to 3 years
U

K
O

rganic

Production &
 

B
iodiveristy 

conservation
Included

Earthw
orm

s
C

ereal
R

egulating and 
Provisioning

Soil quality 
regulation, 
W

ater 
regulation, and 
food production

D
atabase II

Loucougaray, G
., D

obrem
ez, L., G

os, P., Pauthenet, Y., N
ettier, B

., &
 Lavorel, S. (2015). A

ssessing the Effects 
of G

rassland M
anagem

ent on Forage Production and Environm
ental Q

uality to Identify Paths to Ecological 
Intensification in M

ountain G
rasslands. Environm

ental M
anagem

ent, 56(5), 1039–1052. 
https://doi.org/10.1007/s00267-015-0550-9

1 to 3 years
France

A
ES

Production &
 

B
iodiveristy 

conservation
Included

Plant
G

rassland
Provisioning

Food 
production

D
atabase II

Lüscher, G
., Jeanneret, P., Schneider, M

. K
., Turnbull, L. A

., A
rndorfer, M

., B
alázs, K

., …
 H

erzog, F. (2014). 
R

esponses of plants, earthw
orm

s, spiders and bees to geographic location, agricultural m
anagem

ent and 
surrounding landscape in European arable fields. Agriculture, Ecosystem

s and Environm
ent, 186, 124–134. 

https://doi.org/10.1016/j.agee.2014.01.020
less than 1 year

G
erm

any, 
H

ungary, 
A

ustria, France
O

rganic, 
conventional

Production &
 

B
iodiveristy 

conservation
N

ot included

Plant, earthw
orm

s, 
arthropods and 
pollinators

C
ropland and 

grassland
R

egulating

Soil quality 
regulation, 
w

ater 
regulation, 
biological 
control and 
Pollination

D
atabase II

Lüscher, G
., Schneider, M

. K
., Turnbull, L. A

., A
rndorfer, M

., B
ailey, D

., H
erzog, F., …

 Jeanneret, P. (2014). 
A

ppropriate m
etrics to inform

 farm
ers about species diversity. Environm

ental Science and Policy, 41, 52–62. 
https://doi.org/10.1016/j.envsci.2014.04.012

less than 1 year
Sw

itzerland
O

rganic, 
conventional

B
iodiveristy 

C
onservation

Included

Plant, soil 
invertebratsand 
above ground 
invertebrats

G
rassland

R
egulating

Soil quality 
regulation, 
w

ater 
regulation, 
biological 
control and 
Pollination

D
atabase II

M
anoharan, L., R

osenstock, N
. P., W

illiam
s, A

., &
 H

edlund, K
. (2017). A

gricultural m
anagem

ent practices 
influence A

M
F diversity and com

m
unity com

position w
ith cascading effects on plant productivity. Applied 

Soil Ecology, 115, 53–59. https://doi.org/http://dx.doi.org/10.1016/j.apsoil.2017.03.012
1 to 3 years

Sw
eden

O
rganic, 

conventional

Production &
 

B
iodiveristy 

conservation
Included

Soil quality

G
rassland, 

cropland and 
cereal

R
egulating

Soil quality 
regulation



D
atabase II

M
arja, R

., H
erzon, I., V

iik, E., Elts, J., M
änd, M

., Tscharntke, T., &
 B

atáry, P. (2014). Environm
entally 

friendly m
anagem

ent as an interm
ediate strategy betw

een organic and conventional agriculture to support 
biodiversity, 178 O

P-, 146. https://doi.org/10.1016/j.biocon.2014.08.005
1 to 3 years

Estonia

O
rganic, 

conventional, 
A

ES
B

iodiveristy 
C

onservation
N

ot included
Plant, birds and 
pollinators

C
ropland and 

grassland
R

egulating and 
cultural

Pollination and 
H

eritage, 
C

ultural, 
B

equest, 
Inspirational&

 
art

D
atabase II

M
asilionyte, L., M

aiksteniene, S., K
riauciuniene, Z., Jablonskyte-R

asce, D
., Zou, L., &

 Sarauskis, E. (2017). 
Effect of cover crops in sm

othering w
eeds and volunteer plants in alternative farm

ing system
s. C

rop 
Protection, 91, 74–81. R

etrieved from
 http://10.0.3.248/j.cropro.2016.09.016

3 to 10 years
Lithuania

O
rganic

Production &
 

B
iodiveristy 

conservation
N

ot included
Plant

C
ropland and 

grassland
R

egulating and 
cultural

Soil quality 
regulation, 
B

iological 
control and 
herritage, 
cultural, 
bequest, 
inspiration &

 
art

D
atabase II

M
ayer, J., G

unst, L., M
äder, P., Sam

son, M
.-F., C

arcea, M
., N

arducci, V., …
 D

ubois, D
. (2015). “Productivity, 

quality and sustainability of w
inter w

heat under long-term
 conventional and organic m

anagem
ent in 

Sw
itzerland,” 65 O

P-I, 27. https://doi.org/10.1016/j.eja.2015.01.002
3 to 10 years

Sw
itzerland

O
rganic, 

conventional, 
Integrated 

Production &
 

B
iodiveristy 

conservation
N

ot included
Production

C
ropland and 

grassland
Provisioning

Food 
production

D
atabase II

M
ccarthy, B

., D
elaby, L., Pierce, K

. M
., M

ccarthy, J., Flem
ing, C

., B
rennan, A

., &
 H

oran, B
. (2016). The 

m
ulti-year cum

ulative effects of alternative stocking rate and grazing m
anagem

ent practices on pasture 
productivity and utilization efficiency, (2013), 3784–3797.

3 to 10 years
Ireland

Integrated

Production &
 

B
iodiveristy 

conservation
N

ot included
Plant

G
rassland

Provisioning
Food 
production

D
atabase II

M
cG

inlay, J., G
ow

ing, D
. J. ., &

 B
udds, J. (2017). The threat of abandonm

ent in socio-ecological landscapes: 
Farm

ers’ m
otivations and perspectives on high nature value grassland conservation. Environm

ental Science &
 

Policy, 69, 39–49. https://doi.org/10.1016/j.envsci.2016.12.007
1 to 3 years

U
K

A
ES

B
iodiveristy 

C
onservation

N
ot included

Plant
G

rassland and 
non-crop

C
ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

M
eichtry-Stier, K

. S., Jenny, M
., Zellw

eger-Fischer, J., &
 B

irrer, S. (2014). Im
pact of landscape im

provem
ent 

by agri-environm
ent schem

e options on densities of characteristic farm
land bird species and brow

n hare 
(Lepus europaeus). Agriculture, Ecosystem

s and Environm
ent, 189, 101–109. 

https://doi.org/10.1016/j.agee.2014.02.038
M

ore than 10 
years

Sw
itzerland

A
ES

B
iodiveristy 

C
onservation

N
ot included

B
irds and 

m
am

m
als

C
ropland and 

grassland
C

ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

M
eyer, S., U

nternährer, D
., A

rlettaz, R
., H

um
bert, J.-Y., &

 M
enz, M

. H
. M

. (2017). Prom
oting m

ore diverse 
com

m
unities of w

ild bees and hoverflies requires a landscape approach to m
anaging m

eadow
s. Agriculture, 

Ecosystem
s &

 Environm
ent, 239, 376–384. https://doi.org/10.1016/j.csl.2006.06.005

3 to 10 years
Sw

itzerland
A

ES

Production &
 

B
iodiveristy 

conservation
N

ot included
Pollinators

G
rassland

R
egulating

Pollination

D
atabase II

M
oos, J. H

., Schrader, S., Paulsen, H
. M

., &
 R

ahm
ann, G

. (2016). O
ccasional reduced tillage in organic 

farm
ing can prom

ote earthw
orm

 perform
ance and resource efficiency. Applied Soil Ecology, 103, 22–30. 

https://doi.org/10.1016/j.apsoil.2016.01.017
1 to 3 years

G
erm

any
O

rganic

Production &
 

B
iodiveristy 

conservation
Included

Earthw
orm

s
C

ropland and 
grassland

R
egulating and 

Provisioning

Soil quality 
regulation, 
W

ater 
regulation, and 
food production

D
atabase II

N
em

ecek, T., D
ubois, D

., H
uguenin-Elie, O

., &
 G

aillard, G
. (2011). Life cycle assessm

ent of Sw
iss farm

ing 
system

s: I. Integrated and organic farm
ing, 104(3 O

P-In A
gricultural System

s 2011 104(3):217-232), 217. 
https://doi.org/10.1016/j.agsy.2010.10.002

U
nknow

n
Sw

itzerland
O

rganic, 
Integrated

Production &
 

B
iodiveristy 

conservation
N

ot included
Production

C
ropland and 

grassland
R

egulating and 
Provisioning

C
lim

ate 
regulation and 
food production

D
atabase II

N
orris, S. L., B

lackshaw
, R

. P., D
unn, R

. M
., C

ritchley, N
. R

., Sm
ith, K

. E., W
illiam

s, J. R
., …

 M
urray, P. J. 

(2016). Im
proving above and below

-ground arthropod biodiversity in m
aize cultivation system

s. Applied Soil 
Ecology, 108, 25–46. https://doi.org/10.1016/j.apsoil.2016.07.015

1 to 3 years
U

K
C

onventional

Production &
 

B
iodiveristy 

conservation
Included

Plants and 
arthropods

C
ropland

R
egulating

B
iological 

control



D
atabase II

Ó
 hU

allacháin, D
., Finn, J. A

., K
eogh, B

., Fritch, R
., &

 Sheridan, H
. (2016). A

 com
parison of grassland 

vegetation from
 three agri-environm

ent conservation m
easures. Irish Journal of Agricultural and Food 

Research, 55(2), 176–192. https://doi.org/10.1515/ijafr-2016-0018
1 to 3 years

Ireland
A

ES
B

iodiveristy 
C

onservation
N

ot included
Plant

G
rassland

C
ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

O
dgaard, M

. V., M
oeslund, J. E., B

øcher, P. K
., D

algaard, T., &
 Svenning, J. C

. (2013). The relative 
im

portance of geophysical constraints, am
enity values, and farm

-related factors in the dynam
ics of grassland 

set-aside. Agriculture, Ecosystem
s and Environm

ent, 164, 286–291. 
https://doi.org/10.1016/j.agee.2012.09.009

1 to 3 years
D

enm
ark

O
rganic, A

ES
B

iodiveristy 
C

onservation
N

ot included
Plant

G
rassland and 

non-crop
C

ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

Perkins, A
. J., M

aggs, H
. E., W

ilson, J. D
., &

 W
atson, A

. (2013). D
elayed m

ow
ing increases corn bunting 

Em
beriza calandra nest success in an agri-environm

ent schem
e trial. Agriculture, Ecosystem

s and 
Environm

ent, 181, 80–89. https://doi.org/10.1016/j.agee.2013.09.010
3 to 10 years

U
K

C
onventional, 

A
ES

B
iodiveristy 

C
onservation

N
ot included

B
irds

C
ropland and 

grassland
C

ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

Petit, S., G
aba, S., G

rison, A
. L., M

eiss, H
., Sim

m
oneau, B

., M
unier-Jolain, N

., &
 B

retagnolle, V. (2016). 
Landscape scale m

anagem
ent affects w

eed richness but not w
eed abundance in w

inter w
heat fields. 

Agriculture, Ecosystem
s and Environm

ent, 223, 41–47. https://doi.org/10.1016/j.agee.2016.02.031
U

nknow
n

France

O
rganic, 

conventional, 
A

ES

Production &
 

B
iodiveristy 

conservation
Included

Plant
C

ropland
R

egulating
B

iological 
control

D
atabase II

Petit, S., M
unier-Jolain, N

., B
retagnolle, V., B

ockstaller, C
., G

aba, S., C
ordeau, S., …

 C
olbach, N

. (2015). 
Ecological Intensification Through Pesticide R

eduction: W
eed C

ontrol, W
eed B

iodiversity and Sustainability 
in A

rable Farm
ing. Environm

ental M
anagem

ent, 56(5), 1078–1090. https://doi.org/10.1007/s00267-015-0554-
5

1 to 3 years
France

O
rganic, 

conventional, 
Integrated 

Production &
 

B
iodiveristy 

conservation
Included

production
C

ropland
R

egulating and 
Provisioning

B
iological 

control and 
food production

D
atabase II

Pow
er,  E.  F.,  Jackson,  Z.,  &

  Stout,  J.  C
.  (2016).  O

rganic  farm
ing  and  landscape  factors  affect  

abundance  and  richness  of  hoverflies  (D
iptera,  Syrphidae)  in grasslands. Insect C

onservation &
 D

iversity, 
9(3), 244-253. doi:10.1111/icad.12163

less than 1 year
Ireland

O
rganic, 

conventional, 
A

ES

Production &
 

B
iodiveristy 

conservation
N

ot included
plant and 
pollinators

G
rassland

R
egulating and 

cultural

Pollination and 
H

eritage, 
C

ultural, 
B

equest, 
Inspirational&

 
art

D
atabase II

Pow
er, E. F., K

elly, D
. L., &

 Stout, J. C
. (2013). Im

pacts of organic and conventional dairy farm
er attitude, 

behaviour and know
ledge on farm

 biodiversity in Ireland, 21(5 O
P-In Journal for N

ature C
onservation 

O
ctober 2013 21(5):272-278), 272. https://doi.org/10.1016/j.jnc.2013.02.002

less than 1 year
Ireland

O
rganic, 

conventional, 
A

ES
B

iodiveristy 
C

onservation
N

ot included
Plant

C
ropland and 

grassland
C

ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

Princé, K
., &

 Jiguet, F. (2013). Ecological effectiveness of French grassland agri-environm
ent schem

es for 
farm

land bird com
m

unities. Journal of Environm
ental M

anagem
ent, 121, 110–116. 

https://doi.org/10.1016/j.jenvm
an.2013.02.039

3 to 10 years
France

A
ES

B
iodiveristy 

C
onservation

N
ot included

B
irds

G
rassland

C
ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

Princé, K
., M

oussus, J. P., &
 Jiguet, F. (2012). M

ixed effectiveness of French agri-environm
ent schem

es for 
nationw

ide farm
land bird conservation. Agriculture, Ecosystem

s and Environm
ent, 149, 74–79. 

https://doi.org/10.1016/j.agee.2011.11.021
M

ore than 10 
years

France
A

ES
B

iodiveristy 
C

onservation
N

ot included
B

irds
N

on-crop
C

ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art



D
atabase II

Puech, C
., B

audry, J., Joannon, A
., Poggi, S., &

 Aviron, S. (2014). O
rganic vs. conventional farm

ing 
dichotom

y: D
oes it m

ake sense for natural enem
ies? Agriculture, Ecosystem

s and Environm
ent, 194, 48–57. 

https://doi.org/10.1016/j.agee.2014.05.002
less than 1 year

France
O

rganic, 
conventional

Production &
 

B
iodiveristy 

conservation
Included

B
irds, arthropods 

and parasitoids
C

ropland
R

egulating and 
cultural

B
iological 

control and 
heritage, 
cultural, 
bequest, 
inspiration &

 
art

D
atabase II

Pyw
ell, R

. F., M
eek, W

. R
., Loxton, R

. G
., N

ow
akow

ski, M
., C

arvell, C
., &

 W
oodcock, B

. A
. (2011). 

Ecological restoration on farm
land can drive beneficial functional responses in plant and invertebrate 

com
m

unities. Agriculture, Ecosystem
s and Environm

ent, 140(1–2), 62–67. 
https://doi.org/10.1016/j.agee.2010.11.012

1 to 3 years
U

K
C

onventional, 
A

ES

Production &
 

B
iodiveristy 

conservation
Included

Plant and 
invertebrats

C
ropland and 

grassland
R

egulating and 
Provisioning

B
iological 

control and 
food production

D
atabase II

Q
uinio, M

., D
e W

aele, M
., D

essaint, F., B
iju-D

uval, L., B
uthiot, M

., C
adet, E., …

 C
ordeau, S. (2017). 

Separating the confounding effects of farm
ing practices on w

eeds and w
inter w

heat production using path 
m

odelling. European Journal of Agronom
y, 82(Part A

), 134–143. R
etrieved from

 
http://10.0.3.248/j.eja.2016.10.011

3 to 10 years
France

C
onventional

Production &
 

B
iodiveristy 

conservation
N

ot included
Production

C
ropland

R
egulating and 

Provisioning

B
iological 

control and 
food production

D
atabase II

R
annap, R

., K
aart, T., Pehlak, H

., K
ana, S., Soom

ets, E., &
 Lanno, K

. (2017). C
oastal m

eadow
 m

anagem
ent 

for threatened w
aders has a strong supporting im

pact on m
eadow

 plants and am
phibians. Journal For N

ature 
C

onservation, 3577-91. doi:10.1016/j.jnc.2016.12.004
1 to 3 years

Estonia
A

ES
B

iodiveristy 
C

onservation
N

ot included
Plant, birds and 
am

phibians
G

rassland
R

egulating and 
cultural

B
iological 

control and 
heritage, 
cultural, 
bequest, 
inspiration &

 
art

D
atabase II

Sechi, V., G
oede, R

. G
. M

. D
e, R

utgers, M
., B

russaard, L., &
 M

ulder, C
. (2017). A

 com
m

unity trait-based 
approach to ecosystem

 functioning in soil. Agriculture, Ecosystem
 and Environm

ent, 239, 265–273. 
https://doi.org/10.1016/j.agee.2017.01.036

less than 1 year
N

etherlands
C

onventional, 
A

ES

Production &
 

B
iodiveristy 

conservation
N

ot included
Soil quality

C
ropland and 

grassland
R

egulating
Soil quality 
regulation

D
atabase II

Sm
ith, J., Potts, S. G

., W
oodcock, B

. A
., &

 Eggleton, P. (2009). The im
pact of tw

o arable field m
argin 

m
anagem

ent schem
es on litter decom

position. Applied Soil Ecology, 41, 90–97. R
etrieved from

 
http://10.0.3.248/j.apsoil.2008.09.003

1 to 3 years
U

K
A

ES

Production &
 

B
iodiveristy 

conservation
N

ot included
Soil quality and 
invertebrats

C
ropland and 

grassland
R

egulating
Soil quality 
regulation

D
atabase II

Staley, J. T., B
otham

, M
. S., C

hapm
an, R

. E., A
m

y, S. R
., H

eard, M
. S., H

ulm
es, L., …

 Pyw
ell, R

. F. (2016). 
Little and late: H

ow
 reduced hedgerow

 cutting can benefit Lepidoptera. Agriculture, Ecosystem
s and 

Environm
ent, 224, 22–28. https://doi.org/10.1016/j.agee.2016.03.018

1 to 3 years
U

K
A

ES

Production &
 

B
iodiveristy 

conservation
N

ot included
A

rthrophods
N

on-crop
R

egulating and 
cultural

B
iological 

control and 
heritage, 
cultural, 
bequest, 
inspiration &

 
art

D
atabase II

Stoeckli, S., B
irrer, S., Zellw

eger-Fischer, J., B
alm

er, O
., Jenny, M

., &
 Pfiffner, L. (2017). Q

uantifying the 
extent to w

hich farm
ers can influence biodiversity on their farm

s. Agriculture, Ecosystem
s &

 Environm
ent, 

237, 224–233. https://doi.org/10.1016/j.agee.2016.12.029
1 to 3 years

Sw
itzerland

O
rganic, 

C
onventional, 

Integrated, A
ES

B
iodiveristy 

C
onservation

N
ot included

Plant, birds and 
arthropods

C
ropland and 

grassland
R

egulating and 
cultural

B
iological 

control and 
heritage, 
cultural, 
bequest, 
inspiration &

 
art

D
atabase II

Sun, H
., K

oal, P., Liu, D
., G

erl, G
., Schroll, R

., G
attinger, A

., …
 M

unch, J. C
. (2016). Soil m

icrobial 
com

m
unity and m

icrobial residues respond positively to m
inim

um
 tillage under organic farm

ing in Southern 
G

erm
any. Applied Soil Ecology, 108, 16–24. R

etrieved from
 http://10.0.3.248/j.apsoil.2016.07.014

M
ore than 10 

years
G

erm
any

O
rganic, 

Integrated

Production &
 

B
iodiveristy 

conservation
Included

Soil quality
C

ropland and 
grassland

R
egulating

Soil quality 
regulation

D
atabase II

Säle, V., A
guilera, P., Laczko, E., M

äder, P., B
erner, A

., Zihlm
ann, U

., …
 O

ehl, F. (2015). Im
pact of 

conservation tillage and organic farm
ing on the diversity of arbuscular m

ycorrhizal fungi. Soil Biology and 
Biochem

istry, 84(February), 38–52. https://doi.org/10.1016/j.soilbio.2015.02.005
1 to 3 years

Sw
itzerland

O
rganic, 

Integrated

Production &
 

B
iodiveristy 

conservation
N

ot included
Fungi

C
ropland

R
egulating

B
iological 

control



D
atabase II

Thorup-K
ristensen, K

., D
resbøll, D

. B
., &

 K
ristensen, H

. L. (2012). C
rop yield, root grow

th, and nutrient 
dynam

ics in a conventional and three organic cropping system
s w

ith different levels of external inputs and N
 

re-cycling through fertility building crops, 37(1 O
P-In European Journal of A

gronom
y 2012 37(1):66-82), 66. 

https://doi.org/10.1016/j.eja.2011.11.004
1 to 3 years

D
enm

ark
O

rganic, 
conventional

Production &
 

B
iodiveristy 

conservation
Included

Soil quality, plant 
and production

C
ropland

R
egulating and 

Provisioning

Soil quality 
regulation, soil 
retention and 
Food 
production

D
atabase II

Toivonen, M
., H

erzon, I., &
 H

elenius, J. (2013). Environm
ental fallow

s as a new
 policy tool to safeguard 

farm
land biodiversity in Finland. Biological C

onservation, 159, 355–366. 
https://doi.org/10.1016/j.biocon.2012.11.016

1 to 3 years
Finland

C
onventional, 

A
ES

B
iodiveristy 

C
onservation

N
ot included

Plant
C

ropland and 
grassland

C
ultural

H
eritage, 

C
ultural, 

B
equest, 

Inspirationa l&
 

art

D
atabase II

Tóth, Z., H
ornung, E., B

áldi, A
., &

 K
ovács-H

ostyánszki, A
. (2016). Effects of set-aside m

anagem
ent on soil 

m
acrodecom

posers in H
ungary. A

pplied Soil Ecology, 99, 89–97. R
etrieved from

 
http://10.0.3.248/j.apsoil.2015.11.003

1 to 3 years
H

ungary
A

ES

Production &
 

B
iodiveristy 

conservation
Included

Soil quality

G
rassland, 

cropland and 
cereal

R
egulating

Soil quality 
regulation

D
atabase II

Tschum
i, M

., A
lbrecht, M

., B
ärtschi, C

., C
ollatz, J., Entling, M

. H
., &

 Jacot, K
. (2016). Perennial, species-rich 

w
ildflow

er strips enhance pest control and crop yield. Agriculture, Ecosystem
s and Environm

ent, 220, 
97–103. https://doi.org/10.1016/j.agee.2016.01.001

1 to 3 years
Sw

itzerland
A

ES

Production &
 

B
iodiveristy 

conservation
Included

Production
C

ropland and 
grassland

Provisioning
Food 
production

D
atabase II

V
rignon-B

renas, S., C
elette, F., A

m
ossé, C

., &
 D

avid, C
. (2016). Effect of spring fertilization on ecosystem

 
services of organic w

heat and clover relay intercrops, 73 O
P-I, 73. https://doi.org/10.1016/j.eja.2015.10.011

1 to 3 years
France

O
rganic

Production &
 

B
iodiveristy 

conservation
N

ot included
Production

C
ropland and 

grassland
R

egulating and 
Provisioning

B
iological 

control and 
food production

D
atabase II

W
agner, M

., B
ullock, J. M

., H
ulm

es, L., H
ulm

es, S., &
 Pyw

ell, R
. F. (2016). C

ereal density and N
-fertiliser 

effects on the flora and biodiversity value of arable headlands. Biodiversity and C
onservation, 26(1), 1–18. 

https://doi.org/10.1007/s10531-016-1225-4
1 to 3 years

U
K

C
onventional

Production &
 

B
iodiveristy 

conservation
N

ot included
Production

C
ropland

Provisioning
Food 
production

D
atabase II

W
ilkinson, N

. I., W
ilson, J. D

., &
 A

nderson, G
. Q

. A
. (2012). A

gri-environm
ent m

anagem
ent for corncrake 

C
rex crex delivers higher species richness and abundance across other taxonom

ic groups. Agriculture, 
Ecosystem

s and Environm
ent, 155, 27–34. https://doi.org/10.1016/j.agee.2012.03.007

3 to 10 years
U

K
A

ES

Production &
 

B
iodiveristy 

conservation
N

ot included
plant, pollinators 
and arthropods

C
ropland and 
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