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Abstract 

 
Agroforestry farming incorporates trees and shrubs, which offers a wide range of benefits like soil 

regeneration, carbon capture, and prolonged yields. Current agricultural practices however prioritize 

monoculture for its efficiency and scale. This comes at an environmental cost, causing biodiversity 

loss, groundwater acidification, and soil exhaustion. Agroforestry adoption is low, and potential 

barriers are hindering the transition from monoculture to agroforestry. While monoculture is prevalent 

in the Netherlands, research on barriers to adopting agroforestry is lacking, and findings from other 

regions may not directly apply. This study addressed this gap by examining barriers perceived by 

Dutch farmers and potential solutions. Through 12 semi-structured interviews using qualitative 

methods, insights were collected from farmers practicing monoculture, transitioning, or engaged in 

agroforestry. Thematic analysis, as well as applying the Theory of Planned Behavior to social barriers, 

revealed insights that can guide Dutch farmers toward sustainable profitability and aid the government 

in developing strategic support for a transition to a sustainable food system. 
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Introduction 

Background of Research 

Monoculture, the cultivation of a single crop or breeding one livestock species, contrasts with 

agroforestry, which combines trees and shrubs with arable land or with livestock (Smith et al., 2012). 

The prevalence of monocropping stems from its scalability, simplified management, and harvest 

convenience, driven partly by global food system trends favoring fewer crop varieties (Wilson & 

Lovell, 2016). Despite providing most of our food calories, monoculture contributes to soil depletion, 

heightened disease and pest risks, and increased pesticide use (Balogh, 2021). This practice 

diminishes plant diversity, impacting animal biodiversity that naturally controls pests and weakens 

crop resilience to diseases (Newton, 2016). The impact of monoculture farming extends to climate 

change, raising concerns about land degradation and its consequences on nutrition security, quality of 

life, and climate resilience (Saqib et al., 2019). 

Agroforestry offers a solution by enhancing food system diversity, resilience, and ecological 

sustainability. Integrating trees into farming provides benefits like soil regeneration, prolonged yields, 

carbon capture, water retention, storm resilience, fire prevention, and increased biodiversity (Sollen-

Norrlin et al., 2020). Additionally, agroforestry has demonstrated social benefits, including poverty 

reduction (Do et al., 2020). While agroforestry holds immense promise in fostering sustainable food 

systems and fortifying remote populations against global warming impacts, monoculture dominates 

current farmland, and possible obstacles might impede the desired transition (Burgess et al., 2022). In 

the Netherlands, most farmers engage in monoculture farming, with some adopting agroforestry, 

while the reasons for the non-adoption by others remains unclear. 

Problem Statement and Research Objectives 

The literature explores barriers to transitioning from monoculture to agroforestry, covering 

economic, social, political, and technical challenges. Despite global, regional, country, and provincial 

studies on agroforestry adoption, none specifically address the barriers faced by Dutch farmers. 

Notably, a knowledge gap exists in the Netherlands, with no identified study exploring adoption 
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barriers. Results from studies covering a set of other European countries, such as Rois-D²az et al. 

(2018), and findings from country-specific studies like Tsonkova et al. (2018) and Sereke et al. (2016) 

are not directly applicable to the Dutch context. The reasons behind Dutch farmers' reluctance to 

adopt diverse agroforestry systems remain uncertain due to limited research in the Dutch agricultural 

context. This prompts the formulation of the following research objectives:  

1) Exploring the perceived barriers hindering Dutch farmersô transition from monoculture to 

agroforestry. 

2) Identifying solutions to these barriers as proposed by Dutch farmers. 

Significance of the Study 

This study supports SDG 2 (Zero Hunger), SDG 13 (Climate Action), and SDG 15 (Life on 

Land) by enhancing food security, reducing agricultural emissions, and promoting biodiversity. 

Addressing the need for change in the Dutch agricultural landscape, it aims to empower farmers to 

adopt agroforestry for long-term profitability and resilience. The findings can guide government 

strategies for sustainable food production and inform economic policies, including targeted subsidies 

for agroforestry farmers. 

Literature Review 

Transitions in Agriculture 

To address the needs of a growing population, extensive forested areas underwent global-

scale conversion to farmland. For heightened yields per hectare, intensive monoculture farming 

replaced traditional methods (Burgess et al., 2022), lowering production costs but leading to soil 

degradation and contamination from synthetic fertilizers and pesticides (Nguyen et al., 2021). In the 

latter half of the 20th century, European policy interventions drove the transition to industrial 

agriculture, prompting widespread large-scale monoculture farming that eliminated hedgerows and 

trees to clear the way for machinery (Sereke et al., 2016). Decades later, environmental impacts 

emerged, particularly in some European countries like the Netherlands. Despite possessing the EU's 
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most productive agricultural sector per unit of land, the Netherlands faces environmental challenges, 

featuring high ammonia emissions, nitrogen and phosphorus surpluses, and elevated pesticide use per 

hectare, as illustrated in Table 1 (Grinsven et al., 2019). 

Table 1 

Environmental pressure per hectare of agricultural land between 2010ï2015 (Grinsven et al., 2019) 

 

 

Agroforestry Farming 

Before the rise of intensive monocropping, natural farming techniques were used to ensure 

soil health. An important element of these farming methods includes the use of trees in agriculture, 

referred to as óagroforestryô. Agroforestry is an umbrella term that includes the use of woody, 

perennial species in combination with other crops or livestock. Examples of agroforestry are: 

intercropping, where an annual crop (e.g., maize) is alternated with a tree (e.g., hazelnut); 

silvopasture, where livestock is shaded by trees (e.g., sheep in an apple orchard); and food forestry, a 
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polyculture forest ecosystem of different layers (Burgess et al., 2022). The variations to introduce 

agroforestry in conventional farming are wide, as shown in Figure 1. 

Figure 1  

Variety of possibilities when introducing agroforestry (Burgess et al., 2022) 

 

Silvopastoral 

 

Agrosilvopastoral 

 

Agrisilvicultural 

 

Random planting 

 

Boundary planting 

 

Polyculture 

 

Riparian buffer 

 

Alley planting 

 

In addition to promoting sustainable food production, agroforestry offers vital environmental 

services in the face of climate change. Despite its numerous benefits, present farmland is 

predominantly monocultural. Hence, this literature review aims to explore barriers to transitioning 

from monoculture to agroforestry systems, aiming for sustainable food production. 

Agroforestry Adoption Barriers 

Agroforestry adoption barriers were extracted from ten journal articles and categorized into 

economic, governance, technical, social, and ecological challenges (see Figure 2).  
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Figure 2 

Adoption barriers in agroforestry transition found in ten journals 

 

 

 

 

 

 

  

 

 

 

Abbreviation Author Year Research Method Location 

Ab Abdul-Salam et al. 2022 quantitative model simulation Scotland, U.K. 

Al Albrecht & Wick 2021 mixed literature review, interviews, 

and site visits 

Worldwide 

B Burgess et al. 2022 qualitative literature review Worldwide 

D Do et al. 2020 mixed interviews, group discussions, 

model simulation 

Vietnam 

N Nguyen et al. 2021 qualitative surveys and interviews, theory 

of planned behavior 

Vietnam 

R Rois-D²az et al. 2018 mixed interviews, narrative thematic 

data analysis 

Europe 

Se Sereke et al.  2016 mixed interviews, theory of planned 

behavior 

Switzerland 

So Sollen-Norrlin et al. 2020 qualitative literature review Europe and beyond 

T Tsonkova et al.  2018 qualitative interviews Germany 

W Wilson & Lovell 2016 qualitative literature review Worldwide 

Note: Letters between brackets show the source, indicating whether the findings were individual or shared across literature.  

Economic 

A prevalent theme in literature revolves around economic barriers. Farmers typically favor 

short-term profits from annual crops, while agroforestry entails high initiation and maintenance costs 

(Sollen-Norrlin et al., 2020; Wilson & Lovell, 2016). Farmers anticipate that initiating agroforestry 

will be time-intensive (Rois-D²az et al., 2018). Do et al. (2020) conducted a decision analysis, 

quantifying the net present value (NPV) of long-term agroforestry projects (Figure 3). According to 
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the model, agroforestry requires at least 2-3 years to become profitable. However, the model's 

reliability depends on discount rates, yield, and prices, necessitating further investigation to reduce 

uncertainties regarding long-term profits. 

Figure 3 

Example of NPV analysis for maize-agroforestry. The histograms on the right show a higher NPV for 

the agroforestry option (Do et al., 2020) 

 

 

 

 

 

 

Governance 

Upfront financial incentives are crucial to motivate farmers for transitioning, yet they are 

currently absent (Abdul-Salam et al., 2022; Albrecht & Wick, 2021; Do et al., 2020; Sollen-Norrlin et 

al., 2020; Wilson & Lovell, 2016). While the EU has initiated policy instruments to promote 

agroforestry, they fall short in providing adequate financial incentives to compensate for ecosystem 

services, including ecosystem protection and carbon capture (Sollen-Norrlin et al., 2020). Abdul-

Salam et al. (2022) underscored the limitations of using carbon credits for additional agroforestry 

revenue, with insufficient policy mechanisms to incentivize carbon sequestration. Moreover, carbon 

credits from agroforestry are non-tradeable in the EU trading system (Sollen-Norrlin et al., 2020). 

Analyzing over 200 food forests globally, Albrecht and Wick (2021) identified a governance 

barrier linked to the absence of collective ownership models in food forestry. This absence hinders 

knowledge-sharing, obtaining start-up funds, and accessing larger land parcels. Tsonkova et al. (2018) 

found that in Germany, the current legal framework and bureaucracy impede agroforestry adoption. 
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Without a land use code for agroforestry, farmers must individually enroll each tree row for subsidies. 

Additionally, the common practice of leasing agricultural land requires approval from landowners for 

tree planting, making it challenging and time-consuming (Rois-D²az et al., 2018). 

Technical 

A common challenge identified across the ten journals is the skills and knowledge gap among 

farmers regarding agroforestry. Insufficient understanding includes lack of expertise on combining 

trees with existing crops, spatial arrangements, and the timing of harvesting (Burgess et al., 2022; 

Sollen-Norrlin et al., 2020). Farmers express the complexity of agroforestry management compared to 

monoculture farming, where machinery is more easily utilized (Rois-D²az et al., 2018). 

Nguyen et al. (2021) demonstrated that ethnicity plays a role in both the willingness and 

capacity to adopt agroforestry. Challenges were linked to a lack of agroforestry knowledge, 

insufficient land and labor capacity, financial constraints, and technical management expertise. 

Ecological 

Abdul-Salam et al. (2022) conducted a study introducing an options analysis to aid farmers in 

deciding whether to convert conventional agricultural land to agroforestry. The model assesses the 

(ir)reversibility of land-use change and its impact on uncertainty for farmers. Findings indicate that, 

particularly on hilly land, which has lower carbon capture potential, adoption is less likely. Figure 4 

illustrates that, at a carbon price of Ã138/tCO2, conventional agriculture returns must be below -

Ã300/ha for farmers to consider switching to agroforestry. The decision becomes suboptimal due to 

uncertainty and irreversibility, except with extremely low agricultural returns or very high carbon 

prices. Additional geographical factors, including soil type, climate, and the growth season, can 

further limit the transition (Burgess et al., 2022). 
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Figure 4 

Maintaining conventional agriculture vs. adopting agroforestry, when to make the transition based on 

agricultural returns and carbon prices (Abdul-Salam, 2022) 

 

Social 

Beyond the skills gap, literature consistently highlights a lack of awareness of benefits. As 

traditional agroforestry knowledge declined in 20th-century Europe, farmers lost crucial insights 

(Sollen-Norrlin et al., 2020; Nguyen et al., 2021). Currently, most farmers are unaware of potential 

benefits, such as increased and prolonged yield, improved soil health, and water retention, from 

incorporating trees into agriculture (Abdul-Salam et al., 2022). 

Sollen-Norrlin et al. (2020) identified insufficient product marketing and shortage of field 

demonstrations as obstacles to farmers' transition. Limited awareness among farmers and consumers 

about diverse food products results from inadequate marketing. Field demonstrations serve multiple 

purposes, providing real-world examples, training platforms, financial insights, and environmental 

impact illustrations. Presently, only a third of farmers seek agroforestry advice, and field 

demonstrations are scarce (Sollen-Norrlin et al., 2020). The absence of established demonstration 

plots, like those in Figure 5, hinders farmers from visualizing agroforestry systems (Wilson & Lovell, 

2016). 

Conducting a literature review, Burgess et al. (2022) identified how intercropping deployment 

can mitigate climate change. Despite numerous benefits, they recognized agronomic constraints, 
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including consumer preferences for annual crops over perennial produce. Family or regional 

traditions and the fear of reputational risk hinder European farmers from adopting agroforestry (Rois-

D²az et al., 2018; Sereke et al., 2016). 

Figure 5 

Field trials in Northwest Vietnam (Do et al., 2020) 

 

In summary, the literature review identified numerous adoption barriers, collected mainly 

through interviews or surveys involving farmers. The knowledge gap in the Netherlands will be 

studied using a conceptual framework described in the next section. 

Conceptual Framework 

A conceptual framework is used that examines the farmerôs perspective on agroforestry, 

followed by the barriers perceived by farmers, and ends with solutions that can empower farmers to 

adopt agroforestry (see Figure 6 in green).  The perceived barriers and solutions will be explored from 

different angles, including a comprehensive investigation of the social dimension. The aim of this 

focus is to capture the root cause why farmers resist transitioning, showcasing particular decision-

making and behavior. Therefore, social barriers and solutions will be assessed through the application 

of the Theory of Planned Behavior (Ajzen, n.d.; Renzi & Klobas, 2008). Frequently utilized in both 

qualitative and mixed methods research, this theory explores the social aspects of agroforestry 

a Coffee-based 

agroforestry system 
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annual crop intercrop) 

 

b Maize-based 

agroforestry system 

(Dimocarpus in maize 
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c Simple agroforestry 

system (Shan tea with 

forage grass)  

 




















































































