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THE AUDITING PROCESS



➤ The audit process was historically born in ancient Rome, where auditors were 
people in charge of controlling the administration of public money through the 
so-called auditing of accounting results. Today this activity is not limited only to 
the financial field, but is applied in many contexts (energy, performance, 
environmental, project, clinical, security, etc.).

➤ An audit is a codified procedure for assessing a specific situation. Therefore, it 
requires pre-defined procedures and a rigid organization. It is the starting point 
of any continuous improvement process, and in some cases is related to the 
fulfilment of regulatory obligations or as requirement to obtain or maintain a 
certification.

Audit basics



➤ The audit is a codified procedure, therefore it is generally defined by a national or 
international standard which depends on the specific object of the audit. It is 
always divided into phases, which can change according to the reference 
standard.

➤ Generally the following phases are always present:

• Planning of the audit plan

• Planning of visits

• Performing the audit

• Report and close of the audit

• Follow-up and continuous improvement

Audit basics



➤ The Planning of the audit is important for everyone to know which process will 
be audited during the audit. It serves to define the audit team, purpose and 
criteria of the audit. It is also important to define the objectives, the perimeter 
and verify the feasibility of the audit. The documents to be used must be defined: 
it is very useful to have/define checklists and forms, which facilitate the collection 
and processing of data.

➤ Then, since the purpose of an audit is to "measure", it is essential to identify 
from the outset what to measure. This operation is simpler if the reference 
standards provide specific indices. For example, in the case of the circular 
economy, there are several circularity indices that can be assessed during the 
audit (see for comparison the Circularity indices described in Module 1)

Audit basics



➤ The Planning of the visit is useful for establishing the logistics and timing of the 
audit, as well as arranging the visit with the company to ensure that it takes place 
on schedule. A planning matrix can be helpful.

➤ It is necessary to identify in advance the sources from which to extract the data, 
which must be examined during the audit. These can typically be system 
manuals, procedures, data logs or reports, as well as interviews to the staff.

➤ In the case of circularity audits, the collection of data can be particularly complex 
as the data may not be easily available or spread in different documents. If the 
company adopts certifications such as ISO 14001 or EMAS, it is possible to obtain 
a lot of data from the Sustainability Report or the Environmental Declaration.

Audit basics



➤ To perform the audit, it is necessary to follow the visit plan exactly and acquire 
all the necessary data and documents. The "Seeing is believing" principle is 
fundamental: analysing the reports is not enough, it is necessary to go to the 
field to observe the activities in reality and gather evidence of the information 
present in the documents. Meticulous observation is one of the keys to a 
successful audit.
The audit will include an opening and a closing meeting, generally with the 
management, and possibly interim meetings with various staff figures.

➤ By carrying out the audit, it is possible to find interesting opportunities to 
continue the analysis (audit trail). Following the audit trail can lead to new 
discoveries, so it is advisable to follow them.

Audit basics



➤ The close of the audit can take place during the closing meeting or at a later 
time. In closing the audit it must be highlighted if there are any areas of 
weakness that need to be addressed, but also any areas that could be improved.

➤ The final meeting must be followed by an audit report, a written record in a 
more permanent form, to allow for the follow up of information. By identifying, 
alongside the non-compliant areas of the process, also the positive ones and the 
areas of potential upgrading, the owner of the process will obtain greater value 
from the internal verification, which will allow improvements of the process.

➤ The audit report can lead to the issue or renewal of a certificate or a prescription 
for a further monitoring.

Audit basics



➤ The follow up of any problems or improvements found is a crucial phase. If 
problems have been found and corrective actions taken, making sure the 
problem is actually resolved is an essential part of resolving it. If the 
improvement projects have been completed based on the opportunities 
identified in the audit, then seeing how much the process has improved acts as a 
great motivator for future improvements.

➤ Follow-up is also essential for planning subsequent audits, so as not to restart 
from zero but to establish a virtuous process of continuous improvement.

Audit basics



➤ For a Circularity audit, the starting point is to identify which phases of a given business 
process are affected by the circular economy paradigm. Many authors agree in identifying 
the following phases: procurement, design, production, use phase and finally, the 
management of end-of-life resources that can be inputs for the first phase in a closed-
cycle logic, a main objective of the circular economy.

➤ Once the performance of the processes representing these phases has been measured, it 
is possible to have a vision of how circular a given system is. Furthermore, by working on 
each of the phases, circularity can be implemented through, for example, the design of 
circular products/services, the adoption of circular business models at the end of the cycle 
and, where not possible, change of the cycle by looking for the optimization of the value 
of resources for as long as possible.

Circularity audit



➤ The requirements to be classified in all respects as a "circular process", in 
accordance with the report of the European Environmental Agency, are:

• reduction of natural resources used and inputs

• reduction of the emission level

• reuse, recovery and recycling of products and materials

• implementation of the use of recyclable and renewable resources in the production cycle

• implementation of product durability

➤ All these aspects represent what must be measured and which the development 
of specific indicators must take into account for the circular economy.

Circularity audit



CIRCULAR ECONOMY 
AUDIT STANDARDS



Mechanisms for introducing Circular Economy models into processes in a systematic 
way are only recently being studied. Therefore, even in terms of circularity assessment, 
we are still in its infancy. The first two international standards on circularity audit were 
recently produced:

➤ BS8001 (2017)

➤ AFNOR XP X30-901 (2018)

In 2023, the ISO/TC 323 committee plans to release to Circular Economy package 
facilitating implementation, dialogue and communication between stakeholders. In 
particular, the expected "ISO WD 59 020 - Circular Economy - Measuring circularity" 
provides a framework to measure and assess circularity.

Standards for the Circularity assessment



➤ The standard “BS 8001 – Framework for implementing the principles of the 
circular economy in organizations. Guide”  has been developed for organizations 
seeking practical guidance that want to start capitalizing on the circular 
opportunity. This practical guide and framework helps secure understanding and 
enables the implementation of the circular economy at an organizational level.

➤ Published by the British Standard Institute in 2017, it represents the first practical 
framework that aims to facilitate the implementation of principles 
of the circular economy in organizations. The standard suggests
six guiding principles and that the task of organizations is to 
investigate over time how much their activities are aligned
with these principles.

Standard BS 8001



➤ The standard aims to provide a reference framework for a wide range of 
organizations, of different sizes and with different levels of knowledge and 
understanding of what the circular economy is.

➤ The standard BS 8001:2017 is not intended to be prescriptive or certifiable and 
other supporting or derivative standards may be developed in the future.

➤ It draws on the experiences and lessons learned from a number of organizations 
that are already trying to become more circular. It considers that starting with small 
actions and initiatives in which results can be seen quickly can be a good way for 
organizations that are newcomers to the circular economy to gain enough 
experience and confidence.

Standard BS 8001



1. System thinking: organizations adopt a holistic approach to understand how 
individual decisions and activities interact with the systems they are part of, to 
evaluate to what extent natural systems are impacted during the useful life of a 
product

2. Innovation: organizations continually innovate to create value by enabling the 
sustainable management of resources; innovation is essential for the transaction 
towards more circular activities. In fact, circularity requires a new production and 
consumption perspective, systematically challenging current approaches

Standard BS 8001 – six guiding principles



3. Stewardship: organizations manage the direct and indirect impacts of their 
decisions and activities within larger systems of which they are part. This 
concept refers to the responsibilities that organizations must have for 
management related to decisions considering the social and environmental 
effects

4. Collaboration: Organizations collaborate internally and externally to create 
mutual value. In order to achieve substantial progress in the move towards 
circularity, partnerships between businesses, governments, civil society and 
consumers are essential. To obtain success from collaborations, trust, 
communication and the same vision of the objectives are essential

Standard BS 8001 – six guiding principles



5. Value optimization: Organizations always keep products, components and 
materials at their maximum value and usefulness. Finding new potential for what 
can be considered a waste or a loss of a system considering that: waste materials 
can become inputs for other processes / products / services; the value of 
resources can increase by using products for longer or in multiple use cycles; the 
ability to stock up

6. Transparency: Organizations are willing to communicate clearly, accurately and 
in a timely manner that they are open about decisions and activities that affect 
the ability to move to more circular ways. Transparency should be encouraged if 
it is useful, for example clearly communicating the life of the product, providing 
manuals that show the consumer how to recycle or reuse a product.

Standard BS 8001 – six guiding principles



➤ The standard is a comprehensive and practical guide 
that provides an 8-stage process (Framework, Scoping, 
Idea Generation, Feasibility, Business Case, Piloting, 
Implementation and Review) that can be freely 
adapted to the needs of an organization depending on 
its maturity and degree of implementation. Therefore, 
it will be up to the organization to choose which stages 
are going to be implemented and in what order they 
will be done.

Standard BS 8001



As a ‘guide’, the standard BS 8001 gives guidance to organisations of all types 
and sizes, wherever they may be in the world, on the steps they can take to 
transition to a more sustainable and circular mode of operation. Specifically, it 
aims to provide organisations with an understanding of: 

1) What is the circular economy and why moving towards a more circular mode 
of operation can be beneficial and relevant for an organization, both now and 
in the future.

2) How to implement the principles of the circular economy within an 
organization to create value through the innovation of processes, products, 
services or business models.

Standard BS 8001



➤ The "AFNOR XP X30-901 – Circular economy - Circular economy project 
management system - Requirements and guidelines“ standard was born in 2018 
as a French national standard issued by the AFNOR group, one of the most 
authoritative Certification Bodies in the world. 

➤ The goal of the standard is to be an international reference point for all 
companies that want to adopt circular solutions within their value chain, their 
production systems or service delivery. AFNOR XP X30-901 can have different 
variations based on the sector (industry and services) and the company that 
wants to use it.

Standard AFNOR XP X30-901



The standard crosses the three dimensions of sustainability (Environment, Economy 
and Society) with the seven targets of the development of the circular economy:

➤ Sustainable procurement;

➤ Eco-friendly design;

➤ Industrial symbiosis;

➤ Economics of services;

➤ Responsible consumption;

➤ Extension of the useful life of a product;

➤ Efficient management of products and materials.

Standard AFNOR XP X30-901



➤ The standard contains requirements and guidelines for the management of a 
new or existing project linked to the improvement of environmental, economic 
and social performance in a circular economy perspective, for a specific product 
or service.

➤ The main objective of the standard is to verify and certify the compliance of the 
organizational model implemented by the company in the management of 
innovative and development projects with respect to the circular economy, 
according to the requirements expressed by the XP X30-901 standard.

Standard AFNOR XP X30-901



➤ The management system according to the AFNOR XP X30-901 standard 
can be integrated with other ISO 14001/9001/45001 systems already 
implemented in the company, contributing to a holistic view of all 
business processes. Like the ISO 9001, ISO 14001 and ISO 45001 
standards, AFNOR XP X30-901 is also based on the principle of 
continuous improvement.

Standard AFNOR XP X30-901



➤ The AFNOR XP X30-901 standard is positioned as a key tool to support the 
company in adopting a systemic approach to processes and in involving 
management and all organizational units, involved in the management of 
projects relating to circular economy, through the definition and formalization of 
rules and the harmonization of data and information in accordance with a 
certifiable international methodology.

Standard AFNOR XP X30-901



➤ Following the work of AFNOR, the ISO has created the Technical Committee 323  
“Circular Economy” under French leadership. In 2023, it plans to release to a 
Circular Economy package facilitating implementation, dialogue and 
communication between stakeholders. There are currently 6 standards.

➤ Among them, the expected "ISO WD 59 020 - Circular Economy - Measuring 
circularity" intends to provide circularity as a framework to measure and assess.
This document will specify a process for organizations to measure and assess 
circularity, enabling them to contribute to sustainable development. The 
framework will be applicable to multiple levels of an economic system, ranging 
from regional, inter-organizational, organizational to the product level.

Standard ISO WD 59 020 



➤ The framework provides guidance on how the circularity performance of an 
economic system can be objectively, comprehensively and reliably measured and 
assessed using circularity indicators and complementary methods. The 
framework can be used to determine the effectiveness of circular actions 
executed by public and private organizations. The purpose of the standard is to 
assist organizations in the collection of necessary information to enable circular 
economic practices that minimize resource use and/or enable a circular flow of 
resources and contribute to sustainable development.

➤ The framework can account for consideration of social, environmental and 
economic impacts when assessing circularity performance by allowing input from 
a variety of complementary methods.

Standard ISO WD 59 020 



CIRCULAR ECONOMY
AUDIT TOOLS



➤ The previously presented standards, which provide guidance for managing 
projects and processes in a circular economy perspective, are certainly complex 
and require the advice of a professional.

➤ For an assessment of the level of circularity of a company or process, several 
tools have also been developed in recent years, which may be a bit simpler even 
for non-expert users. They are considered as tools that facilitate the 
measurement of one's circularity performance without the need to access large 
amounts of information. They are often available online. None of them is specific 
for the foundry sector; on the contrary, they have very wide fields of application.

➤ In the following slides we’ll discuss about the most popular ones.

Circular Economy Audit Tools



➤ Circulytics is an online tool for measuring the circular economy level, developed 
by the Ellen MacArthur Foundation with the collaboration of 13 partners, 
members of CE100.

Circulytics

➤ The tool is presented by a score card 
shared with the company participating in 
the online survey; the results are 
presented with the intention of helping 
companies to identify areas for 
improvement.

➤ It mainly focuses on the circularity of the 
company.



Circulytics

➤ The “enabling” factors concern the aspects 
that allow for circular transformation, for 
example innovation processes or internal 
learning programs.
Instead, the "outcomes" are based on 
existing frameworks for measuring 
material flows, including product design 
and energy consumption.

➤ There are two categories of indicators: enablers and outcomes; the evaluation is 
based on an overall score comprising the two categories.



➤ The CTI framework was developed in 2020 by the World Business Council for 
Sustainable Development (WBCSD) together with 26 global companies.
The tool aims to accelerate the transition to a circular economy and is based on 
an assessment of the flows of materials within the company combined with 
indicators on the efficient use of resources and the added value deriving from the 
circularity business.

CTI Tool

➤ It can be applied by any company regardless of 
industry or size, and aims to provide support for 
collaboration towards shared circular solutions.

➤ It mainly focuses on the circularity of material 
flows.



➤ In order to calculate the circularity performance of a company, based on material 
flows, which may include components, nutrients, materials or products, it is 
necessary to consider the circular and linear incoming and outgoing flows.
From an analysis of these flows, the company determines its objectives by aiming 
at minimizing the extraction of resources and waste production in three key 
points: percentage of circular inflow, percentage of recovery potential and 
percentage of actual recovery.

➤ The CTI tool balances several elements of circularity; considers the circularity of 
the flows of incoming and outgoing resources, water and energy resources, 
materials at risk, the ability to maintain value over time and the ability to move 
away from a linear model.

CTI Tool



➤ The assessment begins by completing the Close the Loop module 
and then, for further information, the indicators of the Optimize 
the Loop and Value the Loop module can be calculated.

➤ The central module, Close the Loop, evaluates the effectiveness of 
the company in closing the material cycles, taking into account the 
incoming and outgoing flows, the consumption of water and the 
exploitation of renewable sources of energy.

➤ The Optimize the Loop module measures a company's ability to 
maintain smaller loops so that less energy or processing is required 
and more efficient material recovery.

➤ Finally, the Value the Loop module represents the profit generated 
by a unit of mass of the incoming linear flow.

CTI Tool



➤ The CET is a tool for assessing circularity at the 
product level. It was developed by the University of 
Cambridge and Accenture, and is structured by 33 
questions of a qualitative nature, which are in turn 
divided into 7 categories concerning the phases that 
make up the life cycle of a product.

➤ The tool can be filled in on the dedicated online site.

➤ This tool is for manufacturers and end users with the 
aim of supporting the production and purchase of 
circular products.

Circular Economy Toolkit (CET)



➤ One of the most popular Circularity Indices is the Material Circularity Indicator, 
proposed by the Ellen MacArthur Foundation. It is a composite indicator 
calculated using 10 sub-indicators divided into two categories.

Material Circularity Indicator Tools

➤ Two tools have been set up to calculate 
MCI, both developed as Excel 
spreadsheets: "Material Circularity 
Indicator Dynamic Modeling Tool", where 
it is possible to measure the MCI for a 
given product and the "Company Level 
Aggregator Tool", there is the possibility of 
aggregating and weighing the MCI of 
specific products, according to certain 
factors selectable by the compiler in order 
to obtain an overall MCI at company level.



In addition, the model also returns a 
spider diagram that allows to view 
the circularity for each of the 5 
phases of the product's life but also 
the potential room for improvement.

➤ The Circular Economy Indicator Prototype is a measurement model for the circular 
economy at the product level. It was developed in 2016 by Griffiths and Cayzer as 
an Excel spreadsheet in which the compiler has to answer 15 questions that have 
different weight, divided into 5 phases of the product life cycle: design, production, 
distribution, use, end life.

➤ The final result is an overall percentage score of the circularity performance of the 
product under consideration.

Circular Economy Indicator Prototype (CEIP)



➤ The C-Potential Indicator is a tool for measuring the circularity of industrial products
and was developed by M. Saidani. The CPI was developed as an Excel questionnaire, 
where the compiler analyses 20 aspects of a product so that it can be considered as a 
“circular product”. The 20 aspects are divided into 4 blocks which are: circular product 
design; product circular business model; presence and possibility of implementing 
inverse cycles related to the product (reverse cycle); additional conditions that favour 
the circularity of the product.

➤ The

C-Potential Indicator (CPI)

➤ The result is an overall percentage score of the 
circularity performance of the considered 
product; in addition, the tool also provides an 
evaluation of the performance correlated to both 
the 4 macro blocks and the 20 attributes 
analysed, to highlight the critical aspects on 
which to intervene.
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