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Foreword

Food safety is not only a regulatory imperative; it is a cornerstone of sustainable business growth, market access, and public
trust. In an era marked by increasingly complex supply chains and heightened consumer expectations, food businesses face
mounting pressure to demonstrate both compliance and value creation through robust food safety management systems.
This report, “Strengthening the Business Case for Food Safety Management Systems”, challenges the traditional narrative
that views food safety management systems merely as a cost of doing business. Instead, it reframes FSMS as strategic
investments essential for long-term competitiveness. By introducing the risk-adjusted return on investment (RAROI)
framework, the study bridges the communication and skill gap between food safety/quality assurance and finance teams,
offering a practical tools to quantify the economic benefits of food safety and justify investments in FSMS.

This report aligns closely with the World Bank Group's strategic commitment to advancing food safety, public health,

and sustainable economic development. By emphasizing the role of Food Safety Management Systems as catalysts for
operational excellence and market competitiveness, the study supports the World Bank’s broader objectives of reducing
poverty, enhancing food security, and fostering resilient supply chains in low- and middle-income countries. The introduction
of the risk-adjusted return on investment (RAROI) framework and practical tools for measuring FSMS impact directly
contribute to the World Bank's efforts to promote evidence-based decision-making, capacity building, and investment in
food safety infrastructure. As part of the World Bank Group ongoing initiatives, this report provides actionable insights that
empower food businesses and policymakers to drive meaningful improvements in food safety, economic growth, and global
trade.

This report also reflects the International Finance Corporation’s (IFC) strategic approach to investing in agribusiness as

a driver of inclusive growth, innovation, and food security. IFC's investment strategy prioritizes the adoption of robust

food safety management systems to enhance the competitiveness and sustainability of agribusinesses across emerging
markets. By supporting the implementation of FSMSs, IFC aims to unlock access to premium markets, attract private sector
investment, and strengthen supply chain resilience.

The report presented here is especially relevant for food businesses operating in dynamic and resource-constrained
environments. It underscores the importance of integrating FSMS planning with strategic business objectives and continuous
improvement, supported by clear performance indicators and transparent communication. As the food industry continues to
evolve, the findings and frameworks in this report will serve as a valuable resource for those seeking to strengthen their food
safety practices and unlock new opportunities for growth and competitiveness.
Anup Jagwani,
WBG Director, Farming and Agribusiness



Acknowledgements

This report, "Strengthening the Business Case for Food Safety Management Systems,” reflects the collective efforts of IFC's
Global Agribusiness team. It was authored by Noreen Hobayan, IFC Food Safety Consultant, under the leadership of Yuriy
Zvazhenko, IFC Global Food Safety Specialist.

Many thanks also to the following IFC staff for reviewing the Report's contents: Jacqueline Njonjo, Africa Lead, IFC Food
Safety and Food Loss Prevention Advisory, Uy Duc Pham, IFC Operations, Viet Nam MAS Upstream and Advisory, and
Ghislaine Muyangata, IFC Global Food Safety Consultant. Their expertise and guidance strengthened the analysis and
recommendations throughout the report.

We are grateful for the support and strategic direction of Anup Jagwani, WBG Director, Farming and Agribusiness,
and Natia Mgeladze, Platform Lead, Food Safety, Food Loss Prevention and Food Fortification Advisory, Farming and
Agribusiness, Solutions & Impact, WBG.

This work was made possible through financial support from the Global Agriculture and Food Security Program (GAFSP), the
Facility for Investment Climate Advisory Services (FIAS) and the Government of Canada for which we express our sincere
appreciation.

Special thanks to Aliza Marcus, IFC Global Senior Communications Officer, and Faher Fawaz Faleh Elfayez, IFC Global
Communications Officer, for their assistance in the preparation and finalization of this report.


https://www.gafspfund.org/
https://www.thefias.info/
https://www.thefias.info/
https://www.linkedin.com/company/global-affairs-canada-affaires-mondiales-canada/

Abbreviations

Food and Drug Administration (United States)
Food Safety Management System

Food Safety System Certification

Global Food Safety Initiative

Hazard Analysis Critical Control Point
International Finance Corporation

Key Performance Indicator

Risk-Adjusted Return On Investment

Return On Investment

Small and Medium Enterprises




Abstract

Food Safety Management Systems (FSMSs), including
approaches based on hazard analysis critical control

point (HACCP) and standards such as Food Safety System
Certification (FSSC) 22000, have been widely adopted by
food businesses to comply with regulatory requirements.
However, their broader strategic and financial value remains
underexplored. This study addresses the gap by evaluating
the return on investment (ROI) of FSMSs and reframing
them as value-generating systems rather than purely
compliance mechanisms. Drawing primarily on peer-
reviewed studies and case analyses, the review synthesizes
the evidence on the financial and nonfinancial outcomes of
FSMS implementation. Key benefits identified include cost
avoidance through risk reduction, operational efficiency
gains, and increased revenue through expanded market
access. Meanwhile, barriers such as high implementation
costs, limited internal capacity, and the absence of
standardized ROI metrics constrain broader adoption. To
respond to these constraints and support a more strategic

integration of FSMSs, the paper introduces the risk-adjusted
return on investment (RARQOI) framework for FSMSs,
which encompasses implementation costs, operational
improvements, market value creation, and risk reduction.
The paper also proposes a set of performance indicators

to help firms track and validate the impact of FSMSs. Case
studies from the International Finance Corporation’s (IFC)
Food Safety Advisory Services and a literature case study
illustrate how even modest food safety investments can
yield substantial business returns. Ultimately, this study
calls for a shift in perspective to position FSMSs as strategic
business enablers essential to long-term competitiveness,
risk management, and supply chain resilience.






Introduction

Estimates place the economic burden of food safety failures at more than USs110 billion annually in
low- and middle-income countries alone, driven by medical expenditures, productivity losses, and trade
disruptions (Jaffee et al. 2019). A single contamination event at a food business can lead to a widespread
recall, a supply chain breakdown, and long-term reputational damage. While food business operators
often view regulatory compliance as the primary impetus for implementing food safety practices,

there is growing recognition that Food Safety Management System (FSMS) certification, such as Food
Safety System Certification (FSSC) 22000, hazard analysis critical control point (HACCP), and other
certifications aligned with the Global Food Safety Initiative (GFSI), also deliver measurable business
value by helping reduce risk, enhance efficiency, and expand market access.

An FSMS framework, such as schemes recognized through an HACCP, FSSC 22000, or GFSI process,
provide structured, proactive mechanisms for identifying and mitigating food safety risks across
operations. Though traditionally perceived as a tool among cost centers or to promote compliance,
FSMSs are increasingly being acknowledged for their broad impact on operational performance, market
access, brand value, risk reduction, and financial resilience (Radu et al. 2023).

Nonetheless, while much of the literature addresses the public health rationale and regulatory
imperatives of food safety management, few studies explore the value created by FSMSs among food
businesses, particularly in terms of financial returns. Studies often quantify the cost of iliness or the
regulatory burden of noncompliance, but rarely assess how an FSMS may drive long-term business
performance. This gap in the literature reflects a broader disinclination to frame the FSMS as a strategic
investment rather than a mandatory expense (Becot et al. 2021; Liu et al. 2021).

This study addresses the gap by aggregating recent empirical evidence on the returns on investment
(ROIs) in an FSMS and offering a practical framework to businesses for the calculation and
communication of the financial benefits of an FSMS. By repositioning an FSMS as an investment rather
than an obligation, this study highlights the potential of an FSMS to drive sustainable value creation
across diverse food industry environments.

The study synthesizes the current literature on FSMS-related ROI to evaluate financial and nonfinancial
outcomes. It supports food business leaders and stakeholders in making informed, investment-oriented
decisions about FSMSs. By introducing a practical ROI framework, it situates FSMSs as compliance
mechanisms but also as strategic tools for improving operational performance, resilience, and long-
term value creation.







Objectives and Scope

The literature review embodied in this study addresses the following research questions:
What are the key motivations for adopting an FSMS?
What nonfinancial and financial benefits result from FSMS implementation?
What are the current barriers to FSMS implementation?
What methodologies have been used to evaluate FSMS ROI, and what are the
strengths and limitations of these methodologies?
What are the gaps in the current research on FSMS ROI?
How can businesses apply the ROI framework to communicate and validate FSMS
ROI effectively?

The focus of the literature review includes peer-reviewed studies, case-based analyses,
and publications on policy. Sources have been selected for their relevance to the financial,
operational, and reputational implications of FSMS implementation within the food
industry and spanning the global supply chain from primary production to retail. While
most of the studies reviewed have been published within the last five years, the review
has been expanded in areas in which the recent research is limited.
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Methodology

Literature searches have been conducted across academic databases, including Google
Scholar, PubMed, Scopus, and Web of Science." Supplemental gray literature has been
reviewed by reputable institutions, such as the Food and Agriculture Organization of
the United Nations, the World Health Organization, and industry-focused organizations,
including the GFSI.> The searches have also involved citation chaining and reference list
mining to identify additional relevant studies.

Sources have been selected if they address the implementation of an FSMS, relevant
certification schemes, or outcomes related to business performance. Additionally, the
review has targeted studies involving stakeholders across the global food supply chain
and has prioritized studies offering empirical, case-based, or economic data meaningful
for the ROI. Exclusion criteria have included non-English language publications (because
of resource constraints) and commentary lacking peer review.

Search terms have included food safety management system, FSMS, HACCP, ISO
22000, return on investment, key performance indicator (KPI), economic benefit, cost-
effectiveness, market access, and business case.? The research has relied on Boolean
operators to refine searches by keyword proximity and publication year.

Thematic synthesis has been used to organize insights across five major domains: (1)
motivations for FSMS adoption, (2) financial and nonfinancial outcomes, (3) barriers to
FSMS adoption, (4) frameworks used to assess the ROI, and (5) food safety KPIs. Particular
attention has been paid to studies offering empirical or case-based financial estimates to
strengthen practical application. Gaps in ROl measurement approaches have also been

noted.

1 Refer to Google Scholar (portal), Google, Mountain View, CA, https://scholar. 2 For instance, refer to GFSI (Global Food Safety Initiative) (website), Consumer
google.com/; PubMed (database), National Center for Biotechnology Information, Goods Forum, Levallois-Perret, France, https://mygfsi.com/; INFOSAN
US National Library of Medicine, Bethesda, MD, https://www.ncbi.nlm.nih. (International Food Safety Authorities Network) (dashboard), Food and Agriculture
gov/pubmed; Scopus (dashboard), Elsevier, Amsterdam, https://www.elsevier. Organization of the United Nations, Rome; World Health Organization, Geneva,
com/products/scopus; WoS (Web of Science) (platform), Clarivate, London https://www.fao.org/food-safety/emergencies/infosan/en/.
and Philadelphia, https://clarivate.com/academia-government/scientific-and-
academic-research/research-discovery-and-referencing/web-of-science/. 3 ForISO 22000, refer to ISO 22000:2018(en), Food Safety Management Systems:

Requirements for Any Organization in the Food Chain, International Organization
for Standardization, https://www.iso.org/obp/ui/#iso:std:iso:22000:ed-2:vi:en.
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4.1 Food Safety Management Systems

FSMSs are critical in safeguarding public health, upholding
food safety standards, and ensuring the reliability of food
supply chains. An FSMS offers a structured, science-based
framework for identifying, assessing, and controlling food
safety hazards across the production and distribution
process. If implemented effectively, FSMSs contribute to
improved, more efficient operations and enhanced business
performance (Arshad et al. 2023). They also support
resilience by enabling companies to respond more effectively
to emerging risks (Tibebu, Tamrat, and Bahiru 2024). As food
systems become more complex, FSMSs function as a critical
mechanism for aligning operational control with regulatory
processes and consumer expectations.

Internationally recognized standards provide the foundation
for FSMS implementation. These include systems such as
HACCP, ISO 22000, and certification schemes benchmarked
by the GFSI (Chen, Ping, and Liang 2023; Radu et al. 2023).
Supporting these systems are prerequisite programs, such
as good manufacturing practices and good agricultural
practices, which provide baseline hygiene and production
protocols (Lee et al. 2021). While good manufacturing and
good agricultural practices focus on general food safety
conditions, an FSMS framework offers a comprehensive

structure for managing risks and driving steady
improvement (Radu et al. 2023). The worldwide acceptance
of GFSI-benchmarked certification reflects an industry
consensus on food safety and has positioned the FSMS

as a strategic tool for enhancing food safety and market
credibility (Granja 2022).

A food business must tailor the implementation of its

FSMS to the various unique risk profiles and operational
realities of the food sector. Customization is required to
control hazards that vary widely across commaodities and
processing methods. For example, the microbial risks in
fresh produce differ from the microbial risks in meat or dairy
production (Jeffer et al. 2021). The geographic context, the
available infrastructure, and the complexity of the supply
chain shape FSMS requirements (Radu et al. 2023). Adaptive
implementation strategies can improve compliance and
operational outcomes, particularly in resource-constrained
environments (Boulfoul and Brabez 2022; Duong, Nguyen,
and Hoang 2023). Given the sector-specific complexities

of FSMS implementation, access to technical assistance
emerges as a critical enabler for success, particularly if
internal expertise or infrastructure are limited.

15
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4.2 Food Safety Advisory Services

External food safety consultants can fill gaps in internal
capabilities by providing training, documentation

support, and audit preparation. Engaging consultants

may be especially beneficial if a business faces a complex
certification process or lacks in-house expertise (Abebe et
al. 2020). Often supported by public-private partnerships
and industry-led development programs, access to
consulting services has contributed to broader FSMS take-

up (Charalambous et al. 2015). Effective engagement with
food safety consultants can promote alignment between
leadership and operations, reinforcing the food safety culture
and continuous improvement (Wilcock, Ball, and Fajumo
20m). Technical support can facilitate implementation, but
the decision to adopt an FSMS is ultimately shaped by
various business drivers, including the need for regulatory
compliance, market access, and competitive positioning.

4.3 Motivations for Adopting FSMS

Compliance with food safety regulations remains a key
motivation of FSMS implementation. Firms are increasingly
recognizing that an FSMS is a tool to achieve market access,
risk reduction, and competitive positioning. Understanding
why food business operators seek FSMS certification is
essential to gauging the expected ROI.

Compliance with national and international food safety
regulations is a foundational driver of FSMS adoption.
Regulatory bodies and trade agreements frequently now
require systematic, auditable controls, especially in export-
oriented sectors. Firms with an established FSMS can
position themselves to meet the evolving demands and
navigate regulatory inspections with confidence (Abebe et
al. 2020). ISO 22000-certified companies, for example, have
demonstrated lower rates of noncompliance and reduced
exposure to penalties (Rihawi 2024). Proactive compliance
also protects business continuity. Fitzsimmons, Kinchla, and
Allingham (2024) observe that small and medium enterprises
(SMEs) operating under the US Food Safety Modernization
Act experienced smoother implementation and fewer
regulatory disruptions if they had adopted structured food
safety systems. While regulatory compliance is the basis of
FSMS adoption, market access and customer expectations
often serve as strategic incentives for FSMS certification.

FSMS certification has become a prerequisite for entry into
high-value supply chains in many sectors. Large retailers,
manufacturers, and institutional buyers often require
certification to ensure traceability and reduce sourcing risks.

Certified food businesses are more likely to secure contracts
with these buyers and participate in export markets (Arshad
et al. 2023). As Tibebu, Tamrat, and Bahiru (2024) note,
robust food safety systems satisfy market expectations and
enhance alignment with trade and regulatory frameworks.
The research of Ebata, Espinoza, and Ton (2025) highlights
that certified firms can gain preferential treatment in
procurement decisions, especially in sectors where food
safety is tightly regulated and consumer trust is vital. Along
with market incentives, risk management remains a core
motivation for FSMS adoption, reflecting reactive responses
to previous challenges and proactive efforts to safeguard
operations.

An FSMS provides the structure to manage food safety

risks proactively before they escalate into operational or
reputational crises. Core system components, such as hazard
analysis, traceability, and verification, reduce the likelihood
and severity of contamination incidents. Firms with

these controls are more resilient and more well equipped

to respond to incidents (Kafetzopoulos, Psomas, and
Kafetzopoulos 2013). FSSC 22000, in particular, emphasizes a
risk-based approach that integrates food safety into broader
operational planning. Failing to manage the risks can
threaten international trade relationships and undermine
buyer confidence, especially in highly regulated markets
(Tibebu, Tamrat, and Bahiru 2024).
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4.4 The Benefits of FSMS Implementation

An FSMS delivers tangible business benefits beyond
regulatory compliance. These benefits include reduced
financial risk, enhanced operational performance, improved
market positioning, stronger customer relationships,

and long-term cost savings. The following subsections
summarize key outcomes documented in the literature
that illustrate how an FSMS serves as a value-generating
investment.

4.4.1 Financial Benefits

The capacity of an FSMS to reduce exposure to costly food
safety failures is a key benefit. Through structured hazard
analysis, preventive controls, and verification systems, an
FSMS reduces the risk of contamination incidents, product
recalls, and regulatory sanctions. Gomez and Marks (2020)
find that Class | recalls in the low-moisture food sector led
to median corporate losses of US$243 million and estimate
that a company that undertook preventive technologies
would save more than US$2 million annually in avoided
costs.# Similarly, Spalding et al. (2023) report that the 2018
romaine lettuce—associated E. coli outbreak resulted in
economic losses exceeding US$343 million in the United
States, much of which could have been prevented with
stronger traceability systems. Tibebu, Tamrat, and Bahiru

(2024) emphasize that poor risk management leads to direct

losses and can destabilize trade relationships. These findings
highlight the value that an FSMS creates by safeguarding
against the financial and operational disruption caused by
food safety failures.

FSMS certification is increasingly required for access to
high-value and export markets. Large retailers, institutional
buyers, and export partners routinely mandate certification
under schemes such as HACCP, I1SO 22000, or other
GFSl-aligned programs. Arshad et al. (2023) demonstrate

4 AClass | food recall is the most serious recall classification. It refers to the reasonable
probability that consumption of or exposure to a product will lead to serious adverse
health consequences or death. Examples include consumption of or exposure to food
containing undeclared allergens, such as eggs or peanuts, that may cause life-threat-
ening allergic reactions or food contaminated with dangerous pathogens, such as
Listeria or Salmonella.

that smallholder dairy producers who adopt food safety
standards gain access to new markets and secure stronger
contract terms. Tibebu, Tamrat, and Bahiru (2024) observe
that firms with an FSMS are more likely to comply with
international trade regulations and less likely to experience
shipment rejections. In a study of Turkish firms, Tunaer

Vural and Akgungor (2015) conclude that ISO 22000
certification led to a 37 percent increase in vegetable exports
and a 53 percent increase in fruit exports and that this is
direct financial evidence of the ability of FSMS adoption to
enhance export performance in competitive agricultural
markets. Such positive market outcomes show that an FSMS
can help businesses access new markets and build a strong
reputation that justifies higher prices.

Food businesses that implement an FSMS realize financially
quantifiable operational gains, primarily through improved
process consistency, reduced waste, and efficiency-
enhancing standardization. FSMSs promote structured
workflows, minimize rework, and reinforce quality assurance
systems, which directly translates into cost savings. For
example, El-Tanboly et al. (2021) document significant
reductions in material waste and improved output stability
at an Egyptian food manufacturer following HACCP
implementation. Duong, Nguyen, and Hoang (2023) link
formal FSMS elements, such as documented procedures,
targeted staff training, and internal audits, to measurable
improvements in productivity and cost control across

food firms in China and Viet Nam. Similarly, Rihawi (2024)
reports that ISO 22000 certification leads to enhanced
production throughput and fewer noncompliance penalties
and contributes to higher operational margins. Collectively,
these findings highlight FSMSs as catalysts for measurable
operational gains.

FSMSs enhance process reliability by reducing variability and
enforcing consistent operational standards. Standardized
protocols, critical control point monitoring, and routine
audits lower the risk of deviation and ensure uniform
product quality. Lee et al. (2023) find that HACCP systems
help food firms improve cost management, increase
product safety, and enhance conditions among workers.
Fitzsimmons, Kinchla, and Allingham (2024) observe that



CHAPTER 4

certified firms experience fewer customer complaints, more
consistent performance indicators, and enhanced brand
stability. Radu et al. (2023) emphasize that FSMSs foster
crossfunctional alignment, clarify responsibilities, and reduce
coordination inefficiencies. These studies affirm the FSMS
as a strategic tool for food safety, quality assurance, and
sustained, cost-effective operations.

In addition to the internal cost savings derived from
improved operations, an FSMS can elevate a company’s
financial position by supporting market expansion and
attracting external investment. By enabling compliance
with international standards and buyer requirements, an
FSMS helps firms access higher-value export markets

and participate in global supply chains. Certification and
improved traceability systems signal strong operational
control and risk management, qualities that increase
credibility with financial institutions, investors, and
commercial partners. Across a portfolio of food businesses,
improved food safety practices are associated with

US$478 million in new sales and US$564 million in external
investment (IFC 2020). While these financial outcomes are
compelling, FSMS adoption also delivers several nonfinancial
benefits that reinforce long-term business resilience and
stakeholder trust.

4.4.2 Nonfinancial Benefits

A key nonfinancial benefit of an FSMS is its role in
strengthening the organizational culture associated with
accountability and continuous improvement. Systems
such as HACCP and ISO 22000 tend to embed standard
operating procedures, documentation protocols, and
verification checks that shape staff routines and reinforce
safety-focused behavior. Awuchi (2023) notes that a
structured FSMS framework fosters discipline, teamwork,
and professional development within food firms. Boulfoul
and Brabez (2022) conclude that FSMS implementation
among Algerian companies improved hygiene awareness
and communication among workers. Spagnoli et al.
(2024) observe that food safety culture maturity positively
influences inspection outcomes and employee performance.
These findings highlight that an FSMS may contribute
appreciably to long-term organizational learning and
behavior change.

An FSMS can also enhance the ability of companies to
navigate a complex and evolving regulatory environment.
By standardizing documentation, traceability, and reporting
procedures, these systems improve audit readiness and
reduce the risk of nonconformance. Nair et al. (2023)
demonstrate that a small-scale Indian food manufacturer
was able to achieve a 97 percent compliance score under
the US Foreign Supplier Verification Program following
FSMS certification. This outcome was linked to the resulting
improved procedural controls and documentation. Fajarwaty
and Jukes (2022) identify persistent compliance challenges
among Indonesian SMEs and suggest that structured
systems such as the FSMS could address gaps in regulatory
awareness and inspection preparedness. Williamson, Pugh,
and Akinbote (2024) find that firms with structured food
safety approaches are better equipped to meet hygiene
standards across diverse jurisdictions, particularly in settings
with inconsistent enforcement. Farné (2020) emphasizes
that FSMS-integrated traceability supports precise recall
execution, a critical component of regulatory compliance.
Together, these findings affirm that the FSMS is a strategic
tool that helps firms achieve regulatory alignment, reduce
inspection burdens, and strengthen legal resilience in global
markets.

While FSMSs are primarily designed to ensure food

safety, growing evidence shows they can support broader
outcomes that are sustainable. Varyvoda et al. (2021)
document that, across case studies in Ethiopia, Nepal,

and Senegal, structured food safety practices aligned with
FSMS principles enable small-scale food entrepreneurs to
formalize operations, create jobs, and improve worker safety
and public health. Similarly, Purwanto et al. (2020) find that
companies combining FSMS with environmental and quality
management systems achieve better business performance,
including reduced noncompliance and higher customer
satisfaction, while aligning more closely with sustainability
goals. Together, these studies suggest that, while FSMSs

are not frameworks for environmental, social, and
governance principles, they may act as foundational tools for
advancing responsible, resilient, and socially inclusive food
systems, particularly if they are integrated within broader
sustainability strategies.
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4.5 Barriers to FSMS Implementation

Many food businesses face significant challenges in
building and maintaining the technical capacity required
for an effective FSMS. A lack of foundational expertise

in hazard analysis, critical control point monitoring, and
documentation procedures often hinders compliance

with HACCP and food safety standards. These knowledge
gaps can result in incomplete system implementation,
which undermines regulatory compliance and operational
performance. Studies have highlighted that limited internal
expertise frequently forces companies to rely on external
consultants, thus raising operational costs and reducing
opportunities for internal skill development (Amer 2024;
Fitzsimmons, Kinchla, and Allingham 2024). Duong, Nguyen,
and Hoang (2023) report that firms in China and Viet Nam
struggle with FSMS implementation because of insufficient
technical infrastructure and fragmented coordination
across departments. Alkhafaji and Herrera (2021) similarly
note that firms delayed FSMS adoption in Irag because of
high consultancy costs and a lack of qualified personnel.
These challenges reveal that technical capacity constraints
represent persistent and systemic obstacles to implementing
FSMS across the global supply chain.

Implementing an FSMS often requires a fundamental shift
in organizational culture, from reactive informal practices

to proactive standardized procedures. This transition may
provoke resistance, particularly in family-owned or informal
enterprises dominated by long-standing routines, and in
which food safety is considered a regulatory obligation
rather than a strategic priority (Granja 2022). Resistance

to change frequently becomes manifest as employee
reluctance, limited cross-functional communication, and
superficial engagement with new systems (Radu et al. 2023).
These challenges undermine training and reduce the long-
term effectiveness of FSMS adoption. Research suggests
that successful implementation depends on formal training,
but also on fostering internal commitment. Spagnoli et al.
(2024) observe that greater investment in food safety is only
translated into improved outcomes if it is aligned with a
strong internal food safety culture. These findings highlight
that overcoming resistance requires visible leadership,
sustained internal messaging, and a long-term commitment
to embedding food safety among an organization’s values

and day-to-day operations.

The perceived and actual costs of implementing an FSMS
are a primary barrier to adoption, particularly among SMEs.
Initial expenditures, such as staff training, infrastructure
upgrades, equipment, product testing, and certification fees,
can be prohibitive. Boulfoul and Brabez (2022) identify these
factors as key deterrents to sustained FSMS engagement,
especially in a resource-constrained environment. El-Tanboly
et al. (2021) report that, in the Arab Republic of Egypt,
HACCP implementation requires an initial investment of

LE 65,200 per firm, equivalent to approximately US$3,912

at 2021 exchange rates, including establishment of a
laboratory, training, and documentation processes. The cost
of regulatory compliance may also contribute significantly
to the overall burden. Engle et al. (2023) find that regulatory
costs account for 15 percent of total production costs among
aquaculture firms, and this limits reinvestment in food safety
improvements. For firms operating on narrow margins,
these expenditures often compete with other core business
needs, reinforcing the reluctance to initiate or expand the
FSMS.

The recurring costs associated with FSMS maintenance
also present substantial challenges. These include the cost
of regular audits, third-party verification, recordkeeping,
corrective actions, and consultant fees, the control of which
may be perceived as challenging and always necessary.
Fitzsimmons, Kinchla, and Allingham (2024) find that SMEs
frequently cite these ongoing financial demands as a leading
deterrent, even if they understand the potential benefits of
preventive systems. Arshad et al. (2023) note that, while the
long-term gains are evident in their case studies, firms lack
the liguidity to sustain these expenditures. Nugroho et al.
(2022) emphasize that certification-related implementation
costs alone were sufficient to delay FSMS adoption among
Indonesian producers, primarily because buyers did not
provide technical or financial support. These findings
indicate that, among many firms, cost-related hesitation

is rooted in affordability, but also in uncertainty about
duration, predictability, and the ROI.
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Beyond actual budget limitations, many firms face challenges in
estimating the financial requirements of FSMS implementation.
Fitzsimmons, Kinchla, and Allingham (2024) find that 69
percent of participants believed that food safety upgrades

were unaffordable or would require external assistance before
training. This perception was attributed, in part, to a lack of
internal cost estimation capacity. Inaccurate assumptions
about cost magnitude or timing can lead to delayed adoption
or underinvestment, even if the expected return is positive.
Arshad et al. (2023) observe that, although long-term returns
are evident in their sample, immediate budget constraints
often delayed implementation. Without the tools to evaluate
long-term benefits against short-term costs, firms may forgo
changes that enhance performance and competitiveness.

Although these cost-related challenges are substantial,
they are not insurmountable. If leaders frame FSMS

4.6 Return on Investment

This subsection provides a broad overview of the ROI. It traces
the conceptual development and diverse applications. This is
followed by a review of food safety—related financial metrics.
The subsection then explores how the ROI can be applied to
an FSMS and offers insight into how businesses can assess the
financial and strategic value of food safety investments.

ROI =

The ROI enables organizations to prioritize resources,
compare investment alternatives, and measure performance
over time. Initially applied in capital finance, the use of the
ROI has expanded across sectors, from workforce training
and infrastructure upgrades to digital marketing and
sustainability initiatives (Patrocinio, Madaleno, and Nogueira
2024). The ROl measure is critical for food businesses if firms
are navigating the pressure to invest while remaining cost
efficient and in compliance.

A wide range of financial measures appear in the food
safety literature. While most are not explicitly designed

to assess the RO, they help quantify the economic and
societal impacts of food safety interventions. The methods
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(net gain — total cost)/total cost x 100%

implementation as a staged investment with measurable
returns, rather than a regulatory burden, firms will be
more appropriately positioned to make informed decisions.
Evidence suggests that FSMS adoption contributes to
reduced product loss, improved efficiency, avoidance of
regulatory and reputational risks, and access to high-value
markets (Amer 2024; Duong, Nguyen, and Hoang 2023; Liu
et al. 2021). These outcomes reflect operational gains and
reduced exposure to costly disruptions, such as product
recalls, noncompliance penalties, and supply chain delisting.
Estimating these returns is critical to strengthening the
business case for FSMS implementation. The following
subsection examines established methods for quantifying
the ROl in FSMSs and KPIs relevant to decision-makers
across the food supply chain.

The ROl is widely used to measure the financial return
generated by a strategic initiative relative to the cost. It
helps businesses assess whether an investment creates net
value. It is typically calculated as follows:

(4.1)

include cost-of-illness models, cost-benefit analyses, partial
budgeting, and event studies. Their complexity, data needs,
and capacity to capture value vary. Table 1 outlines common
economic tools. It distinguishes between those that measure
the burden of food safety failure (for example, illness,
recalls) and those that estimate the value of preventive
investments (for instance, cost-benefit analysis, the ROI). To
contextualize the ROI within the broader landscape of food
safety economics, it summarizes the financial evaluation
methods used in the literature. These metrics highlight the
range of tools available to quantify the costs of food safety
failure and the benefits of preventive investments.



Literature Review

Table1

Food Safety—Related Economic Measures

erod—ipe o orption o leom e

Cost of illness

Disability-ad-
justed life
years

Quality-ad-
justed life
years

Cost-benefit
analysis

Cumulative
abnormal
returns

Partial bud-
geting

Determinis-
tic modeling
(for example,
milk dioxin
contamination
impact model)

Event study
methodology

Panel data
analysis with
matching
methods

Return on
investment
(ROI)

Public
health

Public
health

Public
health

Mixed

Business

Business

Business

Business

Business

Business

Burden of
failure

Burden of
failure

Burden of
failure

Prevention
value

Burden of
failure

Prevention
value

Prevention
value

Burden of
failure

Prevention
value

Prevention
value

SOURCE: Original table for this publication.

Sums up medical,
nonmedical, and indi-
rect costs to quantify
economic burden of
foodborne illness
Estimates total
healthy life years lost
because of illness or
premature death
Accounts for the
quality and quantity
of life lost because of
foodborne illness
Compares all mone-
tary costs associated
with food safety
interventions against
quantified benefits to
yield a net benefit or
benefit-cost ratio

Assesses recall impact

on firm performance
using market-based
financial comparisons

Analyzes the incre-

mental costs and ben-

efits resulting from a
change in food safety
practices

Uses fixed economic
data and predeter-
mined assumptions

to model the financial

impact of food safety
incidents

Evaluates the financial
impact of food safety
events by comparing
firm performance be-

fore and after the event

Uses econometric

techniques to compare

outcomes between

firms with and without
food safety investments

Evaluates financial
ROIs as a ratio of net
benefit to total cost

Provides a comprehen-
sive measure of eco-
nomic burden; widely
used in public health

Enables comparison
across health impacts;
a standard global
health metric

Widely used in health
care economics; com-
pares benefits across
interventions

Widely understood;
provides a single ratio
to justify investments;
can integrate vari-
ous cost and benefit
elements

Utilizes real-time mar-
ket data; effective with
public firms

Simple to implement
for small-scale chang-
es; focuses directly on
differences between
current and new
practices

Provides clear quan-
titative estimates for
WOrst-case scenarios;
useful in sensitivity
analysis

Utilizes real market
data; effective in
capturing immediate
financial impacts

Controls for confound-
ing factors; useful for
drawing causal infer-
ences from observa-
tional data

Intuitive; widely un-
derstood in business;
aligns with perfor-
mance metrics

Does not directly
capture benefits of
preventive measures;
requires conversion to
investment terms
Does not yield mone-
tary values; requires as-
sumptions for financial
conversion

Complex to monetize;
quality-of-life values
can be subjective

Difficult to quantify
intangible benefits (for
instance, consumer
trust, reputation); sen-
sitive to assumptions
and data quality; limited
in comparisons across
multiple investments
Limited to publicly trad-
ed firms; influenced by
broader market activity

May not capture long-
term or indirect bene-
fits; limited if changes
have broader impacts

Relies heavily on as-
sumptions that might
not generalize; limited
flexibility in dynamic
settings

May not reflect long-
term benefits; sensitive
to external market
conditions

Requires extensive,
high-quality data; re-
sults sensitive to model
specifications

Rarely used directly in
food safety; difficult to
quantify nonfinancial
benefits

Hoffmann
and Ahn
(2021)

Focker and
van der Fels-
Klerx (2020);
USDA (2001)
Focker and
van der Fels-
Klerx (2020);
USDA (2001)
Bovay (2023);
Golan et al.
(2000)

Gomez and
Marks (2020)

Becot et al.
(2021)

Lascano-Al-
coser et al.
(20m)

Kalaitzan-
donakes,
Ellison, and
Serra Devesa
(2024)

Liu et al.
(2021)

Patrocinio,
Madaleno,
and Noguei-
ra (2024)
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Unlike burden-based models that emphasize the costs
associated with food safety lapses, the ROI offers a forward-
looking, business-oriented perspective. It allows companies
to assess whether investments in an FSMS generate
measurable returns relative to the costs. By translating
benefits into a standardized financial format, the ROl can
support internal decision-making, cross-departmental
comparison, and accountability (Patrocinio, Madaleno, and
Nogueira 2024).

Compared with cost-benefit analyses, which are widely
used in policy making to assess public health outcomes
(Bovay 2023; Golan et al. 2000), the ROI offers a more
operationally immediate and internally actionable measure.
It can be paired with performance indicators to support
continuous improvement (GFSI 2018) and can potentially
align food safety with strategic goals such as brand equity,
export access, and supply chain continuity (Arshad et

al. 2023). Its limited use in the FSMS literature appears

to be less about conceptual fit than the methodological
challenge of consistently measuring returns across contexts.
Addressing this gap presents an opportunity to strengthen
the business case for FSMS investment.

Implementing an FSMS typically involves costs in training,
documentation systems, audits, and infrastructure upgrades.
However, these costs are often viewed as regulatory
overhead rather than strategic investments, particularly if
the financial returns are not immediately visible (Arshad

et al. 2023; Granja 2022). Beyond direct budget limitations,
many firms face difficulties estimating the actual financial
requirements of FSMS adoption. Fitzsimmons, Kinchla, and
Allingham (2024) find that food safety training program
participants initially believed upgrades were unaffordable.
This is partly attributed to internal capacity gaps in cost
estimation. Similarly, Arshad et al. (2023) report that,
although food businesses anticipated long-term benefits,
immediate financial constraints delayed implementation.
Without adequate tools to weigh short-term costs against
long-term value, firms risk forgoing changes that could
significantly enhance competitiveness and resilience.

Substantial evidence supports the value-generating potential
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of FSMS investments, particularly through indirect financial
returns, which include cost avoidance (reduced recalls, fewer
regulatory fines), efficiency gains (waste reduction, improved
throughput), and strategic benefits (improved market
access, brand differentiation). For instance, EI-Tanboly et

al. (2021) document that HACCP implementation at an
Egyptian preserved foods company significantly reduced
product waste and quality failures, and this translated into
measurable operational savings. Duong, Nguyen, and Hoang
(2023) find that, among 324 firms in China and Viet Nam,
structured FSMS practices, such as internal audits and staff
training, were positively associated with operational and
financial performance. Similarly, Purwanto et al. (2020)
demonstrate that integrating FSMS with quality and
environmental systems improves profitability by reducing
internal failures and enhancing customer satisfaction.

Despite these encouraging associations, formal ROI
frameworks specific to FSMS are underdeveloped. While
some studies and industry reports acknowledge the
potential of measuring food safety investments, including
in terms of cost savings and performance improvements,
few provide detailed guidance on operationalizing such
metrics. For example, the GFSI encourages the use of KPIs
and other performance indicators as part of a strong food
safety culture, but it offers limited methodological direction
for linking these indicators to financial outcomes. Similarly,
research on food safety culture, including that of Spagnoli
et al. (2024), points to increased investment in preventive
measures, but does not systematically address how these
investments translate into quantifiable business returns.

Closing this gap will require that organizations develop
tailored ROI models that reflect their unique operational
contexts. In practice, this may involve tracking proxy
indicators, such as reductions in product recalls, audit
failures, noncompliance penalties, or customer complaints.
By embedding ROI metrics into FSMS evaluations,
businesses can strengthen internal accountability, more
effectively communicate value to stakeholders, and
reposition FSMSs as a source of strategic and financial
advantage.
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4.7 Key Performance Indicators

Firms use KPIs to assess their progress toward specific
strategic or operational objectives. In food safety
management, KPIs are quantifiable measures that serve

as essential tools in monitoring the effectiveness of
implementation and supporting steady improvement. They
have the potential to validate ROIs. Effective KPIs align
closely with business goals and are typically established
within a framework, such as the SMART criteria (that is, to
ensure that indicators are specific, measurable, achievable,
relevant, and time-bound) or balanced scorecards, which
facilitate multidimensional performance tracking (Bottani et
al. 2023).

Within the food industry, KPIs are tailored to diverse areas,
including the performance in production, supply chain
resilience, regulatory compliance, and profitability. Routine
indicators include supplier traceability, material quality, labor
productivity, and value added output per worker (Hashmi
and Zhang 2016; Mansour and Al-hamdani 2024). Broader
business performance is often assessed through financial

KPIs, such as indicators of profitability, customer satisfaction,

and asset utilization, while measures of innovation capture
the effectiveness of research and commercialization
(Abeysiriwardana, Jayasinghe-Mudalige, and Kodituwakku
2023). Bottani et al. (2023) propose that food industry

KPIs can be categorized by their supply chain function,
stakeholder relevance, and performance output. They thus
offer a structured lens for performance management.

If applied within an FSMS, KPIs become more specific

in tracking program implementation, compliance, and
performance outcomes. They include indicators on HACCP
compliance, documentation accuracy, corrective action
closure rates, and internal or external audit performance
(Duong, Nguyen, and Hoang 2023). For example, microbial
safety checks and internal audit scores function as
operational KPIs, and indicators on the achievement of
third-party certifications or the frequency of food recalls
represent higher-level strategic outcomes (Qamar et

al. 2024). Some KPI systems also integrate measures of
sustainability that link food safety with environmental and
social governance (Granja 2022; Runge and Gonzalez-Valero
20M).
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The literature offers a broad consensus that, aside from
regulatory compliance, FSMSs deliver substantial business
value. Across sectors and regions, FSMS implementation is
consistently linked with reduced operational risk, improved
efficiency, and enhanced market access. Documented
benefits include operational improvements, such as
greater productivity, reduced waste, and less product
nonconformance, as well as market-related advantages,
such as access to premium or export markets and stronger
customer satisfaction (Cahyaningrum, Priyandani, and
Gusti 2024; Chen, Ping, and Liang 2023; El-Tanboly et al.
2021; Mekimah and Sayad 2020). However, these benefits
are typically described in technical or qualitative terms
rather than in financial measures. Despite the benefits

of FSMS, cost remains a widely recognized barrier to

ROI =

The model incorporates implementation-related costs
and organizes gains across three dimensions: operational
gains, market gains, and risk reduction. By translating
food safety outcomes into financial measures, the model
enables businesses to view FSMS as an investment with
tangible returns. It facilitates informed decision-making,

(total gains — total costs)/total costs

FSMS adoption, because of affordability issues, but also
because of the difficulty to estimate implementation costs,
translate benefits into monetary values, and justify the ROI
(Arshad et al. 2023; Fitzsimmons, Kinchla, and Allingham
2024). No studies that directly calculate the ROl of FSMS
implementation from a business perspective have been
identified.

To address this gap, this paper introduces a risk-adjusted
return on investment (RAROI) framework for FSMS
investments to support food safety managers and food
business operators in estimating the costs and potential
returns of FSMS adoption. The framework is structured
around a basic ROI calculation:

(5.1)

supports value-based communication, and promotes regular
improvement. The following subsections describe each
element of the RAROI calculation using examples found

in the literature and also propose estimation methods for
FSMS implementation projects.

25



CHAPTER 5

5.1 Costs

Cost inputs include the direct and indirect costs associated
with FSMS implementation. These may include the costs

of system design, training, recordkeeping infrastructure,
audit preparation, and certification. Although cost is often

a barrier, especially among SMEs, some studies have begun
to benchmark these expenditures, thereby providing more
transparency and aiding cost estimation. Ollinger, Moore,
and Chandran (2004) analyze food safety investments in the
US meat and poultry slaughter industries and demonstrate
the existence of variation based on scale, regulatory

Table 2

requirements, and operational complexity. Building on this,
Viator et al. (2017) provide more recent cost estimates,
capturing a range of expenditures, including HACCP plan
development, microbial testing, equipment upgrades,

and third-party audits (refer to table 2). Their findings
demonstrate how investment levels vary by establishment
size and product type, which has important implications for
financial planning and ROI estimation.

Cost of Developing, Validating, and Reassessing HACCP, SSOP, and Sampling Plans,

by Entity Size

US$ per plan

Cost activity

Small establishments

Large establishments

Develop plan internally
Develop plan with consultant
Validate plan

Reassess plan

SSOP plans

Develop plan internally
Develop plan with consultant
Validate plan

Reassess plan

Develop plan with consultant
Validate plan

Reassess plan

HACCP plans

US$13,540 —

USs$17,770 USs$43,080

US$10,832 US$8,666
US$365 USs730

US$13,540 —

USs$10,270 US$43,080

US$10,832 US$8,666
US$365 USs730

Sampling plans

US$6,542 US$87,240

US$32,496 US$46,997
USs$243 US$486

NOTE: — = A large establishment would not develop a plan internally without the use

SOURCE: Adapted from Viator et al. 2017.
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of a consultant. HACCP = hazard analysis and critical control point; SSOP = sanitary
standard operating procedures.
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Similarly, Fitzsimmons, Kinchla, and Allingham (2024)
examine the cost burden of meeting standards on
preventive controls for human foods and find that costs vary
depending on existing compliance infrastructure and staff
capabilities. They have developed a framework to estimate
implementation costs through semistructured interviews.
Table 3 presents the average costs associated with planning,

Table 3

implementing, and managing the standards on preventive
controls for human foods, as reported by small and medium
processors interviewed in their study. Capturing these costs
is essential for ROI calculations and in developing targeted
financial and technical support strategies.

Average Implementation Costs of Preventive Controls for Human Foods

Planning

Implementation

Management

SOURCE: Adapted from Fitzsimmons, Kinchla, and Allingham 2024.

Training US$1,749.00
Training assignments US$1,329.00

Validation US$2,157.00

Consultation US$2,250.00
Total US$5,272.00
Manager labor hours US$2,358.00
Staff labor hours US$997.00

Equipment and facilities US$11,500.00
Audit and inspection US$3,167.00
Pest control US$1,867.00
Total USs$8,731.00
Manager labor hours US$3,560.00
Staff labor hours US$2,063.00
Culture US$6,007.00
Training and certification USs$1,980.00
Total US$7,929.00

NOTE: Average cost refers to averages across respondent small and medium
processors who reported respective costs in the source study.
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These empirical studies provide critical reference points
for the cost input of the RAROI framework for FSMS. By
identifying typical cost categories and demonstrating how
expenditures vary by business size, operational complexity,
and regulatory context, the studies of Fitzsimmons, Kinchla,
and Allingham (2024), Ollinger et al. (2004), and Viator et al.
(2017) offer practical benchmarks. Integrating these findings
into the model allows for more accurate cost estimation
tailored to various types of food businesses. Robust cost
estimation strengthens the financial credibility of ROI
assessments and helps inform investment planning.

Table 4

Table 4 provides a consolidated view of typical FSMS cost
components and proposed methods for estimating each
category. This reference tool is designed to help food
business operators identify relevant cost drivers, apply
consistent estimation techniques, and improve the accuracy
of ROI calculations. By clarifying the costs that should be
included and how to calculate them, table 4 supports more
well informed financial planning and investment decision-
making.

Guidance for Estimating Implementation Costs

Cost category Estimation method Tips / notes

Training and certification . :
training session

Certification
scope

External consulting

Internal labor overhead)

Audit preparation

Facility upgrades

Equipment and technology

Software systems

Packaging and labeling Design + reprinting costs

Personal protective

equipment and safety gear frequency

Number of employees x cost per

Quote from certifier based on site and

Hourly rate x estimated hours

Time spent x hourly wage (plus

Preaudit + main audit fees

Supplier or contractor quotes

Market price or vendor quote per item

Setup cost + annual subscription

Unit cost x quantity x replacement

Include course fees, travel, materials,
trainer costs

Include preassessment, audit, and
recertification fees

Request quotes from at least two
consultants

Include standard operating procedure
updates, meetings, and coordination time

Confirm whether certifier offers bundled
services

Include sanitary design, heating,
ventilation, and air conditioning, drains,
and partitions

Include tools, monitors, digital logs, and
soon

Include license renewals and user fees
Account for obsolete packaging write-offs

Include uniforms, gloves, masks, boots

Product testing

Utilities and resource costs

Change management

SOURCE: Original table for this publication.
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Cost per test x number x frequency

Estimate the increase from
maintenance team

Materials + facilitation + human
resources time

Request quotes from certified labs

Water, energy, and chemicals during
ramp-up

Include workshops, posters, and team
briefings
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5.2 Benefits

5.2.1 Operational Gains

The first dimension of returns to FSMS involves
improvements in productivity and process efficiency, as well

as operational gains, such as reductions in waste, downtime,

and resource use. Firms adopting FSMS have reported
improved product quality, cost savings from more efficient
production, streamlined procurement and guality assurance
processes, and fewer disruptions during inspections, leading
to time and resource savings (Fitzsimmons, Kinchla, and
Allingham 2024; Radu et al. 2023). Although such outcomes

Table 5

are often not monetized in the literature, they represent real
cost-saving opportunities and are essential to understanding
the financial returns of FSMS adoption.

Case studies of the International Finance Corporation (IFC)
illustrate the operational gains of FSMS implementation.
Operational gains reported by IFC clients following FSMS
implementation include cost savings derived from reduced
waste, reduced energy and water use, increased productivity,
improved crop and process management, and production
efficiency gains. Table 5 summarizes selected IFC projects;
operational gains are expressed in monetary terms.

Operational Gains Realized through Selected IFC FSMS Implementation Projects

PRAN Banaladesh Fruitsand  BRC Global Standard
Group g vegetables for Food Safety
Twiga Fruits and
Foods Kenya vegetables GLOBALG.A.P.
BEL GA ] GLOBALGARP. Inte-
JSC Viet Nam et grated Farm Assurance
PAN VietNam  LOeed pose 000
Foods foods
Passion GLOBALG.AP,
NEHoE Viet Nam fruit and FT!' RamforesF
Group . Alliance Sustainable
Agriculture Standard
Bulgaria, Fresh
Kaufland  Moldova, fruitsand ~ GLOBALG.A.P.
Romania vegetables
. Cote Food safety manuals,
Gaselia L .
Grou d'lvoire, Beverages standard operating
P Guinea, Mali procedures, FMEA
MHP Ukraine Poultyy 5 oBALGAP.
and grain

SOURCE: Original table for this publication.

Assessment, training, coaching,
capacity building, PRAN Assurer
Scheme among farmers

Certification, land management,
irrigation, farmer financing

Certification for 54 poultry
houses, breeder farm training

Food safety assessments and
training, contamination control,
supplier program

Food safety advisory, cost-saving
tools (FMEA, cost of nonquality
analysis), information and com-

munication technology integration

Training and mentoring program
among farmers based on
GLOBALG.A.P.

Assessment, Advice, training,
coaching and mentoring on food
safety, training on quality tools

Assist with GLOBALG.A.P.
implementation

USs1.5 million cost savings
because of reduced loss

US$100,000 cost savings
because of reduced food loss

US$307,000 cost avoided

US$30,000 cost savings over
two years because of reduced
nonconforming products

US$233,000 realized because
of 53 tons of reduced food
loss

US$66,000 in realized cost
savings because of improved
processing performance

US$500,000 total cost
savings

US$700,000 saved from
better crop management,
improved operations

NOTE: FMEA = failure mode and effects analysis. FTI = Fairtrade International. GLOBALG.A.P. are standards

based on good agricultural practice. Refer to GLOBALG.A.P. (dashboard), Agraya GmbH, Cologne, Germany,
https://www.globalgap.org/uk_en/.
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While operational gains are less frequently quantified
financially in the literature, case studies and quantitative
analyses illustrate that FSMS implementation yields
outcomes with clear financial implications. Case studies
have demonstrated a range of operational benefits, including
reduced downtime, lower water and energy consumption,
decreased labor inputs, increased productivity, reduced
waste and product loss, improved production efficiency, and
fewer product nonconformances (Cahyaningrum, Priyandani,
and Gusti 2024; El-Tanboly et al. 2021; Mekimah and Sayad
2020). These outcomes represent tangible cost-saving
opportunities. Complementing these qualitative insights,
quantitative studies provide empirical support for such gains.
For example, Purwanto et al. (2020) identify significant
associations between FSMS implementation, increased
productivity, and reduced product nonconformance.

Table 6

Similarly, Rihawi (2024) reports on reductions in downtime
and noncompliance incidents among meat, dairy, and bakery
firms following I1SO 22000 adoption. The documented
operational improvements demonstrated in these studies
point to measurable economic benefits.

The above studies do not assign direct financial values

for the outcomes. More analysis is therefore needed to
convert the operational gains into monetary terms. Table 6
summarizes operational improvements regularly linked to
FSMS implementation and proposes illustrative formulas

to estimate the monetary value of the benefits, thereby
providing a practical framework for the financial estimation
of operational gains.

Proposed Financial Estimation of Operational Gains

Operational gain Proposed monetization formula

Reduced downtime )
operation
Reduced water use

Reduced energy consumption
Reduced labor requirements
processes
Increased productivity
Reduced product loss or waste
Improv r ion ien . e
el s el G ey capacity utilization

Reduced nonconformance Fewer defective products

SOURCE: Original table for this publication.
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Equipment or processes: less time out of

Lower consumption of water resources
Lower electricity, gas, or fuel use

Decrease in staff time required for

Greater output, same inputs

Less product discarding or rejecting

More rapid throughput or better

(Downtime hours reduced/year) x (hourly
revenue loss or labor cost)

(Liters pf water saved/year) x (cost per liter)

(kWh or BTUs saved/year) x (cost per unit of
energy)

(Hours saved/year) x (average hourly wage)
(Additional units produced/year) x (profit margin

per unit)

(Units of waste reduced/year) x (cost per unit
produced)

[(Output increase — input increase)/input] x
(revenue per unit or cost saved)

(Incidents avoided/year) x (average cost per
incident: rework, scrap, or downgrade)
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5.2.2 Market Gains

The second dimension of returns to FSMS captures the
contribution of an FSMS to market value. FSMS certification
can enhance a company's competitive position, especially

in export markets or high-value supply chains. Arshad

et al. (2023) find that certified smallholder producers are
more likely to gain access to premium markets and enter
longer-term buyer contracts. Hoyos-Vallejo and Chinelato
(2025) show that food safety performance positively
influences consumer trust and brand loyalty, particularly

in e-commerce. FSMS can serve as a signal of credibility to
retailers, consumers, and investors and contribute to pricing

power, customer retention, and supply chain integration.
While benefits such as brand loyalty and trust are difficult to
quantify, firms can estimate the added revenue associated
with market expansion through new customer acquisition,
access to premium markets, and entry into export markets.

IFC case studies demonstrate the financial returns resulting
from market gains made possible by FSMS implementation.
Market gains reported by IFC clients include sales increases,
the achievement of premium pricing, expansion into local,
urban, and export markets, and improved brand trust,
market access, and market position. Table 7 summarizes
selected IFC case studies and reported market-related
financial gains following FSMS implementation.

Table 7

IFC Case Studies and FSMS-Related Market Gains

. BRC Clobal
PRAN Bangladesh Fruits and vege- Standard for Food
Group tables
Safety
Mali Shi Mali Shea butter ISO 22000
Twiga Kenya Fruits and vege- ¢ ol G AP
Foods tables
Luna Ethiopia Meat FSSC 22000
BEL GA ' GLOBALG.AP.
Viet Nam Poultry Integrated Farm
JSC
Assurance
PAN Foods Viet Nam Processed foods  FSSC 22000
GLOBALG.A.P, FTI,
Nafoods Viet Nam Passion fruit and  Rainforest Alliance
Group other fruits Sustainable Agri-
culture Standard
Bulgaria, .
Kaufland  Moldova, reshfuitsand o e G AP
) vegetables
Romania
Korzinka Retail food stores
uz ’ Uzbekistan and in-house FSSC 22000
production

SOURCE: Original table for this publication.

Assessment, training, coaching,
capacity building, PRAN Assurer
Scheme among farmers

Technical and management
training, food safety audit train-
ing, coaching

Certification, land management,
irrigation, farmer financing

Equipment upgrade, veterinary
care, training

Certification of 54 poultry hous-
es, breeder farm training

Food safety assessments and
training, contamination control,
supplier program

Food safety advisory, cost-saving
tools (FMEA, cost of nonquality
analysis), information and com-
munication technology integration
Training and mentoring pro-
gram among farmers based on
GLOBALG.AP.

Assessment, action planning,
pilot program, training

US$233 million sales
increase; US$920,000 in-
crease in farmer sales (sup-
pliers); 134 export countries

Premium pricing; market
expansion

Increased supply to urban
areas

First exports to Gulf
Cooperation Council with
vacuum-packed meat

USs$25 million sales in-
crease

US$19.5 million incremen-
tal sales increase over two
years; improved brand
trust and market access

US$390,000 increase in
farmer sales

USs$10.3 million increase in
supplier sales

10.5% sales increase;
strengthened local market
position

NOTE: FMEA = failure mode and effects analysis. FTI = Fairtrade International. GLOBALG.A.P. are standards
based on good agricultural practice. Refer to GLOBALG.A.P. (dashboard), Agraya GmbH, Cologne, Germany,
https://www.globalgap.org/uk_en/.
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Case studies and empirical analyses in the literature depict
the market gains associated with FSMS implementation.
Similar to operational improvements, market gains are often
described qualitatively rather than quantified in monetary
terms. Reported market benefits typically involve sales
growth, expanded access to premium or export markets,
and increased customer satisfaction, brand loyalty, and
trust (Cahyaningrum, Privandani, and Gusti 2024; Chen

et al. 2022; El-Tanboly et al. 2021, Mekimah and Sayad
2020). For example, Weifang Artisan Foods, a Chinese
vegetable producer, reported a 400 percent increase in
exports within two years of the implementation of the BRC

Table 8

Global Standard for Food Safety, the International Featured
Standards, and the GLOBALG.A.P. standards, and Edfina
Company, an Egyptian preserved foods manufacturer,
reported a 2000 ton export volume increase following
HACCP implementation (El-Tanboly et al. 2021; GFSI 2020).
Capturing these impacts systematically and monetizing
them would enable businesses to build stronger and more
accurate cases for FSMS investment.

Table 8 overviews typical FSMS-related market gains and
practical approaches to estimating the associated financial
value.

Estimating the Financial Value of FSMS-Related Market Gains

Type of market gain Proposed method of financial estimation

Growth in revenue attributed to FSMS

Increased sales . .
implementation

Ability to charge higher prices

Premium pricin ; )
P g postcertification

Entry into new markets or increased

Market expansion )
P market penetration because of FSMS

Longer-term

contracts contracts because of FSMS

Enhanced brand

loyalty and trust purchases

SOURCE: Original table for this publication.
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Extended duration or increased value of

Improved customer retention and repeat

Post-FSMS revenue, minus pre-FSMS revenue, adjusted
for market trends

(Premium price — standard price) x units sold

Additional revenue from new markets directly linked to
FSMS certification

Difference in revenue/value of contracts pre- and post-
FSMS implementation

Increased customer retention rate x average customer
lifetime value post-FSMS implementation
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5.2.3 Risk Reduction

One of the primary financial benefits of FSMS
implementation is a reduction in risk exposure to food safety
incidents. Accordingly, the third dimension of returns to a
RAROI framework focus on risk reduction. This dimension
captures the avoided costs associated with food safety
failures, including product recalls, requlatory penalties,

Table 9

reputational damage, and supply chain disruptions. While
these mitigation outcomes may be difficult to quantify
precisely, they represent real financial value in the form of
avoided losses.

Table 9 summarizes selected food safety incidents and
illustrates the financial risk exposure that individual food
businesses have faced.

The Financial Impact of Selected Food Safety Incidents

Frozen

201 Hungar reenyar Listeria
015 ungary Greenyard vegetables isteri
) ) . Excessive lead and
2015 India Nestlé Maggi noodles
MSG
) ) Multiple outbreaks
United . Various menu P R
2015 Chipotle . of E. coli, Salmonella,
States items .
and norovirus
2016  Israel Unilever el gt Salmonella
cereals
2016 Netherlands Mars Chocolate bars PESHIE N
contamination
. Processed
. Tiger ) L
2017 South Africa meats: polony  Listeria
Brands
(bologna)
2018  France Lactalis Infant formula  Salmonella
United Fresh Romaine .
2018 E. coli
States Express lettuce
Kinder
2022 Belgium Ferrero Chocolate Salmonella
products
2022 France Nestlé Frozen pizza E. coli
United Onions for .
2024 McDonald's f E. coli
States hamburgers
202 Unizse BRI Deli meats Listeria
4 States Head

SOURCE: Original table for this publication.

USs$35 million in recall costs;
35% stock loss

USs$45 million direct loss;
major drop in market share

US3$6.31 billion stock decline

USs$23 million in lawsuits;
30%—50% sales drop

Tens of millions of euros

Potential costs of US$67.5
million+

Hundreds of millions of
euros

US$276 million—-US$343
million

USs$60 million recall cost

USs$250 million in lawsuits

51% stock decline (~US$14.7
billion)

USs$3.1 million class-action
settlement

FreshFruitPortal.
com (2018)

Knowledge at
Wharton (20715)

Kalaitzandonakes,
Ellison, and Serra
Devesa (2025)

Dovrat (2016)

Chaudhuri (2016)

FSN (2018)

de La Hamaide
(2018)

Spalding et al.
(2023)

Whitworth (2022)

Reuters (2022)

Baertlein and Kumar
(2024)

Janney (2025)
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An FSMS can help reduce the probability and severity of
such incidents. For example, firms with well-documented
hazard control systems and traceability protocols are more
likely to identify contamination early, issue targeted recalls,
or avoid full-market withdrawals. These preventive controls
translate to measurable cost avoidance. Estimating these
avoided costs requires a structured approach incorporating
consideration of probability and consequence. The three
main approaches to the estimation are qualitative,
quantitative, and semiquantitative.

A qualitative approach to estimating risk reduction relies on
subjective expert assessments to characterize the risk level
before and after food safety—-related interventions, including
HACCP, FSMS, and improvement initiatives. For simplicity,
risk might be characterized by a categorization of low,
medium, or high, or on a scale that translates into probability
ranges, similar to a failure modes and effects analysis. A
simple qualitative approach is accessible and rapid, especially
in the case of small firms or early assessments, but it is short
on accuracy and precision. A qualitative approach also does
not involve a quantification of risk avoidance in monetary
terms, making it less useful in calculating cost avoidance in
ROI models.

A fully quantitative approach would offer greater precision
through the application of statistical methods and financial
data to estimate the likelihood and cost of a potential food
safety incident. To use a quantitative method, however,
companies would have to analyze historical failure rates,
simulate probability distributions, or use predictive models to
calculate the cost avoidance associated with risk reduction.
Thus, while a fully quantitative approach may offer more

Estimated cost
avoidance
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__ (baseline incident probability x average incident cost) —
— (postintervention incident probability x average incident cost)

credible data-driven outputs, it is resource-intensive and
relies on robust incident data and modeling expertise.
Implementation is therefore unfeasible for most companies.

The semiquantitative approach may provide a practical
compromise between the relative ease of the qualitative
approach and the cost estimation capabilities associated
with the guantitative approach. The semiquantitative
approach combines structured reasoning with available data,
literature, and expert opinion to estimate the probability
of incidents and the potential cost if an incident occurs. A
simplified semiquantitative approach to the estimation of
avoided loss involves multiplying the estimated likelihood
of a food safety incident by the expected economic impact.
For instance, based on data of the US Food and Drug
Administration (FDA 2025), there has been an average of
approximately 265 food recalls a year in the United States.
Divided across the roughly 65,000 estimated registered
food and beverage facilities, this results in an average
annual incident probability of 0.3 percent per firm. Firms
would need to apply a risk reduction factor based on an
estimation of the expected effectiveness of their food safety
interventions, for example, a 5o percent risk reduction rate.
Combined with average recall costs, which may range
from USs8 million to more than US$300 million per event,
the estimated annual cost avoidance per firm associated
with risk reduction interventions reaches from US$12,000
to US$450,000, depending on sector, scale, and product
category (Hussain and Dawson 2013; Spalding et al. 2023).

To quantify these savings, businesses may rely on the
following formula:

(5.2)
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Table 10 illustrates the approach using FDA incident
frequency data and published cost ranges. It shows how an

Table 10

FSMS or other food safety intervention may reduce exposure
to high-cost events.

Example Estimation of Risk Reduction through FSMS Implementation

Baseline incident probability sy gt

Average incident cost

Postintervention incident

probability implementation
Estimated cost avoidance (low)

Estimated cost avoidance (high)

SOURCE: Original table for this publication.

Estimates based on FDA data and the literature offer a
simplified method of illustration (refer to table 10). However,
these estimates reflect incident rates among US companies
that are required to have an FSMS. The likelihood and
severity of risk vary significantly depending on the food

product, the nature of the hazard, the robustness of controls,

a company's market reach, and other contextual factors. For
example, the implications of a pathogen-related recall at a
multinational meat processor are vastly different from the

Table 11

Historical or industry average probability of a food

Estimated cost of a food recall or similar event

Expected probability after FSMS or intervention

(0.3% x US$8 million) — (0.15% x US$8 million)
(0.3% x US$300 million) — (0.15% x US$300 million)

0.3% (based on FDA data)

USs8 million—USs300 million (based
on the literature)

0.15% (estimated 50% reduction based
on the planned intervention)

US$24,000
US$900,000

effects of a complaint about foreign material in the product
of a local dry goods producer. Similarly, the value of risk
reduction depends on the scale of the potential reputational,
regulatory, or financial damage of a realized risk. Thus, the
simplified method may underestimate the risk faced by firms
that lack an FSMS or overestimate the costs at companies
operating in different regions. For this reason, companies
should tailor their estimation approach to the specific
circumstances (refer to table ).

Estimating Risk Reduction: A Comparison of Approaches

Uses descriptive terms and expert

Qualitative judgment to assess risk reduction
(low, medium, high; 1to 10, and so on)
Uses statistical data and modeling

Quantitative to calculate exact probabilities and

impacts of risk reduction

Combines expert judgment with
numeric estimates of probability and
cost; uses available data

Semiquantitative

SOURCE: Original table for this publication.

Simple, rapid, low cost, useful if
data are limited

Highly precise and data-driven;
supports detailed returns on
investment analysis

Balances rigor and feasibility;
adaptable to various contexts; more
defensible than qualitative alone

Subjective; lacks precision;
no cost estimates

Data-intensive, requires
modeling expertise; may
not be feasible for most
companies

Still relies on expert
judgment; ranges can be
broad; lacks some precision
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The semiquantitative approach is the most appropriate for
companies aiming to communicate the value in financial
terms of risk reduction from food safety investments.

5.2.3.1 Example Cost Avoidance Estimate

The following is a hypothetical example provided for
illustrative purposes. It demonstrates how a company
could use a tailored semiquantitative approach to estimate
potential cost avoidance from food safety interventions.

The hypothetical example involves a food company sourcing
turmeric from Asia, where lead contamination has been
documented, primarily because of postharvest adulteration
with industrial pigments. The food company is evaluating
whether to invest in improvements, such as enhanced
supplier controls, a raw material testing program, or a full
FSMS. It wants to estimate the financial value of avoiding

a major food safety incident through risk reduction to
support the business case. By combining internal knowledge
with the results of publicly available research and industry
benchmarks, the company can develop a simplified model to
estimate cost avoidance.

Based on internal assessments and external research, such
as the study of Forsyth et al. (2019), which finds that the use
is widespread of lead chromate in turmeric sourced from

(preintervention risk X
= risk reduction) x =
incident cost

Cost
avoidance

In this hypothetical scenario, the company could expect
to avoid approximately US$237,500 per year in potential
food safety—related costs by reducing risk through the
implementation of the planned food safety interventions.

This hypothetical example illustrates how a semiquantitative
method can help companies justify food safety investments
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Asia because of color enhancement practices, the company
estimates a 5 percent annual probability of a significant
food safety incident (such as rejected shipments, recalls, or
regulatory enforcement) in the absence of controls. This
baseline risk reflects sourcing from a high-risk geographic
area, limited supplier oversight or traceability, and a lack of
formal certification or of a structured food safety program.

The company considers investing in a combination of
controls, such as supplier controls, training programs among
farmers and processors, HACCP-based preventive measures,
and third-party certification (for example, the BRC Global
Standard for Food Safety or ISO 22000). A combination of
these interventions is expected to reduce the likelihood of an
incident by 95 percent, lowering the estimated annual risk to
0.25 percent.

To assess the financial impact of a major food safety
incident, the company can conduct a recall simulation

based on its turmeric product line and export exposure. The
modeled cost of a significant incident includes the retrieval
and destruction of contaminated product, laboratory

testing and investigation, regulatory interaction and crisis
communication, contract penalties or market loss, and long-
term reputational harm. In this hypothetical case, the total
estimated cost avoidance from risk reduction is USs$s million.

(5% x 95%) x

US$5.000,000 = US$237,500

(5.3)

by translating risk reduction into measurable financial value.
While the inputs are estimated, the approach supports
better decision-making by positioning food safety as a
strategic investment with tangible ROI.
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5.3 Baseline Data

To support the practical application of the RAROI model, it
is recommended that firms begin by establishing a formal
FSMS baseline. This approach includes documenting current
food safety costs, regulatory risks, product loss rates, and
customer access conditions before implementation. A
structured baseline allows firms to track changes, estimate
the potential ROI, and validate the results through the
outcomes. Even partial estimates, if consistently collected,
can support better decision-making.

While not all FSMS-related benefits can be monetized,
many can be translated into financial terms. For impacts
that lend themselves to quantification, the RAROI
framework supports using ROI as a strategic lens for FSMS
implementation. It does not require that all outcomes be
expressed as precise values, but it does provide a defensible
structure for identifying, estimating, and validating value.
This foundation also enables the integration of performance
tracking mechanisms, which is addressed in the following
subsection.
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5.4. Validating RAROI with KPIs

To support ROI tracking, FSMS-related KPIs can be actual project cost comparisons as lagging indicators.
mapped to the core components of the RAROI model: cost Risk reduction could be captured through internal audit
control, operational gains, market value creation, and risk performance and nonconformity tracking (leading),
reduction. Each category can benefit from a mix of leading alongside recall costs or regulatory penalties (lagging)
indicators that predict or signal future performance and (Duong, Nguyen, and Hoang 2023; Rihawi 2024).

lagging indicators that measure results already achieved.
For example, implementation success might be assessed
through leading indicators, such as standard operating
procedure completion rates and employee training
participation, and lagging indicators, such as audit results
or certification status. Cost tracking might involve early
variance-to-budget measures as leading indicators and

Table 12 maps KPIs to the FSMS ROI framework. Each KPI
is categorized by type, return dimension, and a suggested
method for assessing financial relevance. The guidance can
help businesses identify and track measures aligned with
RAROI estimation efforts.

Table 12

Example KPIs to Track and Validate FSMS Value

Type (Iefadlngl RAROI component | Financial relevance (US$) Recommended
lagging) frequency

Preventive maintenance . . . Cost of avoided downtime or
. Leading Operational gain : Monthly
completion rate repair
. . : . ) Reduction in rework/waste
Process compliance audit score Leading Operational gain - / Monthly
. . ) USs lost product = unit cost x
Product waste (% and US$) Lagging Operational gain ; P Monthly
waste volume
— . . . Labor + material costs o
Rework or rejection rate Lagging Operational gain f Monthly
rework
. . . . . Value of retained contracts or
On-time certification renewal Leading Market gain . f . ) Quarterly
avoided disruptions
mer inquiry conversion . . Reven r conver
Customer inquiry conversio Leading Market gain evenue per converted Monthly
rate customer
. . . Revenue from new market
New market-driven sales Lagging Market gain f Quarterly
access
Customer retention rate Lagging Market gain Customer retention rate gain Annually
Internal it fr ncy an . . . Proxy for lower inciden
Wl Dl e P S et Leading Risk avoidance ° \/fQ' ower incident Monthly
score probability
. . . . . Input for incident probabilit
Near-miss reporting rate Leading Risk avoidance mzdelf P ¥ Monthly
Audit nonconformities Lagging Risk avoidance Cost per nonconformity event Per audit
. . . ) . US$ savings from lower
Insurance premium reduction Lagging Risk avoidance > gs f Annually

premium

SOURCE: Original table for this publication.
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If KPIs are aligned with FSMS objectives and tracked, they
can offer a transparent and evidence-based method for
validating the ROIs on food safety. This structured approach
supports not only regulatory compliance, but also long-term
strategic value creation
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The ROI of FSMS

in Practice

6.1 Nafoods Case Study

Nafoods Group, a leading Vietnamese exporter of

passion fruit and other tropical fruits, was seeking to
improve process consistency, reduce spoilage, and meet
increasingly rigorous export standards. To achieve these
goals, it implemented a multistandard FSMS incorporating
certifications of GLOBALG.A.P., Fairtrade International, and
the Rainforest Alliance Sustainable Agriculture Standard.

With the support of IFC Food Safety Advisory Services,
Nafoods became familiar with and used technical tools,
including failure mode and effects analysis, cost of
nonquality analysis, and traceability systems based on

Table 13

ROI Summary: The Nafoods Case Study

information and communication technologies. These
interventions aimed to strengthen internal control, enhance
responsiveness, and minimize food loss across the value
chain.

The total investment for implementation was US$300,000.
This effort led to immediate operational gains, including
US$233,000 in realized cost savings (refer to table 13). An
additional US$484,000 was expected based on ongoing
improvements. The food loss was reduced by 53 metric tons
during implementation, and more reductions and continued
improvements were expected.

Implementation cost
P technology tools

Operational gains
Market value increase
Risk reduction

Total quantified gains
Estimated ROI (%)

Operational gains only

(Total gains — cost) / cost x 100%

SOURCE: Original table for this publication.

FSMS certification, advisory services, information and communication

Savings from reduced food loss and greater efficiency
Improved export access and product quality

Reduced recall risk; improved traceability and supply quality

US$300,000

US$233,000
Not monetized
Not monetized

US$233,000

~78%
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The program also contributed to a US$390,000 increase in
farmer income on the market side, reflecting the enhanced
quality of supply and better contractual integration with the
Nafoods sourcing network. The FSMS elevated the firm’s risk
management capabilities, particularly in recall prevention
and traceability, a critical factor for exporters managing
perishable products in competitive global markets.

6.2 PAN Foods Case Study

PAN Foods, a Vietnamese food processing company,
adopted an FSSC 22000 FSMS to improve internal food
safety capacity, reduce product nonconformance, and build
stronger supplier relationships. The company recognized
that meeting international safety and quality standards was
essential to supporting food safety, quality assurance, and
business expansion.

With assistance from IFC, PAN Foods received technical
assistance in food safety assessments, contamination
control, supplier management, and employee training.

Table 14

ROI Summary: The PAN Foods Case Study

The immediate ROI was 78 percent. Additional reductions
in food loss and cost savings are expected to increase

the ROI substantially. The case illustrates how targeted
FSMS upgrades, particularly if aligned with cost-saving
analytics and digital tools, can drive substantial financial and
operational improvements, while enhancing supply chain
resilience and supplier equity.

This support laid the groundwork for a structured FSMS
rollout emphasizing internal systems and upstream supplier
engagement.

The total implementation cost was US$60,532, and the
company recorded US$30,000 in operational savings over
two years, primarily by reducing nonconforming products
and the associated waste (refer to table 14). These process
improvements also contributed to more predictable
workflows and better internal quality control.

Implementation cost
Operational gains
Market value increase
Risk reduction

Total quantifiable gains
Estimated ROI (%)

Operational + market gains

SOURCE: Original table for this publication.
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FSSC 22000 certification, training, contamination and supplier control
Cost savings from reduced nonconforming products
Sales growth over two years because of improved brand trust and access

Improved risk management across operations and the supply base

((Total Gains — Cost) / Cost) x 100%

US$60,532
US$30,000
US$19,500,000
Not monetized
US$19,530,000

~32,208%
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The most significant impact was commercial. During two
years, PAN Foods reported an incremental US$19.5 million
increase in sales, attributed to strengthened brand credibility
and greater access to premium domestic and export
markets. These data reflect top-line growth, but they also
indicate how FSMS adoption can enable strategic business
positioning.

Risk reduction was another notable outcome. Through

6.3 Edfina Case Study

Edfina, a prominent Egyptian food processor, faced
persistent operational inefficiencies and quality control
issues. More than 400 tons of product were lost annually
before FSMS adoption. In response, the company
implemented an FSMS based on HACCP and supported
by equipment upgrades and workforce training. This
intervention targeted key production areas and led to
quantifiable improvements: cutting packaging time

for tomato paste in half and reducing the loss in jam
production by 43 tons (with a 6 percent capacity gain).
Similar efficiencies were observed in juice filling and frozen

Table 15

ROI Summary: Edfina Case Study

supplier controls and internal process safeguards, PAN
Foods enhanced its ability to manage food safety risks and
regulatory compliance, minimizing the likelihood of costly
disruptions, such as recalls or shipment rejections.

This case demonstrates the impact of FSMS on operational
stability and market competitiveness, illustrating how even
modest investments can generate strong financial returns if
they are tied to a clear growth strategy.

vegetable lines. The cumulative annual savings from these
interventions totaled LE 382,622 (EI-Tanboly et al. 2021).

FSMS adoption enabled Edfina to access regulated
international markets. The company exported 2,000 tons of
frozen vegetables and 25 tons of fruit drinks to Europe and
the United States, transactions valued at LE 73,000 and LE 7.6
million, respectively (refer to table 15). These export outcomes
underscore the role of the FSMS in supporting market value
creation through traceability, safety documentation, and
compliance with international buyer requirements.

ROI model
component

Implementation cost  LE 138,430 (training, tools, monitoring)

Operational gains )
P g product loss; improved process control

Market gains o
73,000 from fruit drink exports

No product recalls recorded; enhanced

Risk reduction .
preventive controls

5,819% = (LE 8,055,622 — LE 138,430) / LE

Calculated ROI
138,430 X 100

SOURCE: Original table for this publication.

LE 382,622 annual savings; 60.5 tons of reduced

LE 7,673,000 from frozen vegetables + LE

Includes full FSMS rollout supported by HACCP
upgrades

Efficiency gains across tomato paste, jam, juice, and
frozen vegetable lines

Enabled entry into European and US markets
through FSMS certification

Risk exposure minimized through improved
practices; not directly monetized

Calculated from total gains (LE 8,055,622) relative to
cost
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The total investment in FSMS implementation, including
training and monitoring tools, was LE 138,430. Combined
with operational and export-related financial gains (LE
8,055,622), this results in an estimated ROI of 5,819 percent.
While no risk reduction was calculated, the reduction in
production waste represents a tangible narrowing in food
safety risk exposure and improved process control. Overall,
the Edfina case exemplifies how FSMS can simultaneously

Table 16

deliver cost savings, regulatory alignment, and revenue
expansion, making it a high-value strategic investment.

Although no formal KPIs were mentioned in the Edfina
case study, an example set that could have strengthened
outcome tracking and ROI validation is proposed in table
16. Each KPI is linked to a specific pillar in the FSMS ROI
framework and includes one leading and one lagging
indicator to represent both process and outcome.

Proposed KPIs to Support ROI Validation, Edfina

RAROI component Leading indicator Lagging indicator

Stay within planned

Cost . )
implementation budget

Reduce material and

Operational gains )
processing waste

Increase sales through new

Market value
markets

SOURCE: Original table for this publication.

The Edfina case illustrates how FSMSs, such as HACCP, can
deliver a strong ROI. By applying structured KPIs to each
RAROI component, food businesses can enhance their

ability to manage resources, track performance, and validate

and communicate the value of FSMS implementation to
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% of budget spent per phase
(tracked monthly)

Tracking weekly reduction in
packaging waste

Number of buyer inquiries or
approvals initiated post-upgrade

Final implementation cost vs.
projection (LE 65,200)

Annual operational savings from
reduced waste (LE 382,622)

Export revenue generated
postcertification (LE 7.6 million)

internal and external stakeholders. This structured approach
creates a foundation for continuous improvement and future
benchmarking.



Discussion and Conclusion

This study reinforces a central insight: implementing an
FSMS is not merely a regulatory requirement, but a strategic
business decision that can generate measurable operational
and financial returns. Across the literature, FSMS adoption
has been associated with productivity gains, reduced waste
and nonconformance, and improved access to premium

and export markets. Enhanced customer satisfaction and
brand reputation have also been reported as downstream
benefits of effective food safety practices (Abebe et al. 2020;
Cahyaningrum, Priyandani, and Gusti 2024; Chen et al. 2022;
El-Tanboly et al. 2021; Mekimah and Sayad 2020).

Despite these benefits, cost remains among the barriers

to FSMS implementation that are most typically cited.

The perceived or actual financial burden can delay or

deter investment among many businesses, particularly
those operating with limited margins or in resource-
constrained settings. By providing a structured method for
estimating costs and returns, the RAROI framework helps
firms evaluate affordability, prioritize interventions, and
make informed choices about where and how to allocate
resources. It also supports more transparent communication
with investors and internal decision-makers on the financial
rationale for FSMS implementation.

While the benefits of an FSMS are well documented, the
strategic value is often underrecognized. In many food
businesses, FSMSs continue to be viewed primarily through

the lens of regulatory compliance rather than long-term
investment. This framing can limit internal alignment, reduce
prioritization in resource planning, and obscure the broader
business case for FSMS implementation.

Studies have examined FSMS outcomes, but few

monetize the benefits or calculate the ROI. Most existing
methodologies for evaluating the returns to food safety—
related investments rely on qualitative case studies or focus
narrowly on public health measures. These approaches are
frequently not associated with clear financial indicators or
omit the benefits of greater market access and risk avoidance.
As a result, food business operators may struggle to apply the
findings to financial planning. The RAROI model presented in
this paper addresses these limitations by offering a structured,
business-oriented framework tailored to operational realities.

The model is structured around a basic ROl formula—
total gains, minus total costs, divided by total costs—and
organizes benefits into three categories: operational gains
(that is, productivity and efficiency), market gains (for
example, customer access and pricing leverage), and risk
reduction (for instance, avoided product recalls, requlatory
penalties, or reputational damage). The framework enables
firms to evaluate an FSMS as a long-term investment by
converting food safety outcomes into financial measures.

Positioning FSMS in financial terms facilitates more informed
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decision-making. It supports alignment between food
safety goals and business strategy and allows stakeholders,
including executives and investors, to understand the
commercial value of robust safety systems. It also

creates a stronger case for targeted investment, internal
accountability, and continuous improvement.

Several practical steps can enhance the application of this
framework, as follows:

e First, RAROI principles should be integrated into
FSMS planning, performance monitoring, and
reporting.

e Second, capacity-building programs should
include cost estimation, financial tracking, and ROI
communication training.

e Third, additional research is needed to improve the
quantification of risk-based cost avoidance, including
the monetary value of averted food safety incidents
or loss of market access.

To support the use of RAROI, IFC has developed the "Risk-
Adjusted Return on Investment Workbook for Food Safety
Management Systems” (World Bank 2025), a practical guide
to help food business leaders understand the concepts

and calculate RAROIs for FSMSs or other implementation
projects.
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Itis critical to acknowledge the ethical and legal foundations
of food safety. Protecting public health is a nonnegotiable
duty. Firms should not use ROI calculations to justify
delaying corrective actions, reducing investment in core
safety systems, or avoiding certification requirements. The
RAROI model is intended to support responsible, transparent
business decisions, not to replace regulatory compliance.

It is also important to recognize the limitations of financial
modeling. Some of the most meaningful benefits of an
FSMS, such as preventing a product recall or an outbreak of
foodborne illness, may not appear in short-term measures,
but can carry a significant long-term impact. RAROI
estimates should reflect these outcomes, even if they are
based on assumptions or benchmark data. Estimates must
be documented, conservative, and subject to regular review.
While larger companies may have the data to support

more detailed analysis, small firms can use this model with
reasonable estimates to support business cases and planning
decisions.

FSMS implementation offers a pathway to compliance and
competitiveness. If framed appropriately, the value of an
FSMS can be expressed in financial language that resonates
with decision-makers. The RAROI framework introduced in
this paper contributes to a more well informed, investment-
oriented approach, strengthening the business case for
FSMSs in an evolving global food economy.



References

Abebe, Gumataw Kifle, Rachel Anne Bahn, Ali Chalak,

and Abed Al Kareem Yehya. 2020. “Drivers for the
Implementation of Market-Based Food Safety Management
Systems: Evidence from Lebanon.” Food Science and Nutrition
8 (2): 1082-92. https://doi.org/10.1002/fsN3.1394.

Abeysiriwardanai, Prabath Chaminda, Udith Krishantha
Jayasinghe-Mudalige, and Saluka R. Kodituwakku. 2023.
"Role of Key Performance Indicators Targeting the Research
on Business Innovation in the Commercial Agri-Food
Sector.” Paper presented at the International Conference
on Business Research, University of Moratuwa, Sri Lanka,
December 4, 2023. https://doi.org/10.31705/ICBR.2023.1.

Alkhafaji, Mahmud Abdullah Jasim, and Rosa Maria Blanca
Herrera. 2021. “A Study of Implementation Food Safety
Management System ISO 22000 in Local Food Products
Company.” Natural Volatiles and Essential Oils 8 (4): 13511—-27.
https://www.nveo.org/index.php/journal/article/view/2888.

Amer, Mahmoud. 2024. “Linkage among Halal Quality
Standard Certification and SME's Performance: Palestinian
Food Halal Certified SME's Context.” Arab Gulf Journal of
Scientific Research 42 (4): 1414—25.
https://doi.org/10.1108/AGJSR-03-2023-01009.

Arshad, Muhammad Waqgar, Muhammad Moazzam,
Muhammad Mustafa Razig, and Wagas Ahmed. 2023.
“Linking the Willingness of Smallholder Dairy Farmers to
Adopt Minimum Food Safety and Quality Standards to
the Country’'s Export Potential.” International Journal of Food
Science and Technology 58 (10): 5557—67.
https://doi.org/ho.am/ijfs16539.

Awuchi, Chinaza Godswill. 2023. "HACCP, Quality, and Food
Safety Management in Food and Agricultural Systems.”
Cogent Food and Agriculture 9 (1): 2176280.
https://doi.org/10.1080/23311932.2023.2176280.

Baertlein, Lisa, and Sneha S. Kumar. 2024. “E. coli Outbreak
Tied to McDonald's Quarter Pounder Kills 1, Sickens Dozens
in US.” Reuters: Retail Consumer (blog), October 23, 2024.
https://www.reuters.com/business/retail-consumer/ten-
people-hospitalized-e-coli-infections-linked-mcdonalds-
quarter-pounder-says-2024-10-22/.

Becot, Florence, Jason Parker, David Conner, Lori Pivarnik,
Nicole Richard, and Diane Wright-Hirsch. 2021. “Financially
Able and Willing to Invest in Food Safety Practices? The
Example of Produce Growers in New England States (USA)."
Food Control 119 (January): 107451.

Bottani, Eleonora, Letizia Tebaldi, Giorgia Casella, Cristina
Mora, and Isaia Vitri. 2023. "Exploring Key Performance
Indicators in the Food Supply Chain: A Survey, Analysis,

and Taxonomy." In Proceedings of the 9th International Food
Operations and Processing Simulation Workshop (FoodOPS 2023),
edited by Agostino G. Bruzzone, Francesco Longo, Giuseppe
Vignali, and Vittorio Solina, 38—47. Rende, Italy: CAL-TEK.

Boulfoul, Nouara, and Fatima Brabez. 2022. “Implementation
of Food Safety Management in the Food Industry in Algeria:
Benefits and Barriers Factors.” Turjaf: Turkish Journal of
Agriculture—Food Science and Technology 10 (8): 1342—51.
https://doi.org/10.24925/turjaf.vioi8.1342-1351.4741.

47



Bovay, John. 2023. “Food Safety, Reputation, and Regulation.”
Applied Economic Perspectives and Policy 45 (2): 684—704.
https://doi.org/10.1002/aepp.13315.

Cahyaningrum, Fitrianna, R. Priyandani, and Spica

Arumning Ardhi Gusti. 2024. “"Risk Management Program
Implementation on Low and Medium-Risk Processed Food
Manufacturers to Enhance Food Safety Control in Indonesia.”
IOP Conference Series: Earth and Environmental Science 1377 (1):
012026. doi:10.1088/1755-1315/1377/1/012026.

Charalambous, Marianna, Peter J. Fryer, Stephanos
Panayides, and Madeleine Smith. 2015. "Implementation of
Food Safety Management Systems in Small Food Businesses
in Cyprus.” Food Control 57 (November): 70-75.
https://doi.org/10.1016/j.foodcont.2015.04.004.

Chaudhuri, Saabira. 2016. “Mars Recalls Some Chocolate Bars
After Piece of Plastic Found in Germany.” Wall Street Journal:
Business, Europe (blog), February 23, 2016.
https://www.wsj.com/articles/plastic-found-in-chocolate-
prompts-european-recall-for-mars-1456243015?.

Chen, Hsinjung, Yi-Jyuan Chen, Hui-Ting Yang, Kuo-Chiang
Hsu, Minyi Zhou, Chin-Shuh Chen, and Pei-Ting Chuang.
2022. “Implementation of Food Safety Management Systems
That Comply with ISO 22000:2018 and HACCP: A Case
Study of a Postpartum Diet Enterprise in Taiwan.” Journal of
Food Safety 42 (2): 12965. doi:10.11m/jfs.12965.

Chen, Yanying, Liang Ping, and Feng Helen Liang. 2023.
“Industry Reputation Crisis and Firm Certification: A Co-
evolution Perspective.” Journal of Business Ethics 186 (June):
761-80. https://doi.org/10.1007/s10551-023-05438-5.

de La Hamaide, Sybille. 2018. “The Baby Milk Scandal Stalking
France's Lactalis.” Reuters: Business (blog), February 1, 2018.
https://www.reuters.com/article/business/the-baby-milk-
scandal-stalking-frances-lactalis-idUSKBN1FLSWT/.

Dovrat, Adi. 2016. “Unilever Israel Cereal Sales Take a

Plunge After Salmonella Scare.” Haaretz: Business (blog),
August 1, 2016. https://www.haaretz.com/israel-news/
business/2016-08-01/ty-article/unilever-cereal-sales-take-
a-plunge-after-salmonella-scare/oooo017f-f26d-d497-a1ff-
f2edcidooooo.

Duong, Thi Binh An, Tram Thi Bich Nguyen, and Thu-Hang
Hoang. 2023. “Critical Success Factors for Food Safety

48

Management and Their Impact on Business Performance:
Empirical Evidence from China and Vietnam.” In Business
Innovation for the Post-pandemic Era in Vietnam, edited by
Nguyen Hoang Thuan, Hung Nguyen, Hiep Cong Pham, and
Alrence Halibas, 145-55. Singapore: Springer Nature.
https://doi.org/10.1007/978-981-99-1545-3_12.

Ebata, Ayako, Mauricio Espinoza, and Giel Ton. 2025. “Food
Safety Certification in Urban Food Markets: The Willingness
to Pay for Safer Meat in Peru.” Food Security 17 (2): 461-76.
https://link.springer.com/article/10.1007/512571-024-01512-6.

El-Tanboly, El-Sayed, Mahmoud El-Hofi, Nabil Abd-Rabou,
Youssef Bahr Youssef, Osama Ibrahim, and Adel Kholif. 2021.
“Waste Reduction by Improved Quality Control and HACCP
Implementation: A Case Study from Edfina Company for
Preserved Foods, Alexandria, Egypt.” Malaysian Journal of Halal
Research 4 (1): 23-30.

Engle, Carole R, Jonathan van Senten, Charles Clark, and
Noah Boldt. 2023. “"Has the Regulatory Compliance Burden
Reduced Competitiveness of the U.S. Tilapia Industry?” Fishes
8 (3): 151. https://doi.org/10.3390/fishes8030151.

Fajarwaty, Tri, and David Jukes. 2022. "Assessing Food Safety
Compliance for Food SMEs in Indonesia.” IOP Conference
Series: Earth and Environmental Science 1041: 012074.
https://doi.org/10.1088/1755-1315/1041/1/012074.

Farné, Stefano. 2020. "Product Traceability along the
Agri-Food Chain: How to Implement It and Measure the
Company Performances.” Mediterranean Journal of Basic and
Applied Sciences 4 (4):177-93.

FDA (Food and Drug Administration, United States). 2025,
“Recalls, Market Withdrawals, and Safety Alerts.” April 4
update, FDA, Silver Spring, MD. https://www fda.gov/safety/
recalls-market-withdrawals-safety-alerts.

Fitzsimmons, Jill Ann, Amanda J. Kinchla, and Christina
Allingham. 2024. "Assessing the Cost Barrier for Small and
Medium Food Processing Businesses to Meet Preventive
Controls for Human Foods Standards.” PLOS ONE 19 (9):
e0306618. https://doi.org/10.1371/journal.pone.0306618.

Focker, Marlous F., and H. J. van der Fels-Klerx. 2020.
“Economics Applied to Food Safety.” Current Opinion in Food
Science 36 (December): 18-23.



References

Forsyth, Jenna E., Syeda Nurunnahar, Sheikh Shariful Islam,
Musa Baker, Dalia Yeasmin, M. Saiful Islam, Mahbubur
Rahman, et al. 2019. “Turmeric Means ‘Yellow' in Bengali:
Lead Chromate Pigments Added to Turmeric Threaten Public
Health across Bangladesh.” Environmental Research 179, part a
(December): 108722.
https://doi.org/10.1016/j.envres.2019.108722.

FreshFruitPortal.com. 2018. “Greenyard Estimates US$35M
Listeria-Linked Recall Cost." News (blog), July 17, 2018.
https://www. freshfruitportal.com/news/2018/07/17/
greenyard-listeria-cost-hungary-frozen/.

FSN (Food Safety News). 2018. “Tiger Brands Says Listeria
Outbreak Could Cost It 1 Billion Rand.” News Desk (blog),
March 22, 2018.

https://www .foodsafetynews.com/2018/03/tiger-brands-
says-listeria-outbreak-could-cost-1-billion-rand/.

GFSI (Global Food Safety Initiative). 2018. “A Culture of
Food Safety: A Position Paper from the Global Food Safety
Initiative (GFSI)." Version 1.0 (November 4), GFSI, Consumer
Goods Forum, Levallois-Perret, France.
https://mygfsi.com/wp-content/uploads/2019/09/GFSI-
Food-Safety-Culture-Full.pdf.

GFSI (Global Food Safety Initiative). 2020. “Global Food
Safety Initiative: Case Study Booklet.” GFSI, Consumer Goods
Forum, Levallois-Perret, France.
https://mygfsi.com/wp-content/uploads/2020/02/GFSI-
Case-Study-Booklet-2020-WEB-.pdf.

Golan, Elise Hardy, Stephen J. Vogel, Paul D. Frenzen, and
Katherine L. Ralston. 2000. "Tracing the Costs and Benefits
o Improvements in Food Safety: The Case of the Hazard
Analysis and Critical Control Point Program for Meat and
Poultry.” Agricultural Economic Report 791 (October),
Economic Research Service, US Department of Agriculture,
Washington, DC.

Gomez, Carly B., and Bradley P. Marks. 2020. “Monetizing the
Impact of Food Safety Recalls on the Low-Moisture Food
Industry.” Journal of Food Protection 83 (5): 829—35.
https://doi.org/10.4315/JFP-19-553.

Granja, Nathalia Maria Cavalcante. 2022. "Worldwide
Diffusion of Food Safety Management System Standards.”
Master's thesis (March 8), RepositoriuM, Universidade do

Minho, Braga, Portugal.
https://rep-dspace.uminho.pt/entities/publication/2a132ead-
09f8-4c81-bo00-27a68bbbf489.

Hoffmann, Sandra A, and Jae-Wan Ahn. 2021. “Updating
Economic Burden of Foodborne Diseases Estimates for
Inflation and Income Growth.” Economic Research Report
ERR-297 (November), Economic Research Service, US
Department of Agriculture, Washington, DC.
https://doi.org/10.22004/ag.econ.327181.

Hashmi, Sara Ahmad, and Weiwei Zhang. 2016. “Performance
Metrics for Food and Beverage Supply Chains.” MIT SCALE
Research Report MISI-2016-5, MIT Global Supply Chain and
Logistics Excellence Network, Massachusetts Institute of
Technology, Cambridge, MA.
https://dspace.mit.edu/handle/1721.1/103089.

Hoyos-Vallejo, Carlos Arturo, and Flavia Braga Chinelato.
2025, “Delivering Trust: How Food Safety Performance Drives
Loyalty across the Online Ordering Journey.” International
Journal of Quality and Reliability Management 42 (1): 107-21.
https://doi.org/10.1108/IJQRM-12-2023-0399.

Hussain, Malik Altaf, and Christopher O. Dawson. 2013.
“Economic Impact of Food Safety Outbreaks on Food
Businesses.” Foods 2 (4): 585-89.
https://doi.org/10.3390/foods2040585.

IFC (International Finance Corporation). 2020. Food Safety
Handbook: A Practical Guide for Building a Robust Food Safety
Management System. Washington, DC: World Bank.
https://doi.org/10.1596/978-1-4648-1548-5.

Jaffee, Steven, Spencer Henson, Laurian Unnevehr, Delia
Grace, and Emilie Cassou. 2019. The Safe Food Imperative:
Accelerating Progress in Low- and Middle-Income Countries.
Agriculture and Food Series. Washington, DC: World Bank.

Janney, Josh. 2025. Boar's Head Agrees to $3.1M Settlement
Tied to Recalled Meat Products.” Virginia Business: Top Stories
(blog), April 10, 2025.
https://virginiabusiness.com/boars-head-agrees-to-3-1m-
settlement-tied-to-recalled-meat-products/.

Jeffer, Siya Balaam, Issmat I. Kassem, Samer A. Kharroubi,
and Gumataw Kifle Abebe. 2021. "Analysis of Food Safety
Management Systems in the Beef Meat Processing and

49


https://mygfsi.com/wp-content/uploads/2019/09/GFSI-Food-Safety-Culture-Full.pdf
https://mygfsi.com/wp-content/uploads/2019/09/GFSI-Food-Safety-Culture-Full.pdf
https://rep-dspace.uminho.pt/entities/publication/2a132ead-09f8-4c81-b000-27a68bbbf489
https://rep-dspace.uminho.pt/entities/publication/2a132ead-09f8-4c81-b000-27a68bbbf489
https://doi.org/10.1596/978-1-4648-1548-5

Distribution Chain in Uganda.” Foods 10 (10): 2244.
https://doi.org/10.3390/fo0ds10102244.

Kafetzopoulos, Dimitrios P., Evangelos L. Psomas, and
Panagiotis D. Kafetzopoulos. 2013. "Measuring the
Effectiveness of the HACCP Food Safety Management
System.” Food Control 33 (2): 505-13.
https://doi.org/10.1016/j.foodcont.2013.03.044.

Kalaitzandonakes, Maria, Brenna Ellison, and Maria Teresa
Serra Devesa. 2025. “The Financial Impact of Foodborne
lliness Outbreaks at Restaurants: Chipotle Mexican Grill.”
Agribusiness 41 (2): 381-400. https://doi.org/10.1002/agr.21898.

Knowledge at Wharton. 2015. “Why the Maggi Noodle Recall
Has Landed Nestle in Hot Water.” Marketing (blog), June 19,
20715, https://knowledge.wharton.upenn.edu/article/hot-
water-lessons-from-the-maggi-noodle-recall-in-india/.

Lascano-Alcoser, Victor H.,, Annet G. J. Velthuis, Ron L. A.
P. Hoogenboom, and H. J. (Ine) van der Fels-Klerx. 2011.
“Financial Impact of a Dioxin Incident in the Dutch Dairy
Chain.” Journal of Food Protection 74 (6): 967-79.
https://doi.org/10.4315/0362-028X.JFP-10-350.

Lee, Jocelyn C., Aura Daraba, Chrysa Voidarou, Georgios
Rozos, Hesham A. El Enshasy, and Theodoros Varzakas.
2021. “Implementation of Food Safety Management Systems
Along with Other Management Tools (HAZOP, FMEA,
Ishikawa, Pareto): The Case Study of Listeria monocytogenes
and Correlation with Microbiological Criteria.” Foods 10 (9):
2169. https://doi.org/10.3390/f00ds10092169.

Lee, Jocelyn C., Marina Neonaki, Athanasios Alexopoulos, and
Theodoros Varzakas. 2023. “Case Studies of Small-Medium
Food Enterprises around the World: Major Constraints

and Benefits from the Implementation of Food Safety
Management Systems.” Foods 12 (17): 3218.
https://doi.org/10.3390/fo0ds12173218.

Liu, Feng, Hosun Rhim, Kwangtae Park, Jiangiang Xu, and
Chris K. Y. Lo. 2021. "HACCP Certification in Food Industry:
Trade-Offs in Product Safety and Firm Performance.”
International Journal of Production Economics 231 (January):
107838. d0i:10.1016/].ijpe.2020.107838.

Mansour, Mustafa M., and Kamaal Sahib M. Al-hamdani.
2024. “Key Performance Indicators for Evaluating the

50

Efficiency of Production Processes in Food Industry.” Passer 6
(2): 494-504.

Mekimah, Sabri, and Nawel Sayad. 2020. “The Impact of
Food Safety Management System ISO 22000 on Customer
Satisfaction and Loyalty: Case Study of Coca-Cola Company
in Algeria." Economics and Business 34 (1): 246—60.
https://doi.org/10.2478/eb-2020-0016.

Nair, Surya Sasikumar, Anna Katarzyna Mazurek-Kusiak,
Joanna Trafialek, and Wojciech Kolanowski. 2023. "Assessing
Food Safety Compliance in a Small-Scale Indian Food
Manufacturer: Before and After Certification of the

Food Safety Management System and Foreign Supplier
Verification Program.” Applied Sciences 13 (22): 12190.
https://doi.org/10.3390/app132212190.

Nugroho, Kuncoro Catur, Mahjudin Udinsoelaeman,

Eva Desembrianita, and Fitriyani Dewi Maulydya. 2022.
“Challenges and Obstacles of International Certification
for Seafood Exporters in Indonesia.” International Journal of
Economics, Business, and Management Research 6 (8): 166—-81.
https://doi.org/10.51505/ijebmr.2022.6812.

Ollinger, Michael, Danna Moore, and Ram Chandran. 2004.
“Meat and Poultry Plants’ Food Safety Investments: Survey
Findings.” Technical Bulletin 1911 (May), Economic Research
Service, US Department of Agriculture, Washington, DC.
https://ers.usda.gov/publications/pub-details/?pubid=47488.

Patrocinio, Tiago, Mara Madaleno, and Manuel Carlos
Nogueira. 2024. "Does the Way Variables Are Calculated
Change the Conclusions to Be Drawn? A Study Applied to
the Ratio ROI (Return on Investment).” Journal of Risk and
Financial Management 17 (7): 266.

Purwanto, Agus, Andi Sulistiyadi, Riza Primahendra, Fredson
Kotamena, Mirza Prameswari, and Freddy Ong. 2020. “Does
Quality, Safety, Environment, and Food Safety Management
System Influence Business Performance? Answers from
Indonesian Packaging Industries.” International Journal of
Control and Automation 13 (1): 22—35.

Qamar, Tariq, Rabia Shabir Ahmad, Muhammad Sajid
Arshad, and Muhammad Afzaal. 2024. "Assessing the
Effectiveness of Local and International Food Safety
Standards in Small and Medium-Sized Enterprises (SMEs) of


https://doi.org/10.2478/eb-2020-0016
https://ers.usda.gov/publications/pub-details/?pubid=47488

References

Pakistan.” Journal of Food Quality 2025 (November 8), 6110406.
https://doi.org/10.1155/2024/6110406.

Radu, Elena, Adriana Dima, Ecaterina Milica Dobrota, Ana-
Maria Badea, Dag Jivind Madsen, Cosmin Dobrin, and
Silvius Stanciu. 2023. “Global Trends and Research Hotspots
on HACCP and Modern Quality Management Systems in the
Food Industry.” Heliyon 9 (7): e18232.
https://doi.org/10.1016/j.heliyon.2023.€18232.

Reuters. 2022. “French Prosecutors Probe Death Linked to E.
coli at Nestle Pizza Plant.” Reuters: Europe (blog), May 12, 2022.
https://www.reuters.com/world/europe/french-
prosecutors-probe-deaths-linked-e-coli-infections-one-
nestles-pizza-2022-05-12/.

Rihawi, Bayan. 2024. “The Impact of I1SO 22000: 2018 on
Food Facilities Performance with Multiple Production Lines.”
CyTA: Journal of Food 22 (1): 2431281
https://doi.org/10.1080/19476337.2024.2431281.

Runge, Carlisle Ford, and Juan Gonzalez-Valero. 201m.

“The Theory and Practice of Performance Indicators for
Sustainable Food Security: A Checklist Approach.” Working
Paper WP11-2 (November), Center for International Food
and Agricultural Policy, Department of Applied Economics,
University of Minnesota, St. Paul, MN.

Spagnoli, Pauline, Lavinia Defalchidu, Peter Vlerick, and
Liesbeth Jacxsens. 2024. “The Relationship between Food
Safety Culture Maturity and Cost of Quality: An Empirical
Pilot Study in the Food Industry.” Foods 13 (4): 571.
https://doi.org/10.3390/foods13040571.

Spalding, Ashley, Rachael E. Goodhue, Kristin Kiesel, and
Richard ). Sexton. 2023. “Economic Impacts of Food Safety
Incidents in @ Modern Supply Chain: E. coli in the Romaine
Lettuce Industry.” American Journal of Agricultural Economics
105 (2): 597—623. https://doi.org/10.1111/ajae.12341.

Tibebu, Abebe, Habtamu Tamrat, and Adane Bahiru. 2024.
"Review: Impact of Food Safety on Global Trade.” Veterinary
Medicine and Science 10 (5): €1585.
https://doi.org/10.1002/vms3.1585.

Tunaer Vural, Burcak Muge, and Sedef Akgungor. 201s.
“Fresh Produce Regulation and Private Standards in Turkey:
Implications for Export Markets.” In Food Safety, Market
Organization, Trade, and Development, edited by Abdelhakim

Hammoudi, Cristina Grazia, Yves Surry, and Jean-Baptiste
Traversac, 229—49. Cham, Switzerland: Springer.
https://doi.org/10.1007/978-3-319-15227-1_12.

USDA (United States Department of Agriculture). 2001.
Valuing the Health Benefits of Food Safety: A Proceedings.
Compiled by Fred Kuchler. Miscellaneous Publication 1570
(April). College Park, MD: Economic Research Service, USDA.
https://ers.usda.gov/sites/default/files/_laserfiche/
publications/46940/MP-1570.pdf.

Varyvoda, Yevheniia, Thoric Cederstrom, Jenna Borberg,
and Douglas Taren. 2021. "Enabling Food Safety
Entrepreneurship: Exploratory Case Studies from Nepal,
Senegal, and Ethiopia.” Frontiers in Sustainable Food Systems 5
(September): 742908.
https://doi.org/10.3389/fsufs.2021.742908.

Viator, Catherine L, Mary K. Muth, Jenna E. Brophy, and Gary
Noyes. 2017. “Costs of Food Safety Investments in the Meat
and Poultry Slaughter Industries.” Journal of Food Science 82
(2): 260-69. https://doi.org/10.1111/1750-3841.13597.

Whitworth, Joe. 2022. "More Than 300 Sick in Ferrero
Chocolate Salmonella Outbreak.” Food Safety News (blog),
May 19, 2022.
https://www.foodsafetynews.com/2022/05/more-than-
300-sick-in-ferrero-chocolate-salmonella-outbreak/.

Wilcock, Anne, Brita Ball, and Abisola Fajumo. 20m. “Effective
Implementation of Food Safety Initiatives: Managers', Food
Safety Coordinators’, and Production Workers' Perspectives.”
Food Control 22 (1): 27-33.
https://doi.org/10.1016/j.foodcont.2010.06.005.

Williamson, David, Geoff Pugh, and Mayowa Akinbote.
2024. "A Compliance Return Method to Evaluate Different
Approaches to Implementing Regulations: The Example of
Food Hygiene Standards.” Economics 18 (1): 20220085,
https://doi.org/10.1515/econ-2022-008s.

World Bank. 2025. "Risk-Adjusted Return on Investment
Workbook for Food Safety Management Systems.” World
Bank.

51


https://doi.org/10.1007/978-3-319-15227-1_12
https://doi.org/10.1111/1750-3841.13597
https://doi.org/10.1016/j.foodcont.2010.06.005
https://doi.org/10.1515/econ-2022-0085




Risk-Adjusted
Return on
Investment:
Workbook for
Food Safety
Management
Systems

(For Illustrative Purposes)

International i
Finance Corporation
'WORLD BANKGROUP



Risk-Adjusted Return on Investment: Workbook for Food Safety Management Systems

Section 1
Introduction

Food safety is more than a regulatory requirement; it's a
foundation of operational stability, brand integrity, and
long-term business growth. Yet, many food businesses still
struggle to measure or demonstrate the business value of
investments in food safety.

About This Workbook

This workbook introduces the risk-adjusted return on
investment (RAROI) model, a practical framework designed
to help you quantify the financial and strategic benefits of
implementing a Food Safety Management System (FSMS) or
other specific food safety—related interventions.

The workbook is designed for the following:
e Food business operators
e Food safety and quality assurance managers
e Risk and compliance leaders
e Financial and operational decision-makers

Whether you are planning to implement a new FSMS, obtain
certification, or improve your organization’s food safety
performance, this tool will help connect safety initiatives to
measurable business outcomes.

RAROI = ((Operational gains + market gains + risk 1‘6(111(:’[1011)) / (implementation
— implementation costs

The model allows businesses to shift the conversation about
FSMS and other food safety—related investments from the
cost of compliance to the value of investment.

How to Use This Workbook

Each section includes the following:
* Plain-language guidance and explanations
e Templates and worksheets for data collection and
calculation

54

Using this workbook, you will learn to do the following:

e Gather and interpret baseline data related to food
safety performance

e Estimate the total cost of implementing or improving
an FSMS

e ldentify gains in operational efficiency, market access,
and risk reduction

e Track key performance indicators (KPIs) to monitor
ongoing impact

e Communicate the return on investment (ROI) to
leadership using clear, evidence-based methods

e The RAROI model

The RAROI model offers a structured approach to evaluating
food safety investments. It breaks down the components of
the returns into four measurable categories, as follows:
e Implementation costs: training, system upgrades,
certifications, audits, and labor or time investments
e Operational gains: reductions in waste, downtime,
rework, and efficiency improvements
e Market gains: expanded market access, customer
retention, pricing power, or certifications
e Risk reduction (cost avoidance): the costs avoided by
preventing food safety incidents, such as recalls, legal
action, regulatory penalties, and reputational damage

The model formula is as follows:

X 100)

costs

e Key takeaways for building a compelling case for food
safety investment

You can use the RAROI model to accomplish the following:
e Support business case development
e Track progress
e Align food safety objectives with operational and
financial strategy
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Section 2

Ethical Considerations and RAROI Model Limitations

Before applying ROI thinking to food safety, it is important
to acknowledge its ethical foundations and the practical
boundaries of financial modeling. The RAROI model is a tool
to support thoughtful, responsible business decisions, not

a shortcut around essential safety practices or compliance
standards.

Definitions and Assumptions

Food safety is first and foremost a legal and moral
obligation. No business should ever delay or reduce
investment in basic food safety systems based on ROI
projections. Protecting public health is a nonnegotiable duty.
The RAROI model can help articulate the business value of
food safety, but it should never be used to downplay the
ethical and legal necessity of food safety.

RAROI is a communication framework. It translates the
impact of food safety into financial and strategic terms,
which is particularly useful in engaging executives, investors,
or cross-functional leaders. However, leaders should not use
RAROI as a justification to delay necessary corrective actions
or to minimize risk management.

Some of the most valuable outcomes, such as risk avoidance,
are difficult to quantify. The avoidance of a recall, outbreak,
or regulatory penalty may not be visible in quarterly metrics,
but prevention efforts potentially save a business hundreds
of thousands of dollars or more. These benefits carry
strategic weight and should be reflected in ROI estimations
and long-term planning.

Any ROI estimate depends on assumptions. Projections
about savings, growth, or risk probabilities must be
documented and regularly revisited. This model provides
structure, not certainty.

While larger organizations may have the data and systems
to support precise calculations, smaller businesses may need
to rely on estimates or industry benchmarks. That's okay, as
long as the assumptions are clear and the model is used as a
guide, not a guarantee.

Key Takeaways

e RAROI is a tool to support food safety, not replace
core responsibilities.

e ROl insights should complement, not override legal
and ethical decision-making.

e Not all returns are financial or immediate, but may be
strategically vital.

e Assumptions should be realistic, conservative,
transparent, and revisited if needed.
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Section 3

Understanding ROI in Food Safety

What Is ROI?

ROl is a financial metric used to evaluate the profitability or
value of an investment. In the context of food safety, it helps
quantify how much benefit a business gains from investing

in systems, training, technology, and processes that improve
food safety outcomes.

This workbook uses a tailored version of the traditional ROI
equation, the RAROI model, that captures gains and savings
specific to food safety management, as follows:

costs

RAROI = ((Operational gains + market gains + risk 1‘eduction)) / (implementation x 100)

— implementation costs

Many food businesses consider food safety investments as
regulatory necessities, not as potential sources of return.
Measuring ROl allows you to accomplish the following:
e Shift the narrative from cost to value
e Make informed decisions about where and how
much to invest
e Communicate clearly with senior management and
stakeholders
e Build internal support for continuous food safety
improvement

Table 3.1

What Return Looks Like in Food
Safety

Table 3.1 summarizes the key types of returns captured by
the RAROI model, along with examples of how each area
can contribute measurable value.

Key types of returns captured by the RAROI model

Key food safety returns Examples of value or benefit

Reduced downtime or fewer shutdowns

Operational gains

Less rework and waste because of fewer quality deviations

More rapid resolution of issues

Gaining access to new customers or markets

Market gains

Meeting buyer or certification requirements

Increased consumer or client trust

Avoiding the financial impact of a recall

Risk reduction (cost avoidance)

Reducing the likelihood of regulatory fines or legal fees

Preventing damage to your brand reputation
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Section 3 Understanding ROl in Food Safety

Common Misconception

K

“If we've never had a major incident, we don't
need to invest more in food safety.”

/ The absence of past issues does not mean
M the risk is low. It may simply mean you've
been fortunate. FSMS investments are about

preventing future losses, not reacting to past
ones. The cost of a significant food safety failure,
including recall, regulatory fines, lawsuits,

lost contracts, and brand damage, can be
catastrophic.

RAROI helps you measure what you're protecting, not only
what you've experienced.

Table 3.2

Reflection Prompt

What inefficiencies or food safety issues cost

your business in time or money

* How often you experience downtime or
product loss because of food safety issues

e The financial impact of reducing the issues

by 50 percent

THINK ABOUT IT

Worksheet Prompt

= Estimate RAROI components (refer to table 3.2)

DPTIONAL EXERCISE

Estimating the gains, benefits, and value of the RAROI components

Reduced product waste
Operational gain Reduced downtime
Increased production efficiency
Access to premium buyers
Market gain Access to export market
Increased customer trust
Avoiding a single recall
Cost avoidance Reduced likelihood of regulatory fines

Protected reputation

Key Takeaways

e RAROI helps reframe an FSMS as a strategic
investment, not merely a cost of compliance.

e The RAROI model aligns safety improvements with
measurable business outcomes.

e Understanding RAROI establishes the foundation for
collecting data and building your case for food safety
investments.
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Section 4
Collecting Baseline Data

Before measuring the return on food safety investments, you
need a clear picture of your starting point. Baseline data help

you accomplish the following:

58

Table 4.1

Key data points in establishing a baseline to evaluate RAROI

Operational performance

Market and customer metrics

Risk and compliance

Product loss because of spoilage or contamination

Rework frequency

Testing costs

Supplier rejection rate

Downtime because of food safety issues

Audit nonconformities

Corrective action response time

Cost of discarded or reworked product

Labor and material costs linked to quality incidents

Annual sales volume

Revenue by market segment (domestic vs. import)

Revenue by buyer channel (wholesale, retail, local, premium, and so on)
Customer satisfaction metrics

Costs because of recent recalls or near-misses

Frequency of food safety incidents or complaints

Past regulatory fines or audit failures

Number of regulatory inspection—related corrective actions outstanding
Average traceability time

Collect data from across your operation, focusing on areas
directly related to the RAROI components. Table 4.1 outlines
key data points for establishing a baseline for evaluating
Identify current performance gaps RAROI.
Estimate the impact of improvements

Establish a comparison point for tracking progress

Build credibility into your ROI calculations



Section 4 Collecting Baseline Data

Tips for Data Collection Worksheet: Baseline Data Snapshot

e Use recent 12-month data if they are available.

«  Pull data from existing reports: audit results, Fill in the current values for these key metrics

production logs, quality assurance , customer (refer to table 4.2).

feedback.
e Involve finance, operations, and quality teams to

improve accuracy and completeness.
e Estimate conservatively if precise data are
unavailable, but document any assumptions.

Reflection Prompt

2

THINK ABOUT IT

Where are you currently losing value because of

weaknesses in food safety?

e Think about waste, customer dissatisfaction,
production delays, or reputational risks.

e What metrics do you already track that
relate to food safety performance?

Table 4.1

Current cost and volumes of the key metrics

Product waste (kg or %)

Rework incidents per month
Customer complaints (annual)
Audit nonconformities

Estimated cost of recent recall or quality issue

Key Takeaways

e Baseline data are essential in measuring improvement
and proving ROL.

e Focus on metrics that align with operational,
financial, and reputational impacts.

e Use these data as your foundation throughout the
RAROI modeling process.
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Section 5

Estimating Implementation Costs

Understanding the full cost of implementing or upgrading
an FSMS is critical for accurate ROI calculation. This cost
represents the investment you are comparing against the
gains captured in the RAROI model.

Table 5.1

Break your costs into direct and indirect categories to obtain
a complete picture. Table 5.1 outlines common direct and
indirect costs to consider in estimating the investment

required to implement an FSMS.

The direct and indirect costs of FSMS components

Concnmgony eampes

Direct costs
Consultant and auditor fees

Training and certification (staff and management)

New equipment, sensors, and software for monitoring and compliance

Infrastructure and facility upgrades

Documentation, labeling, and packaging updates

Indirect costs
Temporary slowdowns in production

Staff time diverted to planning, training, and implementation

Efforts in change management (for instance, cultural or behavioral shifts)

Maintenance and subscription costs for new systems

Tips for Accurate Estimation

e Review guotes, past invoices, and project budgets

e Break large projects into components (for example,
software + training + audit)

e Consult finance or procurement for historical cost
references

e Don't forget ongoing costs, such as subscriptions or
annual audits
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Reflection Prompt

2)

THINK ABOUT IT

What are the one-time and ongoing costs you

expect for your FSMS improvements?

e Which costs can be estimated easily?

*  Where might you need to use conservative
assumptions or seek input from others?




Section 5 Estimating Implementation Costs

Worksheet: Implementation Cost
Estimator

Use table 5.2 to estimate your costs.
OPTIONAL EXERCISE

Table 5.2

Estimating the costs of components

Cost category Estimated amount (US$) Notes and assumptions

Training and certification
Consulting and audit fees
Equipment and technology
Facility or process upgrades
Internal labor (time costs)

Annual maintenance and subscriptions

Key Takeaways

e Accurately estimating implementation costs ensures
credible RAROI analysis.

e Include both direct and indirect costs to reflect the
true investment.

e Document assumptions and sources to improve
transparency and consistency.

61



Risk-Adjusted Return on Investment: Workbook for Food Safety Management Systems

Section 6
Estimating Operational Gains

Operational gains are one of the most immediate and efficiency enhancement, and process optimization. Table
measurable returns from implementing or enhancing an 6.1 outlines types of operational gains that can be realized
FSMS. These gains reflect improvements in day-to-day through FSMS implementation, categorized by their nature
performance, efficiency, and resource use. and impact.

Common areas where operational improvements lead
to measurable savings or value include waste reduction,

Table 6.1

The potential operational gains of FSMS implementation

Fewer quality-related defects

Waste and rework reduction Less product loss because of spoilage or contamination
Reduced reprocessing costs
More rapid preoperational checks and product changeovers
Efficiency improvements Shorter downtime related to quality issues
Streamlined documentation and traceability
Improved employee adherence to procedures
Labor and process optimization Fewer corrective actions and less time spent addressing issues
Time savings through digital tools and automation

Tips for Estimating Operational Reflection Prompt

Gains
9 Where have you experienced friction, delays, or

I vwaste in your operations?

e Which improvements would free up staff
time or resources?

*  What would a 10 percent improvement in
these areas be worth to your business?

e Use historical data to estimate time and cost savings
(for instance, average downtime, rework volume)

e Quantify changes in hours of labor, materials use, or
process steps

e Involve operations and quality assurance analysis
teams to validate assumptions

62



Section 6 Estimating Operational Gains

Worksheet: Estimating Operational
Gains

= ldentify and estimate potential gains from

OPTIONAL EXERCISE

operational improvement (refer to table 6.2).

Table 6.2

Estimates of potential gains from operational enhancements

Operational area Estimated annual gain (US$) Basis and assumptions

Reduction in product waste

Fewer quality-related shutdowns
Improved employee compliance

Less time spent on rework or investigations

Efficiency gains through digitized processes

Key Takeaways

Operational gains can provide early and tangible
returns on FSMS investments.

Focus on efficiency, labor, waste, and productivity
improvements.

Use past data and team input to ground your
estimates in reality.
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Section 7
Estimating Market Gains

Market gains reflect the revenue growth or competitive Table 7.1 outlines various market-related gains that are
advantage of associated with a successful FSMS. These gains  enabled through FSMS implementation, highlighting how
may be less immediate than operational savings, but they food safety can support business growth and differentiation.

often represent significant long-term value.

Table 7.1

Market-related gains enabled by FSMS implementation

* Meeting food safety certification requirements (such as Brand Reputation Compliance Global
Standards, Global Food Safety Initiative, Safe Quality Food)
Entering export markets or larger retailer supply chains

e Qualifying for higher-value distribution channels

Access to new markets

e Strengthening customer confidence and loyalty
e Supporting brand credibility and marketing claims
e Reducing churn because of product quality or safety concerns

Customer trust and
retention

Justifying premium pricing through transparency and safety practices
Competing on more than only price
e Attracting partnerships with quality-driven buyers

Product differentiation and
pricing power

Tips for Estimating Market Gains Reflection Prompt

e Use sales projections tied to new certifications or 9
market entry

e Estimate the lifetime value of retained customers

e Consider past lost opportunities because of a lack of
certification or poor food safety performance

What new business could you pursue with

TEEININ  stronger food safety credentials?

e Have buyers or partners required
certifications or improvements in the past?

» Could stronger food safety performance

enhance your brand reputation or pricing?
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Section 7 Estimating Market Gains

Worksheet: Estimating Market Gains

Estimate potential revenue or value generated
LIRSS through market-related gains (refer to table 7.2).

Table 7.2

Estimates of the value of market gains

Market gain area Estimated annual value (US$) Basis and assumptions

Improved retention of existing customers

Access to new export or retail markets
Eligibility for institutional or public tenders

Premium pricing for certified or safer product

Key Takeaways

e Market gains reflect top-line business benefits
enabled by food safety investment.

e Certifications and credibility can open doors to new
opportunities.

e Think strategically about where safety performance
aligns with brand and growth goals.
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Section 8

Estimating Cost Avoidance (Risk Reduction)

Understanding the Value of Risk
Reduction

While food safety investments often focus on compliance,
one of their most important benefits is often invisible: the
losses that don't happen. These prevented losses, known as
cost avoidance, are a critical part of the return on food safety
investments.

Risk reduction refers to the decrease in likelihood
and severity of food safety incidents because of the
implementation of an FSMS or related controls. An FSMS
reduces exposure to serious disruptions, such as the
following:

e Product recalls

e Regulatory action or fines

e Legal claims

e Reputational damage

e Loss of key customers or market access

Table 8.1

Risk, risk reduction, and cost avoidance

Cost avoidance is the financial benefit of preventing a
future food safety failure. It is calculated by estimating the
following:
e How likely a major food safety incident is to occur
e What the cost of an incident would be if it occurred
e How much risk is reduced by implementing food
safety controls
e What cost is avoided because of improved control

RAROI captures this value under the risk reduction
component of returns (refer to table 8.1). Even if an incident
hasn't yet happened, an FSMS protects the business from
future losses that could be financially devastating.

N

Risk

Risk reduction

Incident cost .
business, and so on

Cost avoidance
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The chance of a food safety incident happening (for instance, contamination, recall)
The decrease in that risk because of an FSMS or other preventive measures

The costs associated with a major food safety incident, including recall costs, fines, legal settlements, loss of

The money saved by not having to deal with a food safety failure



Section 8 Estimating Cost Avoidance (Risk Reduction)

Reflection Prompt

Take a moment to consider the following:

(AL What type of food safety incident would be
most damaging to your business?

e Have you or similar companies in your
market experienced recalls, rejections, or

reputational harm?

e If amajor event occurred, how much would
it cost your company to respond?

e What controls do you currently have in
place? Are they adequate?

Key Concepts

Avoiding a food safety incident is a ROI that is not
immediately visible. An FSMS helps reduce both the
likelihood and the impact of serious events, and that
prevention has real financial value.

Table 8.2

Approaches to estimating precontrol risk

Next, you'll learn how to estimate that value using a simple,
semiquantitative approach, even if you don't have detailed data.

Estimating the Baseline Risk of a Food
Safety Incident

Before calculating the value of reducing food safety risks,
you need to estimate your baseline risk or the likelihood
of a significant food safety incident occurring without the
interventions you're planning or evaluating.

This risk reflects the current state of your operations, supply
chain, and controls before improvements are made.

The baseline risk is the annual probability that, without
planned interventions, your company would experience
a serious food safety incident, such as a product recall,
regulatory enforcement, or public health alert.

You can estimate precontrol risk using one of the
approaches indicated in table 8.2. Table 8.3 is a worksheet for
the baseline risk estimation.

Industry benchmark
recall rates or sector averages.

Company history

Expert judgment vulnerabilities.
Hazard-targeted

estimate (for example, lead in turmeric).

Use published data such as Food and Drug Administration (FDA)

Review your own incident logs, near misses, or audit failures.

Estimate based on product, process, supplier risk, and known

Assess risk based on a specific known hazard in your supply chain

If you have no internal incident
data

If you've tracked this

For new facilities, products, or
markets

If a clear, evidence-based risk is
known
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Table 8.3

Worksheet: baseline risk estimate

What is your estimated annual risk of a major For instance, 0.3% Based on history, supplier risk, product category, or

incident (before controls)? ors5%

What factors make your risk higher or lower than
average?

Estimating Risk Reduction

The risk reduction rate is the percentage decline in the
likelihood of a major food safety incident as a result of your
food safety investment. This can be estimated based on the
following:

e Historical experience with similar controls

e Expert input by quality assurance compliance teams

e Certification body or auditor recommendations

Table 8.4

Worksheet: risk profile estimate

public data

Describe regional, process, or hazard-specific
elements

For example, a system based on hazard analysis critical
control point (HACCP) might reduce risk by 5o percent—70
percent, while a full FSMS with supplier verification and
audit oversight might reduce risk by 80 percent—95 percent
(refer to the worksheet, table 8.4).

Baseline incident probability (%)
Expected risk reduction (%)

Post intervention probability (%)

For example, 0.3% FDA or 5% high-risk sourcing
For example, 50% (HACCP), 95% (full FSMS)

= Baseline x (1 — risk reduction %)

Note: FDA = Food and Drug Administration. HACCP = hazard analysis critical control point
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Section 8 Estimating Cost Avoidance (Risk Reduction)

Estimating the COSt Of a Major FOOd Consider both direct and indirect costs. Be conservative in
Safety Incident your estimates and clearly document your assumptions

(refer to table 8.5).

Once you've estimated the likelihood of an incident, the
next step is to calculate what an incident would cost if one
occurred. Costs vary significantly, but even a small recall or
regulatory fine can exceed hundreds of thousands of dollars.

Table 8.5

Worksheet: estimate of the financial impact of a food safety incident

Cost component Estimated amount (US$) Notes and assumptions

Product retrieval, rework, or destruction

Regulatory fines or penalties

Testing and investigation costs

Legal fees or settlements

Contract penalties or lost sales

Public relations and crisis management
Reputational damage (such as loss of future sales)

Operational downtime or disruption

Total estimated incident cost:

Calculating Avoided Cost (Cost
Avoidance)

Now that you've estimated the risk of an incident and the
potential cost, you can calculate your expected annual cost
avoidance using the following formula:

Cost avoidance = ( baseline risk x risk reduction % ) X estimated incident cost

The following examples demonstrate how to use the
estimates of initial risk, risk reduction, and the cost of a food
safety incident to calculate the avoided costs because of the
risk reduction associated with food safety investments.
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Example 1 Simplified Estimate
Using Data of the Food and Drug
Administration

This example demonstrates how to estimate cost avoidance
using publicly available data and broad industry averages. It's
designed for situations where your company may not have
detailed internal incident history or product-specific failure
rates.

Food businesses can build a baseline model to illustrate the
potential value of food safety risk reduction by using publicly
available data, such as Food and Drug Administration recall
statistics and published cost ranges. While this approach

is simple and accessible, it has significant limitations. The
risk estimate reflects the situation among US facilities that
already operate under regulatory oversight, and the cost
range varies significantly depending on product, market
exposure, and incident type.

Use this method if internal data are unavailable and you
need a high-level estimate to support early ROI discussions
or planning. Understand that these figures are generic and
may not apply to your business context, region, or food
category.

The assumptions are as follows:

e Baseline incident probability: 0.3 percent (based on
Food and Drug Administration data)

e Risk reduction: 50 percent (for instance, in a new
HACCP program)

e Incident cost range: US$8 million (low) to US$300
million (high)

e Cost avoidance formula: (baseline risk x risk reduction
%) x estimated incident cost

e Low estimate: (0.3% x 50%) x US$8,000,000 =
US$12,000

e High estimate: (0.3% x 50%) x US$300,000,000 =
US$450,000
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Example 2 Detailed Product-Specific
Estimate (Turmeric and Lead)

The second example illustrates how to estimate cost
avoidance using product- and hazard-specific approaches. It
is based on a company that sources turmeric from an Asian
county, where studies have documented widespread lead
adulteration because of the postharvest use of industrial
pigments.

The company is considering implementing preventive
measures, including a supplier assurance program and
HACCP-based controls. It wants to estimate the value of
this investment in terms of reduced risk exposure.

This method uses publicly available hazard research, internal
knowledge of sourcing risks, and modeled costs from a
potential recall. It provides a tailored and more credible
financial estimate than an estimate based on industry-wide
averages.

Use this method if you have a moderate understanding of
your risk profile and want to make a defensible business
case for food safety investment using realistic inputs.

Recommended for most users: combining targeted data
with structured estimation improves accuracy and credibility.

The assumptions are as follows:
e Baseline incident probability: 5 percent (based on
sourcing from a high-risk region)
e Risk reduction: 95 percent (based on proposed
supplier and HACCP controls)
e Estimated incident cost: US$5,000,000

Cost avoidance formula: (5% x 95%) x US$5,000,000 =
US$237,500

The resulting value is the expected annual savings associated
with reduced risk exposure.



Section 8 Estimating Cost Avoidance (Risk Reduction)

Putting It All Together: Calculating
Cost Avoidance

Now that you've estimated your baseline risk, your expected
risk reduction, and the potential cost of a major food safety
incident, you're ready to calculate your estimated cost
avoidance.

This final step combines your estimates quantifying how
much financial loss your food safety investment could
prevent annually.

Table 8.6

Worksheet: final estimate of cost avoidance

Cost avoidance formula

You can calculate cost avoidance using either of these
formulas, as follows:

Option 1: Simplified

Cost avoidance = (baseline risk x risk reduction %) x
estimated incident cost

Option 2: Detailed

Cost avoidance = (baseline risk x incident cost) — (post-
intervention risk x incident cost)

Both options lead to the same result. Choose the option
that's easier for your team to use.

Baseline incident probability (%)
Estimated risk reduction (%)

Post intervention probability (%)
Estimated cost of incident (USs)

Estimated annual cost avoidance (US$)

For example, 0.3% (FDA) or 5% (high-risk sourcing)
For example, 50% (basic HACCP), 95% (full FSMS)
Auto-calculate: baseline x (1 — risk reduction)
Include product loss, fines, legal, and so on

Formula: (risk x reduction) x cost

Note: FDA = Food and Drug Administration. HACCP = hazard analysis critical control point

Cost avoidance because of risk reduction is one of the most
important, yet often invisible financial benefits of food safety
investments. By reducing the likelihood and severity of food
safety incidents, your FSMS helps prevent losses that could
otherwise be devastating.

Even if your company has never had a major food safety
incident, understanding your risk exposure helps justify
proactive investment and builds a stronger business case for
action.

Key Takeaways

e Use credible assumptions based on internal data,
public benchmarks, or known hazards.

e Be conservative in your estimates and transparent
about your inputs.

e Even a small reduction in high-cost risk exposure can

deliver substantial cost savings.
e (Cost avoidance is a core return in the RAROI model.
Track it and report it.
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Section 9
Tracking and Evaluating KPIs

KPIs help you monitor the effectiveness of your FSMS and Leading indicators are crucial to early intervention while
demonstrate measurable business value. The most valuable lagging indicators validate long-term ROI.

KPIs are the KPIs that can be linked to financial outcomes

and used to forecast or prevent problems and issues. This . .

section emphasizes leading and lagging indicators across the EXampleS of FlnanClaHY Relevant KPIs

RAROI model.
Use table 9.1 to guide the selection of KPIs aligned with
To track progress and anticipate future performance, use RAROI components.

both, as follows:

e Leading indicators: predictive measures that signal
potential outcomes (for example, training compliance,
hygiene scores)

e lagging indicators: outcome-based measures
that reflect past performance (for example, recalls,
complaints, sales results)

Table 9.1

Financially relevant key performance indicators

Preventive maintenance completion rate Leading  Operational gain Monthly
Process compliance audit score Leading  Operational gain Monthly
Product waste (% and US$) Lagging  Operational gain Monthly
Rework or rejection rate Lagging  Operational gain Monthly
On-time certification renewal Leading  Market gain Quarterly
Customer inquiry conversion rate Leading  Market gain Monthly
New market-driven sales Lagging  Market gain Quarterly
Customer retention rate Lagging  Market gain Annually
Internal audit frequency and score Leading  Risk avoidance Monthly
Near-miss reporting rate Leading  Risk avoidance Monthly
Audit non-conformities Lagging  Risk avoidance Per audit
Insurance premium reduction Lagging  Risk avoidance Annually
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Section 9 Tracking and Evaluating KPIs

Tips for Effective KPI Use

Prioritize KPIs that align with RAROI components
and financial outcomes.

Use leading indicators to forecast risks or
performance dips.

Validate ROl estimates using consistent and tracked
lagging indicators.

Involve cross-functional teams to maintain reliable
data.

Reflection Prompt

THINK ABOUTIT

Which leading indicators could help you detect

food safety issues early?

e Are there lagging indicators you can
translate into financial terms?

e How can KPIs help you build a stronger case
for continued investment in FSMS?

Key Takeaways

Use both leading and lagging indicators to capture a
full picture of FSMS performance.

Emphasize KPIs that can be tied to operational gains,
market access, or cost avoidance.

Translate technical indicators into business language
to engage decision-makers.
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Section 10
Calculating and Presenting ROI

After estimating implementation costs, operational gains, RAROI Formula
market gains, and risk avoidance, the final step is to calculate
your RAROI. This quantifies the business value of your food Use the RAROI formula to calculate the return on your food

safety initiatives and supports stronger decision-makingand  safety investment, as follows:
stakeholder buy-in.

RAROI = ((Operational gains + market gains + cost avoidan(:e)) / (implementa’[ion
— implementation costs costs

X 100)

This gives you a percentage return, showing how much
value your investment generates relative to the cost. Let's
suppose the following:

e Operational gains = US$50,000

e Market gains = US$40,000

* Cost avoidance = US$60,000

e Implementation costs = US$75,000

Tips for Presenting ROI

e Use simple charts or tables to show inputs and
results.

« Highlight both financial and strategic benefits (for
example, market access, brand protection).

e Be transparent about assumptions and sources.

e Share scenarios: show conservative, expected, and

RAROI = ((US$50,000 + US$40,000 + US$60,000) — best-case returns.

USs$75,000) / US$75,000 x 100 = 100%

This means that the business generates an additional dollar Worksheet' RAROI Calculation

in value for every dollar invested in an FSMS.
Fill in your figures to calculate ROI.
OPTIONAL EXERCISE

Table 101

Worksheet: RAROI calculation

Operational gains (USs)
Market gains (USs)

Cost avoidance (USs)
Implementation costs (US$)
RAROI (%)
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Section 10 Calculating and Presenting ROI

Reflection Prompt

9 How does your RAROI compare with other
investments your business makes?
e What assumptions did you make, and how
confident are you in these assumptions?

e How will you update this calculation as more
data become available?

Key Takeaways

The RAROI puts a number on the value of food safety
investment.

Calculating and sharing RAROI helps shift food safety
from a cost center to a value driver.

The RAROI should be updated periodically to reflect
new data and trends in performance.
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Appendixes

Appendix A. RAROI Calculation
Worksheets

Table A

Implementation cost estimator

Training and certification

Consulting and audit fees

Equipment, technology

Facility or process upgrades

Internal labor (time costs)

Annual maintenance and subscriptions
Other

Total implementation cost

Table A.2

Operational gains estimator

Reduction in product waste

Fewer quality-related shutdowns
Improved employee compliance

Less time on rework and investigations
Efficiency, digitized process component
Other

Total estimated operational gains
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Table A3

Market gains estimator

Market gain area Estimated annual value (USs) Basis and assumptions

Improved customer retention

Access to new export or retail markets
Eligibility for institutional tenders
Premium pricing for certified products
Other:

Total estimated market gains

Table A.4

Risk reduction (cost avoidance) calculator

Baseline incident probability (%)

Risk reduction (%)
Estimated incident cost ($)
Post-intervention risk (%)

Annual cost avoidance (calculated)

Table A

RAROI summary table

Operational gains

Market gains

Cost avoidance (risk reduction)
Implementation costs

RAROI (%) (calculated)
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Appendix B. FSMS KPI Tracking indicators supports continuous improvement and helps build

Template

Understanding how leading indicators drive FSMS outcomes

a credible business case for continued investment in your
FSMS. Use the examples shown in table B.1 for inspiration
and then document your own leading and lagging pairs.

can help your team proactively monitor progress and Examples of Leading and Lagging Indicator Pairs

connect actions to results. Tracking leading and lagging

Table B

Leading and lagging indicator pairs

Leading indicator (predictive) Lagging indicator (outcome)

Implementation Monthly FSMS cost tracking (vs. forecast)
Implementation Internal audit completion rate

Implementation Staff completion of HACCP and food safety

training
Implementation Corrective action response time (internal audits)
Operational Preoperational check compliance (%)
Operational Real-time digital logging of CCPs
Operational Equipment cleanliness audit pass rate
Operational Adherence to SOPs (observed in line audits)
Market Number of certification projects in progress
Market % of products with traceability to farm or source
Market Buyer satisfaction survey response rate
Market Percentage of on-time customer audits passed
Risk reduction Supplier audit scores above threshold
Risk reduction Food safety risk assessment updates completed
Risk reduction Frequency of recall simulations or drills
Risk reduction % of open CAPAs resolved within 30 days

Project cost vs. budget (over/under %)

Certification achievement (for example, BRC, FSSC
22000)

Decrease in implementation-related nonconformities

Number of repeat findings in external audits
Downtime because of quality/safety issues
Rework volume or scrap rate reduction
Product waste because of contamination
Labor time spent on corrective actions
Gaining access to new markets or buyers
Premium pricing secured for verified product lines
Customer retention rate

Sales growth in certified product categories
Supplier rejection rate

Regulatory findings or sanctions

Time to complete actual recall (if applicable)

Insurance premium adjustments based on risk score

Note: BRC = British Retail Consortium. CAPA = corrective and preventive action. CCP = critical control point. FSSC = Food Safety System Certification.

HACCP = hazard analysis critical control point. SOP = standard operating procedure.
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Your Own KPI Pairs

Use table B.2 to define and track key indicators relevant to
your food safety system.

Table B.2

Key leading and lagging indicators defined and tracked

Your leading indicator Your lagging indicator Notes or assumptions

Implementation
Operational
Market

Risk reduction
Other
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Appendix C. Data Collection Checklist

Operational Data
O Product waste logs (%/volume)
O Rework and rejection reports
O Downtime reports linked to food safety

O Internal audit and CAPA reports

Market data
O Sales by market or channel
O Certification requests

O Customer retention or churn data

Risk and incident history
O Recall logs (internal or external)
O Regulatory actions or fines
O Quality assurance investigation reports

O Insurance claims or premiums

Financial and cost data
O Recall or incident cost breakdowns
O Budget for FSMS implementation

O Quotes for equipment, training, or audits

People to involve
O Quality assurance and relevant food safety lead
O Operations manager
O Finance or controller
O Sales and customer liaison

O External consultants (if used)
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