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Technical Report

Responsible for the information:
Biagio F. Giannetti

(Conference Chair)

http://www.advancesincleanerproduction.net
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The topic of the 15th International Workshop Advances in Cleaner Production (IWACP): Circular and Innovative
Pathways within the Water-Energy—Material Nexus: Towards a Sustainable and Cleaner Future were discussed in a
hybrid way. The event, hosted at the Universidad Catdlica San Pablo, Peru, had both local and virtual audiences. The content of
the 15 IWACP (Conferences, Plenary and Oral Presentations, etc.) has been available on the events’ website since August,
2026.

The international conference was organized by the Postgraduate Program in Production Engineering (Master's and Doctoral
Program) and Universidad Catdlica San Pablo (UCSP). The event counted with the partnership of the Stellenbosch University
(South Africa), University of Kent (UK), BNU (Beijing Normal University, China), SEEDS (Sustainability Environmental Economics
and Dynamic Studies), Illinois Institute of Technology (USA), the University of Manitoba (Canada), CUC (Universidad de la Costa,
Colombia), UNISON (Universidad de Sonora, México), Deakin University (Australia), the scientific journals Sustainability and
Environmental Nexus and the ACPN (Advances in Cleaner Production Network).

The 15th IWACP expanded its academic dissemination through two special issues. The first, in Sustainability (MDPI), invites
cutting-edge research on cleaner production strategies aligned with planetary boundaries, emphasizing green innovation,
decarbonization, and the circular economy. The second, in Environmental Nexus, focuses on innovative approaches to
sustainability transitions and integrated solutions at the environmental nexus, with open-access publication at no charge.
Both issues welcome research articles, reviews, and practical insights from IWACP participants and external researchers,
strengthening the global scientific community's commitment to sustainable development within planetary limits.

The organizing Committee considered that all the pre-established goals for the 15" IWACP were fully achieved:

(1) The academic information exchange was significant in the number of participating academic and private
institutions (47 universities and colleges), as reflected in the 44 academic contributions presented; the remarkable quality
of the submissions, continually improving with each edition, has culminated in the creation of a book. The book, "Circular and
Innovative Pathways within the Water-Energy—-Material Nexus: Towards a Sustainable and Cleaner Future" will be published by
Springer Nature and indexed by Scopus. This publication results from a collaborative effort between ACPN, Springer Nature, and
PUCPRESS.

(2) A significant number of participants made presentations of recent achievements in CP. In this event, the
participants with the best papers received a ‘Special Mention Award’; some were invited to record their presentations. All these
presentations are available on the 15™ IWACP’s website via streaming. The papers were presented both in person and virtually.

(3) The common problems and solutions routing were extensively and deeply discussed at plenary sessions and oral
presentations.

(4) The increase in international relationships through individual and institutional contact was achieved. Participants from 10
countries attended the conference.

(5) The conference was deeply committed to advancing the discussion on the fundamental theme, "Circular and
Innovative Pathways within the Water-Energy—-Material Nexus: Towards a Sustainable and Cleaner Future” In light
of these impressive outcomes, the Organizing Committee is honored to have had the opportunity to organize the 15th IWACP.

Presentation

The 15% IWACP was carried out with the participation of a group of people committed to the success of the conference. This
team consisted of guest speakers, lecturers, presenters of academic and organizational experiences, and session coordinators.

The institutions represented at the event through active participants are listed below. The list evidences the broad institutional
representation at the conference.

BOFA SENAC-SC
CDTN/SENAN SENAI-PR
Cemento Yura SUNASS
Cerro Verde Mining Company Swedish University of Agricultural Science
Embrapa Pecuaria Sudeste UCSP
European Union UDESC
French National Research Institute for Agriculture, Food and UFC
Environment UFPA
H2 Peru UFPE
Ho Chi Minh City University UFPel
IFAM UFPR
Incalpaca UFRGS
Institucion Universitaria Politécnico Colombiano Jaime Isaza UFSC
Cadavid UFSCar
Lima Chamber of Commerce UNESP
Namibia University of Science and Technology UNIFI
Parthenope University of Naples UNIOESTE
Politécnico Colombiano Jaime Isaza Cadavid UNIP
SBS Laboratory UNISINOS
SENAC UNIT
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Universidad Catdlica de Santa Maria University of East Anglia
Universidad de Coérdoba University of Florence
Universidad de la Costa University of Siena

Universidad de Piura University of Surrey
Universidad Nacional Autbnoma de México University of the West England
Universidad Nacional de Ingenieria UPE
Universidade de Santa Cruz do Sul USP
Universidade do Oeste de Santa Catarina Westphalian Technical College

Universidade Tecnoldgica Federal do Parana

Participants Profile

The 15 IWACP had 144 participants. One hundred and twenty-four participants attended physically, and 20 participants remotely
participated at the 15th IWACP. The participants fully committed to the theme Circular and Innovative Pathways within the
Water-Energy—-Material Nexus: Towards a Sustainable and Cleaner Future.

Forty-four papers presented during the event were organized in three oral presentation sessions, totaling 11 hours of activities
with intense and proactive information exchange among participants. Our Scientific Committee evaluated all these 44 contributions,
and the authors of the best contributions were invited to record their presentations. All these presentations are available on the
15™ IWACP’s website via streaming.

Vietnam represented participants from Asia. European participation was also significant, with France, Denmark, Italy, Sweden, and
the United Kingdom among the represented countries. In the Americas, Brazil had the most significant number of participants,
complemented by participants from Colombia, Mexico, and Peru.

Conferences and Invited Speakers

Twelve invited speakers, divided into three conferences and three plenary presentations focused on new approaches toward the
advancement of cleaner production and sustainability were presented (Table 1).

Table 1 Invited speakers, the topic addressed, and speakers’ institution.

Speaker Topic addressed Institution Country
. Conference: From Net-Zero to Net-Positive: Digital .

Az Product Passports as the Backbone of Regenerative University of West England Clilizee

Moghayedi P & y & Kingdom

Systems in the Water-Energy-Material Nexus
Angie Tatiana  Conference: Reorganization of biophysical flows as an
Ramos adaptive response to climate change: Analysis of a Dairy Federal University of Pelotas  Brazil
Perdomo Cattle System in S3o Lourengo do Sul, RS, Brazil
Conference: Co-Designing Decarbonization Pathways in

(e EEE Mediterranean Islands with the CO2 PACMAN Project ClEEIs) @S el

Diego Lopez Conference: From Waste Management to Circular Lima Chamber of Commerce Peru
Transition: Lessons from Public Sector Practice in Peru and European Union

Fernando Conference: The Peruvian Experience: Developing a H2 Peru Peru

Maceda Renewable and Low-Carbon Hydrogen Ecosystem

French National Research

Conference: Policies, Governance and Innovation . .
Institute for Agriculture,

Hugo De Vries  Processes for the Water—Energy—Material-Food Nexus in . France
. . Food and Environment
the Mediterranean Area: Insights from a Case Study
(INRAE)
Juan Jose Conference: Energy Efficiency and Energy Management: . . , .
u ty of Cérdob Colomb
Cabello Eras The Missing Link in the Circular Economy niversity ot Lordoba olombia
Nadia . . Conference: Inside the circle of Pachamama University of Siena Italy
Marchettini
Pabl C Verde Mini
L o~ Conference: Virtuous Circle of Water erro verde Mining Peru
Castaieda Company
Sagrario Conference: Eco-efficiency and Cleaner Production:
. . Incalpaca Peru
Benavente Sustainable Strategies at Incalpaca
Conference: Quality of Drinking Water Services in
Saul Alire Arequipa and Opportunities for Improvement through SANASS Peru
the Use of Clean Energy
Sebastian Conference: Enhancing Decarbonisation in a Hard-to-
Abate Industry: Cemento Yura - Peru’s most Sustainable Cemento Yura Peru

Mattos Palao
Cement
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AmICUS - Advances in Cleaner Production School

AmICUS is an advanced studies workshop that provides opportunities for close interaction between students and young researchers
of the Advances in Cleaner Production Network (ACPN), conducting cutting-edge research in pursuit of more sustainable production
systems. It also encourages interdisciplinary discussions on relevant and current sustainability topics. To achieve this goal, the
program is structured around (i) lectures and (ii) technical visit.

In this edition, held in parallel to the 15th IWACP, the workshop was organized around the theme "Building Sustainable Futures:
Food Production, Consumption and Nature's Capacity".

The AmICUS workshop counted with 56 participants, all of them students from the Universidad Catdlica San Pablo (UCSP).

Schedule
Date and Time Activity Details
Prof. Mario Duarte Canever (UFPel)
August 3rd AmICUS: Importance and Objectives

Theme: How Can We Produce Enough Food, Addressing the challenges of food production
Generate Farmers' Income and Conserve the Planet
at the Same Time?

13:30 to 15:10

Prof. Marcell M. Maceno (UFPR)
Theme: Consumption Footprints in the Context of
Life Cycle Assessment and Planetary Boundaries

Examining how we consume and its environmental
impacts

August 4th
09:00 to 10:40

Prof. Luiz Ghelmandi Netto (UNIP)

August 4th Theme: Emergy: Understanding Nature's Introducing the biophysical contribution of
13:30 to 15:10 Contribution to Sustainable Development ecosystems to sustainability
August 5th

Technical Visits

10:00 to 17:00

This sequence was designed to create a strong didactic pathway for undergraduate students, allowing them to understand
sustainability as an integrated system rather than a set of isolated topics. It also introduced concepts of Economy, Life Cycle
Assessment, and Emergy Synthesis in an accessible way, sparking interest without requiring prior knowledge.

Thus, the objective of this edition of AmICUS was to inspire the next generation of scientists to discuss their research projects
from a sustainability perspective, grounded in a clear and interconnected understanding of production, consumption, and nature's
role.

“CIRCULAR AND INNOVATIVE PATHWAYS WITHIN THE WATER-ENERGY-MATERIAL NEXUS: TOWARDS A
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Visibility
The visibility of the event and the use of its website have grown significantly since the first IWACP in 2007. Since then, the website
advancesincleanerproduction.net, which hosts all IWACP editions, ACPN, and other related events, has recorded 597,029 views

from 126,975 users. The largest percentage of users came from Brazil (29.85%), followed by the USA (14.60%), South Africa
(6.91%), the United Kingdom (5.18%), and Australia (3.45%).

During the 15th IWACP cycle (November 2025 through August 20th, 2026), the website recorded sustained international
engagement with 29,805 views from 20,468 active users. The geographic distribution shifted notably during this period, with
China leading at 23.98%, followed by the United States (13.97%), Singapore (12.25%), Ireland (8.21%), Netherlands (8.20%),
Peru (6.22%) and Brazil (5.15%).

Beyond these geographic metrics, the 15th IWACP demonstrated strong user engagement throughout the event cycle. The website
recorded a 23.43% engagement rate with an average session duration of 11 seconds, while 4.9% of users were returning
visitors, indicating sustained interest in the event.

Notably, the file download event showed the highest engagement intensity, with an average of 3.08 downloads per active user
— more than double the site-wide average — demonstrating that the technical materials offered are highly relevant and generate
strong retention. While the overall engagement rate was 23.43%, specific content pages — such as the oral presentation
sessions and the event's purpose page — reached engagement rates of up to 75%, evidencing deep and sustained interaction
whenever users reach the core technical content.

The 15th IWACP main page was the second most accessed content with 10,290 views, only behind the site’s homepage page
(13,502 views). Additionally, 1,028 file downloads were registered, reflecting active engagement with technical materials, and
6,040 sessions showed significant user interaction.

This data highlights the event's expansion across diverse geographic regions, including notable participation from China, Canada,
and Singapore, reinforcing its consolidation as a leading international forum in industrial sustainability. All data were obtained from
Google Analytics.

Evaluation of the conference according to the goals

It is considered that the conference was a great success reaching fully its objectives, namely:

v' The purpose of academic information exchange has been fully achieved by the significant number of participating academic
institutions (47 universities and colleges reflected in the 44 academic contributions).

v The plenary sessions and oral presentations extensively covered the discussion of common problems and routing of
solutions.

v" The increase in international relationships through individual and institutional contact was achieved. Participants from 10
countries attended the conference: Brazil, Colombia, Denmark, France, Italy, Mexico, Peru, Sweden, United Kingdom, and
Vietnam.

v The AmICUS workshop, held in parallel to the conference, engaged 56 undergraduate students from UCSP in lectures and
technical visits, reinforcing the event's educational mission.

v The deepening of the discussion on the fundamental theme of the event, "Circular and Innovative Pathways within
the Water-Energy—-Material Nexus: Towards a Sustainable and Cleaner Future”.

“CIRCULAR AND INNOVATIVE PATHWAYS WITHIN THE WATER-ENERGY-MATERIAL NEXUS: TOWARDS A
SUSTAINABLE AND CLEANER FUTURE”
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Evaluation of the conference according to audience

The audience of the 15™ IWACP received, by e-mail, an evaluation formulary edited In Google Forms (Figure 1).

15th IWACP - Event's Impressions

In order to improve the next edition of IWACP, we kindly ask you to respond the questions
below. Your impressions about the event is very important to us. We hope to see you in the
next edition of IWACP

* Indica uma pergunta obrigatéria

G 15th International Workshop on Advances in Cleaner Production

CIRCULAR AND INNOVATIVE PATHWAYS WITHIN THE
WATER-ENERGY-MATERIAL NEXUS:
Towards a Sustainable and Cleaner Future

1 - From 0 to 100%, how the event reached its goals (Circular and Innovative -
Pathways within the Water—-Energy—Material Nexus: Towards a Sustainable and
Cleaner Future) ?

Sua resposta

“CIRCULAR AND INNOVATIVE PATHWAYS WITHIN THE WATER-ENERGY-MATERIAL NEXUS: TOWARDS A
SUSTAINABLE AND CLEANER FUTURE”

Arequipa - Peru, August 3™ to 5", 2026
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2 - Did the event meet your expectations? *

O Yes
O No

In case of NO for question 2, please tell us the reasons.

Sua resposta

3 - How do you evaluate the event's organization? *

Great
Good
Regular

Insufficient

OO OO0O0

Bad

4 - Do you consider that the 15th IWACP's website covers the event properly? *

O Yes
O No

Figure 1. Partial view of evaluation form sent to participants of the 15" IWACP.

“CIRCULAR AND INNOVATIVE PATHWAYS WITHIN THE WATER-ENERGY-MATERIAL NEXUS: TOWARDS A
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Evaluation of the Conference According to Audience

The audience of the 15th IWACP received, by e-mail, an evaluation form edited in Google Forms. According to the evaluation,
92.3% of respondents believed the event's expectations were fully met.

When asked to rate, from 0 to 100%, how the event reached its goals — Circular and Innovative Pathways within the Water-
Energy—-Material Nexus: Towards a Sustainable and Cleaner Future — respondents awarded an average score of 88.85%, with
38.5% of respondents giving a perfect score of 100%, evidencing strong alignment between the event's objectives and the
audience's perception.

Regarding conference organization, 61.5% of respondents rated it as good and 38.5% as great. All participants (100%) rated the
event's website as excellent, with respondents highlighting that the website content was clear and well-structured, describing it as
easy to use and providing comprehensive coverage. Participants appreciated the event's well-structured format, suitable
environments, and excellent visit proposals. The shared coffee breaks and lunches were particularly valued for encouraging closer
connections among participants. The speakers were engaging and approachable, and the networking opportunities were highly
appreciated.

Regarding future participation, 69.2% of respondents expressed their intention to attend the next IWACP edition, demonstrating
commitment to the event's continuation and growth. This rate of return indicates the conference's success in creating a meaningful
and engaging experience for its international audience.
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