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Abstract: The Portuguese footwear business is the second most expensive in Europe, it is the only country
in the world that produces more footwear than it consumes. The main environmental impacts caused by this
sector are at residues containing chromium in its composition, such as leather flaps and leather powder,
which are difficult materials to degrade by the environment and therefore highly polluting. Being a thriving
industry is also one of the firsts to have concerns with the issue of sustainability, emerging already same
cases of good practice in the framework of sustainable strategies.This paper uses the case study research
strategy of footwear brands and Portuguese accessories. The field study shows that the most commonly
adopted sustainability principles are the choice of less polluting materials, less aggressive tanning leather, or
even alternative materials. Products created with greater cultural value and in a more traditional way,
towards the adoption of a slow fashion in the footwear sector.

Keywords: Sustainability, fashion footwear, case study, upcycling.

INTRODUCTION

The current commercial system is going through several modifications in attempting to solve or at least to
relieve the problems from an unbridled production over the years.Numerous changes in the environment,
including the greater scarcity of raw material resources,the observed climate changes, financial crises, and
an increasingly uncertain future, have been collaborating for the companies to look for a way to reverse the
situation by reviewing their actions and strategies of business and manufacturing for the future.

The moment lived is of great concern with the environment and issues related to the production processes,
especially within the fashion world.It is becoming increasingly necessary to adopt a development model that
minimizes environmental impacts. The accelerated ways of production are today one of the biggest reasons
for the deterioration of the environment, which is the cause of the growing accumulation of industrial waste
and immature discarded products.

Whenever a material result from a production left-over and have no longer valor after a process, is discarded
by the industry and is then called industrial waste[1]. According to Sousa [2], "industries that use leather as a
raw material (footwear, clothing, upholstery, bags, belts, etc.), about 15% of the raw materials put into
operation are discarded as waste leather (leather flaps or scrap in semi-finished and finished)".These
residues normally containing chromium in their composition, those are materials that are difficult to be
degraded by the environment and therefore highly polluting, which can only be disposed of in landfills or in
some cases for incineration (although with a risk of contamination).Among the major current challenges
facing from the footwear and accessories industries is the search for an effective solution to first minimize
these industrial waste, and then find efficient ways of recycling it in order to minimize the environmental
impacts of these products.

On the other hand, this sector, as well as all other fashion, has a strong competition with the entry of Asian
countries into the world market with competitive prices and mass production. With all these factors, the
footwear sector industry is increasingly concerned with the creation of a differentiated product of quality and
the implementation of a system that contemplates the environmental issues, thus reducing the damage to
the environment and at the same time creating a differential advantageous in this competitive market.

From a new reality compelled by environmental concerns, entrepreneurs and designers, driven by more
conscious consumers, are concerned with finding viable solutions to the environmental problem of
contamination and undue disposal of waste.In response, the shoe sector has been seeking to develop more
sustainable products. Discarded waste is often a quality raw material that can be reinserted into the more
artisanal production chain.Waste that is discarded, properly or unduly, in the environment is a concern and
reuse is one of the most sustainable processes in the search for the valuation of discarded materials, studied
by sustainable design [3].

Thus, designers are increasingly involved in the issue of sustainability, undertaking the study of the Product

Life Cycle, seeking to satisfy an increasing concern in the development of sustainable products that involves
not only the selection and use of materials but also the forms of construction involved and the disposal.When
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it comes to products developed from highly polluting raw materials, the study of waste generated is
fundamental, and the designer plays an important role in the search for solutions for the reduction of
industrial waste, and in the creation of alternatives for the reuse of these wastes[4].

Based on this context and seeking to know better the strategies of the footwear sector involving sustainable
development, this paper studies the brands of the Portuguese footwear companies concerned and involved
in sustainable projects.Thus, the main objective of this article is to study the case of footwear/accessories
brands in Portugal, to analyze the sustainability principles most commonly adopted by companies and to
understand the reasons why the footwear sector is concerned with issues related to investment in
sustainable products.

1.1Footwear industry in Portugal

The Portuguese footwear business is the second most expensive in Europe behind only the Italian withal is a
unique case in which it is the only country in the world that produces more footwear than it consumes [5].
This has the entire production chain, with a good knowledge of production, fashion, and design. According to
the World Footwear Congress, held in May 2018, "the Portuguese footwear industry is innovative and strong
performance in exportation."According to the same source, "more than 95% of its production is destined for
external markets and that, it exported more than 80 million pairs of footwear in 2017". The Congress
approached the theme "From-Fashion to Factory: a new technological age", and argues that the footwear
industry in Portugal represents a model of competitiveness and one of the great examples of modernization
and innovation in tradition "[6].

According to APICCAPS (Portuguese Association of Manufacturers of Footwear, Components and Leather
Products founded in 1975 and headquartered in Porto), the Portuguese footwear industry has been growing
more and more in the foreign market and is in the eighth consecutive year of international growth [7].This
growth is part of the goals contained in Footure 2020 - Strategic Plan of the Cluster of Portuguese Footwear.
Among the actions included in this plan is also the search for sustainable and responsible development, this
line of action aims at the development and dynamization of new social practices and methodologies in the
areas of environment, energy, and certification.

Its objectives are also to develop solutions to increase the efficiency in the use of raw materials, principles of
footwear eco-design, new processes of recycling of products and development of tools for the sustainable
management of waste and by-products [8].According to the same source, in the last decade more than 342
footwear brands were created in Portugal, data from the GAPI (Support Office for the Promotion of Industrial
Property) of the Technological Center of Footwear of Portugal which demonstrates a new reality in the
sector, a greater valorization of shoes collections, products and "Made in Portugal" as a brand.

These new brands are part of the priority of the strategic plan created by the sector, the "Footure 2020",
which looks forward to a more modern industry focused on the future, combining the tradition of Portuguese
footwear and technologies. This movement has been running since 2008 with the "Portuguese Shoes:
Designed by the Future" campaign, in which companies/brands have focused mainly on the international
market [8].

Through the 2014-2020 action plans, the footwear cluster strategy aims to consolidate Portugal's position as
a "benchmark of the footwear industry worldwide, grounding the creativity and sophistication of products with
a sustainable production base and highly competitive, based on knowledge and innovation".

Following this proposed action plan, it can be said that the Portuguese footwear sector continues to be
aligned with the principles of a "circular economy", with a concern for the reuse of resources and the use of
more sustainable raw materials, while continuing technological innovation.

Portuguese companies have search for technological intervention together with the adoption of increasingly
sustainable measures.The sector has been reinventing itself and has been positioning itself in the foreign
market through high standards of quality and environmental concern. This is reflected in the APICCAPS
data, which states that in 2017, the value of exports totaled 2 billion euros (corresponding to 83 million pairs
of shoes sold). These figures point to a new record for the eighth consecutive year of growth, with industry
growth of more than 55% since 2009 [8].

1.2. Development of Sustainable Products

By making an analysis on the environmental issue it is easily identified that the footwear industry is a highly
polluting sector. This is due to the types of waste generated, many of them contaminated with heavy metals,
being a big problem for the companies, the communities where they are inserted and for the environment in
general.For these reasons, fulfilling with tight Environmental Legislation in European is currently one of the
greatest challenges for companies in the sector.However, the Portuguese companies in the sector have
been dedicated to sustainability issues with great success, which has brought them benefits both in the
management of their business and in the sustainability of the environment [9].
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According to the Technology Center of Footwear of Portugal (CTCP), companies have searched for support
in the implementationof an environmental management system as well as its certification.This
implementation of an environmental management system and its ISO 14001 certification allows companies
to reduce the environmental impact by reducing waste, which means reducing costsof their entire production
process, to be more environmentally and economically efficient, to improve their reputation to their
consumers, well as the conquest of new markets and customers[10].

The Portuguese footwear cluster has invested more and more in R&TD, currently around 8.2 M € of
investment aiming at the differentiation and diversification of products with the objective of supporting the
added value of exporting capacity, which includes the creation of new Competitive business solutionsin the
areas of materials, components and accessories; shoe; manufacturing processes, logistics and business
models.Within the FOOTURE 2020 strategic plan is the project called FAMEST-Footwear and advanced
technologies of materials, equipment, and software, which involves 33 co-promotors. Among the approaches
are design, customization, additive manufacturing, industry 4.0, online sales, recycling and circular economy
[11].

As it can be seen, the environmental issue is among the investments and strategies of the sector, giving
focus to recycling and to the circular economy. The footwear sector in Portugal has invested heavily and is
now considered a more sustainable industry, at the level of the productive processes and the level of the raw
materials used and manufactured products, is also less carbon generator [11].

Focusing on environmental issues, CTCP has created the eco-label called Biocalce, this label serves to
identify footwear that respects the environment during its manufacturing process this involves all phases,
from design, when the material is chosen, to the way of manufacturing. Currently "more than 60% of the
rubber soles used, which look like a rubberare made of thermoplastic and recyclable materials and the
rubber when used whenever possible is recycled. The outer materials are also natural materials such as
linen or cotton, explains Maria José Ferreira, director of the new materials unit at CTCP [12].

2. CASE STUDY:PORTUGUESE FOOTWEAR BRANDS SEARCHING FOR SUSTAINABILITY

The environment and sustainability are global concerns, brands are looking for strategies to solve problems
with design as a great collaborator.The Portuguese footwear cluster has as action plans to search for better
productivity, improved quality, innovation, and sustainability.In order to demonstrate these principles, it is
presented at table 1 some cases of Portuguese footwear brands with success and in the sense of
understanding the sustainable strategies adopted in the sector.

Table 1: Sustainable strategies adopted by Portuguese footwear brands

Brands Sustainable Strategies

Nae Vegan Footwear with animal-friendly and vegan philosophy since 2008. Use of natural and
Shoes ecological materials certified by OEKO-TEX. Concerns with design, style, and quality.
www.nae- All the manufacturing in Portugal in places certified in environmental and social
vegan.com standings. A line of products made exclusively from recycled plastic bottles and tires,

another line of products made with pineapple fiberfibers (Pifiatex1). It is also the first
world brand to develop footwear through the recycling of airbags.

MDMA Shoes With the motto: "minimize damage MAXIMIZE ART", develops limited edition
www.mdmashoes.c | footwear lines, from discarded domestic garments and industrial waste.It works in

om partnership with the management of domestic and industrial waste companies. Uses
rubber waste to the sole.

Balluta Shoes It uses traditional techniques and ecological materials (cork, textiles produced with

https://balluta- European certification), and quality philosophy (recycled polyamide and non-solvent)

shoes.com in order to guarantee the quality of the product and reflect the brand's commitment to

sustainability. The production is handmade in family factories with the tradition that
respect the rights and decent working conditions of its employees.
Softwaves Green | Introduced in 2014 as a line of ecological footwear from the Comforsyst Portuguese

Edition company, whose main points is the comfort and the sustainability using only
(from Comforsyst | materials of natural origin such as natural fibers, cork, wood and "Leather BioNature".
Company) The "BioNature Leather" was developed for this shoe line in a project in partnership

with the Portuguese tannery company ANC (Antonio Nunes Carvalho) and the
Faculty of Sciences of the New University of Lisbon (FCT-UNL), the CTCP and the

"Pifatex: fiber produced from pineapple leaves, food waste, produced in the Philippines by an English company working
with local pineapple communities, with the aim of helping communities through decent jobs, fair pay and local economy
increasing.
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CTIC. The objective was to develop "biodegradable leathers" with the least possible
impact on the environment [13,14].

AsPortuguesas It develops sandals (flip-flops) in 100% natural material with low ecological impact
www.asportuguesas | (like the cork that is extracted without the need of cutting the tree). Its design is
.shoes.com intended for surfers.Having social concerns the brand also has a project that involves

supporting a social cause for each pair sold €1 reverts to Surf School created by
Hawaiian surfer Garrett McManara in Nazareth and for helping orphaned children
with this sport. The professional surfer is also the brand's new ambassador and will
sign two collections a year titled "Everything is possible”.

Zouri It arises from a dream of two friends to collaborate with the cleaning of the Atlantic
www.zourishoes.co | Ocean. They decided to transform the bottles and rubbles of fishing nets left on the
m beaches and the result was the creation of the brand that each pair of slippers or

sandals, incorporates between 80 to 100 grams of plastic which means about 6
plastic bottles.The brand does not use any animal product, it is a vegan company
and seeks to develop organic products, ecological and with a fair trade policy. It also
uses raw materials such as cork, recycled rubber,as Pifiatex’. The development of
the soles that incorporate the plastic of the bottles was carried out in partnership with
the University of Minho in Portugal and has already achieved the prize for Best
Product Idea with Reutilization of Plastic Waste 2017. The company that owns the
brand has a partnership with the City Council of Esposende in Portugal that
organizes the action of cleaning the beach, in that action, it was collected in the last
year about 1500 kilos of plastic that were milled and transformed into raw material for
the manufacture of Zouri products. The collection of plastic has been made on the
beaches of northern Portugal, but the brand is already working in partnerships with
other local entities and to promote voluntary cleaning actions on several others
beaches,as well as a partnership with the NGO Sciaena, which will collect plastic in
areas of depth ocean. After collecting the plastic, it is transported and processed by
Ecoibérica (a company specializing in the recycling of plastic waste) [15].

Subsequent the demonstrative presentation of some brands that are already committed to developing the
products within a sustainable concept, it is presented the two case studies of Portuguese brands that were
born as part of a sustainable philosophy, either from the environmental point of view, or socio-cultural, they
are: the shoe and accessories company Marita Morena and the fashion accessory company Ideal & Co.

2.1 Case Study 1: "Marita Moreno"

Created in 2008 by Designer Marita Setas, the main objective is to contribute to innovation in the creation
and production of sustainable fashion objects, with the main focus being the valorization of Portuguese
products and materials. It seeks the application of new technologies without leaving aside the values of
crafts, culture and traditional methods of production.

The products are created and produced in Portugal and commercialized abroad, contributing to the
dissemination of quality products made in Portugal: "Made in Portugal" to the world.

The products are developed from the north of Portugal but worked with artisans from all over the country.
The CIO and designer of the brand like to work on themes of Portuguese culture as the Azulejos
(Portuguese ceramic tiles) and whenever possible with traditional crafts making, she is keen on knowing all
the artisans with whom she works [16]. One of the most recent collections is called Azores (fig.1), it is
produced in the Azores and uses sustainable and different materials such as cork and the traditional
weaving of Azorean quilts.The brand also uses wood and cork on the platforms, leather with sustainable
production (tanned without using chromium) and “bio-leather”.

The brand works with 3 lines, the line of leathers (ecological tannage), the vegan line that uses materials
such as polyurethane microfiber, cork, and textiles, and also the line upcycling (with materials leftovers from
other collections). Except for microfiber, all materials used are of Portuguese origin. The Dali collection
presents a series of products with asymmetrical lines inspired by Salvador Dali paintings, is part of the
upcycling line, all made with reuse of materials leftovers from previous collections [17].

The creations presented by the brand have products with a contemporary design that value the quality of raw
materials, the manufacturing and also the cultural and historical value that count and transport to the world,
thus becoming a differentiated product capable of showing cultural and heritage values of Portuguese.The
brand has created a line in which the products are made of fabric with leather details made with handcrafted
white linen, and in contrast with vibrant and intense colors, referring to the typical of Portuguese ceramics
tiles Azulejos (figure.1).
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Ceramic Tiles) Font: (Marita Moreno, 2018)

The brand Marita Moreno was born as a brand of design and apparel, with the objective of developing
unique pieces through Portuguese weaving and embroidery, in a socio-cultural sustainability approach,
however, it begins to develop design pieces and accessories with the production of bags and shoes. What
never changed was the brand's constant search for developing products using elements of Portuguese
heritage and culture as inspiration in order to spread Portuguese culture in the national and international
markets. The brand believes that 3 factors are fundamental, ethics, transparency and social sustainability
[17].

According to its CIO, "the concern with ethical and sustainability values has a social responsibility as the
main factor, through work with great technical knowledge, allowing the improvement of local processes and
knowledge, contributing to the valorization and to increase the quality of life of the involved people”. Marita
adds that the company also creates training and professional opportunities for underprivileged communities
to ensure good working conditions, and "only works with the (her) brand, companies that do not exploit child
labor and pay fair salaries with good working conditions"[16].

The production of the brand is made with certified and accredited craftsmen and produces about 100 pieces
per model (all pieces are numbered) in order to have the minimum environmental impact avoiding excess
production and waste of materials.The production uses natural materials such as wool, flax, cotton, cork, and
some other natural fibers and also makes use of recycling of its materials taking advantage of every piece of
material even the smallest [17].

2.2 Case Study 2:IDEAL & CO

The company created in 2012 by designers Rute Vieira and José Lima was presented from the beginning by
the slogan "Living Heritage". It was a way of honoring and prolonging the existence of a family heritage in
which the leather tanning business was from the grandfather of Rute and served as inspiration for the
creation of the brand [18].As a result of this partnership linked to tradition and history comes the brand that
develops bags, backpacks, covers for tablets and mobile phones, bicycle accessories, stationary for office
among other handmade articles and signed by the craftsman who manufactures them (fig 2).The pieces are
created in co-design by both designers and result in pieces with a unique and timeless design in a minimalist
style and that seeks to preserve the knowledge of the artisans of the Serra d'Aire and Candeeiros Natural
Park.The brand's mission is to create unique, quality models, respecting and preserving nature and past
work from generation to generation of artisans [18].

Another characteristic of the brand is that most articles are intended for those who use bicycles as a means
of transportation (Fig. 2). The relationship with the bicycle comes from the history of the brand, in which the
grandfather of the designer of the brand (Rute), used this transportation to trade his leather business in
1935, and also due to the passion for bicycles shared by the designer of the brand José Lima.

Sl

cyéle Frame | “Candeeiros” Backpacks | “Air Messenger” Bag. Source: (Ideal & Co, 2018)

NG & 4B
Figure 2; “Mira” Bi

Ideal & Co aims to be a reflection of the Portuguese cultural heritage and the capital of Portuguese natural
and human resources, using noble raw materials, transformed in an ecological and sustainable way, valuing
the work of experienced craftsmen [19].The brand based on sustainable concepts seeks for the product of
quality and each stage is thought, from the origin of the raw material, the form of tanning, labor skills, the
manual development of each piece, each stage of the process is thought searching for quality products and
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that represent something else for the customer and not just a simple accessory.The brand's pieces have
history and the brand wants them to carry its history and its values and that they make their ones history
being passed down through generations.One of its most emblematic pieces is the Candeeiros backpack (Fig.
2) highlighted by the English magazine Monocle, as it has already conquered markets such as Singapore,
Hong Kong, the United Kingdom, Germany and Denmark[19].

The pieces are produced individually by the hands of experienced craftsmen and made using the best
Portuguese leather, the leather is tanned with vegetable tannins from trees and dyed with natural dyes.As a
result of this process, the vegetable tanning leather develops a patine that gives the piece its special
appearance and beauty, and the more the piece is used and exposed to natural elements, such as the sun,
the more beautiful it becomes.This type of traditional tanning work is done by a few factories in Portugal, it is
a very old technique, but the brand has opted for the vegetal way of tanning the leather because it is the
most ecological form and also because this type of tanning transmits to the products a unique character, the
pieces come to life and the use of the pieces will personalize them.In each article manually created by the
artisans, the phrase "somethings stay with you forever" is engraved just to say that they are timeless pieces
that can be passed down from one generation to the next [18].

The company Ideal & Co, at the same time as it intends to revive the traditional and non-polluting industry,
also aims to stimulate the work of small workspaces and artisans who maintain the work in a traditional
way.The brand search for to revitalize the artisans and workspaces in the Natural Park of Serra d'Aire and
Candeeiros through the reintegration of different groups of artisans who worked alone or in small workshops
(ateliers) and as a result of this integration an improvement in traditional production techniques[18].

CONCLUSIONS

The Industry, in general, is experiencing a need to create more environmentally friendly and sustainable
solutions and products, but we must also reverse the scale of damage to the planet. The chemicals used to
date that cause damage to the environment, excessive use of water in production, undue disposal of raw
materials are some of the most important points in this new phase of production.

While these environmental issues are on the rise and are a worldwide concern we have the economic need
to increase production, and this article refers in particular to the cluster of Portuguese footwear that is in full
development. APICCAPS (Portuguese Association of Footwear, Components and Leather Products
Manufacturers) has created the strategic plan for the Portuguese footwear cluster, Footure 2020, which
together with CTCP (Centro Tecnoldgico de Footwear de Portugal) promotes actions for the development of
the sector of the Portuguese footwear industry, also involving sustainability.

One of the actions is the campaign to promote the image of Portuguese footwear Portuguese Shoes:
Designed by the Future, which has helped companies to disseminate their image and increase the number of
exports with quality and preferably committed to sustainability.Portuguese footwear is already seen as a
high-quality product and is increasingly investing in technology and image. Among the actions is the
development of technological solutions that allow the developed product to have economic efficiency and at
the same time the nobility of artisanal production.

The environmental issue is also very present, the entire production chain of footwear has focused on high
standards of sustainability and social responsibility, contributing to the development goals of Portuguese
society.In this way, the shoe cluster shares these objectives, promoting image, tradition, innovation, product
quality, sustainability, and social responsibility. Among the fundamental values of the strategic plan of the
shoe cluster is also the design as a differentiating factor in the sector.

Through the present study,it can be seen that there is an increasing number of new footwear brands created
by young entrepreneurs with great concern for environmental issues.New brands with the intention of not
only creating products but mainly making a difference, create products that do not exhaust natural resources
and that help in the solution of the damages caused by the years of accelerated production without
questioning raw materials and production methods.A generation of companies focused on the future, a great
desire for internationalization, but without going over social and environmental values.There is a concern to
follow the tradition of Portuguese footwear with the use of new materials, new components and new
technologies for sustainable and responsible development, and often being able to reduce production
costs.An appreciation of handmade products and respect for craftsmen through decent working conditions.
Among all the companies, it is verified that the principle of sustainability most commonly adopted was the
recycling of both internal and external materials, recycling discarded material to create a new product with
concern in design, comfort, social issues, and also in the use of raw materials, natural raw
materials.Trademarks with a vegan philosophy, that is, they do not use any material of animal origin and no
production process involving animal exploitation. These companies/brands adopted this philosophy in their
products for personal, environmental and perceived a gap regarding the offer of this type of product in the
sector
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Within the studied companies in this casesstudies, the brands Marita Moreno and Ideal & Co, concerns
follow the same line of thought. They look for more ethics productions, transparency, and sustainability.
There is also the focus on social issues, concern not only with the environment, origin of raw materials,
production methods, but also with the quality of life of the workers involved.Together with these factors, they
search to present to the world what Portugal does better, exporting together with its design products of
quality, the culture, and history of the country.

The concern with the production of a sustainable product besides collaborating with the preservation of the
environment still presents another great advantage that is the added value to the product.By being part of
this ecological and social causes, brands end up having more credibility and consequently having more
visibility and gaining new markets.What we conclude for future productions is that products that use
biodegradableraw materials, sustainability-focused and have social causes involved will have a likely
competitive advantage in the marketplace, and all Portuguese companies should be aware of this fact.
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