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This 2025 student report was prepared in to partially meet the graduation requirements for the 

Master’s in Environmental Management at the Nicholas School of the Environment at Duke 

University. The research, analysis, and recommendations contained in this report are the work of 

the student who authored the document and do not represent the official or unofficial views of 

the Nicholas School of the Environment or Duke University. For the project that this report 

summarizes, the author worked in affiliation with a team of Duke students and an external client. 

This report includes interpretations and recommendations that were developed solely by the 

author.   
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EXECUTIVE SUMMARY  

This Master’s Project centers around advancing sustainable agricultural practices by exploring 

regenerative agriculture (RA) in partnership with TechnoServe, a global NGO that is committed 

to economic empowerment and environmental stewardship. In response to the pressing 

challenges of climate change, resource degradation, and food insecurity that confront the 

agricultural sector, this project aims to deliver scalable, context-specific solutions that restore 

ecosystems and enhance resilience among smallholder farmers.  

At its core, the project set out to develop the Regenerative Agriculture Intervention Library—a 

comprehensive, actionable resource that will be integrated into TechnoServe’s “Regenerative 

Agriculture Playbook.” This library serves as a practical, evidence-based guide for field staff, 

helping the global adoption and implementation of RA practices among smallholder farmers. 

The approach bridges theory and practice by directly addressing financial risks, knowledge gaps, 

and socio-cultural barriers that often affect the transition toward regenerative methods.  

To do this, the project adopted a multidisciplinary method. An extensive literature review 

synthesized academic research, case reports, and internal TechnoServe documentation to identify 

best practices and extract important lessons learned. This was complemented by expert 

consultation, including interviews with TechnoServe staff and field professionals to capture 

qualitative insights into regional opportunities and challenges. The resulting intervention entries 

were then organized into standardized categories, which ensures usability and adaptability across 

varied ecological and economic environments.  

The completed Intervention Library will provide a curated collection of regenerative agriculture 

practices such as agroforestry, intercropping, and no-till farming. These interventions 

demonstrate wide-ranging benefits: environmentally, they improve soil health, foster biodiversity 
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restoration, and mitigate climate change through carbon sequestration; economically, they reduce 

input costs, enhance farm profitability, and open access to premium markets via ecosystem 

service payments; socially, they reinforce smallholder resilience, diversify incomes, and further 

the attainment of global sustainability goals such as the UN’s Sustainable Development Goals 

(SDGs). Despite these advantages, barriers persist such as high upfront adoption costs, a lack of 

standardized outcome metrics for RA, and prevailing policies that often favor conventional 

farming models.  

This Master’s Project offers a pivotal resource for the advancement of sustainable agriculture, 

particularly in developing countries. By equipping TechnoServe teams with clear strategies, the 

Intervention Library enables scalable, impactful adoption of regenerative agriculture. These 

efforts align with TechnoServe’s mission to transform agriculture into a driver of economic 

security and ecological restoration. Collectively, the findings point to the power of coordinated, 

multi-stakeholder action to reshape global food systems, supporting a future grounded in 

sustainability, equity, and environmental renewal.  
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INTRODUCTION  

Global Agriculture Crisis 

The agricultural sector is at a pivotal crossroads, facing multiple challenges to meet rising global 

food demand while mitigating its significant environmental impact. By 2050, the global 

population is projected to exceed 10 billion, requiring food production to increase by 35 to 61% 

to meet this demand (Stockdale, 2024; van Dijk et al., 2021). However, the current model of 

conventional agriculture exerts unsustainable pressure on Earth's natural systems, contributing 

extensively to greenhouse gas (GHG) emissions, water scarcity, nutrient pollution, and 

biodiversity loss (Foley et al., 2005; Steffen et al., 2015). Alarmingly, over one-third of 

agricultural land worldwide is already degraded, raising concerns about future productivity, food 

security, and the livelihoods of communities dependent on farming (FAO, 2021). 

Conventional farming, which relies heavily on monoculture and synthetic inputs such as chemical 

fertilizers and pesticides, has worsened soil and ecosystem degradation. This approach has also 

pushed agriculture beyond critical planetary thresholds, risking irreversible environmental and 

ecological damage (Campbell et al., 2017). Without intervention, the continuation of current 

practices threatens long-term sustainability in agriculture, endangering future generations and 

global stability. Addressing these challenges is imperative to achieve the United Nations 

Sustainable Development Goals (SDGs), particularly SDG 2, which emphasizes sustainable food 

systems that are resilient to climate change and capable of restoring degraded soils while 

supporting productivity (FAO, 2020).  
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What is Regenerative Agriculture? 

Regenerative agriculture (RA) has gained recognition as a transformative alternative to 

conventional farming practices. Unlike conventional models that focus primarily on maximizing 

yield, RA is designed to restore and enhance ecosystem health through a practical suite of 

adaptable, ecologically grounded principles (Rodale Institute, 2020). These include minimizing 

soil disturbance, supporting soil cover, promoting biodiversity, integrating livestock, and 

sustaining living root systems (Khangura et al., 2023). Together, these practices aim to enhance 

soil fertility, bolster biodiversity, and sequester atmospheric carbon, fostering greater agricultural 

resilience and sustainability (LaCanne and Lundgren, 2018). 

RA is not a fixed set of techniques but rather a principles-driven approach tailored to diverse 

geographic and climate conditions. Its conceptual roots often align with indigenous land 

stewardship practices, such as intercropping and rotational grazing, which emphasize a symbiotic 

relationship between agriculture and nature (FoodPrint, 2019). Modern adaptations of RA gained 

momentum in response to the negative impacts of industrial farming, offering a pathway to reduce 

environmental harm while enhancing farm productivity and resilience (Moyer et al., 2020). 

The environmental benefits of regenerative agriculture are extensive, ranging from improved 

water retention and soil health to increased resistance to climate variability. Furthermore, RA is 

increasingly recognized for its potential role in climate mitigation by sequestering carbon within 

soils, offering a crucial strategy in combating global climate change (Rodale Institute, 2020). 

Beyond environmental outcomes, RA also offers significant economic and social benefits, 

increasing farm profitability by reducing input costs and enhancing biodiversity. These multiple 

wins underscore the importance of regenerative agriculture as a key driver for achieving 

sustainable, equitable food systems in the 21st century. 
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Who is TechnoServe? 

TechnoServe is a leading global nonprofit organization dedicated to fostering sustainable 

agricultural and economic development in some of the world’s most under-resourced regions. 

Since its founding in 1968, TechnoServe has partnered with over four million farmers and 

entrepreneurs across more than 40 countries, working to enhance productivity, profitability, and 

sustainability within agricultural value chains (TechnoServe 2025). A key focus of the 

organization is on smallholder farmers, who play a critical role in feeding more than half of the 

global population. Supporting these farmers is essential for achieving broader goals such as 

climate resilience, ecological restoration, and food security in developing economies. 

Recognizing the transformative potential of regenerative agriculture (RA), TechnoServe has 

integrated these principles into its strategic framework through an initiative called Regenerate30. 

Launched in 2024, this ambitious program aims to transition 30 million acres of farmland to 

regenerative management, improve the livelihoods of 30 million people, and reduce carbon 

dioxide emissions by 30 million metric tons (TechnoServe 2023). By focusing on smallholder 

farmers in over 30 countries, Regenerate30 aligns RA principles with scalable, climate-smart 

agricultural practices, ensuring that food production systems are both environmentally sustainable 

and socially equitable (TechnoServe 2025). 

TechnoServe plays a pivotal role in helping farmers adopt regenerative agriculture by providing 

essential resources such as training, access to financing, and market connections. This approach 

underscores the potential of RA to drive sustainable development, delivering benefits for both 

people and the planet. However, despite its promise, implementing RA practices across diverse 

local contexts presents significant challenges. A key barrier is the lack of clearly defined 
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parameters for effective practices and their adaptation to varying environmental and cultural 

conditions (TechnoServe 2023). 

To address this gap, TechnoServe is developing the Regenerative Agricultural Playbook, a 

comprehensive guide designed to accelerate the adoption of RA solutions within its global 

projects. The playbook, still under development, aims to serve as a critical resource for staff and 

affiliates by offering tailored agricultural solutions suited to specific project environments. It will 

include practical guidance, tools, and examples derived from previous project successes, 

centralizing regenerative standards and methodologies to ensure high-quality implementation and 

measurement . The playbook will establish a technical framework and innovative strategies for 

creating tailored tools and solutions for specific projects, while also increasing awareness and 

motivation among staff by highlighting the business case for regenerative practices and their 

associated benefits. Additionally, it will provide clear, actionable instructions for implementing 

RA solutions and assessing their impacts, while fostering a culture of innovation by promoting 

knowledge sharing and encouraging continual learning from past initiatives (Regenerative 

Agriculture Playbook, 2024). 

By enhancing access to vital information and tools, the playbook seeks to help TechnoServe staff 

transition from an “outcome-based mindset” to a more effective “practice-based approach.” This 

shift will enable the organization to better address the urgent challenges facing modern agriculture 

while advancing its mission of sustainable development (TechnoServe 2024). 
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Master’s Project Objectives  

The main goal of this study, conducted in partnership with TechnoServe, was to support the 

organization’s Regenerate30 initiative. The study focused on addressing TechnoServe’s capacity 

needs by contributing to the development of the “intervention library,” a critical component of the 

Regenerative Agriculture (RA) Playbook. By identifying and documenting effective RA practices, 

the study aimed to lay a strong foundation for the Playbook, equipping TechnoServe with the tools 

and insights needed to drive sustainable agricultural transformation. 

Main Objectives: 

1. Conduct a thorough review of TechnoServe’s internal materials, global case studies, and 

academic literature to identify best practices and insights for priority interventions. 

2. Interview TechnoServe staff to gather on-the-ground perspectives and understand the 

challenges of implementing RA practices in diverse contexts. 

3. Create detailed intervention entries with practical guidance on execution, regional 

adaptation, and expected outcomes. 

4. Develop a heat map to analyze and visualize the economic, policy, environmental, and 

social risks and opportunities associated with implementing regenerative agriculture 

practices. 

These objectives aim to provide actionable insights and practical resources for TechnoServe's 

mission to scale regenerative agriculture strategies, fostering economic and environmental 

resilience among smallholder farmers in developing countries. 
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MATERIALS & METHODS 

To achieve its objectives, the Master’s Project adopted a multidisciplinary approach to examine 

Regenerative Agriculture (RA). Given the diverse range of topics, the project combined 

comprehensive literature reviews with qualitative data collection through expert interviews. This 

methodology ensured that the Intervention Library was firmly rooted in scientific evidence and 

practical field realities, effectively balancing theory with real-world applicability. 

Data Collection & Literary Review     

The basis behind the Intervention Library was to use past organizational knowledge, including 

past successes and failures, to inform future project development by TechnoServe. To gain access 

to internal filings, a non-disclosure agreement was signed. Once complete, internal documentation 

was shared via Google Drive, ranging from pitch decks and two-page program briefings to field 

reports and other proprietary documentation that were uploaded to the drive on an ad-hoc basis. 

This internal documentation served as a primary source for the Intervention Library, highlighting 

best practices and key variables identified from past TechnoServe projects.  

Data were obtained through a targeted keyword search using the ‘Control + F’ function within the 

Intervention Folder hosted on Google Drive. This approach facilitated the efficient identification 

and extraction of relevant information for analysis. 

To enhance and confirm the internal findings, an academic literature review was conducted. This 

phase involved examining peer-reviewed publications and reports from respected organizations, 

including the Duke Research Library, Google Scholar, World Resources Institute, the Food and 

Agriculture Organization (FAO), and The Nature Conservancy. The academic review addressed 
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gaps in region-specific knowledge not captured by internal data and provided evidence-based 

support for proposed techniques. Together, these sources offered a robust and well-rounded 

understanding of regenerative agriculture principles and their documented impacts. 

Expert Consultations & Qualitative Resources 

To ground the Playbook in field realities and nuanced insights, semi-structured informational 

interviews were conducted with TechnoServe staff members Salome Begeladze and Wesley 

Laytham These discussions were beneficial in understanding regional opportunities and 

challenges, including implementation barriers such as financial constraints, pest management, and 

cultural resistance. This also provided an opportunity to speak with potential users of the 

Regenerative Agriaculture library and ask them questions to tailor the content best to meet their 

specific needs.  

Each interview was held on Zoom for 30 mins to gain further professional insight and fill in gaps 

in the data. See full list of question in Appendix 2.  

Structural Framework and Playbook Development 

 After completing the research and data collection, a standardized intervention framework was 

established to enhance the Playbook’s usability. Each practice entry was organized under key 

categories, ensuring consistency and user accessibility. These categories included: 

•  Description of Practice: A clear definition and core characteristics of the intervention 
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• Context for Application: Where and when the practice is most suitable for 

implementation 

• Why It Matters: The significance and benefits of the intervention. 

• Environmental and Economic Impacts: Detailed analysis of its effects on nature and 

profitability. 

• Practical\ Implementation Strategies: Step-by-step guidance and considerations for real-

world application. 

• Outcomes and Metrics: Measurable results and how to track them. 

  Heat Map Evaluation of Risks and Opportunities 

Utilizing internal documentation from TechnoServe's past projects, expert consultations from 

TechnoServe staff, and academic literary sources from the Duke Library, the heat maps were 

developed by systematically categorizing identified risks and opportunities based on their nature 

(environmental, social, economic) and their relevance to specific RA intervention. Each risk and 

opportunity were assessed for its potential impact and likelihood, drawing directly from the 

detailed discussions within the literature and expert insights. This structured approach allowed 

for a clear visualization of the complex risk landscape and the potential benefits associated with 

various regenerative agricultural practices. 
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RESULTS  

 Expert Consultation Results  

The interviews helped bridge the gap between academic concepts and practical application. Each 

TechnoServe professional brought their unique take, point of view, and approach to implementing 

a regenerative agricultural practice. This allowed comparing scientific literature against in-field 

realities. Additionally, the expert consultations offered an opportunity to ask for feedback on what 

elements of the library, such as:  

Interviewee #1, served as the Natural Climate Solutions Manager for Regenerative Business at 

TechnoServe offered expert insights on the design and implementation of regenerative 

agricultural projects-based on her extensive field experience. Throughout the interview, she 

emphasized addressing all challenges at a local level and tailoring solutions to the specific socio-

environmental and economic contexts of the region. Her foundational understanding of both 

sustainable and regenerative agriculture should not focus on a rigid differentiation between the 

two, but on creating solutions that address localized challenges effectively.  

She goes on to say that meaningful outcomes are from those who prioritize resolving pressing 

socio-economic issues, especially those that constitute an immediate risk to the most significant 

portion of the community, prior to implementing their new agricultural project practices. 

Successful regenerative agriculture initiatives must be grounded in principles that may otherwise 

have been unsuccessful.  

Context-Specific Approaches to Regenerative Agriculture: Interviewee #1, Natural Climate 

Solutions Manager for Regenerative Business at TechnoServe, emphasized the importance of 
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tailoring regenerative agriculture (RA) projects to the unique socio-environmental and economic 

conditions of each region. Rather than adopting a rigid differentiation between sustainable and 

regenerative agriculture, she advocated for adaptive solutions that effectively address localized 

challenges. This approach ensures that interventions align with the specific needs of farming 

communities and their landscapes. 

Foundational Elements for Project Design: They outlined critical starting points for successful 

RA projects, emphasizing a thorough analysis of regional conditions, including climate risks, soil 

health, water availability, and productivity challenges. Effective project planning involves 

selecting crops and practices suited to the landscape while addressing cultural, economic, and 

environmental factors. She identified three guiding pillars for project design: 

1. Value Chain Understanding – Analyze and prioritize solutions for challenges within the 

value chain, such as soil management, deforestation, and market access. Incorporating 

business and technological advancements, like monitoring sensors, can enhance efficiency 

and mitigate risks.  

2. Focus on Soil Health – Build a foundation for sustainability through practices that support 

soil retention, moisture preservation, and nutrient restoration. Healthy soils reduce 

dependency on costly inputs like synthetic fertilizers and pesticides, translating to long-

term productivity and resilience.  

3. Innovation and Technology Integration – Leverage tools such as soil sensors, water 

conservation technology, and precision pest management to optimize resource use and 

streamline farming systems. Special attention to labor-saving technologies, particularly for 

women farmers, can further enhance efficiency. 
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Transition Costs and Barriers to Adoption: Transitioning to RA typically requires significant 

upfront investments in training, equipment, and other resources, with an average adaptation 

period of 1–3 years. During this time, farmers may experience yield reductions and elevated costs, 

which can deter adoption. They highlighted the need for financial incentives, such as subsidies or 

low-interest loans, to protect smallholder farmers from financial risks. She also advocated for 

community-based demonstration plots and peer-learning networks to build trust in regenerative 

practices and showcase tangible benefits. 

Economic and Programmatic Impacts: Economic returns are essential for increasing farmer 

engagement in RA initiatives. They stressed that while environmental benefits like biodiversity 

enhancement and carbon sequestration are critical, measurable financial returns—such as higher 

yields, diversified income streams, and greater market access—remain paramount. Examples 

include the profitability of agroforestry systems and the potential for value-added practices, such 

as converting agricultural waste into compost for additional revenue. 

Metrics for Success: Interviewee #1 provided a robust framework for evaluating the success of 

RA projects through: 

• Environmental Metrics – Soil health assessments, biodiversity evaluations, and 

reductions in greenhouse gas (GHG) emissions.  

• Economic Metrics – Improvements in farmer income, return on investment (ROI), and 

enhanced market access.  

• Social Indicators – Increased gender and youth engagement, equitable access to resources 

like water, and implementation of climate-adaptive tools. 
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Behavioral and Cultural Considerations: Interviewee #1 noted that behavioral resistance and 

cultural dynamics significantly influence RA adoption rates. She observed that achieving even 

60% adoption of regenerative practices can often be considered a success. To overcome these 

barriers, projects must integrate behavior-centric approaches and gender-sensitive programming. 

This includes recognizing traditional knowledge systems and addressing deeply rooted historical 

farming practices to foster acceptance and long-term adoption. 

Recommendations for Research and TechnoServe's Playbook: The insights shared by 

Interviewee #1 underscore the importance of designing adaptive, context-specific RA strategies. 

Her observations support the continued refinement of TechnoServe’s Regenerative Agriculture 

Playbook and align with its goals to deliver practical, scalable solutions. Key recommendations 

include: 

• Conducting comprehensive scoping analyses to address environmental, economic, and 

cultural factors holistically.  

• Prioritizing educational interventions, such as workshops, community-based 

demonstrations, and financial incentive schemes, to engage and sustain farmer 

participation.  

• Establishing detailed, outcome-based metrics to consistently monitor and evaluate the 

benefits of RA practices across environmental, economic, and social dimensions.  

They emphasis on the integration of landscape-level planning, financial risk mitigation, and 

community engagement provides a solid framework for strengthening RA initiatives. Her insights 

reaffirm that regenerative agriculture is not merely a collection of practices but a comprehensive 
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strategy requiring collaboration, innovation, and tailored interventions to achieve sustained 

ecological and economic benefits. 

Interviewee #2  

Importance of Context-Specific Solutions: Interviewee #2 emphasized the inherent complexity 

in developing one-size-fits-all solutions for regenerative agriculture (RA). According to him, 

farming systems are highly influenced by interconnected socio-environmental and economic 

dimensions, which vary significantly across regions and communities. Successful implementation 

of RA practices requires adaptive approaches tailored to local contexts, accounting for factors such 

as cultural norms, resource availability, and ecological conditions. 

Challenges in Standardization: A recurring challenge highlighted by interviewee #2 is the 

difficulty of standardizing RA practices, particularly in small-scale agricultural systems. 

Variability in local soil health, climate, and economic conditions often necessitates unique 

interventions, making it challenging to create universally applicable frameworks. They further 

noted that the lack of standardized metrics for measuring RA outcomes complicates efforts to 

evaluate the long-term effectiveness of interventions. 

Farmer Perceptions and Adoption Barriers: Interviewee #2 observed that financial constraints 

and initial implementation risks frequently deter farmers from adopting RA practices. Many 

smallholders perceive RA techniques as capital-intensive, particularly during the transition period 

when upfront investments in training or new equipment may be required. This perception is further 

compounded by a potential lag in yields during early adoption stages, leading to economic 

uncertainties. Resistance to change, rooted in generational farming traditions, also emerged as a 

significant behavioral barrier. 
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Practical Implementation Strategies: To address these challenges, they recommended peer-to-

peer learning networks where farmers can exchange experiences, strategies, and outcomes. He 

suggested that showcasing successful case studies could mitigate skepticism by providing tangible 

evidence of RA's long-term benefits. Additionally, he stressed the importance of financial 

incentives, such as subsidies or low-interest loans, to reduce the economic burden associated with 

transitioning to RA. 

Recommendations 

• Develop regionally adaptive RA frameworks that address specific ecological and socio-

economic conditions to enhance scalability. 

• Establish standardized, accessible metrics for measuring RA outcomes to enable consistent 

evaluation across varied contexts. 

• Create financial instruments, such as subsidies, grants, and risk-sharing models, to alleviate 

the economic risks associated with adopting new practices. 

• Expand farmer-centric educational programs through peer-learning networks and practical 

demonstrations to build trust and confidence in RA. 

• Advocate for policy reforms that redirect agricultural subsidies toward sustainable 

practices and establish regulatory support for RA transitions. 

By addressing these priorities, stakeholders can foster broader acceptance and ensure the effective 

scaling of RA practices globally. 
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Heat Map: Risks and Opportunities Defined  

The heat map analysis provided a comprehensive overview of the risks and opportunities 

associated with the adoption and scaling of regenerative agriculture (RA). The findings are 

categorized into two key areas: (1) Overall Risks Associated with Regenerative Agriculture and 

(2) Risks and Opportunities of Specific Regenerative Agriculture Interventions. These results 

highlight the multi-dimensional challenges and benefits of RA across environmental, social, 

economic, and political dimensions. 

Category Risk/Opportunity Severity Likelihood Description 

Environmental 
Risks 

Yield Declines and 
Land-Use Leakage 

High Medium 

Yield reductions during the 
transition to RA can lead to 
land-use changes, 
potentially offsetting 
environmental benefits. 

 Incomplete GHG 
Accounting 

High High 

The challenge is accurately 
accounting for greenhouse 
gas (GHG) emissions, 
particularly beyond soil 
organic carbon (SOC). 

 
Permanence and 
Leakage of Carbon 
Sequestration 

Medium High 

Concerns about the long-
term stability of 
sequestered carbon and 
the risk of leakage. 

 Biological 
Contaminants 

Medium Low 
Food safety risks from 
organic fertilizers and 
reduced pesticide use. 

Social Risks 
Lack of Awareness 
and Training 

High High 

Many farmers lack the 
technical knowledge and 
support needed to 
implement RA practices 
effectively. 

 Financial Barriers for 
Farmers 

High High 

Transition costs pose a 
significant obstacle, 
particularly for smallholder 
farmers. 

 Resistance to 
Adoption 

Medium High 

Cultural and behavioral 
resistance to changing 
established farming 
practices. 
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Category Risk/Opportunity Severity Likelihood Description 

 Socioeconomic 
Inequity 

High Medium 

Marginalized communities 
face greater challenges in 
accessing resources for RA 
adoption. 

 
Disconnection 
Between Science and 
Practice 

Medium High 
The gap between academic 
research and practical, 
field-level implementation. 

Economic Risks 
High Upfront 
Investment Costs 

High High 

The initial costs of 
transitioning to RA (e.g., 
equipment, cover crops) 
are a significant barrier. 

 Potential Initial Yield 
Dip 

High Medium 

Temporary yield 
reductions are impacting 
farmer income during the 
transition. 

 
Lack of Market 
Support for RA 
Products 

Medium High 

Farmers struggle to access 
premium markets or 
communicate the value of 
RA products. 

 Difficulty 
Demonstrating ROI 

High High 
Challenges in quantifying 
the financial returns of RA 
practices. 

 Volatility of Market 
Prices 

Medium High 
The economic uncertainty 
faced by farmers in RA 
systems. 

 

Table 1: Lists of all risks and opportunities that may arise from implementing a regenerative 

agricultural approach from an economic, social, and environmental perspective.  

Overall Risks Associated with Regenerative Agriculture 

The first heat map categorized the broad risks of RA adoption and scaling, focusing on 

environmental, social, and economic dimensions. Each risk was assessed based on its severity 

and likelihood, providing a clear picture of the most pressing challenges. 

Environmental Risks 
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• Yield Declines and Land-Use Leakage: Identified as a high-severity risk with medium 

likelihood, yield reductions during the transition to RA can lead to land-use changes, 

potentially offsetting environmental benefits. 

• Incomplete GHG Accounting: High severity and high likelihood were attributed to the 

challenge of accurately accounting for greenhouse gas (GHG) emissions, particularly 

beyond soil organic carbon (SOC). 

• Permanence and Leakage of Carbon Sequestration: Medium severity but high likelihood, 

reflecting concerns about the long-term stability of sequestered carbon and the risk of 

leakage. 

• Biological Contaminants: Medium severity and low likelihood, highlighting food safety 

risks from organic fertilizers and reduced pesticide use. 

Social Risks 

• Lack of Awareness and Training: High severity and high likelihood, as many farmers lack 

the technical knowledge and support needed to implement RA practices effectively. 

• Financial Barriers for Farmers: High severity and high likelihood, with transition costs 

posing a significant obstacle, particularly for smallholder farmers. 

• Resistance to Adoption: Medium severity but high likelihood, reflecting cultural and 

behavioral resistance to changing established farming practices. 

• Socioeconomic Inequity: High severity and medium likelihood, as marginalized 

communities face greater challenges in accessing resources for RA adoption. 
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• Disconnection Between Science and Practice: Medium severity and high likelihood, 

emphasizing the gap between academic research and practical, field-level implementation. 

Economic Risks 

• High Upfront Investment Costs: High severity and high likelihood, as the initial costs of 

transitioning to RA (e.g., equipment, cover crops) are a significant barrier. 

• Potential Initial Yield Dip: High severity and medium likelihood, with temporary yield 

reductions impacting farmer income during the transition. 

• Lack of Market Support for RA Products: Medium severity and high likelihood, as farmers 

struggle to access premium markets or communicate the value of RA products. 

• Difficulty Demonstrating ROI: High severity and high likelihood, with challenges in 

quantifying the financial returns of RA practices. 

• Volatility of Market Prices: Medium severity and high likelihood, reflecting the economic 

uncertainty faced by farmers in RA systems. 

 

Structural Framework & Playbook Development 

A total of six (6) new intervention methodologies were added to the library, supplementing the 

twelve (12) entries previously included by past team members (Shang, E., & Zhang, Z., 2025). 

Each entry is designed to provide clear context and practical guidance, enabling program 

implementers to easily identify relevant practices and adapt them to their local needs.  
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The following topics were outlined and formatted in TechnoServe’s unique brand style: 

• Intercropping  

• Stumping  

• Pruning  

• Circularity  

• Carbon Credits  

• Reduced poaching and deforestation  
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Fig. 1 – Example of Intervention Library  
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DISCUSSION  

Outcome-based Regenerative Agriculture    

Regenerative agriculture (RA) has pivotal strategy for addressing significant global challenges in 

food security, environmental sustainability, and economic resilience. (Schreefel et. al 2018).   The 

findings of this study highlight RA’s potential not only as an environmental restoration method 

but also as a driver for systemic transformation across economic and social dimensions. This 

discussion synthesizes key insights from literature reviews and expert interviews, shedding 

livmcvm,ght on the opportunities and barriers that could influence RA’s global adoption and 

scalability. 

Furthermore, the findings of this Master's Project underscore the transformative potential of 

regenerative agriculture as a holistic solution to the interconnected crises facing global food 

systems. The development of TechnoServe's Regenerative Agriculture Playbook, informed by 

both extensive literature and invaluable expert interviews, represents a critical step in bridging 

the knowledge-to-practice gap, particularly for smallholder farmers. The Playbook's structured 

approach, emphasizing context-specific interventions and measurable outcomes, directly 

addresses the pervasive definitional ambiguity and the need for tailored solutions in diverse 

agroecosystems. 

Pathways to overcoming these barriers include the development of evidence-based frameworks 

to evaluate and promote RA practices more effectively. Collaborative efforts among governments, 

academic researchers, agribusinesses, and local farming communities are essential to bridge 

knowledge gaps and create accessible tools for implementation. Policies that provide economic 
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incentives, reduce financial risks, and offer technical support are crucial in enabling farmers to 

transition to regenerative systems. Additionally, fostering peer-to-peer learning networks and 

implementing locally tailored solutions are critical for building capacity and knowledge around 

RA adoption (FAO, 2020). 

The environmental benefits of RA include improved water retention, enhanced soil health, and 

better resistance to climate variability. Additionally, it plays a role in climate mitigation by 

sequestering carbon in soils (Rodale Institute, 2020). Economically, RA can increase farm 

profitability by lowering input costs and increasing biodiversity, making it a vital strategy for 

building sustainable and equitable food systems in the 21st century. 

Barriers chief among these is the absence of a universally accepted definition of RA, leading to 

confusion and uncertainty among stakeholders about the specific practices it entails and the 

outcomes it guarantees (Ewer et al., 2023). This lack of conceptual clarity complicates efforts to 

establish standardized metrics for evaluating RA's success, undermining its scalability across 

diverse agricultural systems (Ewer et al., 2023). Additionally, this definitional ambiguity creates 

the risk of greenwashing, where the term "regenerative" may be used disingenuously, diluting its 

credibility and impact. 

 

Insight from Expert Consultations      

The insights from Salome Begeladze and Wesley Laytham were pivotal in shaping the Playbook's 

practical utility. Their emphasis on prioritizing yield for farmer buy-in, the necessity of affordable 

inputs, and the importance of culturally sensitive instructional strategies highlights that successful 
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RA adoption is not merely a technical challenge but a complex socio-economic one. This 

reinforces the notion that "science and the RA farmers are disjointed", emphasizing the need for 

research to be grounded in real-world farmer experiences. The Playbook, by integrating these 

field-derived insights, aims to provide actionable guidance that resonates with the practical 

realities and economic imperatives of farming communities. 

Farmer vs. Corporate America  

For farmers and some corporate leaders the promise of improved soil health, reduced input costs, 

and increased resilience is compelling. However, the significant upfront investment, potential 

initial yield dips, and lack of consistent policy support pose substantial risks. This underscores 

the urgent need for financial incentives, robust training, and supportive policy frameworks to de-

risk the transition. From a corporate perspective, RA offers a powerful avenue for brand 

enhancement, meeting sustainability targets, and building supply chain resilience. However, the 

complexities of scaling, the risk of greenwashing, and the challenge of demonstrating clear ROI 

necessitate strategic planning, transparent reporting, and genuine commitment beyond mere 

rhetoric. 

On the other hand, RA fosters economic stability and social equity over the long term. By enabling 

reduced operational costs and creating access to premium markets, RA promotes long-term 

economic sustainability for farmers. Simultaneously, it aligns with global goals such as the United 

Nations Sustainable Development Goals (SDGs), particularly those related to sustainable food 

systems and ecosystem restoration. 
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Reflections on Heath Map Insight  

The comprehensive risk heat map further illustrates the multifaceted challenges inherent in RA 

adoption. Environmental risks, such as yield implications leading to land-use leakage and 

incomplete GHG accounting, highlight the need for a broader systems perspective that considers 

off-farm impacts. Social risks, including farmer adoption barriers and socioeconomic inequities, 

emphasize the importance of inclusive approaches and capacity building. Economic risks, such 

as high upfront costs and market uncertainties, underscore the need for innovative financial 

mechanisms and market development. Finally, political risks, stemming from perverse policy 

incentives and regulatory complexities, call for concerted advocacy and policy reform to create 

an enabling environment for RA. 

Intervention Playbook Outcomes  

The analysis of specific RA interventions—pruning, stumping, intercropping, circularity, carbon 

credits, and the overarching goals of reducing poaching and deforestation—demonstrates their 

diverse benefits and challenges. Intercropping and agroforestry (which includes pruning and 

stumping) consistently show substantial positive impacts on biodiversity, carbon sequestration, 

and yield, making them highly synergistic. Circularity, through waste management, offers 

significant opportunities for cost reduction and nutrient recycling, though its GHG impact 

requires careful assessment. Carbon credits provide a vital financial mechanism for conservation, 

including indirect anti-poaching efforts, but face challenges related to permanence and accurate 

baseline setting. The imperative to halt deforestation, driven by regulations like the EU 

Regulation on Deforestation-free Products (EUDR), is critical for global climate and biodiversity 

goals, yet its implementation faces significant data and compliance hurdles (Winkle et al 2024). 
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The limitations of this MP include the Playbook's static nature, necessitating regular updates, and 

its inability to capture the full complexity of real-world applications across all possible contexts. 

Furthermore, while the project synthesizes existing evidence, the scientific debate around RA's 

long-term impacts and the lack of standardized metrics remains an ongoing challenge for the 

broader field. 

Ultimately, the success of regenerative agriculture hinges on collective action. It requires bridging 

the gap between scientific understanding and farmer practice, fostering collaboration among 

diverse stakeholders, and implementing comprehensive policy reforms that incentivize 

sustainable transitions. The Playbook, coupled with the detailed risk and opportunity assessments, 

serves as a blueprint for TechnoServe and other organizations to navigate this complex landscape, 

cultivating not only healthier farms but also a more resilient and equitable planet. 

Key Challenges to Adoption       

Another pressing challenge is the lack of standardized metrics for defining and measuring RA’s 

outcomes. This gap not only complicates the assessment of RA’s scalability but also exposes it to 

risks of greenwashing (Vasquez 2025). Companies and stakeholders operating without outcome-

based metrics may overstate impacts, undermining credibility and trust with RA systems. 

Cultural and behavioral resistance presents an additional hurdle, especially when transitioning 

from generational conventional farming practices. Social barriers such as skepticism toward new 

techniques, combined with limited access to technical training and knowledge sharing, exacerbate 

adoption challenges. The study further highlighted that regions with inadequate policy support 
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see slower implementation rates. Current subsidies and policies often favor conventional farming 

practices, leaving few incentives for farmers to adopt RA principles. 

Opportunities for Overcoming Barriers       

Despite the challenges, significant opportunities exist to de-risk the adoption of RA for both 

smallholders and larger-scale agricultural operations. Increasing consumer demand for 

sustainably sourced products offers a compelling incentive for farmers to diversify their practices 

and pursue premium market opportunities. Furthermore, the emergence of financial mechanisms 

such as carbon credits and ecosystem service payments provides additional revenue streams, 

potentially offsetting upfront costs associated with the transition. 

The need for collaborative partnerships between governments, private corporations, NGOs, and 

smallholder communities is paramount. Peer-to-peer farmer networks, capacity-building 

initiatives, and localized pilot projects can bridge critical knowledge gaps. Additionally, 

leveraging technological advancements—such as soil sensors and precision agriculture tools—

introduces scalable methods to enhance efficiency and reduce labor intensity in RA systems. 

Holistically addressing these barriers requires policy reforms that repurpose conventionalities and 

instead incentivize sustainable practices. Furthermore, advocacy for clearer regulatory 

frameworks can reduce complexity and empower stakeholders to adopt RA with confidence. 

Bridge Science and Practices     

A recurring challenge identified across findings is the disconnect between academic research on 

RA and its practical implementation. Farmers often lack clear, actionable guidance tailored to 
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their unique ecological and socioeconomic conditions. By emphasizing outcome-based measures 

and culturally sensitive instructional strategies, tools such as the Regenerative Agriculture 

Playbook bridge this gap, making scientific insights practical and actionable. This structured 

guidance is especially critical for smallholders who rely heavily on cost-effective, adaptable 

solutions to secure both livelihood and sustainability outcomes. 

Future Direction       

Moving forward, the success of RA hinges on collective action and shared accountability among 

stakeholders. Strategies must prioritize co-creation and collaboration, with input from farming 

communities to refine both implementation strategies and educational outreach. Continued 

updates to resources like the Playbook will ensure relevance within evolving agricultural systems, 

incorporating the latest research and farmer feedback. Critically, a global platform for knowledge 

exchange and coordination among policymakers, corporations, and grassroots organizations can 

amplify RA’s reach and impact. 

Designed holistically, regenerative agriculture offers a pathway to reap not only environmental 

benefits but also lasting economic gains and social equity. When scaled effectively, it has the 

potential to reshape the future of agriculture, enabling ecosystems, markets, and communities to 

thrive collaboratively. 

Closing Reflection 

Regenerative agriculture has the potential to redefine global food systems, moving beyond mere 

sustainability to actively repair and enhance ecosystems while fostering economic resilience and 

social equity. Successfully scaling RA requires collective action across stakeholders, including 
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governments, corporations, NGOs, and local farming communities. By aligning research, policy, 

and practice toward the shared vision of resilient and sustainable agriculture, we can cultivate not 

only healthier landscapes but also thriving communities and fair food systems for generations to 

come. 
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APPENDICES  

Appendix 1: Intervention List  

The complete list of RA methods included in the intervention library is as follows:  

1. Agroforestry  

2. Cover Cropping  

3. Crop Rotation  

4. Drip Irrigation  

5. Integrated Pest Management  

6. Integrated Weed Management  

7. Limited/No Till  

8. Mulching  

9. Natural Habitat Restoration  

10. Rotational Grazing  

11. Silvopasture  

12. Tunnels  

13. Pruning*  

14. Stumping*  

15. Intercropping*  

16. Circularity* 

17. Carbon Credits* 

18. Reduced Poaching & Deforestation*  

Source: Shang, E., & Zhang, Z. 2025, for methodology and description for interventions 1-12  
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