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Introduction
Today, greenhouse gas emissions can be traced back to 
five economic sectors as energy, agriculture, industri-
al processes, waste, land use, land-use change and for-
estry. The energy sector produces the most greenhouse 
gas emissions by far, accounting for a whopping 75.7% 
worldwide.
The food industry contributes approximately 8–10% of 
global greenhouse gas emissions, which is significant 
though lower than sectors like energy and transportation. 
However, the complexity of food supply chains and the 

high levels of food waste make mitigation efforts chal-
lenging [1].  Traditional linear models of production and 
consumption based on extract, produce, use, and disposal 
are increasingly unsustainable. In contrast, the circular 
economy (CE) aims to minimize waste, extend product 
lifecycles, and regenerate natural systems [2]. The cir-
cular economy model provides a powerful alternative 
to the conventional linear “take, make, dispose” system. 
It presents a valuable chance to protect the environment 
while enhancing supply chain resilience, generating em-
ployment, stimulating economic growth, and ensuring a 
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sustainable future for everyone.
Central to operationalizing the circular economy in the 
food industry is the development and adoption of robust 
standards that translate circular principles into actionable, 
measurable practices.
 A circular economy seeks to eliminate waste and ex-
tend the lifecycle of materials through continuous reuse 
and recycling. Within the context of food security, this 
approach can significantly reduce food loss and waste, 
improve resource efficiency, and lessen environmen-
tal impacts. By embedding circular economy principles 
into the food system, we can address the inefficiencies 
of the current linear model and support the goal of pro-
viding sufficient, safe, and nutritious food for the global 
population. Integrating circular economy principles into 
food systems centers on minimizing waste, maximizing 
resource efficiency, and closing nutrient cycles. This can 
be accomplished through strategies such as waste preven-
tion, advanced recycling technologies, and the upcycling 
of food waste into valuable products. Across the entire 
food supply chain from production and processing to dis-
tribution and consumption, there are multiple opportuni-
ties to reduce food loss and waste.
Technologies such as preservation (heat, salt, fermenta-
tion), concentration (evaporation, dehydration), blending, 
and packaging are applied to convert surplus raw fruits 
and vegetables into condiments with extended shelf life, 
better taste, and added value.
A key initiative in this area is the European Union’s farm 
to fork strategy, launched in 2020, which embeds circu-
lar economy concepts into food production. The strate-
gy prioritizes the reduction of food waste, the reuse of 
by-products from food processing, and the promotion of 
sustainable agricultural methods [3].  By 2023, EU mem-
ber states collectively reduced food waste by 10%, with 
a target of cutting it by 50% by 2030. These efforts have 
led to more efficient resource use and strengthened food 
security across the region [4].
In Netherlands, where circular farming has been widely 
adopted. Farmers and agri-food businesses utilize crop 
residues as livestock feed and apply livestock manure as 
fertilizer, effectively closing the loop between plant and 
animal production. This approach led to an 8% reduction 
in the use of synthetic fertilizers while maintaining high 
agricultural output [5]. This demonstrates how circular 
practices can support food security by increasing the re-
silience and sustainability of farming systems. A closed-
loop food system, in which resources are continuously 
recycled and reintegrated into the supply chain, offers 
significant advantages for food security. These include 
reducing food waste, improving resource efficiency, and 
minimizing the environmental footprint of food produc-

tion. By reusing and recycling organic materials, these 
systems help maintain soil health, boost biodiversity, and 
decrease reliance on limited natural resources factors that 
together foster more sustainable farming methods and en-
sure long-term food security.
An illustrative example comes from Kamikatsu, Japan, 
where a closed-loop model has been successfully imple-
mented. The city composts food waste and applies it as 
fertilizer on local farms, achieving a recycling rate of 
over 80%. This approach has reduced landfill use while 
improving soil fertility, leading to a 30% increase in crop 
yields by 2023 demonstrating how regenerative practices 
can directly strengthen local food systems [6].
Another notable case is in the United Kingdom, where 
the start-up Rubies in the Rubble transforms surplus fruits 
and vegetables into condiments such as chutneys and 
ketchup [7]. The company repurposed over 200 tons of 
food waste, not only diverting edible produce from land-
fills but also creating affordable, nutritious food products 
in 2022. This initiative highlights how closing the loop on 
food waste can increase food availability, reduce pressure 
on natural resources, and contribute meaningfully to food 
security [8].
 To operationalize these goals in the food sector, stan-
dards provide a foundational tool for aligning stakehold-
ers, enabling traceability, and ensuring accountability. 
Standards can be applied during the product design phase 
to ensure these considerations are incorporated into the 
final product, thereby supporting the circular economy. 

2. Importance of Standards in the Circular Food 
Economy
2.1 Defining Circular Economy Standards
Circular economy standards refer to structured guidelines 
and metrics that support the implementation, assessment, 
and verification of circular practices. These include both 
process-based and performance-based standards that 
guide the design, production, consumption, and end-
of-life stages of food products [9]. A circular economy 
system aims to eliminate waste and maximize efficiency 
across materials, products, and systems. Unlike tradition-
al methods, which involve extracting raw materials, cre-
ating products, and then discarding them after use, the 
circular approach focuses on minimizing material con-
sumption from the start. To achieve this, manufacturers 
design products to require fewer resources and reclaim 
what would typically be considered waste, using it as a 
valuable resource to produce new products in the future.
Many people often associate the circular economy solely 
with waste management, recycling, and reuse. However, 
it encompasses much more than that. At its core, a circu-
lar economy involves designing products with circularity 
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in mind this includes facilitating easy disassembly and 
ensuring that no harmful chemicals are used during pro-
duction that could pose challenges at the end of a prod-
uct’s lifecycle. The reality is that the circular economy 
begins with thoughtful product design. It requires con-
sidering the environmental and social impacts across the 
entire product lifecycle from raw material extraction and 
manufacturing to end-of-life management. Recognizing 
the interconnections between these stages and integrating 
them into the design process is essential. Careful upfront 
planning and foresight are crucial to enable a truly circu-
lar economy.

2.2 Functions of Standards
To address uncertainty and improve clarity around the 
circular economy concept, various standards are being 
developed by standard-setting organizations. Leading 
this effort, the International Organization for Standardiza-
tion (ISO) is creating the ISO 59000 series of standards 
to provide a unified language and conceptual framework 
for the circular economy. Standards in the CE framework 
perform several critical functions:
• Harmonization: They provide a common language for 
sustainability across borders and supply chains [10].  
• Verification: Through third-party certifications, stan-
dards enhance consumer trust and market credibility [11].  
• Innovation stimulation: Standards often spur technolog-
ical innovation by creating performance benchmarks and 
fostering competitive advantage [12].  
In recent decades, ISO has developed several standards 
relevant to the circular economy, such as ISO 14001, ISO 
50001, ISO 14006, and ISO 14040. Many of these are 
meta-standards voluntary management frameworks that 
support self-regulation by formalizing, systematizing, 
and legitimizing a wide range of management activities. 
Additionally, sector-specific standards are addressing 
circular economy principles. For instance, the European 
Telecommunications Standards Institute (ETSI) intro-
duced the ETSI TR 103476:2018 standard, which defines 
circular economy approaches, concepts, and metrics spe-
cifically for the information and communication technol-
ogies sector. Among the various standards that have been 
issued or are currently under development, the ISO pro-
posal stands out. The ISO 59000 series aims to establish a 
common language and conceptual framework to unify the 
terminology, metrics, and indicators encompassed by the 
broad concept of the circular economy. The final versions 
of these standards are anticipated to be published in 2024, 
five years after the technical committee was launched by 
AFNOR. According to publicly available information, 
the ISO 59000 family is expected to comprise seven dis-
tinct standards [13]. 

• ISO 59004: Key terminology, framework, and princi-
ples of the CE.
• ISO 59010: Guidance on business models and value 
networks related to CE.
• ISO 59020: Measurement and assessment of circularity.
• ISO 59040: Product Circularity Data Sheet intended for 
certification purposes.
• ISO 59014: Secondary materials – Principles, sustain-
ability, and traceability requirements.
• ISO 59031: Performance based approaches.
• ISO 59032: Review of business model implementation.

3. Application of Standards in Key Domains
3.1 Sustainable Agriculture and Sourcing
Standards promote regenerative farming practices, bio-
diversity, and soil health—critical components of cir-
cularity [14]. These schemes aim to reduce reliance on 
finite inputs and ensure closed nutrient loops in agroeco-
systems. Agriculture faces a critical challenge to its sus-
tainability due to increasing demands for food, feed, and 
renewable non-food raw materials amidst the pressures 
of global warming. Regenerative agriculture is gaining 
recognition as an essential approach to addressing a wide 
array of ecological and social challenges. Unlike con-
ventional sustainable methods, regenerative agriculture 
actively restores ecosystems by enhancing soil health, 
promoting biodiversity, and mitigating climate change. 
Governments and organizations at global, regional, and 
local levels are exploring ways to integrate regenerative 
practices into climate initiatives to maintain ecosystem 
resilience. Importantly, these benefits can be achieved 
without compromising crop yields or farmer incomes.
Soil, as a living and dynamic ecosystem, hosts diverse 
micro- and macro-organisms that shape its physical, 
chemical, and biological properties. Healthy soil exhibits 
optimal texture and water retention, balanced pH levels, 
high soil organic matter, rich microbial diversity, and ro-
bust soil respiration—all crucial factors for producing 
nutritious, profitable crops and supporting human health. 
The growing interest in regenerative farming spans pub-
lic, private, and nonprofit sectors focused on improving 
soil vitality and sustaining ecological balance. Regenera-
tive practices can help mitigate climate change, improve 
soil quality, enhance biodiversity, and positively impact 
socioecological systems [15].  
Beyond regenerative farming practices, integrating re-
newable energy sources such as solar and bioenergy into 
food production and processing is crucial to reducing the 
sector’s carbon footprint. Green technologies, including 
energy-efficient machinery and waste-to-energy systems, 
further enhance resource efficiency and lower green-
house gas emissions. Together, these approaches comple-
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ment circular principles by addressing the food industry’s 
energy demands and mitigating climate impacts.
3.2 Packaging and Materials Management
Packaging waste is a major environmental concern. 
Standards such as EN 13432 (European Committee for 
Standardization, 2000) for compostable packaging and 
ISO 18601 series on packaging and the environment set 
technical requirements for recyclability, reusability, and 
biodegradability. The EN 13432 standard defines require-
ments for packaging recovery via composting and bio-
degradation. It establishes rigorous criteria for packaging 
materials and products to be considered compostable, 
including standards for biodegradability, disintegration, 
and ensuring no harmful impacts on the composting pro-
cess or the quality of the resulting compost.
According to this standard, the packaging material or 
product must be biodegradable, meaning it can decom-
pose into carbon dioxide, water, inorganic compounds, 
and biomass under specified conditions. The standard 
establishes criteria for both the extent and speed of bio-
degradation within a set timeframe. Specifically, within a 
maximum of six months, the test sample must produce at 
least 90% of the carbon dioxide generated by the control 
or reference material. The EN 13432 standard sets crite-
ria for packaging materials to be considered compostable, 
focusing on biodegradability, disintegration, chemical 
composition, compost quality, testing methods, and la-
beling [16].  
• Biodegradability: Materials must biodegrade into car-
bon dioxide, water, inorganic compounds, and biomass, 
achieving at least 90% carbon dioxide release within six 
months.
• Disintegration: Materials must break down into frag-
ments smaller than 2 mm within 12 weeks, with no more 
than 10% exceeding this size.
• Chemical Composition: Limits are imposed on heavy 
metals and other substances (e.g., lead, cadmium, mercu-
ry) to ensure environmental safety.
• Quality of Compost: The resulting compost must sup-
port healthy plant growth and be free of harmful effects, 
contributing organic matter and nutrients beneficial for 
microbial activity.
These standards exemplify how clear technical require-
ments for packaging can enable industry-wide shifts 
toward circular materials management, illustrating the 
crucial role standards play in achieving environmental 
targets.

3.3 Food Waste Reduction
The ISO 14001 environmental management standard 
provides a framework for reducing waste throughout the 
supply chain [17]. Organizations such as WRAP (Waste 

and Resources Action Programme) have developed sec-
tor-specific roadmaps to support food businesses in 
tracking and minimizing waste. WRAP is a national ini-
tiative dedicated to minimizing food waste and promot-
ing its reuse whenever possible across multiple sectors 
such as manufacturing, hospitality, and retail[18].  The 
current methods of food production and consumption 
are fundamentally unsustainable. Nearly one-third of 
all food produced globally is lost or wasted each year, 
even as millions face hunger. This widespread food 
waste contributes to over 1.3 billion tons of discarded 
food annually, which in turn generates approximately 3.3 
billion tons of greenhouse gases through decomposition 
[19, 20]. Beyond its social and environmental impacts, 
food loss and waste also result in substantial economic 
costs, amounting to $936 billion globally every year [21]. 
Continuing to waste food is untenable. Addressing this 
challenge requires exploring alternative approaches to 
reduce food waste. For decades, food has largely been 
treated as a single-use commodity produced, consumed, 
and discarded following a linear model of resource use. 
This approach is unsustainable because natural resources 
are finite, yet current consumption patterns ignore these 
limits by attempting to fulfill unlimited human demands. 
Consequently, adopting a circular economy model that 
emphasizes the efficient and sustainable use of resourc-
es throughout their entire lifecycle offers a promising 
path forward. Standards such as ISO 14001 and WRAP’s 
roadmaps illustrate how formal frameworks guide food 
businesses to systematically reduce waste, reinforcing 
the importance of standards in operationalizing circular 
economy principles across the supply chain.

3.4 Supply Chain and Traceability
Traceability is essential for transparency in CE systems. 
The GS1 Global Traceability Standard enables end-to-
end monitoring of food products, supporting circular 
practices such as reverse logistics and redistribution of 
surplus [22]. Traceability refers to the capability to track 
the history, usage, or whereabouts of an object [23]. In 
the context of a product or service, it encompasses tracing 
the origin of materials and components, the processing 
history, distribution, and the product or service’s location 
after delivery.

3.5 Lifecycle Assessment (LCA)
ISO standards 14040/14044 define the principles and 
procedures for LCA, a key tool for evaluating the envi-
ronmental performance of products over their entire life 
cycle [24].  LCA helps identify hotspots and guide circu-
lar redesign efforts. An LCA evaluates a product’s envi-
ronmental impact across its entire lifespan, from cradle to 
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graver, in the case of food, from farm to waste. Emissions 
can occur at every stage of a food product’s life cycle, 
all of which are accounted for in an LCA. These stages 
include, but are not limited to:
• Farming: Emissions resulting from land use changes 
(such as burning and carbon stock loss), farming activi-
ties, animal feed production, and on-farm processing.
• Processing: Emissions generated during the processing 
and storage of ingredients.
• Packaging: Emissions related to sourcing raw materials, 
pre-processing, packaging manufacture, transportation to 
product systems, and disposal at end-of-life.
• Transport: Emissions from moving ingredients between 
different stages, including farm to processor, processor 
to retailer, and between processors. It also covers storage 
emissions throughout the product’s journey, like house-
hold storage before and after preparation. It excludes the 
final delivery from the retailer to the consumption loca-
tion.
• Retail: Emissions from retail operations, including re-
frigeration, lighting, and air conditioning within the retail 
environment.
• End-Mile: Emissions from transporting food from the 
retail location to where it is consumed, excluding con-
sumer travel to the retailer.
• Cooking: Emissions produced during food preparation, 
such as energy use by appliances.
• Food Waste: Emissions from disposing of food via an-
aerobic digestion, composting, incineration, sewer dis-
posal, or landfill, as well as emissions associated with 
food lost during the supply chain [25].  

3.6 Livestock, Fisheries, and Aquaculture
Circular economy standards and practices are equally vi-
tal for livestock, fisheries, and aquaculture sectors. These 
sectors can benefit from regenerative grazing, sustainable 
feed sourcing, waste recycling (e.g., manure to biogas), 
and water recirculation systems. For fisheries and aqua-
culture, circularity includes sustainable stock manage-
ment, minimizing bycatch, and repurposing processing 
by-products. Developing sector-specific standards will 
help address their unique challenges and enhance sus-
tainability.

4. Several notable examples of economic turn-
arounds in diverse food and beverage sectors
Transitioning to a circular economy means shifting to-
wards a food system that restores natural capital and sup-
ports thriving ecosystems. Regenerative food production 
involves cultivating food in ways that promote positive 
environmental outcomes, such as healthy, stable soils, 
enhanced local biodiversity, and improved air and water 

quality. This approach is implemented through practices 
adapted to local conditions, including using diverse crop 
varieties and cover crops, rotational grazing, and agro-
forestry growing trees among crops or pasture. The result 
is agricultural land that more closely resembles natural 
ecosystems like forests and native grasslands, providing 
habitats for a wide variety of organisms. The following 
examples highlight not only circular economy initiatives 
but also the role standards play or could play in support-
ing such transformations.
While large multinational food companies like McDon-
ald’s have logistics systems that can support circular 
practices such as waste collection and resource reuse, the 
inherent challenges in the wider food system, including 
land use change and meat production’s environmental 
impact, limit the extent to which these companies em-
body circular economy principles. It is crucial to priori-
tize product design and supply chain transformations that 
minimize ecological damage to align fully with circular 
economy goals.
Nestlé, for example, uses cooking oil as a feedstock to 
produce renewable diesel and recognizes that some sup-
pliers may want to purchase the diesel back as a product. 
About 80% of Nestlé’s feedstock for renewable products 
comes from waste and residues, including used cooking 
oil. This partnership is a strong example of circularity 
working with partners to recycle cooking oil and then 
selling the fuel made from that oil.
The circular economy focuses on viewing waste as a 
valuable resource, keeping materials in the production 
cycle. But the circular economy goes beyond recycling 
household waste. Repurposing waste from one industry 
can create products for another, closing loops across sec-
tors. This circularity can operate on a global scale or, as 
demonstrated by the collaboration between McDonald’s, 
Nestlé, and HAVI, be small and highly efficient. In the 
Netherlands, McDonald’s partners with logistics provider 
HAVI to manage all stock and waste transport to and from 
its restaurants, exemplifying a compact and effective cir-
cular system [26].

5. Challenges and Barriers
Standards in the food industry face significant hurdles:
• Lack of harmonization: There is currently no glob-
al standard specific to circular food systems, leading to 
fragmentation and inconsistent adoption [27].
• Complexity of food systems: The perishable nature of 
food and the diversity of value chains complicate stan-
dardization efforts.
• Cost and capacity barriers: Small and medium enter-
prises (SMEs) often lack the resources and expertise to 
implement complex certification schemes [28]. 
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It is also necessary to develop and implement standards 
on the following topics:
-  A classification system for discarded materials from 
manufacturing plants and their support facilities, detail-
ing the location, disposal methods, and treatment of man-
ufacturing waste to assist companies in managing these 
outputs.
- A guide for assessing the environmental aspects of sus-
tainability within manufacturing processes.
- A guide to support sustainability-focused decisions when 
selecting chemicals throughout a product’s life cycle.

6. Conclusion
Based on the review, advancing circular economy stan-
dards in the food industry requires a multi-tiered frame-
work comprising global standard harmonization, sec-
tor-specific guidelines (agriculture, livestock, fisheries), 
and capacity-building initiatives for SMEs. This frame-
work should prioritize transparency, lifecycle assessment 
integration, and multi-stakeholder collaboration to ensure 
practical applicability and measurable impact.
Standards designed to operationalize the CE must crit-
ically address the paradigm’s potential limitations and 
clearly articulate all aspects of the model for stakeholders 
and the public. At a minimum, this transparency would 
help mitigate biases and adverse effects such as the wide-
ly discussed rebound effect associated with the CE [29].
Given that the term “circular economy” has become a 
broad buzzword applied to diverse and sometimes con-
flicting concepts [30], ISO and other standards organi-
zations should strive for more consistent, balanced, and 
nuanced definitions. Standards development should 
be grounded in principles of consensus, transparency, 
openness, impartiality, effectiveness, relevance, and co-
herence. Moreover, ISO’s Code of Ethics and Conduct 
mandates that the organization avoids disseminating false 
or misleading information and does not withhold critical 
information necessary for a full and fair evaluation of the 
issues involved [31].
For countries aiming to implement circular economy 
standards in the food industry, it is recommended to de-
velop a national roadmap aligned with global ISO 59000 
series, tailored to local agricultural and food processing 
contexts. This could include establishing sector-specif-
ic guidelines for regenerative agriculture, food waste 
reduction, and packaging standards, alongside support 
programs for SMEs to enhance compliance capacity. 
Comparative lessons from regions like the EU and the 
Netherlands demonstrate the effectiveness of combining 
regulatory frameworks with stakeholder collaboration to 
foster sustainable food systems.
For countries that rely heavily on food and raw material 

imports, circular economy strategies focus on optimizing 
supply chain transparency, reducing food waste, and pro-
moting circular packaging standards. These countries can 
leverage traceability standards to monitor product origins 
and ensure sustainable sourcing. Policies incentivizing 
the import of products with verified circular attributes 
can also foster global circularity while supporting domes-
tic waste reduction.
According to ISO, the ISO 59000 series aims “to har-
monize the understanding of the circular economy and 
to support its implementation and measurement” [32]. In 
light of ongoing scientific debates, rigorous and credible 
standards must acknowledge the limitations and chal-
lenges of the CE paradigm to truly fulfill this objective. 
Standards play a critical enabling role in translating cir-
cular economy principles into measurable, verifiable, and 
scalable actions within the food industry. As the world 
seeks more sustainable and resilient food systems, the 
development and harmonization of circular economy 
standards will be pivotal. Multi-stakeholder collaboration 
and international alignment are necessary to ensure that 
these standards drive real progress toward environmental 
regeneration, economic inclusion, and food security.

Funding
This research received no specific grant from any funding 
agency in the public, commercial, or not-for-profit sectors. 

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: Jul. 2025   Accepted: Sep. 2025
Published online: Oct. 2025

DOI:   10.22034/ASAS.2025.532329.1084

References
1. Mengpin, Ge.; Johannes Friedrich, J.; Vigna, L. Where Do 
Emissions Come From? Charts Explain Greenhouse Gas Emis-
sions by Sector. World Resources Institute, 2024.
2. Ellen MacArthur Foundation. Cities and Circular Economy for 
Food. 2019, https://ellenmacarthurfoundation.org
3. Tsegaye, B.; Jaiswal, S.; Jaiswal, A.K. Food Waste Biorefinery: 
Pathway towards Circular Bioeconomy. Foods, 2021, 10; 1174.
4. Xiong, X.; Yu, I.K.M.; Tsang, D.C.W.; Bolan, N.S.; Sik Ok, Y.; Igala-
vithana, A.D.; Kirkham, M.B.; Kim, K.-H.; Vikrant, K. Valueadded 
chemicals from food supply chain wastes: State-of-the-art re-
view and future prospects. Chem. Eng. J. 2019, 375; 121983.



40 Advances in the standards & applied sciences 2025; 3 (1)

5. O’Brien, D.; Markiewicz-Keszycka, M.; Herron, J. Environmen-
tal impact of grass-based cattle farms: A life cycle assessment 
of nature-based diversification scenarios. Resour. Environ. Sus-
tain. 2023, 14; 100126
6. Zhang, C.; Kang, X.;Wang, F.; Tian, Y.; Liu, T.; Su, Y.; Qian, T.; 
Zhang, Y. Valorization of food waste for cost-effective reducing 
sugar recovery in a two-stage enzymatic hydrolysis platform. 
Energy, 2020, 208; 118379
7. Rincón-Catalán, N.I.; Cruz-Salomón, A.; Sebastian, P.J.; 
Pérez-Fabiel, S.; Hernández-Cruz, M.d.C.; Sánchez-Albores, R.M.; 
Hernández-Méndez, J.M.E.; Domínguez-Espinosa, M.E.; Esquin-
ca-Avilés, H.A.; Ríos-Valdovinos, E.I.; et al. BananaWaste-to-Ener-
gy Valorization by Microbial Fuel Cell Coupled with Anaerobic 
Digestion. Processes 2022, 10; 1552.
8. De Medina-Salas, L.; Giraldi-Díaz, M.R.; Castillo-González, E.; 
Morales-Mendoza, L.E. Valorization of Orange PeelWaste Using 
Precomposting and Vermicomposting Processes. Sustainabili-
ty, 2020, 12; 7626.
9. ISO 59004: 2024, Circular economy-Vocabulary, principles 
and guidance for implementation
10. Bocken, N. M. P., de Pauw, I., Bakker, C., & van der Grinten, 
B. Product design and business model strategies for a circular 
economy. Journal of Industrial and Production Engineering, 
2016, 33(5), 308–320
11. Reike, D., Vermeulen, W. J. V., & Witjes, S. The circular econ-
omy: New or refurbished as CE 3.0? Exploring controversies in 
the conceptualization of the circular economy through a focus 
on history and resource value retention options. Resources, 
Conservation and Recycling, 2018, 135, 246–264.
12. de los Rios, I. C., & Charnley, F. J. S. Skills and capabilities for a 
sustainable and circular economy: The changing role of design. 
Journal of Cleaner Production, 2017, 160; 109–122. https://doi.
org/10.1016/j.jclepro.2016.10.130
13. Mihajlov A., ISO 59000 Standards (under development) 
foreseen role in the implementation of circular economy prin-
ciples in organizations, Circular Economy Workshops, 6thof Oc-
tober 2022, Ankara, Türkiye
14. The World of Organic Agriculture (IFOAM), Statistics and 
Emerging Trends, 2020, https://www.ifoam.bio
15. Sher, A., Li, H., ullah, A. et al. Importance of regenerative agri-
culture: climate, soil health, biodiversity and its socioecological 
impact. Discov Sustain, 2024, 5, 462 
16. BS EN 13432:2000, Packaging. Requirements for packag-
ing recoverable through composting and biodegradation. 
Test scheme and evaluation criteria for the final acceptance of 
packaging.
17. ISO 14001:2015, Environmental management systems
18. Food Waste Reduction Roadmap Progress Report (WRAP). 
2022, https://wrap.org.uk
19. K.A. Augustin, Food for thought. New Straight times, 2017, 
https://www.nst.com.my/lifestyle/pulse/2017/04/232951/
food-thought
20. Food and Agriculture Organization of the United Nations. 
Policy Support and Governance Gateway. 2021b.  http://www.
fao.org/policy-support/policy-themes/food-loss-food-waste/
en/

21. Food and Agriculture Organization of the United Nations. 
Food wastage footprint & climate change. 2015, http://www.
fao.org/3/a-bb144e.pdf
22. Global Traceability Standard. GS1, 2021, https://www.gs1.
org
23. ISO 9001:2015, Quality management systems
24. ISO 14044:2006, Environmental management - Life cycle 
assessment - Requirements and guidelines
25. Pelleschi, G., Apicella, A., Farace, B., Tarabella, A. The Agri-
food Product’s Life Cycle: The Technological Dimension Role 
from an Open Innovation Perspective. In: Lagioia, G., Paiano, 
A., Amicarelli, V., Gallucci, T., Ingrao, C. (eds) Innovation, Quality 
and Sustainability for a Resilient Circular Economy. AISME 2022. 
Circular Economy and Sustainability. Springer, Cham. 2024, 
https://doi.org/10.1007/978-3-031-28292-8_4
26. https://www.neste.com/news-and-insights/circular-econ-
omy/turning-fries-miles-how-mcdonalds-neste-and-havi-cre-
ate-circular-economy-uses
27. Kirchherr, J., Reike, D., & Hekkert, M. Conceptualizing the cir-
cular economy: An analysis of 114 definitions. Resources, Con-
servation and Recycling, 2018, 127, 221–232
28. Franco, M. A., Circular economy at the micro level: A dynam-
ic view of incumbents’ struggles and challenges in the textile 
industry. Journal of Cleaner Production, 2017, 168, 833–845.
29. Zink T, Geyer R., Circular economy rebound. J Ind Ecol. 2017, 
21(3):593–602
30. Heras-Saizarbitoria I, Boiral O, Testa F Circular economy at 
the company level: An empirical study based on sustainability 
reports. Sustain Dev. 2023, 31(4):2307–2317
31. ISO/DIS 59004, 2023. Circular Economy – Terminology, Prin-
ciples and Guidance for Implementation. Available at https://
www.iso.org/obp/ui#iso:std:iso:59004:dis:ed-1:v1:en. 
32. ISO Code of Ethics and Conduct. 2023, Available at https://
www.iso.org/files/live/sites/isoorg/files/store/en/PUB100011.
pdf.

Submit your manuscript to Advances in 
the standards and applied sciences journal 
and benefit from:

u  Convenient online submission
u  Rigorous peer review
u  Open Access: articles freely available online
u  High visibility within the field
u  Retaining the copyright to your article

Submit your next manuscript at:
journal.standards.ac.ir


