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Abstract

The South African Government prioritises Small, Micro-, and Medium Enterprises (SMMEs)
as catalysts for employment creation, in alignment with Sustainable Development Goal
8 (SDG 8), Decent Work and Economic Growth, which advocates for sustained, inclusive,
and sustainable economic growth. However, the extent to which agro-processing SMMEs
translate this policy ambition into measurable socio-economic gains remains contested
due to persistent structural, financial, and operational constraints. This study develops
a comprehensive, data-driven business support framework tailored to agro-processing
SMME:s in the Free State province of South Africa. Employing a mixed-methods approach,
survey data from 88 agro-processing SMMEs were analysed across 18 business performance
dimensions. Average agreement scores and performance gaps were utilised to diagnose
strengths and vulnerabilities within the sector. While overall performance was relatively
strong (average agreement score: 86.7%), a critical weakness emerged in operational cost
management (76.1%), revealing a 14.2% gap relative to the highest-performing dimension,
equipment selection (90.3%). Based on these empirical insights, the study proposes a
three-tiered business support architecture: (i) maintaining and leveraging high-performing
dimensions (>85% agreement), (ii) targeted enhancement for moderate-performing areas
(80-84.9%), and (iii) crisis intervention for critical weaknesses (<80%). The framework
integrates cross-cutting support services, including financing, regulatory guidance, and
technology access, delivered through a phased implementation strategy comprising cri-
sis intervention, system establishment, and optimisation and scaling. A multi-channel
delivery mechanism, combining a hub-and-spoke model, mobile support units, and a
digital platform, ensures provincial accessibility. By translating performance diagnostics
into differentiated policy action, the framework promotes efficient resource allocation,
supports both high-potential and vulnerable agro-processing SMMEs, and embeds a robust
monitoring and evaluation system to track key performance indicators. The study con-
tributes to the SMME development literature by demonstrating how structured, tiered, and
context-specific support models can strengthen resilience, competitiveness, and sustainable
agro-industrial growth in developing-country settings.

Keywords: employment creation; data-driven model; partnership networks; sustainability;
targeted interventions; three-tiered approach; key performance indicators

1. Introduction

Globally, the agro-processing sector plays a fundamental role in promoting
manufacturing-based value addition and job creation [1]. However, during economic
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recessions, climate change, and higher investment costs, numerous obstacles arise. Key
among these are infrastructure limitations, including insufficient transportation, storage,
and processing facilities, which can impede the smooth movement of raw materials and
finished goods. This is worsened by persistent limited access to finance, especially for
many small, medium, and micro-enterprises (SMMEs), which face difficulties in obtaining
capital to invest in modern equipment and technology [2].

With the advent of global trade, persistent gaps in quality control and standards persist,
particularly in ensuring consistent product quality and meeting international standards,
posing challenges for agro-processors [3]. There is also evidence of issues in the realm
of market entry, with significant gaps in opportunities to expand into new markets, both
domestically and internationally, which necessitate implementing strategies to overcome
trade barriers and comply with regulations.

There is evidence that the design of a business support framework directly addresses
the critical, long-standing gaps in South Africa’s agro-processing SMME sector [4]. The
industry has historically been characterised by market concentration, financial constraints,
skills shortages, and difficulties in meeting stringent international standards. These sys-
temic challenges have often left SMMEs with fragmented and ineffective support [5].
Additionally, broader corporate behaviours, such as the transparency and quality of sus-
tainability disclosures, have been shown to influence firm performance and stakeholder
trust, adding another layer of complexity to the business environment [6].

The persistent failure to address critical gaps has resulted in missed opportunities for
the agro-processing SMMESs and the broader economy [7]. Experiences in similar contexts
in Nigeria showed that, without proper support, agro-processing SMMEs with weaknesses
in operational cost management are at high risk of failure, leading not only to job losses
but also to the stifling of the potential for a more inclusive and diverse agro-processing
sector [8]. Similarly, South African agro-processing SMMEs that are excelling in areas such
as equipment selection and customer responsiveness are unable to fully capitalise on their
strengths without strategic support for market expansion and brand enhancement. This
means they often fail to transition from local to national or international markets, limiting
their growth potential and the sector’s overall contribution to the economy [9]. The lack
of a strategic framework has meant that the potential of these agro-processing SMMEs to
become innovative leaders and key employees remains largely unrealised.

Guided by Assan [10] and Boru etal. [2], this paper defines innovation as any process-
changing tool or approach used in performance management by SMMEs in agro-processing
activities. In the industry, an innovation system is also seen as a dynamic process of interac-
tion embedded in specific social, economic, institutional, and policy contexts and driven
by multiple stakeholders [11]. These facets also show the existence of many stakeholders
who should provide goods and services for the final adoption decision to be made [12].
Understanding innovativeness in this way can therefore be viewed as a toolkit for exploring
and unpacking the desired and main behaviour in the innovation-decision processes of
individuals (managers) and organisations (SMMEs), as influenced by their environments
within a stakeholder platform.

Inspired by the South African experiences reported by Krishnan and Das Nair [13], this
paper therefore posits that, to accelerate business resilience, business development innova-
tions must focus on processes to improve performance for South African agro-processing
SMMEs. As such, from an economic transformation perspective, Mabugu and Hlong-
wane [14] further argued that demand-driven approaches need to be used in innovation
design and evaluation programmes. These complexities, though they seem to occur in
isolation, can in practice occur simultaneously, thereby posing challenges for decision mak-
ers in managing firm-level variables as catalysts for business transformation. As alluded
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to by Ahimbisibwe et al. [15], an innovation such as adapted robotics-based processing
plants, advocating for agro-processing SMMEs in South Africa, can be understood as a
multi-actor process.

Specifically, this paper was highly motivated by the reality that designing a business
support framework using data is an innovation, given its tailored, data-driven approach,
which contrasts with traditional, generic support models. This is particularly significant in
South Africa’s agro-processing sector, where a lack of targeted support has exacerbated
existing gaps. The study aimed to analyse the performance of SMMEs in the Free State
province and to design an adaptive business framework that effectively bridges these gaps.
It is crucial to bridge them to foster economic growth and job creation, enhance the sector’s
competitiveness by resolving critical issues such as operational cost management, and en-
sure the efficient allocation of limited resources to areas with the most tremendous impact.

Current studies on South Africa’s agro-processing sector reveal a significant gap in
integrated support frameworks for SMMEs [4,16,17]. Although some innovations are noted
in the literature by Chitonge [5] and Krishnan and Das Nair [13], extensive evidence shows
a lack of a cohesive model that simultaneously addresses key firm-level variables, such
as innovation, management practices, and financing [9,18]. Furthermore, there remains
a persistent disconnect between high-level entrepreneurship policies and their practical
implementation, particularly regarding investments in modern infrastructure and dig-
ital technology [17,19]. Building on the initial work of Bowman and Chisoro [16], this
study aims to bridge this gap by developing a comprehensive, data-driven firm-level busi-
ness support framework that guides practitioners in establishing and nurturing resilient
agro-processing SMMEs. The following objectives guided this study: (1) to assess the
performance of agro-processing SMMEs in the Free State province across a range of key
business dimensions; (2) to identify and prioritise critical performance gaps requiring inter-
vention; and (3) to develop a comprehensive, data-driven business support framework that
provides targeted strategies for agro-processing SMMEs at different performance levels.

The innovative business development models proposed in this paper bridge this
by identifying specific weaknesses, such as significant performance gaps in operational
cost management. By moving beyond a one-size-fits-all model, the framework ensures
that resources are precisely allocated where they are needed most: providing crisis in-
tervention for struggling agro-processing SMMEs, targeted enhancement for those in the
improvement zone, and advanced support to leverage the strengths of high performers.
This integrated approach transforms abstract challenges into concrete, actionable strate-
gies, making the support both efficient and highly relevant to the specific needs of the
agro-processing SMMEs.

2. Materials and Methods
2.1. Study Area

The study area is the Free State province of South Africa, as indicated in Figure 1.
The Free State, formerly known as the Orange Free State, is a province of South Africa.
Its capital is Bloemfontein, which is also South Africa’s judicial capital. Its historical
origins lie in the Boer Republic known as the Orange Free State, later the Orange Free State
Province. The study area included the district municipalities of the Free State, including
Mangaung, Fezile Dabi, Thabo Mofutsanyana, and Sedibeng, and the towns within these
district municipalities, including Heilbron, Parys, Bethlehem, Harrismith, Vereeniging,
Deneysville, QwaQwa, Phuthaditjaba, and Thaba Nchu. This study treats the Free State
province as a case study to develop and propose a context-specific yet methodologically
replicable business support framework.
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Figure 1. Study area. Sources: Authors.

2.2. Research Design and Sampling Strategy

The paper employed a mixed-methods approach that integrated quantitative and
qualitative analysis to assess the performance of agro-processing SMMEs purposively
selected for this study in the Free State province of South Africa. This methodology
provided a comprehensive understanding of the business support needs and guided the
development of a strategic intervention framework.

The approach employed problem tree analysis as the primary diagnostic tool to
map firm-level challenges across mechanisation, financing, capacity building, and mar-
ket networks, while simultaneously examining policy responses within value chains that
demonstrate significant SMME participation gaps. This methodological stance enabled
cross-sectional investigation of multi-actor perspectives (farmers, SMMEs, development
partners, government agencies). It facilitated the identification of evidence-based inter-
vention strategies targeting both micro-level firm operations and macro-level ecosystem
support structures in South Africa’s Free State agro-processing sector.

Identifying and examining the problem were crucial stages for the key informant
interviews, as they enabled all stakeholders and sector experts to map the problem situation.
A problem tree, which stakeholders could validate during the policy development process,
was used to examine and map the problem situation—the positioning of the integrated
business support framework guided by Manasoe etal. [17]. The study put forward a
hypothesis that there is a large, untapped reservoir of transformation opportunities in the
agro-processing sector and modern agrobusinesses in South Africa. Significant gaps exist in

https:/ /doi.org/10.3390/su18062754


https://doi.org/10.3390/su18062754

Sustainability 2026, 18, 2754

50f19

implementing comprehensive, inclusive support policies that target firm-level investments
and capacity to improve SMME performance.

Several areas within the agro-processing system have not been adequately tapped
to unlock opportunities for enhanced performance for SMMEs. To understand these, the
problem framework was therefore guided by the need to explore challenges in operations
(at the firm level) while also acknowledging policy or programme responses that support
agro-processing systems in South Africa. This implied tracking the thematic areas identified
in the preliminary review: challenges, aspirations, and opportunities.

Indicative conceptual issues that the study further explored within the framework
of capacity included key firm-level variables, namely mechanisation, financing, capacity
building, and market networks. These thematic problem areas would also inform potential
business development and the capacity-strengthening regions presented in the data col-
lection tools. Conceptualising these tools in the business development framework of the
SMMESs was essential since this would enable the study to envisage and recommend po-
tential strategies and intervention areas, not only for the SMMEs, but for other supporting
partners, including the national and provincial government of South Africa, especially in
the Free State province, the private sector, and financing organisations.

Data collection involved stakeholder consultations and technical deliberations,
achieved through key informant interviews and targeted forums, to examine further the
status, causes, and strategies to address agro-processing issues faced by SMMEs in South
Africa. The targeted stakeholders interviewed included farmers, farmer organisations,
SMMEs (including cooperatives and private companies), food companies, development
partners, and government agencies. These consultations and interviews were based on
selected value chains and SMMEs prior to the consultations. A preliminary analysis in-
formed this selection, and particular attention was given to value chains with significant
gaps in SMME participation in agro-processing.

Ethical clearance for the protocol was approved by the Research Ethics Committee at
the University of the Free State in accordance with the General/Human Research Ethics
(GHREC) guidelines and regulations, reference number UFS-HSD 2023/0773. Participants
volunteered after the ethical principles were publicly announced. All participants were
informed, and they completed and signed a consent form before actively participating in
the study.

Using Equation (1) of Krejcie and Morgan [20], determine the sample size and validate
using a sample size table:

X% % N * p(1—1p)
(ME? « (N=1)) +X2 « p(1-p)

n —=

(1)

where

n = sample size;

X? = chi-square for the confidence interval (CI) of 95% at 1 degree of freedom (3841);

N = population size (number of registered SMMEs), determined to be approximately
125, and thus an infinitely small population;

p = population proportion (assumed to be 0.5 since this would provide the maximum
sample size);

ME = Margin of Error (0.5%).

Therefore, the actual sample size for this study was determined using a contin-
gency /attrition rate of 5%, applied to account for non-respondents.

1.962 % 250 % 0.5(1 — 0.5) ~120.05
(0.052 % (250 — 1)) +1.962 x 0.5(1 — 0.5)  1.2704

)

n—=
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This results in 94.5 respondents, rounded to 95, for the agro-processor survey. How-
ever, given the nature of the smallholder agricultural sector in South Africa, where small
businesses engage in multiple livelihood activities, and field-related constraints, including
limited willingness to participate among some farmers, data were collected from 88 farm-
ers. Despite this reduction, the sample remains representative of the affected farming
population. To assess the impact of this sample reduction, a post hoc bootstrap confidence
interval analysis (with 1000 resamples) for key estimates was conducted following Efron
and Tibshirani’s procedures using the Bias-Corrected and Accelerated (BCa) method, which
indicated acceptable precision, confirming that the sample is representative for analysis.

The results were analysed for agreement and disagreement, and a specific statement
needed to achieve >85% consensus from the expert participants on the response options
of must have/essential, good to have/functional, and unnecessary. Each statement also
had a free-writing comment section to gather qualitative responses. In relation to the
free-text comments, a thematic approach was used to analyse the data by identifying
concepts and categories. To ensure authenticity, the supervisors evaluated the groupings
and categories [21].

The quantitative analysis focused on the performance data of 88 agro-processing
SMMEs across 18 business dimensions. Key metrics were then subsequently derived from
this data, including the average agreement scores and the identification of performance
gaps. The average agreement score across all dimensions was intended to reflect the
average percentage of respondents who agreed or strongly agreed with each dimension’s
success. This metric was instrumental in categorising dimensions into three performance
tiers, as shown in Table 1.

Table 1. Business performance tier classifications.

Tier1 Tier 2 Tier 3
Excellence Zone, Improvement Zone, Critical Intervention Zone,
>85% agreement 80-84.9% agreement <80% agreement

Sources: Authors’ compilations.

A performance gap was also calculated by comparing the highest-performing di-
mension, equipment selection, with the lowest-performing dimension: operational cost
management. This approach highlighted the most critical areas requiring immediate inter-
vention, employed triangulation, and developed a business support framework to translate
the findings into a strategic, actionable plan. This framework considered firm-level per-
formance drivers and strategic pillars for integration to guide interventions. Based on
the performance tiers, a tailored approach was designed to address specific needs. For
instance, the Tier 1 dimensions were assigned the strategy of “Maintain and leverage
existing strengths”, while Tier 2 was assigned “Targeted enhancement programmes”.

In contrast, the critical Tier 3 dimension was assigned a “Crisis Intervention Pro-
gramme”. The strategic actions, such as “Build customer loyalty programmes” for high
performers or “Intensive support and funding” for struggling agro-processing SMMEs,
provided a roadmap for implementing the findings. This integrated approach ensured
that data-driven insights directly led to practical, targeted, and comprehensive support
strategies for agro-processing SMMESs. Performance gaps were calculated by comparing
the highest- and lowest-performing dimensions.

The three-tier system metric, as also employed by Turner [22] and van Lill and Tay-
lor [23], was instrumental in categorising dimensions into three performance tiers, as
shown in Table 1. These thresholds (>85%, 80-84.9%, <80%) informed by Turner [22]
and van Lill and Taylor [23] were established based on a programmatic logic for resource
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allocation. They are designed to create a clear triage system: Tier 1 represents a ‘maintain
and leverage’ zone where performance is strong; Tier 2 is an ‘enhancement’ zone signalling
a need for targeted support to prevent decline; and Tier 3 is a ‘critical intervention” zone
requiring immediate, intensive resources to avert business failure. This approach ensures
that support is strategically directed to where it can have the most significant impact.

3. Results
3.1. Summary Statistics for the Key Indicators

Table 2 provides an overview of the agro-processing SMMEs and dimensions analysed
in the study. The study assessed 88 agro-processing SMMEs across 18 business perfor-
mance dimensions, revealing key patterns. The overall average agreement score was 86.7%,
indicating generally strong operational performance across the agro-processors in the Free
State, notwithstanding limited national policy support. Of the 18 dimensions evaluated,
16 (88.9%) were classified within Tier 1 (>85% agreement), one dimension (5.6%) in Tier 2
(80-84.9%), and one dimension (5.6%) in Tier 3 (<80%). Equipment selection emerged as
the highest-performing dimension (90.3%), while operational cost management recorded
the lowest score (76.1%), generating a performance gap of 14.2 percentage points. This gap
represents the most marked disparity within the performance structure. While most firms
demonstrate strong multidimensional capabilities, 21 firms (23.9%) reported significant
weaknesses in operational cost management, whereas 76.1% displayed strong overall perfor-
mance. This distribution suggests concentrated vulnerability rather than systemic sectoral
failure, suggesting appropriate targeted intervention rather than universal intervention.

Table 2. Summary statistics.

Metric Value Percentage
Total agro-processing SMMEs analysed 88 100%
Total dimensions assessed 18 100%
Average agreement score 86.7% —
Highest performing dimension Equipment selection 90.3%
Lowest performing dimension Operational cost management 76.1%
Performance gap Equipment selection vs. cost management 14.2%
Dimensions in Tier 1 16 88.9%
Dimensions in Tier 2 1 5.6%
Dimensions in Tier 3 1 5.6%
Agro-processing SMMEs with cost management issues 21 23.9%
Agro-processing SMMEs with strong performance 67 76.1%

Source: Authors’ analysis.

Table 3 outlines a three-tiered approach to support interventions, categorising dimen-
sions by performance. Tier 1 (Excellence Zone): The 16 dimensions in this tier demonstrate
strong performance across core business areas. Equipment selection (90.3%), customer
responsiveness (89.8%), technology adoption (89.8%), and business support access (89.8%)
are the top performers. These strengths provide foundations for competitive advantage and
should be leveraged through market expansion, innovation leadership, and peer mentoring
programmes. The allocation of 40% of resources to this tier reflects a strategic shift from
deficit-focused approaches to performance optimisation.

Tier 2 (Improvement Zone): Maintenance requirements (84.1%) are the sole dimension
in this tier, sitting at a critical threshold between adequacy and vulnerability. This dimen-
sion connects equipment selection excellence (Tier 1) to the cost management crisis (Tier 3),
as poor maintenance accelerates depreciation and reduces efficiency. The 20% resource
allocation enables preventive intervention through maintenance training, service provider
networks, and digital tracking systems before performance declines further.
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Tier 3 (Critical Intervention Zone): Operational cost management (76.1%) represents a
fundamental sustainability threat despite excellence in other dimensions. The concentration
of this vulnerability among 23.9% of firms (21 out of 88) indicates specific rather than univer-
sal risk. The 40% resource allocation, the highest across all tiers, reflects appropriate crisis
prioritisation, targeting intensive financial management training, one-on-one mentorship,
digital cost tracking with technical assistance, and business restructuring support.

Table 3. Performance tier classification.

Performance Tier

Strategic Considerations for Business Framework

Performance . . Resource
Tier Firms Affected Intervention Type Allocation
. L o
Tier 1: Excellent zone (>85 agreement) Tier 1 88.9% of dimensions Optimisation an.d l'everage/mamtam 40% of
and leverage existing strengths resources
Count: 16 dimensions
Average agreement: 87.9%
0,
Tier 2: Improvement zone (80-84.9% agreement) Tier 2 5.6% of dimensions ~ Targeted enhancement fgs/ooffces
Count: 1 dimension (maintenance requirement)
Average agreement: 84.1%
. P . o . o . . s . 40% of
Tier 3: Critical intervention zone (<80% agreement) Tier 2 5.6% of dimensions Crisis intervention

resources

Count: 1 dimension (Operational cost management)

Average agreement: 76.1%

Source: Authors’ analysis.

3.2. Analysis of Key Business Dimensions of the Support Framework

The results in Figure 2 present an importance matrix plotting performance scores
against strategic importance, enabling identification of areas requiring immediate attention
versus those performing well. The results indicate that food safety (3.87/4.0) is the strongest-
performing area, followed by customer responsiveness (3.84) and the scale of processing
operations (3.83). These strengths suggest effective management of operational and quality-
related aspects. The lowest-scoring variables are facility planning (3.56), targeted business
support for facilities (3.69), and selecting suitable processing equipment (3.68), indicating
challenges with infrastructure development and technology adoption.

Average importance score for firm level variables

Ensuring food safety

¢ Customer

Facilities planning feSpORSVEResS

Selecting suitable Scale of processing
processing equipment “ operations

Targeted business 9

support for facilities - Regulatory compliance

Appropriate design ° Technology adoption

Packaging and labeling R&D integration

Figure 2. Importance matrix and score for the business development framework. Source:
Authors’ analysis.
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Table 4 provides a comprehensive breakdown of all 18 dimensions, ranking them by
their total agreement score. The table shows the distribution of scores for Strongly Agree
(SA), Agree (A), and Disagree/Strongly Disagree (D/SD). This result is used to assign
each dimension a performance tier and a strategic priority level, guiding specific actions
for each area. The dimensions cluster into meaningful groups. Operational excellence
dimensions (standards compliance, processing scale, food safety, packaging, business
support systems: 87.5-88.6%) demonstrate strong technical and compliance capabilities.
The innovation and efficiency dimensions (research and development (R&D) integration,
regulatory compliance, and process efficiency: 85.2-86.4%) show solid performance with
improvement opportunities. The vulnerable domain of maintenance requirements (84.1%)
represents a preventive opportunity, while the critical crisis in operational cost management
(76.1%) demands immediate intervention.

Operational cost management (76.1%) poses fundamental sustainability threats de-
spite excellence in other dimensions. The 14.2% gap from equipment selection reveals that
agro-processing SMMEs demonstrate sophisticated capital investment capacity but strug-
gle with ongoing financial management. Concentration among 23.9% of agro-processing
SMME:s indicates specific rather than universal vulnerability, demanding a differentiated
crisis response through intensive financial management bootcamps, one-on-one mentor-
ship pairing struggling agro-processing SMMEs with high performers, digital cost tracking
with intensive technical assistance recognising technology alone as insufficient, business
restructuring support including temporary subsidies or operational audits, and strategic
purchasing training. The 40% resource allocation appropriately prioritises crisis interven-
tion, but production excellence cannot compensate for poor cost management, threatening
individual sustainability and broader economic transformation goals.

3.3. Strategic Roadmap for Supporting Agro-Processing SMMEs

Table 5 provides a strategic roadmap for supporting agro-processing SMMEs based
on their performance level. The concentration of high performers (67-79%) demonstrates
substantial entrepreneurial capacity, enabling reasonable multidimensional performance.
The moderate segment (11-24%) requires targeted interventions to prevent stagnation. The
struggling concentration (10-24%) represents a specific vulnerability requiring intensive,
personalised support. This triage approach ensures that immediate crisis intervention
prioritises imminent failure risks (allocating 40% of resources to Tier 3), while strategic
enhancement targets high performers for market expansion and innovation leadership.

3.4. Business Support Framework and Matrix

Figure 3 visually represents the overall business support framework. It shows how
firm-level considerations (individual, organisational, and institutional) and strategic inte-
gration pillars lead to firm-level drivers of performance. The framework concludes with a
strategic action plan consisting of three phases: targeted interventions, performance track-
ing, and collaborative refinement. The ultimate goal was to create resilient and competitive
agro-processing SMMEs.

The three-level structure, integrating individual (human resources, technical capacities,
leadership), organisational (financing, research, infrastructure), and institutional (policy
advocacy, monitoring) dimensions, recognises that SMMEs’ performance depends on
capabilities across micro-, meso-, and macro-levels.

The five pillars of facility planning, equipment selection, food processing procedures,
food safety, and packaging correspond to top-performing dimensions, validating their
centrality to competitiveness; equipment selection enables technology adoption, and food
safety provides premium market advantages.
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Table 4. Overall scores by dimension of the business support framework.

Rank Dimension SA (%) A(%)  Total (%) Agreement  D/SD (%) Tier Priority Level Strategic Action
1 Equipment selection 79.5 10.8 90.3 9.7 Tier 1 Maintain excellence Leverage for competitive advantage
2 Customer responsiveness 78.4 114 89.8 10.2 Tier 1 Leverage strength Build customer loyalty programmes
3 Technology adoption 78.4 114 89.8 10.2 Tier 1 Innovation leader Digital transformation initiatives
4 Business support access 78.4 11.4 89.8 10.2 Tier 1 Network advantage Expand support network utilisation
5 Industry standards compliance 75 13.6 88.6 114 Tier 1 Competitive edge Maintain certification excellence
6 Processing scale 76.1 12.5 88.6 114 Tier 1 Scale optimisation Capacity expansion planning
7 Food safety 75 13.6 88.6 11.4 Tier 1 Market differentiator Premium market positioning
8 Packaging and labelling 73.9 13.6 87.5 12.5 Tier 1 Brand development Brand enhancement programmes
9 Business support systems 73.9 13.6 87.5 12.5 Tier 1 System strength Process optimisation
10 Research and development integration 71.6 14.8 86.4 13.6 Tier 1 Innovation base Innovation partnerships
11 Regulatory compliance 71.6 14.8 86.4 13.6 Tier 1 Legal security Compliance monitoring systems
12 Overall process efficiency 71.6 14.3 85.9 14.1 Tier 1 Process excellence Lean manufacturing adoption
13 Productivity enhancement 67.0 18.2 85.2 14.8 Tier 1 Output optimisation Productivity improvement programmes
14 Facility planning 67.0 18.2 85.2 14.8 Tier 1 Infrastructure ready Facility optimisation
15 Energy efficiency 67.0 18.2 85.2 14.8 Tier 1 Sustainability gap Green energy transition
16 Cost effectiveness 69.3 15.9 85.2 14.8 Tier 1 Financial efficiency Cost optimisation strategies
17 Maintenance requirements 67.0 17.1 84.1 15.9 Tier 2 Operational reliability Preventive maintenance systems
18 Operational cost management 52.3 23.8 76.1 23.9 Tier 3 Critical Priority Crisis intervention programme

Source: Authors’ analysis.
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Table 5. Strategic business framework foundational analysis.

Firm Performance Firms Affected (%)  Immediate Actions Medium-Term Long-Term Vision Support Type
Level Strategy Needed
High performers o Market expansion Innovation Export market Advanced business
67-79% : .
(SA responses) planning leadership roles development support
Moderate performers 11-24% Process optimisation Peer learning Technolf)gy Targeted training
(A responses) programmes upgrading programmes
Struggling firms o s . . . . . Intensive support
(D/SD responses) 10-24% Crisis intervention Basic business training ~ Stability and growth and funding

Note: SA = Strongly Agree; A = Agree; D/SD = Disagree/Strongly Disagree. Source: Authors’ analysis.

Firm-Level Considerations
(Individual, Organizational, Institutional)

Individual Level Organizational Level Institutional Level

« Human Resources « Financing » Policy & Advocacy
» Technical capacities » Research & Innovation « Monitoring & reporting
« Leadership « Infrastructure

Strategic Pillars of Integration
1. Facility Planning & 5. Packaging &
Design - ] Labeling

2. Processing Equipment 3. Food Processing 4. Food Safety
Selection Procedures Considerations

Firm-Level Driver of Performance

Operational & Financial Human Capital & Compliance & Quality
Efficiency Talent Management Assurance

Strategic Action Plan @

Phase 1: Phase 2: Phase 3:
Targeted Interventions Performance Tracking Collaborative Refinement

\:» Resilient & Competitive Agro-processing SMMEs c/

Figure 3. Framework for extending business development support. Source: Authors’ analysis.

The three drivers, namely operational and financial efficiency, human capital and
talent management, and compliance and quality assurance capture dimensions requiring
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enhancement or crisis intervention, addressing Tier 3 cost management crisis workforce
development challenges, and regulatory compliance maintenance.

The three-phase plan, with targeted interventions, performance tracking, and col-
laborative refinement, reflects adaptive management that requires iterative learning and
operationalizes differentiated, tiered support.

Dual focus integrates resilience (withstanding shocks from supply chain vulner-
abilities and climate risks) with competitiveness (capturing opportunities in concen-
trated value chains), contrasting single-dimension frameworks and recognising that re-
silience without competitiveness yields stagnation while competitiveness without resilience
yields vulnerability.

Guided by the business support framework, this study proposes a conceptual, six-
functional, and operational-level intervention framework to guide support for agro-
processing SMMEs in the Free State province of South Africa (Table 6). The results show the
specific interventions, their target groups, timelines, and expected impacts. It confirms that
cost management support is an immediate priority for almost a quarter of agro-processing
SMMEs facing this issue. Other interventions, like energy efficiency programmes and
maintenance system development, are considered medium-term priorities. Innovation
networks and quality certification support are identified as long-term or ongoing efforts.

Table 6. Intervention framework.

. . . Resource .
Intervention Type Target Group Timeline Expected Impact Requirement Success Metric
. Immediate ) . . .
0,
Cost management support 23.9% of firms (0-6 months) Reduce firm failures High Improved cost ratios
- . Medium-term C . . .
0,
Energy efficiency programme 14.8% of firms (6-18 months) Sustainability gains Medium Energy cost reduction
Maintenance system 15.9% of firms Medium-term Operational reliability Medium Reduced downtime
development (6-12 months)
. . Long-term . Innovation
Innovation networks All firms (12-36 months) Competitive advantage Low adoption rates
. P . . . Certification
Quality certification support All firms Ongoing Market access Medium achievements
Technology optimisation All firms Medium-term Productivity gains High Technology

(624 months) utilisation rates

Source: Authors’ analysis.

The intervention framework requires shifting from universal to differentiated support
policies, prioritising 40% of resources for cost-management crisis intervention targeting
23.9% of vulnerable agro-processing SMMEs. Implementation relies on a coordinated
system and robust governance structure.

Delivery mechanism: service delivery will be a coordinated effort involving multiple
stakeholders through a hub-and-spoke model, establishing regional business support hubs
in key agro-processing clusters across the Free State Provinces of South Africa. These hubs
will serve as central points for in-person support and coordination. To reach remote areas,
the hubs will be complemented by mobile support units. A digital platform will provide
virtual support, enabling remote access to services, training materials, and communication
channels. This multi-channel approach ensures broad accessibility and efficiency.

Partnership network: no single entity can execute this framework alone. A network
of partnerships is essential for leveraging expertise and resources. Key partners include
government agencies such as the Small Enterprise Development Agency, the Small Enter-
prise Finance Agency, and DALRRD, as well as private-sector entities such as equipment
suppliers and technology providers. Academic institutions and research institutes will
contribute through research partnerships, while industry associations will facilitate peer
learning. This integrated ecosystem will provide comprehensive support services.
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Service delivery teams: The framework’s success depends on differentiated service
delivery teams, with specialists assigned to each tier. Tier 1 agro-processing SMMEs
will receive strategic guidance from senior consultants and industry specialists. Tier 2
SMMEs will work with mid-level advisors and process improvement specialists to address
performance gaps. Tier 3 SMMEs in crisis will work with crisis intervention specialists and
business trainers to stabilise operations. This approach ensures appropriate expertise for
specific needs.

3.5. Performance Monitoring and Evaluation Framework

A robust, continuous monitoring framework is critical to the long-term success of this
initiative. The framework uses a combination of key performance indicators (KPIs) and
regular reviews to measure effectiveness and inform resource allocation.

(a) Key performance indicators

Within this business support framework for agro-processing SMMEs, success shall be
measured differently across tiers, reflecting their distinct objectives.

Tier 1 success is measured by metrics such as targeted annual revenue growth, mar-
ket expansion into new international markets, and the adoption of new technologies
and certifications.

Tier 2 success is defined by a firm’s progression to Tier 1 performance, an improvement
in operational efficiency, and a reduction in downtime and maintenance issues.

Tier 3 success is gauged by crisis resolution, specifically the movement of agro-
processing SMMEs from critical to moderate performance ratings, achievement of at least
12 months of sustained operations, and a reduction in costs.

(b) Monitoring framework

The framework incorporates a multi-level monitoring system to ensure constant
feedback and adjustment. Monthly tracking will focus on financial indicators, operational
efficiency metrics, and programme participation rates to catch issues early. This paper
proposes quarterly reviews that will involve the more comprehensive performance of tier
assessments and evaluations of programme effectiveness to inform resource allocation
adjustments. Finally, an annual evaluation will provide a high-level impact assessment
of the entire framework, including firm graduation and progression rates. It will be used
to develop policy recommendations for the sector. This data-driven approach is a critical
success factor for the framework.

(c) Strategic implementation phases and vision

Though not articulated in this paper, due to challenges in accessing finance data, the
financial model of the framework shall be designed to be sustainable and impactful, with
strategic budget allocation and clear expected returns on investment. The implementa-
tion of this framework will be phased to manage resources and address the most critical
needs first.

Phase 1: Crisis intervention (months 1-6). The first six months will focus on a rapid,
targeted response to the most vulnerable agro-processing SMMEs. This phase will involve
launching the Tier 3 cost management programme and deploying rapid response teams.

Phase 2: System establishment (months 7-18). This phase will see the full deployment
of all three-tiered programmes. The partnership network will be activated, and the compre-
hensive monitoring system will be fully implemented to begin tracking performance.

Phase 3: Optimisation and scaling (months 19-36). Once the framework is fully
operational, this final phase will focus on programme refinement based on real-world
results. Successful models will be replicated, and sustainability planning will begin to
ensure a long-term, lasting impact.
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(d) Expected outcomes

This framework is projected to deliver significant outcomes over a three-year horizon.
At the firm level, this includes revenue growth for Tier 1 agro-processing SMMEs, a high
graduation rate from Tier 2 to Tier 1, and a high stabilisation rate for agro-processing
SMME:s in crisis. At the sector level, the framework is expected to increase average perfor-
mance scores and reduce the percentage of agro-processing SMME:s in critical zones by an
average of 3%. This will enhance the Free State’s agro-processing sector’s global competi-
tiveness and export growth. The economic impact will be substantial, with projections of
new jobs and increased agro-processed exports, which will significantly contribute to rural
development and economic activity in the province.

4. Discussion

The predominance of dimensions in Tier 1 (88.9%) demonstrates that Free State agro-
processing SMMEs possess functional operational capabilities across most business areas.
This finding aligns with Manasoe et al. [17], who found entrepreneurship significantly
influences SMME performance in South Africa, but contrasts with contexts characterised by
widespread operational deficiencies [8] or critical resource constraints [24]. This suggests
targeted interventions for the 11.1% of lower-tier dimensions would be more efficient than
blanket support programmes.

The 14.2% performance gap between equipment selection (90.3%) and operational cost
management (76.1%) reveals that SMMEs excel at capital investment decisions but struggle
with ongoing efficiency. This finding directly contradicts Nkosi et al. [25], who found that
in Mpumalanga province, South Africa, entrepreneurs perceive Fourth Industrial Revo-
lution equipment as unsuitable for small-scale operations, suggesting regional variations
across South African provinces. The weakness in cost management echoes Chitonge [5],
who noted declining output in labour-intensive agro-processing due to operational in-
efficiencies. Policy should therefore maintain effective equipment support programmes
while prioritising financial management training and technology-enabled cost tracking
systems [2,26].

The concentration of cost management challenges among 23.9% of agro-processing
SMME:s indicates specific vulnerability rather than systemic failure, contrasting with Jenane
etal. [27], who found African agro-food processors face constraints across multiple domains
simultaneously. This aligns with Manasoe et al. [17], who identified production decision
making and resource access as critical empowerment domains, implying that foundational
elements enable reasonable performance despite specific weaknesses. The tiered support
approach aligns with recommendations for tailored business frameworks supporting
entrepreneurs with different capacity levels [17], contrasting with universal pathway
approaches [28].

Tier 1 Excellence Zone: The 16 dimensions in Tier 1 (average 87.9% agreement) demon-
strate that Free State SMMEs possess strategic capabilities that distinguish them from
typical African contexts, where agro-processing SMMEs face significant technology and
financial constraints [13,16,25]. Food safety (88.6%) emerged as the strongest performer,
paralleling findings that technical expertise and market orientation significantly influence
SMME performance [29]. This strength-based approach aligns with research demonstrating
that innovation capabilities drive competitiveness more effectively than deficit remediation
alone [15,30]. Unlike dualistic structures in which only large factories meet export stan-
dards [29], Free State SMMEs occupy a strategic middle ground, where existing strengths
can be amplified through targeted support. Policy implications include leveraging these
strengths through market linkages, digital transformation initiatives that build on equip-

https:/ /doi.org/10.3390/sul18062754


https://doi.org/10.3390/su18062754

Sustainability 2026, 18, 2754

15 of 19

ment selection capabilities [2,26,31], and innovation leadership programmes that connect
SMMEs to global value chains [4].

Tier 2 Improvement Zone: Maintenance requirements (84.1%) as the sole Tier 2 dimen-
sion sits precariously between excellence and crisis, linking equipment selection excellence
(90.3%) to cost management challenges. This gap differs from contexts where equipment
access remains primary [25], suggesting successful acquisition but inadequate upkeep ca-
pacity. The preventive approach through maintenance training, service provider networks
addressing rural isolation [32], and digital tracking systems [33] proves more efficient than
post-breakdown crisis management common in agro-processing support [34].

Tier 3 Critical Intervention Zone: Operational cost management (76.1%) poses funda-
mental sustainability threats despite excellence in other dimensions. This echoes systemic
constraints to agricultural finance documented across developing countries [10,33] and
cost pressures despite production capabilities [5]. The concentration among 23.9% of agro-
processing SMMEs demands a differentiated crisis response through intensive financial
management training [35], one-on-one mentorship pairing struggling agro-processing
SMMEs with high performers, digital cost tracking with technical assistance [36], and
business restructuring support [37,38].

The high-performer concentration (67-79%) demonstrates entrepreneurial capacity,
enabling reasonable multidimensional performance. Policy should shift from remedial to
strategic enhancement: immediate market expansion connecting agro-processing SMMEs
to premium markets [4,39]; medium-term innovation leadership positioning SMMEs as
peer mentors [16]; and long-term export development with advanced certification sup-
port [5]. The moderate segment (11-24%) requires targeted interventions through process
optimisation [29] and peer learning leveraging high performers as knowledge sources [32].
The struggling segment (10-24%) requires intensive crisis intervention, acknowledging
resource constraints that prevent self-correction [13,16].

The proposed framework’s multi-level integration architecture addresses firm-level,
organisational, and institutional dimensions simultaneously, in contrast to firm-only frame-
works that neglect enabling environments. This approach recognises that success depends
on overcoming systemic constraints in finance, infrastructure, and institutions that have
historically limited African agro-processing competitiveness [5,14]. The ultimate objective
transcends survival to transform SMMEs into resilient and competitive economic actors
that contribute to employment and development [14,40], integrating climate resilience and
sustainability imperatives [41]. Long-term competitiveness requires both defensive capabil-
ities that withstand shocks and offensive capabilities that capture premium opportunities
in concentrated global value chains [4,42-44].

As a case study, the findings from the Free State provide a methodological outline that
can be adapted in other provinces and comparable developing-economy contexts. While
the specific performance scores may differ, the approach of using data-driven diagnostics
to design a tiered support system is transferable. The framework’s emphasis on leverag-
ing existing strengths while targeting critical vulnerabilities is a universally applicable
principle for SME support. Moreover, unlike single-dimensional frameworks focusing
on finance [4] or technology [25], the proposed framework adopts an integrated architec-
ture that addresses interconnected firm-level dimensions, as evidenced by correlations
among cost management, maintenance, and process efficiency. The framework incorporates
phased implementation and continuous monitoring as an adaptive system. This blend of a
strength-based orientation, empirically grounded tiering, integrated multidimensionality,
and adaptive dynamism represents a departure from existing paradigms.

This study, theoretically, contributes to innovation systems research by operational-
ising multi-level, multi-actor support architectures; extends entrepreneurial ecosystem
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theory by integrating micro-, meso-, and macro-level determinants; and provides a nuanced
perspective on capability development that recognises both strengths and vulnerabilities.
Practically, it offers a replicable methodology for evidence-based resource allocation, oper-
ationalises preventive support approaches, provides detailed intervention specifications,
incorporates robust governance mechanisms, and enables adaptive management through
continuous monitoring. By advancing beyond deficit-focused, one-size-fits-all, single-
dimension, and static models, the framework provides a comprehensive approach to foster-
ing resilient and competitive agro-processing SMMEs that can contribute meaningfully to
employment creation and economic development [4].

5. Conclusions

This study examined the performance of agro-processing SMMEs in South Africa’s
Free State province and developed a data-driven, tiered business support framework based
on empirical diagnostics. The findings highlight a sector with robust multidimensional op-
erational capacity, achieving an overall average agreement score of 86.7% across 18 business
dimensions. Specifically, 89% of these dimensions fall within the excellence zone (>85%),
indicating that most agro-processing SMMESs have functional capabilities in areas such
as equipment selection, customer responsiveness, food safety, and technology adoption.
However, the analysis also uncovers a critical vulnerability in operational cost management,
revealing a significant 14.2% performance gap compared to the highest-performing dimen-
sion (equipment selection). This weakness is concentrated among 23.9% of agro-processing
SMMEs, suggesting a targeted rather than systemic issue. The coexistence of operational
strength and financial management weakness indicates that production capability alone is
insufficient for long-term sustainability and competitiveness. By translating these diagnos-
tics into a structured Three-Tier Business Support Architecture, the study advances beyond
descriptive assessment to actionable policy design. The proposed framework differentiates
support by performance level: maintaining and leveraging strengths (Tier 1), targeted
enhancement (Tier 2), and crisis intervention (Tier 3). This differentiated approach en-
sures efficient resource allocation and avoids the inefficiencies of uniform, one-size-fits-all
SME policies.

These findings call for policy support for agro-processing SMME:s in the Free State to
adopt a differentiated, performance-based approach rather than uniform interventions. Im-
mediate priority should be given to strengthening operational cost management through
targeted financial training, digital cost-monitoring tools, and structured mentorship for vulner-
able agro-processing SMMEs. Meanwhile, moderate-performing areas such as maintenance
systems require preventive and efficiency-enhancing programmes to prevent future decline.
High-performing dimensions, including technology adoption, food safety compliance, and
customer responsiveness, should be strategically leveraged to promote market expansion,
export readiness, and innovation-led competitiveness. Institutionalising a tier-based moni-
toring and evaluation system is essential to track firm progression, ensure adaptive resource
allocation, and maximise policy impact. Collectively, this structured approach promotes
sustainable growth, efficient public investment, and long-term sectoral resilience.

The study also calls for the launch of a “crisis intervention program” targeting opera-
tional cost management; the development of a three-tiered business support architecture;
the establishment of a preventive maintenance systems programme; the initiation of inno-
vation and technology adoption programmes; and the creation of market expansion and
brand enhancement initiatives.

This study presents three primary limitations that constrain generalizability and inter-
pretation of findings. Firstly, the geographic specificity of the Free State province limits the
transferability of the results to other South African provinces or African contexts. Secondly,
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the cross-sectional design, which captures performance at a single time point, precludes under-
standing of the dynamic progression pathways by which agro-processing SMMEs naturally
transition between struggling, moderate, and high-performing categories. Finally, the sample
size of agro-processing SMMESs, while statistically adequate for the estimated population, may
inadequately capture heterogeneity across value chains, firm sizes, ownership demographics,
and geographic districts within the Free State Province of South Africa.

Based on the above limitation, this research suggests that further longitudinal studies
should be conducted to investigate the root causes behind the critically low performance
in operational cost management, to track the impact of the proposed three-tiered support
architecture, and to also investigate how the strengths of high-performing dimensions, such
as equipment selection and customer responsiveness, can be scaled and replicated across the
entire agro-processing sector. This could involve case studies of successful agro-processing
SMMEs to identify best practices and determine how they can be institutionalised through
policy and advanced business support. Further studies should also conduct pilot tests to
validate the proposed three-tiered support architecture empirically. This would involve
implementing the framework with a cohort of agro-processing SMMEs and rigorously
tracking its impact on key performance indicators over time, thereby moving from a
conceptual model to an evidence-based intervention.
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A Agree
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R&D Research and Development
SA Strongly Agree

SD Strongly Disagree
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