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Abstract

Contract manufacturing is a pivotal strategy for brand owners, yet small-to-medium enter-
prises (SMEs) in emerging economies struggle to evolve beyond transactional roles into
sustainable strategic partners. This study addresses this gap by empirically validating
and refining the Mahove-Matope Sustainable Contract Manufacturing Company Matu-
rity Model (SCMC-MM), a novel framework designed to guide SMEs through a holistic
transformation. Through a seven-month longitudinal case study grounded in design
science research approach within a South African food manufacturing SME, the model
was implemented and evaluated using structured assessments, in-depth interviews, and
longitudinal operational data. The application catalysed a system-wide transformation,
yielding significant results, including a 133% increase in revenue, ISO 22000 certification,
and perfect delivery reliability. Furthermore, the study theoretically refines the framework
by identifying and incorporating novel critical success factors for contract manufacturing
companies, such as industrial clustering and transformational leadership. The results
demonstrate that the SCMC-MM offers a practical, actionable, and scalable tool for building
resilient supply chain partnerships. It provides a structured pathway for SMEs to achieve
simultaneous gains in economic performance, social equity through enhanced workforce
capability and ethical practices, and environmental stewardship via formalised safety,
health, and environmental and risk management systems, thereby contributing directly to
the United Nations Sustainable Development Goals (SDGs) 8 and 9 in emerging markets.

Keywords: contract manufacturing; sustainability; SMEs; maturity model; case study;
emerging economies; industrial clustering; ESG

1. Introduction

Contract manufacturing (CM) has emerged as a strategic model for brand owners
seeking flexible production capabilities without the overheads of owning manufacturing
assets [1-3]. For small-to-medium enterprises (SMEs), contract manufacturing presents
both an opportunity and a challenge: the opportunity to participate in established supply
chains and the challenge of meeting the operational, quality, and strategic expectations of
brand owners [3].

Both the literature and industry evidence indicate that many contract manufacturers
struggle to transition beyond transactional, production-focused service providers to strate-
gic partners who sustainably contribute to their clients” long-term supply chain success [4].
Equally, aspiring firms hoping to enter the CM sector often lack structured guidance to
establish systems and capabilities that ensure competitiveness and sustainability [4,5].
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Achieving long-term sustainability in this context extends beyond financial survival; it
requires a holistic approach that integrates economic viability (e.g., profitability, cash flow),
social responsibility (e.g., workforce capability, ethical practices), and environmental stew-
ardship (e.g., resource efficiency, safety compliance). This triad of concerns is particularly
critical for SMEs in emerging economies, where resource constraints are acute and the
social impact of business failure is high.

The challenges of moving beyond a transactional role are well documented. Research
indicates that suppliers often struggle with the strategic capabilities and relational depth
required by brand owners [4,6,7]. Furthermore, reference [8] highlights a significant over-
sight in the outsourcing literature: a lack of focus on the strategic issues and guidance for
the service providers themselves. While the relational perspective from the supplier’s side
is emerging [9], there remains a scarcity of structured, actionable roadmaps. To address this
specific gap, a preliminary framework, the Mahove-Matope Sustainable Contract Manufac-
turing Company Maturity Model (SCMC-MM), was conceptualised [10]. It is important to
note that the study presented in [10] is the foundational design paper for the framework,
which this current work seeks to empirically validate and refine. The SCMC-MM was
proposed precisely because a review of the literature, as detailed in Section 2.2, confirmed
that no existing framework fulfils this specific need.

This study has two primary objectives: Firstly, to conduct the first empirical valida-
tion of the SCMC-MM in a live manufacturing environment, testing its practical utility
and effectiveness in guiding system-wide transformation. Secondly, through this rig-
orous application, to theoretically refine and extend the framework by identifying and
incorporating novel, emergent critical success factors. This process of validation and
refinement constitutes a theoretical contribution by moving a conceptual model into
an empirically grounded tool, thereby advancing the literature on manufacturing sys-
tems and sustainable supply chain partnerships for manufacturing SMEs in emerging
economies. This will help the SMEs systematically address the interconnected economic,
social, and environmental dimensions of their operations, thereby promoting inclusive and
sustainable industrialisation.

The insights gained also offer actionable guidance for industry professionals and
consultants supporting sustainable factory improvement efforts.

2. Literature Review
2.1. Manufacturing Outsourcing and Contract Manufacturing

Manufacturing outsourcing can be defined as the production process of a company
undertaken by another company that specialises in manufacturing products and results in
benefits such as cost reduction, efficient processes, access to more technologically advanced
processes, and better yield of product [3]. Firms that traditionally manufactured their own
products are increasingly outsourcing production to contract manufacturing companies
(CMCs) to focus instead on product design, research, and marketing [11,12] while enjoying
the cost advantages brought in by the expertise of the CMCs [13].

CM is a unique business model that can be used by brand owners to outsource
manufacturing of some (or all) production to CMCs [14-16] where, in many instances,
none of the brand owner’s employees will have physically touched the product they are
marketing and selling before it reaches the market [17]. This makes CMCs an integral part
of the supply chain because the product leaves their premises and goes straight to the
consumer without any value addition by the brand owner.

For this study, CMCs were defined as any manufacturing company that makes fin-
ished products which are ready to go on the shelf for all brand owners, including private
label owners [18-20] and factoryless goods producers [21,22]. They generally have no
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production facilities and outsource manufacturing processes entirely to other firms [22],
but they own the rights to the intellectual property (IP) or own the design of the products
assembled /made by CMCs [23]. Factoryless manufacturing describes the strategic decision
by businesses to outsource part or all of their production to a CMC, sometimes overseas,
and is an example of the digital economy trend towards renting fixed capital assets rather
than owning them [21,23].

CM is a lucrative business with annual revenue projections estimated to be close to $1
trillion [13] and a compound annual growth rate (CAGR) of over six during the forecasted
period between 2018 and 2023 [13]. This presents a potentially lucrative opportunity for
manufacturing companies, particularly in emerging economies, to become CM service
providers and partner brand owners at a strategic level. However, no framework exists to
guide CMCs in transitioning to strategic partners.

2.2. Manufacturing Frameworks

A review of established manufacturing and operations frameworks reveals a focus on
specific aspects of performance but a gap in holistic support for CMCs. Frameworks for
Manufacturing Excellence [24-27] and Operational Excellence [28] provide comprehensive
guidelines for internal efficiency but are generic and do not address the unique relational
dynamics and strategic positioning required of a CMC within a brand owner’s supply
chain. Similarly, Lean Manufacturing frameworks [29] are powerful for waste reduction but
often focus on technical processes without integrating the strategic pillars of sustainability
(economic, social, environmental) essential for a long-term partnership.

Critical success factor (CSF) models for manufacturing [30] and outsourcing part-
ner selection [31,32] are closer to the mark, identifying key capabilities. However, they
are typically designed from the brand owner’s perspective for vendor selection, not as a
transformation guide for the service provider. Furthermore, while frameworks for manu-
facturing SMEs [33] exist, they do not address the specific business model of producing
finished goods under another company’s brand, with the associated requirements for
confidentiality, flexibility, and strategic alignment.

This analysis confirms a distinct gap in the literature: a lack of an integrated, system-
level framework based on CSFs, designed specifically to guide existing and aspiring
CMCs through a transformation towards becoming sustainable strategic partners. The
frameworks above provide valuable, yet fragmented, insights. The SCMC-MM, therefore,
was developed to synthesise these elements into a dedicated tool that addresses the unique
needs of CMCs, which previous models have overlooked.

2.3. The Gap in the CM Literature

As the review above reveals, there are several research areas for contract manufac-
turing and manufacturing outsourcing. Reference [20] identified two research strands
on CM. The first line of research is concerned with the factors that influence the reasons
and choices of contact manufacturing. The second strand explores the impact of contract
manufacturing on operational and Financial Performance of the contract giver [2]. Other
authors also researched the management of the relationships between the brand owner and
the CMC [6,7,9]. They conducted research on the supply side of contract manufacturing
relationships and found that most of the literature on outsourcing focuses only on the
buying (outsourcing) company. Their paper highlights the supplier’s side from a relational
perspective and stresses the importance of business relationships between suppliers of
outsourced activities and their customers [9]. Reference [8] concluded that in outsourcing
research there has been much less discussion of the strategic issues for outsourcing service
providers, although, in reality, there are major issues to be considered [8]. They also discuss
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the different types of outsourcing decisions and the drivers for both the brand owner and
the outsourcing service provider [8] but offer no framework to guide the service provider.
There is a lack of integrated system-level frameworks that aspiring and existing CMCs
can use to create a sustainable CMC, which is why the SCMC-MM was developed [10].
The scope of this paper is the application and refinement of this framework to a real food
manufacturing company offering CM services in Cape Town, South Africa.

3. Overview of the SCMC-MM

The SCMC-MM is grounded in two core theoretical concepts: maturity models and
a systems perspective of the manufacturing organisation. Maturity models provide a
structured pathway for progressive improvement, defining evolutionary stages from initial
chaos to optimised processes [34,35]. This approach is ideal for guiding SMEs through a
complex transformation. Secondly, the framework adopts a systems theory lens, viewing
the manufacturing operation not as a set of isolated functions but as an interconnected
whole where the quality, supply chain, operations, and finance are deeply interdepen-
dent [10,27].

The pillars of the framework were derived through a multi-stage process. An initial
set of potential success factors were identified through a systematic literature review of
manufacturing and supply chain management studies [4]. These factors were then refined
and ranked through a Delphi study with industry experts [5], resulting in their classi-
fication into A, B, and C categories based on the consensus. The final eight pillars, i.e.,
Quality Performance; Supply Performance; Financial Performance; Operational Capability;
Business Partnering; Safety, Health, Environmental, and Risk (SHER) Performance; Reputa-
tion; and Ethical and Legal Compliance, represent the synthesised, critical domains for a
CMC’s success.

The “House of Sustainable CMCs” format (Figure 1) is used as a conceptual metaphor
to illustrate that a sustainable enterprise requires a strong foundation (Quality Performance,
Financial Performance, Business Partnering) and robust pillars (Supply Performance, Ethics
and Legal Compliance, Capability, SHER Compliance, Reputation of the CMC and D
factors that emerged from the case study). The foundation pillars emerged from an An-
alytical Hierarchy Process (AHP) exercise to rank the pillars for prioritisation during
implementation [10].

These are shown in Figure 1.

Each pillar is made up of success factors, classified as A, B, or C based on the level
of consensus each success factor achieved in a Delphi study with experts in CM [5]. The
graphical representation of the CSFs for sustainable CM is shown in Figure 2 [10].

Key:

A—Success factors that achieved the most important consensus criteria in the Delphi
study [5].

B—Success factors that did not fully meet the most important consensus criteria but
met the second most important consensus criteria [5].

C—Success factors that did not meet either important consensus criteria and those
that emerged from the literature and were not A or B factors. They were not discarded, and
their implementation is based on CMC need [36].

D—Factors that emerged from the demonstration in the CMC and were confirmed
as critical by the CMCs. These were added to the assessment checklist to improve
the assessments.

This paper focuses on the empirical application, evaluation, and refinement of the
SCMC-MM in a live manufacturing environment, contributing insights from real-world
implementation and extending the framework with industry-derived success factors.
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Figure 2. Graphical representation of sustainable CMC factors [10].

Each pillar is assessed using a structured maturity assessment tool, guiding manage-
ment to identify performance gaps, prioritise interventions, and track progress through
defined maturity levels. The maturity levels were defined by [10] as shown in Table 1.
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Table 1. CMC maturity levels [10].

Level Level Descriptor Activities
1 Starting out No or very few success factors are in place, no implementation plans.
’ Foundation building Some success factors are under implementation or in place.
Performances on key KPIs are below target.
. Majority of success factors are in place. Performances on some but not
3 On solid ground
all key KPIs are on target.
4 Towards sustainability Majority of success factors are in place. Performances on all key KPIs
are on target.
5 Sustainable CMC All success factors are in place. Performances on key KPIs are on target

and improvements are demonstrated.

Environment

The complete SCMC-MM assessment checklist, detailing all success factors (A, B,
C, and the novel D factors) and their scoring criteria for each pillar across the five
maturity levels, is provided in Supplementary Material S1 to ensure full transparency
and reproducibility.

4. Research Methodology
4.1. Research Approach

This research was structured around a design science research (DSR) approach, which
allows for the development, application, and iterative refinement of practical solutions
to real-world industry challenges, ensuring both academic rigour and practical rele-
vance [37,38]. The DSR methodology was used to apply and evaluate the SCMC-MM
in a practical setting. Evaluation is an important and crucial activity in the DSR process as
it indicates whether an artefact works or not, provides feedback for further development,
as well as assuring the rigour of the research [39—42]. DSR was selected for its emphasis on
blending theoretical framework development with evidence from actual operational envi-
ronments. The SCMC-MM was thus tested not in isolation, but through direct application
in a functioning factory.

The DSR approach used in this study, introduced by [38], is highlighted in Figure 3.

Industry’s need:

Contract manufacturing
companies (CMCs) need
guidance to develop sustainable
businesses that survive for the
long term and continue to be
strategic supply chain partners
to their brand owner customers.
Brand owners need to partner
with CMCs that have the
capability to become their
strategic partners.

Relevance Research Rigor Knowledge base
Build: Foundations and
A framework, a model that will Methodol9gies:
guide CMCs to implement the TheAmaturlty mogel used to
critical success factors framework outline an evolution path,

. for sustainable CMCs. 3 identify the position of the CMC
Business Applicable along it and provide guidance
needs A Knowledge | and improvement suggestions

Assess Refine _ to move towards sustainability.

{est:
Evaluating the capabilities of the

proposed model. Assess current
of CMC on transformation model,
identify gaps and improvement
opportunities to move up levels.

-

D

Figure 3. Design science research framework test in this research (adapted from [38]).
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4.2. Case Study Execution

A longitudinal case study was conducted within a Cape Town-based food manufac-
turing SME. The case company was selected based on its strategic ambition to transition
from a transactional manufacturer to a sustainable strategic partner for brand owners,
a common aspiration among SMEs in emerging markets. Furthermore, it exhibited op-
erational challenges, such as inconsistent quality, poor delivery performance, cash flow
constraints, and underdeveloped management systems, that are highly representative of
the barriers faced by SMEs seeking to enter or advance in the CM sector [4,5]. Its position
as a supplier to national brand owners, while also managing its own brands, provided
a rich context to study the interplay between contractor capabilities and brand owner
expectations. This typicality ensures that the insights and refinements to the SCMC-MM are
relevant to a broad population of similar enterprises. Over seven months, the researchers
worked alongside factory leadership and operational teams to apply the SCMC-MM, using
the case study not only as a validation exercise but also as a learning opportunity to refine
the framework based on observed outcomes.

The initial and final assessments were conducted using the SCMC-MM checklist (see
Supplementary Materials S1). This involved a two-day on-site evaluation by the lead
researcher. The process included the following: (1) a document review (quality manuals,
production records, financial statements); (2) structured plant walk-throughs to observe
practices against the checklist criteria; and (3) semi-structured interviews with five key
personnel (Factory Manager, Quality and Food Safety Manager, Production Supervisor,
and two senior operators). Interviews were guided by the pillar themes, asking questions
such as, ‘Can you describe the process for managing a late delivery from a supplier?’
(Supply Performance) and ‘How is employee safety performance monitored and improved?’
(SHER Compliance).

The data sample for this study comprised the complete operational and assessment
data from the single case company over the seven-month intervention period. This included
all production records, quality reports, and financial data for that duration. The primary
data collected through the structured assessments and interviews were reviewed for com-
pleteness at the time of collection. No data points were excluded from the analysis, as any
gaps or ambiguities (e.g., an unclear interview response) were clarified in real-time through
follow-up questions with the participants on-site. This approach ensured a complete and
verified dataset for the case analysis.

The structured sustainability assessment based on the SCMC-MM checklist [10] served
as the primary tool for evaluating ESG-aligned criteria. The ‘Social’ component was
assessed through pillars such as Business Partnering (e.g., fair negotiation, joint problem-
solving), Ethics and Legal Compliance (e.g., documented ethics management, fair labour
practices) and Capability (e.g., skills development, employee training). Improvements in
these areas directly contribute to SDG 8 (Decent Work and Economic Growth) by fostering a
more skilled, engaged, and ethically managed workforce. The ‘Environmental’ component
was explicitly captured in the SHER Compliance pillar, which was expanded during this
study to include not only safety but also resource efficiency (e.g., waste, energy, water) and
environmental compliance, contributing to SDG 9 (Industry, Innovation, and Infrastructure).
While the assessment was not a direct mapping to ISO 26000, the principles of this standard
informed the development of the success factors within the relevant pillars, particularly
concerning organisational governance, human rights, and labour practices. The questions
asked for ESG criteria are as shown in Table 2.
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Table 2. Mapping of SCMC-MM pillars to ESG criteria.

ESG Dimension

Relevant SCMC-MM

Examples of Assessed Criteria/Underlying Questions

Pillar(s)
e Isthere a documented system for managing waste, energy,
and water use?
Environmental (E) SHER Performance . ,:rfg tvl\igieoll:)e](eiclzl’cé;irsrl ind tracking for resource consumption
e  Are there procedures for preventing
environmental incidents?
e  Are there formal processes for fair negotiation and joint
Business Partnering, problem-solving with partners?
. Ethical and Legal e Is there a documented ethics policy and system for fair
Social (S) C . e
ompliance, labour practices?
Capability e Is there an implemented skills development and training
plan for employees?
- ' ?
Ethical and Legal Is there a record of legal non 'comphar}ce. '
. Are there transparent budgeting and financial
Compliance,

Governance (G)

Financial Performance,

control systems?
Has the company experienced major quality or ethical

Reputation incidents that damaged stakeholder trust?

All data points from observations, documents, and interviews were scored against the predefined criteria in the
SCMC-MM checklist to generate the radar chart scores.

Data from initial assessments identified operational and systemic gaps, informing
targeted interventions underpinned by the framework. Follow-up assessments measured
progress and validated changes. Newly identified success factors were incorporated into
the framework through iterative refinement.

5. Case Study Application
5.1. Selected Company

The selected company is a medium-sized food manufacturer located in Cape Town,
South Africa, making private label products for national brand owners as well as their own
brands. In this study they are referred to as the CMC. They have ambitions to establish
themselves as a leading CMC serving national, regional, and international brand owners.
Their goals for the year were to triple their turnover, onboard three major national brand
owners as customers, and improve capacity utilisation. Prior to the intervention, the
CMC operated primarily as an inefficient manufacturer with limited systems integration
and ad hoc production planning, making it a price-taker susceptible to the demands of
larger brand owners. The loss of their major revenue product line from a leading national
brand owner underscored this vulnerability and was a primary catalyst for the need for
transformation. A key objective of applying the SCMC-MM was to shift this dynamic by
building the CMC’s internal capabilities, thereby allowing it to proactively meet and exceed
brand owner requirements, justify its value, and negotiate from a position of strengthened
operational competence.

The brand owners referenced in this study, including the two national brands on-
boarded post-intervention, are primarily South African retailers and distributors. While
the regulatory environment in South Africa mandates certain basic health, safety, and
quality standards, the explicit enforcement of comprehensive ESG criteria by these national
brand owners is still evolving. Their primary drivers remain as cost, quality, and delivery
reliability. However, there is a growing awareness and indirect pressure related to ESG,
often driven by their own consumers and the potential for access to global supply chains
where ESG compliance is a prerequisite. Therefore, the CMC’s investment in SHER and
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ethical systems, as guided by the SCMC-MM, was a strategic decision to build long-term
resilience, mitigate risk, and create a competitive advantage that would appeal to both
current partners and more ESG-stringent international clients in the future.

5.2. Initial Assessment

Using the SCMC-MM as the guiding tool, the transformation process started with
an initial assessment of the factory’s current sustainability level and systemic maturity
across each of the framework’s pillars. The initial assessment, conducted as described in
Section 4.2, generated the scores presented in Figure 4. To elucidate, the score of 1 for the
SHER pillar was determined by the absence of documented SHER procedures, no incident
tracking logs, and interview responses confirming a reactive approach to safety. Similarly,
the low score for Capability (1.8) was based on the observation that no OEE or schedule
adherence was being measured, and the maintenance system was entirely breakdown-
based, with no records of preventive actions. This assessment revealed significant gaps in
supply reliability, Operational Capability, and Quality Performance, confirming the need
for system-wide intervention.

Pillar Actual

Sustainability Assessment

Target

QP

e Actual e Target

1.8

SP

QP

1.8 5.0.8

CP

1.8

BP

23

FP

24

SHE

RP

EL

25

oo jonjohnjfh || Oh

21

Figure 4. First sustainability assessment of company (authors’” own).

The following emerged from the assessed scores as per the transformation level
guideline in Table 1.

e The CMC’s overall assessed core was 2.1, meaning they were at sustainability level 2,
Foundation building.

e  Four pillars were below level 2 of the transformation level. These were SHER Compli-
ance, Quality Performance, Supply Performance and Capability.

e SHER, with a score of 1, had the lowest score driven by the absence of systems to
manage occupational safety and health as well as by a complete lack of focus on
environmental compliance and resource efficiency, such as waste management, energy
consumption monitoring, or water usage policies.

e  The Quality Performance score of 1.8 was impacted largely by poor housekeeping,
an ineffective and incomplete quality management system, plant layout that was not
conducive to quality and food safety compliance, low level of quality and food safety
skills, and a lack of compliance with good manufacturing practices (GMP).
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e  Supply Performance also scored 1.8 and this was impacted by a record of late deliveries,
not having a supply and operations management system in place to track and manage
Supply Performance, and not having a continuous improvement structure.

e Capability scored 1.8. The experience levels of management and key roles in Quality
and Production scored 3. The lower scores were the absence of a plant performance
monitoring system, no documented maintenance management system, poor skills at
operational level, and limited problem-solving skills.

e  Three pillars, Ethics and Legal Compliance, Financial Performance, and Business
Partnering were at level 2.

e  Ethics and Legal Compliance scored 2.5. There is no documented ethics management
system or policy, which scored 1. However, they have no record of legal or ethics
non-compliance, which gave a score of 4.

e  Financial Performance scored 2.2, mainly impacted by the fact that there was no cost-
saving programme in place, there was no annual budget drawn up, and the CMC
struggled with cashflow challenges.

e Business Partnering scored 2.3. The CMC has good relations with customers and
key suppliers. They, however, did not have service level agreements (SLAs) in place
and no performance monitoring and review systems in place. There are also no joint
problem-solving processes implemented and no evidence of technology transfers and
technical support from brand owners.

e Reputation was on level 3, the highest score. They have had major quality inci-
dents leading to product recalls, which has impacted on their Reputation. They do
have a good reputation for supplying good tasting food, maintaining confidentiality,
communicating regularly with key customers and suppliers, and donating food for
charity purposes.

5.3. Recommendations for Improvement of Level

Based on the assessment scores and observations of activities and practices on site, the
recommendations in Table 3 were made to the management team for them to transform
their operations, move up the maturity levels, and achieve their goals of retaining existing
brand owners and bringing on board more customers.

Table 3. Recommendations for transformation of the CMC (authors” own).

Pillar Observed Gaps Recommendations for Transformation

* g{iﬂmﬁggiﬁe@n;;;ig;ﬁ?eigMS) e  Develop and implement a quality and food safety
QMS implementation was Ii)ne ff(.ec tive management system (QFSMS) compliant with the
QMS waps ot compliant to leadin fo;) d requirements of international standards. The CMC
cafety standards P J chose to develop a system to be certified to FSSC

y . ) o 22000: V6 [43]. FSSC 22000 is a globally recognised

e  Housekeeping standards were poor both inside certification programme for food safety

and outside the manufacturing site. management systems [43—45]
Quality e  Product recalls were experienced in . Revie%v the fac?lit 1 t d terial flow t
y layout and material flow to
Performance recent months.

eliminate the risks to quality and food safety.
Develop and implement a housekeeping plan to
improve and sustain the housekeeping at the site.
e  Train all employees in quality and food
safety requirements.
e  Develop a supplier quality management system to
manage incoming materials.

Cost of poor quality was not monitored but
there is evidence of high waste.

Facility layout and material flow were not
conducive for compliance with quality and
food safety requirements.

Some suppliers’ Quality Performance

was inconsistent.
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Table 3. Cont.

Pillar Observed Gaps Recommendations for Transformation
Draw up annual budget that is broken down by
month and implement a monitoring and
. control system.
e  CMC operated with no properly structured Develop a monthly budget review and
. . annual budget system.
Financial control plan.
CMC faced numerous cashflow challenges.
Performance . - Develop annual cashflow plan
There was no cost-saving programme in place. .
. 1 .. Develop a cost-saving programme to keep costs as
High levels of material inventory were visible. . . . ;
low as possible and improve profit margins.
Identify optimal inventory levels to reduce costs
and improve cashflow.
e  Performance on key manufacturing KPIs, i.e.,
efficiency, cost per unit, labour utilisation, Develop and implement a plant performance
equipment availability, and yield, were not measuring system.
measured or monitored consistently. Develop an asset management and preventive
e  There was no documented preventive maintenance programme to ensure equipment
. maintenance system to manage availability and reliability.
Capability ) S - . . .
equipment reliability. Train the team in continuous improvement.
e  There was no continuous improvement Develop a skills development plan to create a
capability in the team. multi-skilled team and ensure that the required
e  There was evidence of a skills and training skills are always available even when people leave
matrix being developed but not yet completed the company.
or implemented.
® There were no service level agre'ements (SLAS) Document and sign SLAs with key customers,
with some customers, key suppliers and service . . . ’
. . suppliers, and service providers, with clear per-
providers in place. ! . s
o . ormance requirements and monitoring and con-
. e  No performance monitoring and reviews
Business svstems in place trol processes.
Partnering ysten prace. . Document and implement an escalation and joint
e  Nojoint problem-solving processes . .
. problem-solving process with key stakeholders.
implemented. .
. In the SLA include processes to be followed to ac-
e No evidence of technology transfers and , .
. cess brand owners’ technical support.
technical support from brand owners
Record of late deliveries.
Commitments made to deliver but not fulfilled Develop a supply and operations management
due to production constraints, e.g., system to accurately schedule deliveries and all
missing ingredients. preceding operations activities.
Supply e  The true factory capacity was not known, Determine factory capacity.
Performance resulting in incidents where orders exceeded Delivery date commitments to customers to be
capacity, resulting in missed delivery dates. made based on earliest possible delivery date.
e  No system in place to track and manage Develop a Supply Performance tracking and
Supply Performance. improvement system.
e  No continuous improvement structure
e  Poor quality incidents had a negative impact
on their Reputation, with one brand owner .
- . . Improve Quality Performance and
delisting one of their product lines.
. . . . Supply Performance.
Reputation e  Their Reputation was also impacted by . . .
. . Improve Business Partnering with brand owners,
cashflow problems which resulted in missed . ) .
. . . . suppliers, service providers and key stakeholders.
delivery due dates and paid service providers
and suppliers being late.
Develop, document, and implement a SHER
e  There was no documented SHER system to management system.
communicate SHER policies, procedures, and Beyond basic safety protocols, the SHER system
requirements or to track incidents. should incorporate environmental management
e  There were no actions to prevent principles, including plans for waste reduction,
SHER L P o
. SHER incidents. recycling initiatives, and monitoring of key
Compliance

There was no employee responsible for SHER
and no SHER structure.

There was no visibility of SHER on walls and
team boards.

resource inputs to minimise the ecological
footprint of the manufacturing operations.
Develop and roll out SHER awareness sessions for
all staff and visitors to the site. Improve visible
awareness around the factory.
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Table 3. Cont.

Pillar Observed Gaps

Recommendations for Transformation

Compliance

Ethics and

° There was no documented ethics

Legal
management system.

. Develop, document, and implement an ethics
management system that governs employee
behaviour, company culture and values, and
working relationships with key stakeholders.

The CMC implemented several of the recommendations in phases, focusing on practi-

cal, achievable steps as shown in Table 4.

Table 4. Transformation actions for the CMC taken from recommendations (authors’ own).

Actions Taken

Observed Results

The CMC developed a QFSMS compliant with the
requirements of ISO 22000:2018 [46], which forms the
foundation for the more comprehensive FSSC 22000
scheme. The system was audited and certified by SGS
against the ISO 22000:2018 standard in early 2025.

A layout review was conducted, and improvements
were made.

Improvements were made to the facility, with new primary
care areas added to improve product quality.

A housekeeping plan, based on the 5S principle, was
developed and implemented.

A training and awareness plan for all employees and key
stakeholders was developed and implemented. This was
monitored by using a training matrix (Appendix B).

A supplier quality management system was developed
and implemented.

They achieved certification in May 2025.

The new layout minimises the risk of cross-contamination
and provides better product and material flow.
Housekeeping improved significantly (Appendix A.2)
Improved visibility and awareness of quality and food
safety across all employees and some key suppliers.
Documented quality requirements and specifications
communicated with key suppliers.

Quality control process introduced to check materials on
delivery and prior to use to ensure consistent input quality.
SLAs developed for all key service providers to ensure
consistency in services provided.

Created an annual budget and cashflow plan to be
reviewed and controlled monthly.

Launched a cost-saving initiative that encouraged
employees to actively find ways to save costs and
reduce waste.

Identified companies to form industrial clusters with to
save costs and improve productivity and

Supply Performance.

Annual budget and cashflow plan.

Engaged a local government funded productivity
improvement agency to drive improvement programmes,
including for saving costs.

Cost-saving opportunities discussed in morning meetings
and results displayed on team boards.

Visible cost-saving and improvement culture.

Developed a performance measurement system to
measure and monitor adherence to the integrated supply
schedule and production efficiency.

Developed a preventive maintenance plan for all

key assets.

Engaged the services of third parties to train their team on
continuous improvement.

Created a skills matrix to facilitate their

multi-skilling efforts.

Performance measurement system displayed on boards in
working areas. Operators update their output daily and
the performance is discussed every morning. Adherence to
the integrated supply schedule is monitored and
controlled daily (Appendix C).

A technically strong operator was identified to manage the
preventive maintenance plan, utilising external service
providers for specialist maintenance services. He was
enrolled in an apprenticeship programme to develop his
skills. The maintenance tasks are scheduled on the
integrated supply schedule.

The skills matrix is incorporated in the integrated supply
schedule so that training and skills development activities
are properly managed and monitored.

Developed an SLA template and rolled it out to key
customers, suppliers, and service providers.

Escalation and problem-solving processes included in the
SLA template.

SLAs in place with key customers, suppliers, and
service providers.
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Table 4. Cont.

Actions Taken

Observed Results

Developed a weekly integrated schedule to manage all
supply activities, driven from the delivery date
(Appendix C).

Calculated actual factory capacity to assist the budgeting
process, production planning, and scheduling.

Weekly integrated schedule updated weekly and
monitored daily. This has improved delivery performance
from an average of five missed deliveries a month to zero
because delivery commitments are only made once the
supply processes (material ordering, delivery, production,
delivery) are confirmed on the schedule.

This resulted in improvements in inventory cost

management due to improved forecasting. The previous
high levels of safety stock were reduced.

e  Documented SHER management system and induction
presentation. The system included guidelines for proper
waste segregation and disposal, aiming to reduce
environmental impact.

e Increased awareness of SHER requirements on team
boards and around the factory. The awareness sessions
emphasised the importance of resource conservation (e.g.,
reducing water and energy use) as a core component of the
company’s commitment to sustainability.

e  Documented a basic SHER management system to ensure
awareness of SHER to staff.

e  Developed an induction presentation for visitors to the
factory to know the high risks and preventive actions.

e Documented ethics manual with guidelines on behaviours
and values.

e  Improved culture on site with visible improvements in
management-employee engagement.

e  Developed and documented a culture document that
details the expected ethical behaviours and values for all
staff working for the CMC.

5.4. Key Actions Taken from Recommendations

Throughout the process, leadership engagement and involvement were maintained
through regular feedback sessions and practical support, ensuring interventions were
embraced rather than resisted.

The developed performance measurement system tracked key operational indica-
tors, including:

e  Delivery reliability: Percentage of orders delivered on or before the committed date.

e  Production schedule adherence: Percentage of production batches completed as per
the integrated weekly schedule.

e  Overall equipment effectiveness (OEE): A composite metric of availability, perfor-
mance, and quality.

e  Quality incidents: Tracked marketplace incidents and product recalls

By the end of the intervention period, the factory demonstrated measurable improve-
ments in delivery reliability, production efficiency and staff engagement, all aligned to the
framework’s sustainability dimensions. This is shown in Table 5.

Table 5. Key performance indicator (KPI) tracking before and after SCMC-MM implementation.

Pre-Intervention Baseline Post-Intervention State

KPI (Month 0) (Month 7) Measurement Method
Delivery reliability 54 nzigz(;éezzgfgﬁi:;;ngmh) 95% (1 missed delivery) Order fulfilment records
schegﬁjgg}ig;ence Not forrr;z;ll}}ior?easured; >95% Integrated schedule tracking
Capacity utilisation <30% >75% Prz:l/:flzgi}}ll()oiizvs.
Customer revenue Base = 100% 19353020 ((l\l>l/[c())rr11tt}}1121)), Financial records
Major quality incidents 2 (leading to recalls) 0 Quality incident records
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Most critically after the certification, the CMC onboarded two national brand owners
as private label customers and grew their revenue by 133% in the first month and 95%
in the following month. They were in the process of also growing their own brands
product portfolio. The outcomes and the feedback from factory leadership highlighted
the framework’s practicality and its ability to provide structured direction to a previously
reactive organisation.

5.5. Second Assessment

We conducted the second assessment 7 months after the first one and the results are
shown in Figure 5.

Sustainability Assessment

Pillar |Assessment 1 |Assessment 2 | Target
QP 18 32 5 o Assessment 1 o—Target ==®==Assessment?2
SP 1.8 3.0 5 50 Q.F’
CP 1.8 2.8 5
BP 2.3 3.0 5
FP 2.2 3.0 5
SHE 1.0 2.7 5
RP 3.0 3.3 5
EL 2.5 3.0 5
2.1 3.0

Figure 5. Second sustainability assessment (authors” own).

The following conclusions came from the second assessment and observations:

e The CMC transformed to sustainability level 3.

e The biggest improvements were noted in the pillars of Quality Performance, Supply
Performance, Financial Performance, SHER and Business Partnering.

e  While the CMC had lost a big contract from a leading brand owner, they were able to
bring on board two national brand owners as customers primarily because of their
capability, quality, food safety management system, and pricing.

o They developed a SHER management system that is documented and visible, with
tracking of incidents in place.

e  They improved Supply Performance through the development of an operations and
supply management system based on integrated supply scheduling. This made it
easier for them to commit to supply only when it was possible to do so.

e  The culture at the factory shifted from one of disgruntlement and unhappiness to one
of positivity and willingness to contribute, even when they had to work fewer hours
after losing a key contract.

5.6. Additional (D) Factors Emerging from the Demonstrations

The additional success factors that emerged from the demonstrations at the CMC are
discussed below:

e Business development and marketing of capacity and capabilities so that the loss of
one customer or product line does not result in business closure.
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Manufacturing own brands to utilise the capacity and not rely on brand owners
only. This is most applicable where the CMC has a narrow customer base and
excess capacity.

Business Partnering must be actively practiced not only with the brand owners but
with suppliers, service providers, regulatory authorities, and other key stakeholders,
including landlords.

The CMC collaborated with two other manufacturing companies, who are potentially
competitors, capable of making similar products to define a working structure to
approach big brand owners for big orders of common products. This is also called in-
dustrial clustering. Industrial clusters refer to groups of interconnected businesses and
institutions that collaborate to enhance competitiveness and efficiency [47]. These clus-
ters facilitate resource-sharing, innovation, and cost reductions, particularly benefiting
small and medium-sized enterprises (SMEs) with limited resources.

Extending the industrial cluster approach to reduce costs by sharing service providers,
resources, equipment, and professional services with companies making similar prod-
ucts or in the same geographical area. The CMC shared maintenance and transport
service providers with other businesses in the same area to assess professional services
at affordable costs.

Daily scheduling and monitoring of all tasks on a weekly basis in an integrated
schedule was critical for monitoring and controlling deliveries and improving Sup-
ply Performance.

CMCs must boldly take their position as partners in the supply chain and have the
courage to stand up to brand owners and walk away from a business that is not
working for them or is not sustainable. The CMC informed a brand owner they could
not continue supplying a product line which was no longer profitable to them and
was costing them money to supply. The brand owner eventually agreed to the CMC’s
proposed price.

First impressions matter to visitors and potential customers. The appearance of the
facility, the welcome they receive, the induction given to them, the practices they
observe, and the information displayed on boards had an impact on securing business.
The CMCs must create an organisational culture of ownership, where they focus all
their employees on continuously finding ways to improve their productivity and to
cut costs. This must be one of their key leadership competencies.

CMCs must focus everyone in the company and key stakeholders on continuously
keeping the customer satisfied and identifying opportunities to reduce costs.
Leadership style is critical. In the CMC at the start of the assessment the leadership
style being displayed was more autocratic, it was only the leader’s voice that was heard.
Production delays due to the team waiting for direction from the leader or waiting for
the leader to buy materials were common. A culture of fear was evident. This was
different during the second assessment where the culture was more open, with people
freely making suggestions to management. This resonated well with the findings
of [48] in their study on transformational leadership for SMEs, which described
transformational leaders as leadership that prioritises open communication, empathy,
and support, creating an environment where employees feel valued and empowered to
contribute their best efforts. It is characterised by the ability to articulate a compelling
vision, inspire trust, and encourage employees to exceed their usual performance
levels, fostering a culture of problem-solving and continuous improvement [48-51].
We therefore recommend that to achieve sustainable success the leaders of CMCs must
adopt a transformational leadership style. This is included as a critical success factor.
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These D factors were used to refine and update the sustainable CMC framework and
are summarised in Table 6, with the pillars they fit in.

Table 6. D factors and their pillars (authors” own).

D Factor Pillar
Improve product and/ or customer base diversification Capability
Partner with businesses in strategic industrial clusters Business Partnering
Sit at the table with brand owners as equal supply chain partners Business Partnering
Keep inventory costs to a bare minimum without disrupting production Financial Performance
Engage regulators for their support Business Partnering
Focus everyone in the team on customer satisfaction and cost-saving Capability
Design and implement integrated scheduling a}nd manage it through management Capability
and team routines
Transformational leadership Capability

The House of Sustainable CMCs is, therefore, updated as shown in Figure 6, with the
D factors incorporated into the different pillars. The assessment checklist was updated to
include these success factors.

Sustainable CMC

Supply Performance
Ethics & Legal Compliance
Capability
SHER Compliance
Reputation of the CMC
C factors

Quality Performance
Financial Performance
Business Partnering

Figure 6. Final House of Sustainable CMCs—updated to include the emergent ‘D’ factors within their
respective pillars (author’s own).

5.7. Proposed Final CMC Framework

Based on the demonstration, evaluation, and the emergence of the D factors, the
framework presented in Figure 2 was updated to show the D factors as the same level of
criticality as the A factors, given their criticality to CMC sustainability. This is shown in
Figure 7.
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Success Factors

@
®

Output

Sustainable
and resilient
contract
manufacturing
companies

Strategic and
mutually

beneficial long
term supply chain
relationship

Figure 7. Final graphical representation of the CSFs for sustainable CMCs, presenting the ‘D’ factors
as being of equivalent criticality to the foundational ‘A’ factors. (author’s own).

6. Summary

The improvements and changes that occurred are summarised below.

6.1. System-Level Improvements

Application of the SCMC-MM led to systemic changes across the factory. Production
scheduling became integrated with supplier delivery schedules, improving raw mate-
rial availability and reducing downtime. Quality control moved from reactive checks
to proactive management, strengthening compliance and customer confidence. These
changes reflect system-level transformation, where interdependent processes and capabili-
ties evolved together.

6.2. Operational and Strategic Outcomes

Operational outcomes included a notable increase in delivery reliability, enhanced
production scheduling accuracy, and reduced production interruptions. From a strategic
perspective, the factory improved its positioning with existing and potential clients by
achieving the ISO 22000:2018 certification and the food safety management system, formal-
ising quality standards and operational controls, and presenting itself as a reliable contract
manufacturing partner. This was demonstrated by their successful listing as supplier by
three leading brand owners after they embarked on their transformation journey.

While the primary driver for the SME was economic survival, the implementation of
the framework initiated critical steps toward environmental and social sustainability. The
formalisation of the SHER system, while foundational, established the necessary policies,
awareness, and incident tracking to enable future advancements in green manufacturing. It
is important to note that this represents the beginning of the environmental journey; future
applications should build on this foundation to implement more advanced initiatives such
as energy-efficient technologies or circular economy practices.
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6.3. Framework Refinement and New Success Factors

The implementation phase surfaced additional critical factors not originally empha-
sised in the framework, including leadership communication consistency with customers
and suppliers, the role of visual management tools in sustaining change, and the need
for partnering with similar manufacturers who are potentially competitors in industrial
clusters to access bigger markets and professional services at reduced costs. These factors,
named D factors in this study, were incorporated into the refined SCMC-MM to enhance its
practical applicability and effectiveness.

6.4. Practical Applicability and Scalability

Leadership feedback and factory outcomes confirmed that the framework offered
clear, actionable guidance while remaining adaptable to evolving business contexts. Given
its performance in a single factory, there is potential for scaling the framework across other
SMEs seeking to transition into or strengthen their contract manufacturing roles.

6.5. Theoretical and Practitioner Contributions

The refined framework contributes to the manufacturing systems literature by pre-
senting a systems-level approach specifically tailored for contract manufacturers, an area
previously underserved by existing models. For practitioners, the study offers a structured,
validated tool that directly addresses common operational and strategic challenges faced
by SMEs operating in emerging economies.

The refined framework and management guide can be used by the following users:

e  Managers of CMCs to assess their current sustainability level, identify improvement
opportunities from the pillars and factors that are at lower levels, and determine
actions for improvement and moving up the levels towards level 5.

e Brand owners as part of selecting the best CMC as their supply partner. They can use
the assessment sheet to compare potential partners and select the one with the factors
critical to the brand owners and on a higher sustainability level.

e Brand owners as part of supporting their existing CMC partner to improve their
Supply Performance and sustainability.

e  Consultants assisting CMCs to improve their systems and practices towards sus-
tainability. The assessment checklist will identify current gaps and opportunities
for improvement and will enable the generation and implementation of improve-
ment plans

6.6. Implications for Sustainability

This case study demonstrates that the SCMC-MM serves as a catalyst for holistic
sustainability. Economically, it guided the company to profitability and growth, ensuring
its viability. Socially, the transformation led to improved employee engagement, skills
development, and a more ethical and safer workplace, contributing positively to the
local community. Environmentally, the establishment of a structured SHER system laid
the essential groundwork for responsible resource management and compliance. The
framework, therefore, provides a structured mechanism for SMEs to pursue the United
Nations Sustainable Development Goals (SDGs), particularly SDG 8 (Decent Work and
Economic Growth) and SDG 9 (Industry, Innovation, and Infrastructure), by building
resilient, inclusive, and sustainable industrial enterprises

7. Limitations and Future Research

Despite the promising results, this study is subject to several limitations. Firstly, the
research is based on a single, in-depth case study within the food manufacturing sector.
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While this provides rich, contextual insights, the findings and the refined framework re-
quire validation across a larger number of SMEs in different industrial sectors to establish
broader generalisability. Secondly, the seven-month intervention period, while longitudi-
nal, is insufficient to observe the long-term sustainability of the transformations; future
research should track such companies over multiple years. Finally, the initial framework
development relied heavily on the South African context; its applicability to other emerging
economies needs further testing.

8. Conclusions

This study applied, evaluated, and refined the Mahove-Matope Sustainable Contract
Manufacturing Company Maturity Model (SCMC-MM) within a South African food man-
ufacturing SME. The results demonstrated the framework’s effectiveness as a structured,
actionable tool for guiding a system-wide transformation, culminating in tangible eco-
nomic gains (133% revenue increase) and strategic repositioning (ISO 22000 certification).
Furthermore, it successfully instilled the foundational systems for long-term social and
environmental stewardship, such as the documented SHER management system and eth-
ical management framework, setting the stage for continuous improvement in holistic
sustainability. By addressing both operational execution and strategic positioning, the
framework enabled the factory to shift towards becoming a sustainable, reliable contract
manufacturing partner.

Theoretically, the study extends manufacturing systems literature by contributing a
validated, systems-level transformation model tailored for existing and aspiring contract
manufacturers. Practically, it provides consultants, factory managers, and policymakers
with a clear pathway for building economically competitive, socially responsible, and
environmentally sound contract manufacturing operations in SME environments, thereby
contributing to sustainable development in emerging markets.

While the framework showed strong applicability within the case company, its broader
applicability across different sectors and regions requires further research. Future work
will focus on multi-site validations and adapting the framework for other manufacturing
environments and non-food industries.
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Appendix A.2. Housekeeping and GMP Compliance AFTER
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PRODUCTION TRAINING MATRIX
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