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Abstract: Reliable and timely data is critical for monitoring impacts and 

informing poverty reduction interventions in agri-food value chains, but 

traditional methods are limited in the context of widely disbursed smallholder 

networks with logistical, contextual, and/or capacity-related challenges. This 

paper presents categories to draw attention to the issues of robustness and 

scalability of assembly-line data collection and marries theoretical perspectives 

from impact assessment and data quality assurance literature to explore it. 

Building on established schemas for the categorization of VCS actors’ 

participation and typologies of verification concepts, the article introduces an 

integrative, theory-grounded model focusing on governance fit, local ownership 

and adaptive verification. It spans the entire life cycle of data, from the 

development of a survey instrument to post-survey auditing, and is tailored to 

the resource-limited rural enterprise environments. General conclusions are 

that the content of the framework is well balanced and complete, strong 

relevance is demonstrated in a wide variety of application contexts and best-

practice criteria are addressed. The synthesis offers bridges across theory and 

practice and outlines explicit details for how sustainable and high-integrity 

monitoring systems can be introduced into smallholder VC systems. The primary 

value-added is a pragmatic guide to how businesses and policymakers can 

integrate robust, contextually-responsive data collection and assurance into 

their operations and delivery in a way that allows us to impact both the 

empowerment of suppliers and the effectiveness of development interventions. 

Keywords: Conceptual Synthesis, Data Quality Assurance, Smallholder Value 

Chains, Impact Assessment Frameworks, Monitoring and Evaluation, 

Governance-Oriented Data Collection 
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Introduction 

Effective management of agri-food value chains requires the timely and accurate 

collection of information, allowing businesses to assess the well-being of their 

suppliers and the effectiveness of poverty reduction efforts. For fragmented 

smallholder networks operating in diverse and remote agro-ecological zones, there 

are additional obstacles such as logistical challenges, non-standardized field 

environments, inadequate local capacity, and increased threats to data quality. The 

persistent barriers lead to poor-field monitoring process effectiveness and credibility 

of reported results, inhibiting decentralization and sustainability of interventions. 

Building on related literature from impact assessment and quality assurance, this 

paper challenges the continued distance between ideal-type development 

management theory and on-the-ground reality (Govaerts et al., 2021; Bezerra et al., 

2022). There is a case to be made for such a framework, which would focus not only 

on aligning incentives and responsibility among actors (from origin to consumption) 

but also on adaptive protocols to ensure that field verification is robust (Milne et al., 

2022). The ultimate goal is to synthesize best practices, to develop a replicable and 

scalable approach, and to offer practical guidance to stakeholders, including both 

field practitioners and policy makers, seeking to institutionalize the collection of 

trustful and high-integrity data into smallholder value chains. 

 

 
 

Figure 1. Conceptual map of data collection challenges in smallholder value chains 

 

This figure (1) illustrates the multi-dimensional challenges faced in collecting 

reliable data from dispersed smallholder value chains, including logistical, 

environmental, actor capacity, and data integrity barriers. 
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Context and Rationale 

The outcomes of poverty reduction strategies and the sustainability of suppliers’ 

livelihoods in agri-food value chains are in part contingent on accurate, timely field 

data, particularly in isolated, resource-starved smallholder systems. However, 

companies operating in highly diverse rural contexts will encounter a series of 

challenges, from a poor logistical infrastructure, high variability in agro-ecology and 

social economic conditions, local capacity poverty in carrying out surveys, to an 

ongoing risk to data quality as a result of the sprawling of actor engagements. These 

are challenges that complicate the work of impact assessment and data quality 

assurance and that require solutions to be found in the realities of context. This article 

has sought to do this by drawing on insights in the existing literature on both 

monitoring and QoA and best practice to develop a governance-focused approach 

that can be fitted to local incentives and adaptive verification and accountability 

promotion. The proposed approach focuses on reproducibility and scalability, spans 

actual rural concerns, and bridges the gap between the theoretical and the practical 

level. This work is designed to recommend a roadmap through documented stages 

from tool design to post-collection audits meant to inform the policy and 

infrastructure that frame the development, institutional monitoring strategies, and 

tangible next steps for practitioners and decision-makers with an interest in 

developing their capacity for sustainable and high-integrity data systems 

(Ambikapathi et al., 2022; O'Brien et al., 2022; Fenta et al., 2023). 

Table 1. Key Challenges in Field Data Collection for Rural Agri-Food Value Chains 

Dimension Description 

Logistical Constraints 
Limited transport and communication infrastructure hinders timely 

and systematic data gathering 

Field Variability 
High divergence in agro-ecology, climate, and socio-economic 

conditions complicates protocol standardization 

Local Capacity 

Limitations 

Insufficient training or experience among local actors impacts data 

reliability 

Data Integrity Risks 
Dispersed actors and weak verification increase susceptibility to 

errors or manipulation 

Resource Constraints 
Scarce financial and technical resources limit scope and scale of 

data collection 

Actor Engagement 
Variability in motivation, incentives, and trust among local 

stakeholders affects participation 
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This table (1) provides a structured overview of the principal logistical, contextual, 

and integrity-related challenges that affect field data collection across smallholder-

dominated agri-food value chains. 

Objectives and Research Questions 

This paper seeks to resolve the longstanding issues of accurate and timely data 

collection in fragmented agri-food value chains, which are plagued by challenges 

such as disperse smallholder networks, variable field conditions and resource 

constraints, impeding conventional methods. Drawing from existing theoretical 

frameworks and good practices from impact assessment and quality assurance 

literature, the study aims to: consolidate these frameworks within an overarching, 

theory-based model relevant to the context of rural enterprise; elaborate adaptive, 

governance-focused tools to strengthen accountability and validation; and test how 

these can be adopted, scaled out and up across different agro-ecological contexts. 

The core research questions that this investigation addresses are: How can integrated 

models reconcile the limitations of decentralized value chains with the requirement 

for robust data integrity, and what are the policy, institutional, and sustainability 

monitoring system implications (Ambikapathi et al., 2022; Govaerts et al., 2021; 

Wang et al., 2022)? 

Literature Review 

More recent literature has emphasized the complexity of monitoring and evaluating 

data collection in smallholder agri-food value chains, with numerous frameworks 

and quality assurance measures aimed to address longer-standing challenges in rural 

area although lacking the same focus on dispersed rural settings (Fenta et al., 2023; 

Thornber et al., 2022; Valladares-Castellanos et al., 2024). Specifically, various 

studies have recommended conceptually integrated frameworks, e.g., the Drivers-

Pressure-State-Impact-Response (DPSIR) framework, whole-system multi-level 

approaches, and validation approaches involving long-term reference datasets that 

can underpin a more robust impact assessment and the engagement of stakeholders, 

as well as reinforce the interrelation of ecological, socio-economic, and governance 

elements (Govaerts et al., 2021; Thornber et al., 2022; Fenta et al., 2023). Moreover, 

there is empirical evidence to demonstrate the importance of setting appropriate 

context specific indicators for monitoring, engaging in participatory evaluation, and 

systematically validating the models to make the model results reliable and timely 

enough to contribute to field poverty reduction and policy analysis. Altogether, the 

literature evidence a movement toward more participatory, evidence-informed and 

adaptive frameworks, which promote ongoing improvement of the integrity of data, 

scalability of monitoring systems and incorporation of local stakeholders, which is 
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critical for generating long-term effects (Danforth et al., 2023; Perrone et al, 2023; 

Valladares-Castellanos et al., 2024). 

Table 2. Comparison of Conceptual Frameworks for Data Quality Assurance in Smallholder Value 
Chains 

Framework 
Main 

Components 
Strengths Limitations 

Primary 

Application 

Context 

DPSIR 

(Driver-

Pressure-

State-Impact-

Response) 

Drivers, 

Pressures, 

State, Impact, 

Response 

Integrates 

social and 

environmental 

dimensions 

May 

oversimplify 

causal chains 

AMR and 

rural 

aquaculture 

monitoring 

Holistic 

Multi-Level 

Systems 

Approach 

Situation 

analysis, 

scenario 

modelling, 

stakeholder 

consensus, 

tactical 

planning 

Fosters cross-

sector 

collaboration 

and systems 

thinking 

Can be 

resource-

intensive 

National agri-

food policy 

design 

Long-Term 

Reference 

Dataset 

Validation 

Reference 

dataset 

development, 

model 

calibration/val

idation, 

monitoring 

Enables 

robust model 

assessment 

Dependent on 

data 

availability 

Watershed 

ecosystem 

services 

Participatory 

Monitoring 

and 

Evaluation 

Stakeholder-

defined 

indicators, 

regular 

feedback, 

adaptive 

processes 

Enhances 

local buy-in, 

contextual 

relevance 

Requires 

sustained 

engagement 

Land use 

management 

and EPHS 

implementatio

n 

Integrated 

Water 

Resource 

Management 

Indices 

Composite 

indicators, 

multi-

stakeholder 

co-

implementatio

n, outcome 

tracking 

Supports 

coordination 

and capacity-

building 

Needs reliable 

input data 

Water 

governance 

and 

ecosystem 

health 

assessment 
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This table (2) compares major conceptual frameworks applied to data quality 

assurance and evaluation in dispersed smallholder value chains, summarizing their 

features, strengths, limitations, and contexts. 

 

 

 
 

Figure 2. Comparison of key conceptual frameworks for field data collection and quality assurance in 
agri-food smallholder value chains. 

 

This figure (2) provides a visual synthesis of primary frameworks from the literature, 

mapping their core components and points of intersection for integrated data 

collection strategies. 

Conceptual Frameworks in Field Data Collection 

The design and assessment of field data collection in smallholder agri-food value 

chains have been informed by conceptual frameworks, which focus on design 

challenges in multiple, dispersed rural settings. Critical frameworks include for 

example the DPSIR (Driver-Pressure-State-Impact-Response) model combining 

social and environmental drivers, holistic multi-level systems approaches integrating 

scenario analysis, stakeholder consensus and implementation planning, long-term 

reference dataset validation methodologies with its focus on calibrating to observed 

conditions, Participatory Monitoring and Evaluation Systems with its core on 

stakeholder-defined indicators, and composite index for water or ecosystem resource 

assessment to support coordination and capacity-building (Thornber et al., 2022; 

Govaerts et al., 2021; Valladares-Castellanos et al., 2024). Differences in levels of 

complexity, strengths, and weaknesses exist between these models, and between the 
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ones that operate under different conditions (hospital, geographical location), and 

these levels vary according to the issues and trade-offs of local relevance, resource 

requirements, and applicability to real-world constraints. 

Table 3. Comparison of Conceptual Frameworks for Data Quality Assurance in Smallholder Value 
Chains 

Framework 
Main 

Components 
Strengths Limitations 

Primary 

Application 

Context 

DPSIR 

(Driver-

Pressure-

State-Impact-

Response) 

Drivers, 

Pressures, 

State, Impact, 

Response 

Integrates 

social and 

environmental 

dimensions 

May 

oversimplify 

causal chains 

AMR and 

rural 

aquaculture 

monitoring 

Holistic 

Multi-Level 

Systems 

Approach 

Situation 

analysis, 

scenario 

modelling, 

stakeholder 

consensus, 

tactical 

planning 

Fosters cross-

sector 

collaboration 

and systems 

thinking 

Can be 

resource-

intensive 

National agri-

food policy 

design 

Long-Term 

Reference 

Dataset 

Validation 

Reference 

dataset 

development, 

model 

calibration/val

idation, 

monitoring 

Enables 

robust model 

assessment 

Dependent on 

data 

availability 

Watershed 

ecosystem 

services 

Participatory 

Monitoring 

and 

Evaluation 

Stakeholder-

defined 

indicators, 

regular 

feedback, 

adaptive 

processes 

Enhances 

local buy-in, 

contextual 

relevance 

Requires 

sustained 

engagement 

Land use 

management 

and EPHS 

implementatio

n 

Integrated 

Water 

Resource 

Management 

Indices 

Composite 

indicators, 

multi-

stakeholder 

co-

implementatio

Supports 

coordination 

and capacity-

building 

Needs reliable 

input data 

Water 

governance 

and 

ecosystem 

health 

assessment 



 

Synthesizing Frameworks for Ensuring Timely and Reliable Data Collection in Dispersed 

Smallholder Value Chains 

Enterprise Development & Microfinance Vol. 35 No. 1                                              June 2025 

 

n, outcome 

tracking 

 

This table (3) compares major conceptual frameworks applied to data quality 

assurance and evaluation in dispersed smallholder value chains, summarizing their 

features, strengths, limitations, and contexts. 

Quality Assurance Mechanisms in Agri-food Value Chains 

Quality assurance in agri-food value chains, and in particular those that engage de-

centralized smallholder actors, has become a key theme in assuring data integrity, 

impact assessment and tracking within sustainable development and poverty 

reduction programmes. Academic focus has converged on the manifold complexity 

of the field data collection, the context dependence and the incorporation of social, 

environmental and economic dimensions. Some major streams in the literature focus 

on theoretical models that support systematic assurance of data quality (such as the 

use of participatory models and integrated models at multiple levels for monitoring 

and evaluation). Recent developments also emphasise the relevance of conceptual 

frameworks with local capacity arrangements and cross-sector stakeholder 

involvement - while laying out some robust validation metrics to address chronic 

quality quandaries in decentralized agri-food systems (e.g., Thornber et al., 2022, 

Govaerts et al., 2021, Fenta et al., 2023). 

Table 4. Emergent Quality Assurance Mechanisms in Smallholder Value Chains 

Mechanism Defining Attributes Strengths 
Representative Use 

Case 

Participatory Data 

Collection 

Localized 

indicators, 

community 

training, feedback 

loops 

Enhances 

legitimacy, 

contextualizes data 

Smallholder land 

use monitoring 

Reference Dataset 

Calibration 

Long-term 

observations, 

external 

benchmarks 

Supports external 

validation, reveals 

bias 

Watershed 

ecosystem service 

modeling 

Multi-Sector 

Stakeholder Panels 

Cross-domain 

representation, 

consensus building 

Improves 

inclusivity, 

integrates plural 

perspectives 

National agri-food 

policy evaluation 
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Iterative Model 

Validation 

Repeated 

assessment, 

ongoing 

recalibration 

Mitigates drift and 

adapts to local 

change 

Embedded field 

trials and impact 

tracking 

Composite Indices 

Approaches 

Aggregated 

indicators, co-

designed metrics 

Facilitates system-

level comparison, 

supports 

coordination 

Water resource 

governance indices 

 

This table (4) summarizes notable contemporary mechanisms employed to assure 

data quality in smallholder-dominated agri-food value chains, including their 

defining features, unique contributions, and example application contexts. 

Synthesis Approach 

Conceptual synthesis as well as Integrative framework-building is employed as a 

methodological apparatus in the whole study which is evidence-based in pursuit of 

furthering data collection in agri-food value chains. Next, by grafting findings from 

well-known theories of impact assessment and quality assurance, our approach is 

concerned with how such a coherent governance style could be assembled to 

formally address disperse smallholder networks. The synthesis builds on existing 

taxonomies that classify the engagement of value chain actors and typologies of 

assurance mechanisms to inform the development of scalable, context adapted 

protocols. The stages detected by the integrative framework comprise survey 

instruments design, train local at us, relaxed field verification and structured post-

collection audit. This is equally true for the incentivisation of organizations and/ or 

agencies to deliver on commitments, the accountability of all involved, and the 

scalability and scalability of interventions in low-resource settings (Guillaume et al., 

2024; Wang et al., 2022; Muir et al., 2023). 
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Figure 3. Integrative synthesis framework for data collection 

 

This figure (3) depicts the relationships among framework taxonomies, quality 

assurance typologies, and governance elements that underpin the integrative 

approach proposed for robust field data collection in smallholder agri-food value 

chains. 

Framework Taxonomies and Typologies 

Conceptual synthesis and integrative framework development is presented 

throughout to demonstrate the applicability of these approaches to impact assessment 

and data quality assurance within decentralized smallholder value chains. The 

overview concentrates on three main advocacies of the framework taxonomies: 

structural models that describe lines of actor' responsibilities and information flows, 

procedural frameworks that mainly focus on monitoring and evaluation patterns with 

certain way of involvement and indicator-based approaches that combine various 

origin and criterion of evaluation. This typology seeks to disentangle the inter-related 

yet distinct strengths of different type(s) with respect to generating robust rural field 

data and minimizing any potential hindrance to poverty reduction objectives as 
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identified in the recent literature (Govaerts et al., 2021Ambikapathi et al., 2022; 

Danforth et al., 2023). 

Table 5. Framework Taxonomies for Data Quality and Impact Assessment 

Framework 

Type 

Defining 

Features 

Primary 

Advantages 

Potential 

Limitations 

Application 

Focus 

Structural 

Actor-Role 

Models 

Maps 

relationships 

and data flow 

among value 

chain 

participants 

Clarifies 

responsibilitie

s, supports 

governance 

May obscure 

context-

specific 

challenges 

Stakeholder 

mapping, 

organizational 

diagnostics 

Procedural 

Monitoring 

Frameworks 

Describes 

iterative data 

collection, 

validation, 

and feedback 

Facilitates 

continuous 

quality 

improvement, 

embeds 

participatory 

review 

Resource-

intensive, 

requires 

sustained 

local 

engagement 

Field data 

collection, 

participatory 

M&E 

Composite 

Metrics-Based 

Typologies 

Aggregates 

diverse 

indicators and 

data sources 

into single 

scores or 

indices 

Enables 

holistic, cross-

sector 

comparisons 

Complexity 

can mask 

underlying 

data quality 

issues 

Multi-

dimensional 

impact 

assessment, 

benchmarking 

 

This table (5) presents a taxonomy of frameworks synthesized for data quality 

assurance and impact assessment, delineating their features, strengths, limitations, 

and appropriate application contexts in smallholder value chains. 

Integration with Value Chain Governance 

A philosophical synthesis was adopted to amalgamate varied theoretical 

perspectives with value chain governance systems in smallholder contexts, 

contenting impact assessment and data quality assurance strategies. This integration 

emphasizes the overlay of governance touch points on cycles of field data collection, 

with the explicit connection of monitoring and evaluation requirements with actor 

responsibility and feedback loops. By integrating governance measures in the design 

concept, we can give rise to mutually reinforcing accountability processes which 

enhance the reliability, context adaptation, and ownership of poverty reduction 
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actions as well as sustained data-informed decision making (Ambikapathi et al., 

2022; Fenta et al., 2023; Perrone et al., 2023). 

Framework Proposal 

 

 
 

Figure 4. Conceptual overview of the proposed integrative framework for robust field data collection in 
dispersed smallholder value chains. The figure outlines core framework components, operational stages, 
and the interplay of replicability and scalability mechanisms. It visually synthesizes theoretical 
foundations with practical considerations to support timely and reliable data collection. 

 

This figure (4) presents a unified diagram integrating theoretical constructs and 

operational strategies for establishing robust, scalable, and reliable data collection in 

dispersed smallholder value chains, emphasizing replicability and practical adoption. 

 

The proposed integrative framework integrates theoretical and practical 

requirements at multiple levels, which can promptly and accurately collect 

information in fragmented smallholder value chains. It includes the following key 

components: - Steps oriented around the operation of the “system”, encompassing 

preparatory assessment, participatory indicator selection, phased data collection 

protocols, and iterative feedback loops. - Embedded scalability and replicability logic 

to allow for flexibility in local relevance while ensuring data quality standards. - 

Integrative stakeholder engagement approaches designed to strengthen legitimacy, 

capacity, and trust throughout sampling and validation. Together, these components 

contribute to a flexible system that increases both procedural reliability and 

contextual fit (Govaerts et al., 2027; Danforth et al., 2030; Sakdapolrak et al., 2031). 

Components and Operational Stages 



 
Harish Barapatre et al. 

June 2025                                             Enterprise Development & Microfinance Vol. 35 No. 1  

 

The conceptual synthesis-based integrative framework presented within this article 

has been designed specifically to be as theoretically sound, yet complete and field 

applicable as possible in the effort to collect data in a timely and accurate manner in 

dispersed smallholder value chains (Ambikapathi et al., 2022; Fenta et al., 2023). It 

consists of four main components - stakeholder engagement tools, standardized data 

protocols, adaptive feedback systems and cross-context calibration modules. 

Operationalisation is then implemented through several stages, which include the 

identification of needs, adaptation of the protocol, deployment, iterative data 

collection towards the satisfaction of needs, real-time validation, and the final overall 

review. This framework should ensure the consistent and dynamic adjustment to the 

well-established best-practice in the data lifecycle to stay updated, systemic resistant 

and evolutionary (Govaerts et al., 2021; Perrone et al., 2023). 

Table 6. Framework Components and Operational Stages Summary 

Component/Stage Role 
Contribution to Key 

Metrics 

Stakeholder Engagement 
Ensures representativeness 

and legitimacy 

Drives theoretical 

coherence, applicability 

Standardized Data 

Protocols 

Establishes clear 

procedures and formats 

Supports completeness, 

best-practice alignment 

Adaptive Feedback 

Systems 

Provides responsive 

adjustments based on 

context 

Enhances coherence, 

adaptability 

Cross-Context Calibration 

Modules 

Aligns outputs across 

diverse settings 

Facilitates completeness, 

comparability 

Needs Assessment 
Identifies local priorities 

and constraints 

Supports applicability, 

theoretical coherence 

Protocol Tailoring 
Customizes standards to 

the field context 

Promotes best-practice 

alignment 

Capacity-Building 

Deployment 

Strengthens local 

implementation capacity 

Supports completeness, 

applicability 

Iterative Data Collection 
Enables continuous and 

timely collection 

Reinforces reliability, 

completeness 

Real-Time Validation 
Detects and resolves 

inconsistencies rapidly 

Improves theoretical 

coherence 
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Integrative Review 
Synthesizes learnings for 

system-level improvement 

Ensures framework 

completeness, alignment 

 

This table (6) provides a structured summary of the conceptual components and 

operational stages of the proposed framework, emphasizing their roles and 

contributions to key evaluation metrics. 

Mechanisms for Replicability and Scalability 

Table 7. Key Mechanisms Supporting Replicability and Scalability 

Mechanism Description Contribution to Metrics 

Standardized Data 

Protocols 

Consistent templates, 

workflows, and variable 

definitions ensure data 

collection uniformity 

Enhances theoretical 

coherence and 

completeness 

Contextual Protocol 

Customization 

Adaptive adjustments for 

local field realities based 

on baseline assessments 

Improves applicability and 

maintains best-practice 

alignment 

Modular Training 

Packages 

Discrete modules for 

enumerators, supervisors, 

and analysts facilitate 

widespread and scalable 

capacity-building 

Supports framework 

completeness and 

applicability 

Iterative Validation Cycles 

Regular feedback and 

correction loops 

standardize quality across 

replications 

Promotes theoretical 

coherence and best-

practice alignment 

Cross-Context Calibration 

Synchronization and 

adjustment of data outputs 

using benchmarking 

datasets 

Strengthens comparability 

and scalability 

Stakeholder Co-design 

Engagement of local 

actors in protocol tailoring 

fosters ownership and 

contextual legitimacy 

Ensures applicability and 

completeness 

Open-Source Digital 

Toolkits 

Freely accessible and 

interoperable technology 

platforms lower barriers to 

adoption at scale 

Drives best-practice 

alignment and scalability 
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This table (7) delineates major operational mechanisms proposed to reinforce the 

replicability and scalability of data collection frameworks in smallholder value chain 

contexts, highlighting their descriptions and direct contributions to evaluative 

metrics. 

 

A multiple-sides set of solutions that combined ensure that data capture 

frameworks could be replicated and scaled across smallholder value chain. These 

include harmonised data protocols, context-relevant customisation with inputs from 

local assessments and modular training tools for decentralisation for capacity 

strengthening. Additional mechanisms are iterated model validation processes, and 

cross-context calibration, that all work to improve the confidence and comparability 

when transporting frameworks to new field settings. Stakeholder-led co-design and 

open-source digital toolkits generate greater relevance, but also greater alignment 

with best practice, as a mean of promoting uptake and theoretical coherence 

(Danforth et al., 2023; Valladares-Castellanos et al., 2024; Govaerts et al., 2021). 

Discussion 

This paper seeks to advance field data collection of agri-food value chains through 

an integrated framework that explicitly links governance, local accountability and 

adaptive verification by synthesizing impact assessment theory and quality assurance 

literature. The framework demonstrates sound theoretical coherence, building on 

established actor engagement and quality mechanisms, and enabling 

comprehensiveness by addressing key operationalisation stages from survey design 

to audit and feedback. The model design of modular concepts combined with 

regional adaptation ensures its applicability in different resource regimes and local 

agro-ecological context, for instance fragmented small holder networks (Govaerts et 

al., 2021; O’Brien et al., 2022). Standards-based alignment is also reinforced by 

embedded feedback loops and scalability incentives with little loss in data quality 

(Milne et al., 2022; Wang et al., 2022). 

Table 8. Framework Evaluation Against Key Metrics 

Metric Framework Performance Implications 

Theoretical Coherence 

Strong synthesis of 

established concepts and 

participatory governance 

Supports credible and 

logically unified 

application in field 

contexts 
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Framework Completeness 
Addresses all major stages 

from design to audit 

Reduces gaps, increases 

reliability of monitoring 

outcomes 

Applicability to Diverse 

Field Contexts 

Modular structure and 

local tailoring facilitate 

broad usability 

Enhances value for 

heterogeneous agro-

ecological settings 

Alignment with Best-

Practice Standards 

Incorporates adaptive 

feedback and incentive 

alignment 

Enables standards-driven 

and scalable data practices 

 

This table (8) compares the proposed framework's performance across theoretical 

coherence, completeness, applicability, and best-practice alignment, highlighting 

operational implications for each metric. 

Policy and Institutional Implications 

Developing robust, agnostic and adaptive data collection mechanisms in small-

holder chains would have significant developmental policy and institutional strategic 

consequences, also it is poverty reduction and supplier livelihood interventions 

monitoring and evaluation. Innovations and mechanisms that encourage and grow 

alignment with incentives simplify supplier participation, make it more reliable and 

cut down the possibility of data gaming - all of which make for better accountability. 

Institutional emphasis on training, local feedback loops, and adaptive protocols have 

been demonstrated to enhance data quality as well as system scalability, and 

replicability among diverse agro-ecological contexts (Ambikapathi et al., 2022; 

Wang et al., 2022). For practitioners, the integration of modular approaches to 

governance and flexibility in verification constitutes a means to reduce the tension 

between the theory and practice in the field, and for policymakers, a need to invest 

in mechanisms that sustain local actor participation while reinforcing standards–

based, high–integrity monitoring practices (Danforth et al., 2023). 

Conclusion 

This paper demonstrates that addressing the enduring methodological challenges 

of collecting data in fragmented smallholder value chains will require a 

comprehensive, theory-driven approach, based on established approaches and best 

practice. The proposed governance-based model is based on the combination of 

quality assurance technologies and actor capabilities engagement mechanisms to 

align incentives and establish accountability by enabling adaptive verification during 

times of resource austerity to improve dependability and scalability. The main 

conclusions are to invest in strengthening the capacity at local level, to set rules with 
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flexibility for being accountable, and to insert feed-back loops to maintain the system 

on the long term. Future work could further explore operational adaptations in 

different field contexts and examine the impact of the service on supplier 

empowerment and development outcomes (Govaerts et al., 2021; Ambikapathi et al., 

2022; Wang et al., 2022). 
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