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ABSTRACT

This report examines business models in the Leather Industry while putting an in-depth focus
on the integrated, raw to finished leather, business model. To correctly frame the industry
there’s an industry overview that explains the common misconceptions made by the consumer.
Major interviews were conducted with industry experts as to gain insights to evaluate the
business model strategic advantages as well as vulnerabilities and discuss them according to a
logic proposed by the Business Model Canvas. At last, there are recommendations on how to
improve leather quality in slaughterhouses and how to change the consumer mind and introduce

them to the truth: Leather is a Recycled and Sustainable product.
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1. Introduction

1.1 Motivation and Relevance

This thesis was motivated by a shared personal and professional connection to the leather
industry. While one of the writer’s leather backgrounds goes back to his grandfather that
owned a leather factory in the same village as where the 2" writer was born and currently
works. Even though that the former does not currently intends in pursuing a career in this
industry the latter is currently working in the industry and has everything set to pursue a long-
term career in the leather business. This coincidence has added a layer of local relevance and
historical continuity to our research.

Foregoing of personal ties for the rest of the report, the leather industry presents a valuable case
for academic review as it’s of complex and evolving nature. The leather industry, although
overlooked, is in its core a recycling industry, repurposing a byproduct of the meat sector
into a durable, high-value material. As sustainability awareness increases in all areas from
common consumers to policy dynamics, it is fundamental to understand how this industry
contributes to reducing waste and how it can contribute to a circular economy.

The aim of this report is to compare different business models in the spectrum of stages that
leather transformation occurs, from raw hides to finished leather ready to be applied in the
fashion industry among others, to identify approaches that enhance operational efficiency,
sustainability efforts and consumers idea about leather. This research is expected to contribute
to companies wanting to better understand their position in the market as well as to what they

could do to maximize their efforts across different areas.

1.2 Report Structure
Besides the personal and professional basis for this report, this report aims to create an
understanding of how business models have evolved and how they may vary across the

industry, as well as giving an industry overview to those who are not yet are familiarized with



the industry. An in-depth analysis of how the business model of integrated tanneries, tanneries
that convert raw hides into finished leather, is provided. Concluding, are presented some
recommendations to how tanneries might navigate quality and traceability demands as well as

consumer perception of the leather industry and derived products.

1.3 Methodology

This report aims to address two core research questions: how to improve leather quality at
its earliest stages, and how to reshape public perception of leather and its industry. To
explore these questions, a methodology was designed that combines a structured theoretical
framework with the collection and interpretation of qualitative and quantitative data.

The analytical foundation of this project is based on the Business Model Canvas developed by
Osterwalder and Pigneur (2010, 14-49), which allows for a comprehensive understanding of
how organizations create, deliver, and capture value. By applying this framework to the
integrated tannery model, covering operations from raw hides to finished leather, the analysis
can dissect each strategic dimension of the business model and assess its impact on operational
performance, value creation, and alignment with market demands.

Due to the limited availability of detailed documentation on the technical and strategic
configurations of business models within the leather sector, this research also incorporates
original data obtained from various industry professionals. These insights were gathered
through interviews with managers, technicians, and commercial specialists from Europe, South
Asia, and South America, all of whom operate in several parts of the leather value chain. Their
perspectives proved essential in understanding the practical challenges associated with
sourcing, production, sustainability requirements, and traceability standards. A full list of the
interviews conducted can be found in Table 3.

In parallel, quantitative data regarding market structure, customer segmentation, and industry

trends were integrated to contextualize the analysis and support broader generalizations. The



combination of a well-established theoretical lens and first-hand industry insights ensures that
the response to the research questions is both analytically rigorous and grounded in real-world

dynamics.

6. Business Model of Tannery Operations: A Canvas-Based Analysis

In this section, it is analysed the business models of integrated tanneries using the Business
Model Canvas (BMC) framework developed by Osterwalder and Pigneur (2010). The BMC
provides a structured way to understand how these companies operate across key strategic
and operational areas.

While many approaches to business models exist, the BMC stands out due to its flexibility and
broad applicability across industries. According to Fielt (2014, 92), business models can be
understood as representations of an organization's value logic—the way it creates and captures
value. The BMC gives this concept a practical structure by addressing elements such as Key
Activities, Value Proposition, Customer Relationships, Key Resources, Cost Structure,
Customer Segments, Channels, Revenue Streams, Key Partnerships (Osterwalder and
Pigneur 2010, 44). These components provide a clear and visual way to dissect how a company
functions and where its strategic priorities lie.

In the sections that follow, each block of the Business Model Canvas will be applied to the
specific case of integrated tanneries. This analysis will allow us to better understand how value
is created, delivered, and captured in this industry, and identify potential areas for strategic

development or innovation.

6.1. Key Activities
At the core of the tannery business are the technical and operational processes required to
recycle waste of the meat industry into a new usable product, convert raw hides into usable

leather. The process begins with sourcing raw hides from slaughterhouses followed by



stabilizing the leather chemically with soaking, liming and tanning. After making the hides
stable, they can be called leather and are put through retanning processes that will define color,
softness and fullness. As a last process before they are ready to be used, they go through
finishing processes that adjust color, patterns, milling effect and touch (Leather Naturally n.d.).
As regulatory pressures increase key activities have expanded to fields such as wastewater
treatment (described in Annex A), solid waste disposal, (Buljan, Jakov. 2005) and compliance
with environmental standards such as REACH and LWG certification (Buljan, Jakov. 2005)
To adjust the industry to these new standards departments of Research and Development
(R&D) have taken a higher position as a strategic investment. To comply with requirements of
brands such as HM, only use chrome free leather, as well as having another set of points in
water consumption, (Interview of Mr. Pedro Marques, 2025) there’s a need to constantly
innovate and develop new and more sustainable products (Is It Leather? n.d.). In parallel,
digitalization is gaining ground, with ERP systems, traceability platforms, and automated
production controls streamlining tannery operations (Smit and Zoon n.d.).

Logistics and inventory take a high toll on tanneries as the reception and delivery process takes
around 21 days, however to source leather from the slaughterhouses or suppliers can take up to
more than 60 days due to the need of moving leather through maritime transports (Interviews
of Mr. Gerry Lievendag, Mr. Jimmy Frazdo and Mr. Luis Mota, 2025). Depending on how
customers are structured they can either place orders seasonally, twice a year, (Interview of Mr.

Nambi, 2025) or regularly to deliver under 2 months (Interview of Mr. Titus King, 2025).

6.2. Value Proposition

Tanneries deliver value on three main axes: material quality, technical performance, and
sustainability. Technical performance is defined by properties such as grain texture (Dressman
2023), softness, thickness, colorfastness, and water resistance, all of which are tailored to client

specifications (Marvin 2022). Customization creates a competitive advantage as it sets up high



levels of differentiation. Examples of this are embossed leather, extra thin or high thickness for
luxury footwear.

Sustainability has grown from a niche demand to a mainstream requirement. Traceable
sourcing, chrome-free processes, and water recycling initiatives are being widely adopted
(Interviews of Mr. Federico Biagioni, Mr. Bruno Parreira and Mr. Nuno Rebelo, 2025).
Certifications like the LWG Gold Rating or ISO 14001 serve as external signals of credibility
and environmental responsibility (Interviews of Mr. Titus King and Mr. Prabu, 2025).
Finally, in countries with a deep tradition of craftsmanship, such as Italy and Portugal, heritage
becomes an intangible asset. Emphasizing artisanal techniques and regional identity contributes

to branding and client loyalty.

6.3. Customer Relationships

As previously described, integrated tanneries base their business model on the treatment of
hides from their raw stage until they are fully tanned leather. These companies’ main type of
clients are businesses, across various sectors, that seek the finished product and can therefore
be characterized as operating within a Business-to-Business (B2B) framework (Interview of
Mr. Pedro Marques, 2025).

Customer relationships within this model vary substantially depending on the size, strategic
priorities, and procurement logic of each client. Integrated tanneries serve both large
multinational corporations and smaller, regionally focused brands. The nature of these
relationships ranges from long-term (Soohyo Kim and Choyeon Kim 2024), collaborative
partnerships to short-term, cost-driven engagements. Some clients, particularly those in
niche or premium segments, value continuity, product customization, and shared sustainability
goals, maintaining stable relationships with suppliers over time. These clients are frequently
involved in the development of specific finishes or technical adjustments and often prioritize

quality and brand alignment.



A significant portion of clients, especially large international manufacturers, operate under
price-sensitive procurement strategies, in which cost per square meter is the main driver.
These companies tend to place large-volume orders and demonstrate greater supplier
turnover, switching sources when more competitive pricing becomes available. Despite their
cost orientation, these clients often lead the transition toward chrome-free or chrome-zero
tanning methods, in response to corporate ESG policies and environmental branding
requirements (Interview of Mr. Ricardo Fojo, 2025). This creates pressure for suppliers to
reconcile cost efficiency with compliance to sustainability and traceability standards.

Clients in all segments generally require comprehensive documentation related to product
origin, environmental compliance (e.g., REACH, CITES), and material performance. Large
industrial buyers often demand real-time communication, digital access to certification, and
logistical tracking (Interview of Mr. Pedro Marques, 2025). These systems support
transparency and efficiency in order fulfilment. In certain markets, especially those that are
geographically distant, customer relationships are managed through intermediaries or local
agents. This model may reduce direct visibility and limit the ability of the tannery to control

communication and service quality.

6.4. Key Resources

Tanneries rely on several physical infrastructures such as tanning drums, drying tunnels,
finishing machines, chemical storage facilities, and wastewater treatment plants—each
requiring significant capital investment (Interview of Mr. Lucas Maciel, 2025).

Skilled labor is equally vital. Tanning is a complex craft that combines chemical precision
and artisanal expertise (Interview of Mr. Alfredo Crispim, 2025). Even though that are some
tanning schools around the world, in Turkey, India, Mexico, Spain (Leatech and ILT Chennai)

among others, these aren’t many and, in many cases, skills are passed down through



generations, particularly in regions with strong tanning traditions (International Leather Maker
n.d.).

Lastly, certifications, such as those for environmental compliance or ethical labor, have become
crucial for market access. These credentials help build trust with buyers and are increasingly

mandatory in global supply chains (Leather Naturally n.d).

6.5. Cost Structure

Before presenting the cost structure there’s a need to say that this point was developed with the
insight of Dr. Augusto Batista the CFO of Derma-Leather. Percentages are presented in terms
of the price passed to the customer, the sale price. Moreover, the cost structure presented refers
to companies that have its manufacturing units in Europe as for other parts of the world there
will be differences more notably in the energetic and waste management sectors.

The 1% point stated by Dr. Augusto Batista is that for a tannery to be financial beneficial is
that it must have a gross margin of around 30 to 35%. Only 7% to 8% will be converted
as profits.

Tannery operations have a capital-intensive and environmentally sensitive cost structure.
In terms of Cost of Goods Sold, tanneries biggest cost input is the raw materials which price
fluctuate with demand, origin and breed (Interview of Mr. Pedro Marques, 2025). Together
with chemicals, and water consumption, major in wet processing phases (UNIDO Leather Panel
n.d.) it makes about 40% to 50%o of the final price.

Labor Costs are quite significant and by industry metrics shared by Dr. Augusto Batista, must
account for a maximium between 15% and 20%.

Energy costs have been rising in the last few years as a direct result of the world conjecture,
in particular the pandemic and the Russia and Ukraine war. Counterbalancing these facts the
use of solar panels and other renewable energy sources such as boilers based on biomass,

pellets, have helped get energy costs under control and under or in-between the threshold of
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10 to 15%. Nevertheless, these renewable energy sources are medium to long term investments.
At Derma-Leather several investments were made such as a boiler that operate on biomass and
solar panels that account to 0,97 Mega Watts per hour (Interview of Mr. Pedro Marques, 2025).
As a term of comparison, a Tesla Model 3 uses around 0,0147 Mega Watts per 100 kilometers,
km, (Electra 2025). With one hour of energy, it would be possible to drive up to a little under
6600 km. That’s the same distance as going from Nova SBE up until New Delhi, India or Lagos,
Nigeria. The investments were said to represent massive capital investments, with figures
around 278600€ for the boiler and 488000€ for the solar panels.

Administrative costs should not exceed 5%. These include depreciation of equipment,
insurance, R&D investment, and marketing. For vertically integrated tanneries that operate
downstream brands or product lines, further costs include packaging, e-commerce logistics, and
customer service (IBISWorld n.d.).

Environmental compliance introduces additional costs. These include effluent treatment,
emissions monitoring, and obtaining third-party certifications. While costly, such measures are
necessary to avoid legal penalties and to retain clients committed to sustainability
(WorstPolluted.org n.d.; Is It Leather? n.d.). Still on the point of legal penalties these are
classified on 3 major points: light, severe and very severe. In Portugal they can be classifies at
a national level or at a local level. At the local level the penalties can go from 1500 to 22000€
for light penalties, for the second type it goes from 4500 to 44000€ and for the very severe it
goes from 13500 to 44890€, (Aquanena 2023). However, while conducting interviews these
penalties were presented as being a value of mere exposition by Agquanena, the local company
that takes care of the wastewater at Alcanena. More severe than these penalties and what
normally follows them is the penalties according to National Law. If there are found any
contaminants above the limit the penalty is calculated by multiplying the average consumption

of water in the last 12 months by 4 (Diario da Republica 2000).
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In Figure 2 it is demonstrated a possible distribution of costs as well as including a gross margin

to make the business prosperous for a European tannery.

6.6. Customer Segments

The main customer segment of the leather industry is the footwear industry, which
represents 37.8% of total sales in the European Union (COTANCE n.d; Euroleather n.d). Inthis
industry, customers are differentiated by their production volume, ranging from large-scale
manufacturers to smaller artisanal brands (Interview of Mr. Ricardo Fojo, 2025), with both
types of customers having very high requirements in terms of technical specifications and
product quality (Interview of Mr. Pedro Moleiro, 2025). The second largest leather purchasing
sector is the leather goods and fashion sectors, which accounts for 22.3% of the market
(COTANCE n.d; Euroleather n.d). This includes the production of bags, belts and wallets,
typically focused on high-end finishes, which results in smaller production batches (Interview
of Mr. Titus King, 2025).

Two other sectors with similar market shares are the automotive and aviation industry with
13.4% and the upholstered furniture industry with 13.3% (COTANCE n.d; Euroleather n.d).
The first is characterized by strict requirements in terms of durability and safety, while the
second is defined by elevated standards related to resistance, product longevity, color
uniformity, and tactile properties. Both sectors impose rigorous safety specifications,
particularly concerning flame resistance, as the leather used must meet non-flammability
standards (Interview of Mr. Lucas Maciel, 2025).

Finally, the garment industry accounts for 11.4% of the EU's leather production and the
remaining 1.8% of the market goes to other sectors such as sporting goods, bookbinding, and
niche technical applications (COTANCE n.d; Euroleather n.d). These proportions are
summarized visually (Figure 3), which highlights the dominant role of footwear and the

relevance of high-end fashion segments in driving demand for leather.
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Although these figures describe the EU leather industry, they reflect general demand dynamics
that also apply to integrated tanneries. In Portugal, companies like Derma-Leather stand out for
having 95% of their production serving the footwear industry and 5% the leather goods industry
(Interview of Mr. Ricardo Fojo 2025). In contrast, Couro Azul currently dedicates its production
to the automotive and aviation industries (Jornal de Negocios 2018).

The leather industry serves a broad spectrum of customer profiles, ranging in quality
requirements from standard to high-end segments. 25% of these customers are in the high-
end segment and 34% are in the medium to high segment (Euroleather n.d).

In this context, it is particularly relevant to highlight the sustained growth of the luxury
leather goods sector. Global revenue from this segment is projected to increase from
approximately $56 billion in 2019 to over $90 billion by 2029 (Statista 2024), reflecting its

growing importance as a strategic target for premium tanneries (Figure 4).

6.7. Channels

Integrated tanneries use a combination of direct and indirect channels to reach their customers
across various markets. One of the most common methods of direct channels is sales through
account managers (Interview of Mr. Pedro Marques, 2025) who are responsible for
coordinating negotiations and aligning technical specifications with the customers specified in
the previous section.
A highly relevant sales method in this industry is the presence at international fairs and
exhibitions, such as Lineapelle in Italy or APLF in Hong Kong (Interview of Mr. Prabu, 2025).
These events are key platforms for demonstrating new processes, showcasing products and their
prices, and connecting professionals in this sector (Vouzas 2024).

In geographically distant markets, such as Asia or South America, leather companies often
work with distributors and agents who act as intermediaries between customers and tanneries

(Interview of Mr Titus King, 2025). These partners are responsible for the CRM (Customer
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Relationship Management), verifying logistical processes, customer service, and compliance
with regulatory procedures. Currently, the leather industry is undergoing a digital
transformation, with increasing integration of commercial functions with ERP (Enterprise
Resource Planning) systems, which allow the connection of production data, stock levels, and
prices. With these tools, representatives and customers can access all necessary documentation,
including invoices, packing lists, labels, and, where applicable, certificates of origin or CITES

certification (Magazine Leather 2022).

6.8. Revenue Streams

This type of tanneries, as analysed, has its main source of revenue in the sale of finished leather,
typically priced per square foot and classified by quality, type of tanning, tanning process
and finish specifications. (Interview of Mr. Pedro Marques, 2025; Interview of Mr. Augusto
Batista, 2025). As described previously, the sale of the finished product is done in bulk supply
agreements for several downstream industries.

One of the most important factors, influencing revenue, is the type of tanning method used
when producing finished leather. As stated, before these methods are divided into chrome
tanning (producing wet-blue), vegetable tanning and wet-white tanning (Leather Naturally
2023, 29) and the most relevant is Chrome Tanning, accounting for 90% of all leather
treatments (Onyuka 2023, 5). Regarding demand, there is an increasing shift towards chrome-
free products, such as wet-white or vegetable tanning, in response to environmental and
regulatory pressures. When analysing its sustainability, wet-white has lowest environmental
results than vegetable tanning (Bacardit and Font, 2020). In terms of profitability, chrome
tanning is the one that presents the best results, since the cost of acquiring chemicals is
the lowest (Interview of Mr. Pedro Marques, 2025).

Another source of income for tanneries are the by-products generated from the treatment

of hides. These includes leather scraps, trimmings and collagen-rich waste, which are then sold

14



to various industries (Interview of Mr Carlos Magno, 2025). For example, the food industry
uses them for gelatine production, the cosmetics sector for products such as derma filler and
skin substitutes, the pharmaceutical industry for the creation of capsules for tablets, and the
agricultural sector to produce fertilizer (Yorgancioglu, Basaran and Sancakli 2020, 12-15).
In terms of geographic perspective, revenue sources for integrated tanneries are significantly
diversified. Approximately 56% of revenue comes from within the EU-28, highlighting the
strength of intra-European trade in the leather sector. An additional 30% derives from non-EU
countries, while 9% originates from China (including Hong Kong), and 5% from the United
States (Euroleather n.d.; Figure 5).

Within the EU market, which represents the majority of the industry's income, demand is
heavily concentrated in countries with strong fashion and consumer goods sectors. France
and Germany were the largest importers of leather goods in 2017, with values of €4.38 billion
and €4.17 billion respectively. They were followed by Italy (€3.23 billion) and the United
Kingdom (€3.19 billion), underscoring the importance of these economies as final destinations
for leather-based products (APICCAPS 2019; Figure 6). These figures support the industry’s
strategic orientation toward high-value European markets, particularly for companies operating

in the premium or sustainable segment.

6.9. Key Partnerships

For raw to finished tanneries, key partnerships are essential to supporting continuous
operations, technological development, and regulatory compliance. One of the most critical
areas of interdependence involves the supply of raw hides, which are typically obtained
from slaughterhouses and specialized intermediaries. The sourcing strategy is influenced by
the composition of hides used: 80% of EU leather production is based on bovine hides, followed

by 19% from sheep and goat, and 1% from exotic leathers (Leather Uk, n.d; Figure 7). In
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companies such as Derma-leather, they only produce leather from bovine hides (Interview of
Mr. Pedro Marques, 2025).

Chemical suppliers represent another core group of partners. These suppliers provide
tanning agents, dyes, fatliquors, and finishing compounds, all of which must comply with
REACH regulations and sustainability frameworks. Collaboration with chemical partners
also supports innovation in chrome-free processes, bio-based alternatives, and wastewater
treatment technologies (Interview of Mr. Celestino Malheiro, 2025).

Tanneries also maintain long-term relationships with machinery and equipment suppliers.
These partners enable process improvements, automation, and the implementation of energy-
or water-saving technologies. In many cases, the relationship includes technical support,
training, and equipment customization.

Collaboration with certification and compliance organizations is a standard component of
operations. The Leather Working Group (LWG) provides environmental performance
assessments, and many clients require certified tanneries to meet procurement criteria. SATRA,
a UK-based research and testing center, supplies quality testing, performance verification, and
auditing services, especially for leather intended for footwear and automotive use (Interview of
Mr. Pedro Moleiro, 2025).

In addition, academic and research partnerships contribute to product innovation, development
of alternative tanning methods, and waste reduction strategies. Given that over 40% of revenue
is generated outside the EU, partnerships with international logistics providers, distributors, and
certification bodies are also central to market access and operational alignment in global export

markets such as China and the United States (Euroleather n.d).
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7. Strengths and Vulnerabilities of the Integrated Business Model in the
Leather Industry

This section explores the internal strengths that contribute to the competitiveness of
integrated tanneries, including control over quality, production efficiency, and the ability to
respond flexibly to client specifications. At the same time, structural weaknesses are assessed
that may hinder resilience, such as exposure to raw material price volatility, capital intensity,
regulatory compliance burdens, and dependence on downstream industries.

Using a business model perspective, the integrated tanneries’ ways of generating and capturing
value, manage customer relationships, and adapt to growing demand for sustainability and
traceability are analyzed. Highlighting strengths and vulnerabilities, aims to provide a critical

assessment of the strategic positioning of integrated tanneries in a changing global landscape.

7.1. Strengths

One of the most compelling advantages of an integrated tannery model is full value chain
control. As the model allows for sourcing raw hides at the slaughterhouse to managing
finishing operations, tanneries can ensure higher consistency and traceability throughout the
product lifecycle (Interview of Pedro Marques, 2025). Such level of control is essential to meet
the rising requests and standards for sustainability demands, such as those issued by the
Leather Working Group (LWG) or I1SO 14001 for environmental management. These
certifications are no longer optional or recommended but mandatory to work for most brands.,
making them a mandatory condition to work.

Another key strength lies in the margins and operational efficiency that vertical integration
enables (Interview of Dr. Augusto Batista, 2025). Without reliance on external suppliers for
intermediate stages, integrated tanneries reduce transaction costs and lead times. Furthermore,
aligning in-house R&D with product design requirements facilitates faster cycles of

innovation.
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Customer relationships also benefit from integration. Close collaboration with fashion
houses, sometimes involving co-development of products, transforms the tannery from a mere
supplier into a strategic partner.

Integrated models also allow for brand differentiation. Whether by producing distinctive
leather finishings or by offering customization options as for thickness and colorfastness, firms
can build a proprietary edge in the marketplace. Integrated firms often have the flexibility to
promote the narrative of tradition, sustainability, and innovation in a way that outsourced or
fragmented operations cannot match.

Finally, environmental compliance and risk management benefit from integration. By
internalizing wastewater treatment and solid waste disposal, integrated tanneries mitigate the
risk of dependency on third-party vendors, which may fail to meet legal or ethical standards.
One of the core advantages of the integrated model lies in the customer segments it enables.
By serving a diversified client base, including footwear, fashion accessories, automotive, and
interior design, integrated tanneries gain a buffer against sector-specific downturns. Stability in
one segment often helps offset declines in another. This diversity also enhances operational
adaptability, as each industry imposes different technical standards and regulatory demands.
Moreover, collaboration with premium market segments opens opportunities for high-margin
sales and reinforces the importance of customization and quality differentiation. The business-
to-business (B2B) nature of these relationships supports predictable order flows, long-term
contracts, and a structured exchange of technical data.

From the perspective of channels, integrated tanneries benefit from a hybrid system that
combines direct commercial relationships with digitalized operational tools. Account managers
foster strong technical alignment and regular dialogue with clients, particularly those requiring
strict compliance and performance guarantees. Participation in international trade fairs such as

Lineapelle or APLF contributes to visibility and access to new markets. The integration of ERP
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systems further supports efficiency by linking logistics, production, and sales, thereby
improving responsiveness and documentation.

In terms of revenue streams, the model allows for diversification across both industries and
geographies. Price structures vary depending on the complexity of finishing, tanning method,
and quality requirements, making it possible to tailor offers to different markets. Moreover, the
monetization of by-products through sales of fleshings, trimmings, or recovered chemicals not
only improves margins but aligns with circular economy principles.

Finally, the key partnerships sustained by integrated tanneries are critical to maintaining
consistency and adaptability. Collaborations with chemical suppliers and machinery
manufacturers provide ongoing technical support and process innovation. Certifications issued
by bodies such as the Leather Working Group or SATRA strengthen credibility with clients and
regulators. Relationships with academic institutions additionally support long-term R&D and

training capacity.

7.2. Vulnerabilities

Despite these advantages, the integrated model also exposes tanneries to several vulnerabilities.
First and foremost is the capital intensity. The infrastructure required for tanning drums,
drying tunnels, finishing machines, chemical storage, and wastewater treatment demands
substantial upfront investment. These fixed costs make the business model less flexible and
increase break-even thresholds.

A related issue is operational complexity. Managing chemical processes, sustainability audits,
skilled labor, and logistics across multiple steps of production creates a demanding management
environment. Any inefficiency or delay in one segment, e.g., if retanning is held up, can cascade
through the entire chain (Interview of Mr. Titus King, 2025).

Another vulnerability arises from raw material volatility. Prices for hides and essential

chemicals are subject to global market dynamics and can fluctuate widely, affecting margins.
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Integrated tanneries often commit to long-term sourcing contracts or infrastructure investments
that limit their flexibility in response to these changes (Interview of Dr. Augusto Batista, 2025).
Supply chain bottlenecks also emerge from the model. While integration allows for tighter
control, it also means firms must handle every step themselves. As noted by multiple industry
professionals, sourcing raw materials can take up to 90 days, depending on if it must be shipped
(Interviews of Mr. Jimmy Frazdo and Mr. Luis Mota, 2025), and production cycles typically
span three weeks. This affects lead times and responsiveness to fluctuating demand.
Furthermore, seasonality in customer orders, especially from fashion brands with biannual
schedules, can make capacity planning difficult (Interview of Mr. Nambi, 2025).

Another critical challenge is labour specialization. The tanning process demands artisanal
knowledge passed down over generations. As younger workers turn to other professions and
educational institutions in tanning remain few (e.g., Leatech, ILT Chennai), there is a growing
risk of skill gaps. In a highly integrated model, this human capital shortage can cause critical
disruptions.

Certification and regulatory compliance represent another area of strain. While necessary for
global competitiveness, maintaining multiple certifications, such as REACH, OEKO-TEX, and
LWG, imposes additional administrative and financial burdens. Failure to meet these standards,
even if only in a single segment, can undermine the credibility of the entire business.

One of the less obvious but equally important vulnerabilities lies in public perception and
consumer awareness. For informed B2B clients, certifications and traceability provide
reassurance. However, uninformed end consumers may conflate all leather production with
environmental degradation or animal cruelty. This creates brand vulnerability, particularly for
integrated tanneries with downstream products. Despite using by-products of the meat industry
and meeting rigorous environmental standards, these firms may still be targeted by negative

consumer sentiment based on outdated or inaccurate perceptions. A single controversy, whether
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over slaughterhouse sourcing, water usage, or emissions, can tarnish an otherwise compliant
brand.

Furthermore, integration amplifies reputational risk. If one part of the operation, such as
wastewater treatment or ethical labor compliance, fails, the damage affects the entire brand. In
contrast, more fragmented models may deflect responsibility onto third-party vendors,
insulating brand reputation to a degree.

Within customer segments, many of the industries that rely on leather inputs, fashion,
automotive, interiors, are sensitive to macroeconomic volatility, shifting consumer values, and
reputational challenges surrounding animal welfare and sustainability. Integrated tanneries
have little influence over such downstream developments. Rising demands for traceability and
ethical sourcing, particularly in export markets, further pressure companies to ensure upstream
transparency that may not be fully within their control.

In channel strategy, there are limitations tied to dependence on physical trade fairs and face-
to-face meetings. Shocks such as pandemics or geopolitical disruptions can inhibit travel or
change how business is conducted. Additionally, many tanneries exhibit low digital maturity.
Partial or outdated ERP systems hinder data capture and client responsiveness. Where
distribution is managed by intermediaries, especially in remote markets, tanneries risk losing
control over brand positioning and customer feedback.

From a revenue stream standpoint, vulnerabilities arise from the industry's continued reliance
on chrome tanning. While efficient and cost-effective, this method faces growing regulatory
and consumer opposition. Alternatives like vegetable tanning or wet-white methods are costlier
and may offer lower yields, impacting margins. Concentration risks are also high in sectors like
automotive, where a few large contracts dominate income. In such cases, even minor

disruptions can have major financial consequences. External factors such as energy price
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volatility, environmental compliance costs, and raw material fluctuations also limit pricing
flexibility.

Regarding key partnerships, raw material procurement remains a challenge. Most tanneries
source hides via non-integrated channels like slaughterhouses or traders, reducing their control
over hide quality, traceability, and animal welfare assurances. Seasonal supply variation and
regional shortages exacerbate these constraints. Dependence on a narrow range of chemical or
equipment suppliers can create supply bottlenecks and limit negotiation leverage. Similarly,
reliance on third-party distributors may weaken branding efforts and complicate response to
end-user expectations.

Finally, reputational vulnerability presents a significant challenge. Even when integrated
tanneries comply with stringent sustainability and ethical sourcing requirements, they remain
susceptible to negative public perception. Uninformed consumers may equate all leather
production with environmental harm or animal cruelty, overlooking the use of by-products from
the meat industry and circular practices. A single failure, such as wastewater mismanagement
or a poor audit result, can damage brand reputation across the integrated value chain. Unlike
fragmented models, which may deflect responsibility to suppliers, integration centralizes both
performance and blame.

In sum, the integrated business model offers compelling strengths in control, customization,
sustainability, and customer alignment. It positions leather producers to compete globally while
meeting escalating regulatory and client demands. However, it is also a model that demands
robust infrastructure, skilled labor, and stringent compliance protocols. It leaves firms exposed
to reputational risks, raw material volatility, and capital intensity challenges. For companies
that can master these complexities, integration offers a path to resilience and competitive edge.
For others, it may pose as many risks as it does rewards. As consumer expectations evolve and

sustainability moves to the forefront, how tanneries manage both perception and performance
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will define their future in the global leather industry. Success will depend not only on
operational excellence but also on proactive communication, strategic partnerships, and the

ability to align with evolving societal expectations around sustainability and ethics.

8. Recommendations

8.1. Vertical Integration through Strategic Partnerships with Slaughterhouses for Better
Handling of Hides and Traceability

One of the core vulnerabilities identified in the business model of integrated tanneries that
operate under a "raw to finish™ approach is their lack of control over the initial stage of the
value chain: the acquisition of hides. While these tanneries oversee the tanning and finishing
processes internally, they remain dependent on external slaughterhouses for raw material
supply. This disconnect poses two significant risks: one concerning the quality of the hides
and another regarding the traceability of the leather. Both are increasingly critical dimensions
for competitiveness, compliance, and market access.

The quality of leather is intrinsically linked to the condition in which hides are removed
and preserved immediately after the slaughter of animals. When this step is executed
improperly, such as through careless flaying or contamination during handling and transport,
the resulting hide can suffer from cuts, bacterial degradation, or salt damage, all of which
diminish the value and utility of the raw material. Tanners often have no direct influence over
these practices, as slaughterhouses operate independently and typically prioritize meat
production, relegating hide preservation to a secondary concern. Leading meat companies such
as JBS are among the few players that also take part in the leather industry with either raw to
wet-blue or crust tanneries; however, hides represent only about 3% of their total business
(Interview of Mr. Lucas Maciel, 2025). As a result, even when such companies control the
tanning process, hides are not a strategic priority, and optimization of hide quality is often

neglected. For most other meat producers who do not operate their own tanneries, the incentive
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to properly care for hides is even lower. These firms rarely invest in training or best practices
for hide removal because economic return is minimal compared to their core meat
products.

This lack of alignment between upstream and downstream actors in the leather value chain
contributes to systemic quality inconsistency and limits the potential for high-end leather
production. Given that premium segments of the leather market, such as those supplying luxury
fashion or automotive interiors, demand flawless material, this lack of quality assurance at the
source represents a strategic vulnerability for tanneries aiming to serve discerning clients.

In parallel, the growing importance of supply chain transparency has brought traceability to
the forefront of regulatory and consumer expectations. The European Union’s Deforestation
Regulation (EUDR), effective from 2026 (European Commission n.d.), mandates full
traceability of leather products down to the farm level. Companies will be required to provide
geolocation data to verify that raw materials are not sourced from deforested land. Failure to
comply with these requirements will result in restricted market access to the EU, which remains
a significant export destination for leather goods.

Luxury brands are already preparing for this new reality. Premium fashion groups such as
Gucci, Louis Vuitton, Veja, and Inditex have started demanding full traceability of their leather
supply chains (Interview of Mr. Pedro Marques, 2025) to meet internal ESG commitments
and protect brand reputation. In a recent pilot project, the Mexican tannery PMP partnered
with Louis Vuitton to implement full traceability from slaughterhouse to finished product,
ensuring that the ecological footprint of the cattle (Interview of Mr. Carlos Magno, 2025),
including greenhouse gas emissions, was net zero at the point of slaughter. This case
demonstrates how traceability is evolving not only to include origin, but also the sustainability

profile of livestock.
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Given these quality and traceability challenges, we recommend that integrated tanneries
pursue vertical integration of slaughterhouses through strategic partnerships. Rather than
acquiring slaughterhouses outright, an option that entails high capital investment and
operational complexity, we propose a more flexible model based on long-term partnerships,
equity stakes, or joint ventures with selected slaughterhouses. The goal of this integration
would be to create aligned incentives, improve operational standards for hide handling,
and implement traceability systems that extend upstream to the slaughter stage. This
approach allows tanneries to extend their quality and traceability protocols to a critical stage in
the value chain without overburdening their core operations.

To operationalize this recommendation, we propose a five-step action plan that offers a
structured roadmap for vertical integration between tanneries and slaughterhouses.

Step 1 involves identifying and prioritizing key slaughterhouse partners based on factors such
as geographic proximity, processing volume, and ESG (Environmental, Social, and
Governance) risk profiles. Tanners should target suppliers with the potential for long-term
collaboration and high-quality hide output.

Step 2 consists of establishing formal partnerships through equity stakes, long-term contracts,
or joint ventures. These agreements must align incentives to encourage quality improvements
and traceability compliance, ensuring mutual benefit and commitment.

Step 3 is the education and sensitization of slaughterhouse operators. After formalizing the
partnerships, tanneries should implement training programs to promote best practices in hide
removal and preservation. This step is crucial to improving hide quality at the source and
ensuring alignment with ethical and environmental standards. Training should be reinforced
through structured audits, feedback mechanisms, and incentive systems tied to performance.
Step 4 focuses on the deployment of digital traceability tools. Tanneries should implement

technological systems, such as RFID solutions from Avery Dennison or blockchain platforms
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like TextileGenesis, at the point of slaughter to track each hide’s origin and journey through the
supply chain. Avery Dennison’s RFID technologies are already used by major global retailers
such as Walmart (Avery Denninson 2025), demonstrating their scalability and effectiveness in
complex supply chains. TextileGenesis, on the other hand, is a pioneering blockchain-based
traceability platform in the textile industry (TextileGenesis 2025), offering a proven model that
can be replicated in the leather sector to enhance transparency and credibility. These tools allow
for geolocation tagging, data encryption, and integration with global traceability frameworks.
Collaborating with certification bodies such as the LWG ensures alignment with best-in-class
traceability protocols (Leather Working Group n.d.) and ESG monitoring.

Step 5 is to market the change through a B2B communication strategy. By highlighting their
traceability capabilities, tanneries can strengthen contractual relationships, build trust with
existing clients, and access traceability-driven procurement opportunities, particularly in
regulated or premium markets where sustainability and compliance are core decision factors.
This recommendation represents a relatively low-cost but high-impact shift in the existing
business model of integrated tanneries. By extending quality control upstream and enabling full
traceability, tanneries position themselves as reliable partners for premium brands and as
compliant actors within tightening regulatory frameworks. In doing so, they transform a
current vulnerability into a source of competitive advantage, aligning their operations with
the future direction of the global leather industry. Importantly, for this transformation to scale
across the industry, it is essential that larger market players take the lead, as their influence sets
quality and compliance benchmarks that smaller suppliers are likely to follow to maintain
access to the same client base and distribution networks.

The relevance of this strategy may also vary depending on the regional context. For
example, Argentina and India, both among the top five beef-producing countries globally (FAO

and USDA 2025; Figure 8), offer a favourable environment to implement this type of upstream
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integration, given the scale of their meat industries and hide availability. In contrast, countries
like Portugal, which ranked among the top ten leather importers worldwide in 2016 (3.7% of
global imports) (JCR-VIS 2017; Figure 9), are more reliant on foreign raw materials, making
it more challenging to control upstream operations. In such cases, vertical integration may be
less feasible domestically, and emphasis should instead be placed on building traceable supply
partnerships with exporting countries.

8.2. Green Certification as a Method of Educating the Consumer and Promoting Leather
as a Sustainable Product

Considering leather is not correctly accessed as an environmentally friendly product it is
recommended to promote the truth: leather as a fully recyclable material. For this it is
proposed to create a certificate that signals leather as a recycled product. This certificate
would then have different tiers according to which conditions the leather was made. There
would be a base tier attributed to all products made from leather and then there would be tiers
according to how tanneries manage their wastes, how they treat or send them to suitable
companies that would treat them in a responsible way, and what type of energy the tanneries
use.

Certifications that promote sustainability and are available to consumers have already been
implemented in other industries such as the home furnishings and furniture retail industry.
In this industry the certification that currently ensures that forests are managed responsibly,
respecting environmental, social, and economic standards is the Forest Stewardship Council,
FSC. Companies such as IKEA and Home Depot have adopted FSC-certified wood as part of
their sustainability strategies. According to IKEA (2024), 97% of the wood used in their
products came from FSC certified reflecting their commitment to sustainability. Home Depot
has been a leader in this area since 1994 and has worked closely with suppliers to make certified

wood available across various options (The Home Depot 2024). Although direct sales data
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linked to FSC adoption are not publicly disclosed, IKEA and The Home Depot have reported
enhanced brand reputation and increased customer trust as a direct consequence of their
sustainability commitments. With such facts stated is more than assured than consumers
associate the FSC with ethical sourcing and sustainability. Consequently, it is believed that a
tailored certification system for the leather industry would provide added value to
CONSUMers.

As to differ from the current major certification in place for the industry, LWG, this
certification would not be dependent on local laws and so would be equally enforceable to all
companies around the world, even though that the proposed plan presented in the next
paragraphs focus on a 1% stage in Europe. For this new green certification to be applied
worldwide there are 2 points that are crucial. To understand the 1% point the Apple and EU take
on chargers is fundamental. As EU made mandatory for Apple to have the same chargers’
entrance as other phones made by their competitors, Apple chose to make all its phones for the
same charger dropping its long unique type of charger (Wired 2023; Tech Xplore 2023; BBC
News 2023). Such fact serves as the basis for application of this certificate worldwide. As this
certificate would be mandatory in shoe boxes and labels this would put the brands with the
same options of Apple, create a special product for EU or getting all their products with the
same boxes and labels building on their economies of scale to maximize profits. It is
expected that while posing with a similar problem to Apple brands would choose the same way
out. The 2" point relates to getting the positive effect worldwide and, as it will be stated in the
next paragraphs, this initiative can have strong effects on brand loyalty as presented on the
furniture industry. This would ensure that all companies play by the same set of rules, leveling
the field between companies located in countries with stronger legislation and ones in areas that
are not so heavily legislated. Besides this the proposed new certification system would strive

for educating consumers about the truth hidden behind the leather industry and how it is by
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itself a sustainable and recycling industry instead of staying a B2B tool. By providing a
certification that can be easily recalled by consumers there would be stronger motives to push
for progress, as well as keeping the standards high so that it wouldn’t lose consumers’ trust.
This certification would serve as an educational tool for consumers and as an official
endorsement of the sustainability efforts of tanneries and brands. For the implementation there
are several crucial factors:

1. Collaboration with Stakeholders: Engage with municipal and central government
authorities, as well as European Union officials, to create a certification program that identifies
leather as a natural, recyclable product. This would give credibility to the certification as well
as making it mandatory to distinguish leather from other products.

2. Certification Scope, Criteria and System: The certification should be comprised by a wide
range of sustainable practices in leather production. The use of green energy sources, the
responsible treatment of effluent water, either internally or in an external plant that serves a
cluster of tanneries, and the recycling of leather residues would all be key criteria. On the last
point there are several points associated: hair taken from the beamhouse for fertilizers, fleshing
and fatty tissues for collagen that can then be used in cosmetics or in the food industry, chrome
recovery from wet-blue waste to reuse, send chrome and finishing leather wastes to countries
where the soil allows chrome to be used in fertilizers (Interview of Mr. Jimmy Frazdo, 2025).
These aspects would reduce environmental impact while promoting a circular economy.

As to make this certification more accessible to every tannery and to reward efforts there
would be a tiered certification system alike LWG. This would allow for recognition to be
handed to tanneries that are not yet top performers regarding sustainability measures but that
are investing to meet such criteria, while giving those higher performers a distinction that would

incentivize them to keep improving.
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3. Long-Term Vision: Over time, the certification would adapt itself to new technology
advances so that innovation is fostered and rewarded. By keeping standards high, the industry
is assured to be kept aligned with global sustainability goals. Moreover, it will enhance
consumer trust in leather products, positioning the industry as a leader in responsible
production.

4. Communication to Consumers: This certification should be clearly displayed on product
packaging to ensure that the final consumer is informed about the sustainability of the
leather they are purchasing. To achieve such awareness there would be a need to include
brands in this plan. They should play an active role in communicating this certification to their
customers, either through digital channels, marketing campaigns, or through direct education
on product packaging. Brands would be compelled to take part in this as they would benefit in
getting customers to pay an existing premium price or even a larger one rewarding
sustainability efforts. The valuation of this effort differs from report to report per example
according to PWC consumer voice survey (PWC 2024) can go up to 9,7%, nevertheless
according to Bain & Company (2023) it can go up to 12%. Adding to this SWNS Media Group
studies show that 67% of Americans believe that sustainable products should be the standard
for any company (New York Post 2024). However, these studies may diverge there is no
denying that consumers want more sustainable offers in the market and that at least a part of
these are willing to pay an additional fee for products that meet their standards. This premium
must be distributed along the supply chain so that the tanneries are incentivized to keep their
sustainability efforts. However, if brands are to look at the examples of IKEA and The Home
Depot present before they can use this opportunity to increase customer loyalty and brand
reputation by adopting measures that ensure that their products are made of sustainable products

without increasing prices. This presents new opportunity to distinguish themselves from
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their competitors and become industry leaders by setting the tone of what makes a company
committed to the environment.

In summary, the certification of leather products as sustainable and recyclable offers significant
advantages for both brands and tanneries. Brands leverage the certification to justify premium
pricing, enhance brand loyalty, as well as tapping into the growing market of environmentally
conscious consumers. On the other hand, tanneries that adopt these sustainable practices can
charge brands more for their certified leather, enabling them to recover the costs of
implementing environmentally friendly measures. This mutually beneficial arrangement can
create a cycle of growth, where brands and tanneries both enjoy financial rewards while

contributing to the overall sustainability of the leather industry.

9. Conclusion

This thesis set out to explore strategic business models in the leather industry, with particular
emphasis on the integrated tannery model, from raw hide acquisition to finished leather
production. Through the application of the Business Model Canvas framework, combined
with qualitative insights from industry practitioners across Europe, South Asia, and South
America, this report has uncovered both the strengths and vulnerabilities of current
operational structures in the leather sector. Furthermore, it provided recommendations for
adapting these business models to contemporary challenges, including increasing regulatory
scrutiny, shifting consumer perceptions, and the need for greater supply chain transparency.
The analysis confirmed that integrated tanneries benefit from a unique position within the
leather value chain by overseeing every stage of production. This operational control
enables better quality assurance, faster response to client needs, and the ability to innovate
across processes and product specifications. However, this same integration exposes firms to a
series of strategic vulnerabilities, including capital intensity, dependence on external

slaughterhouses, and reputational risks stemming from weak consumer awareness of leather’s
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true sustainability credentials. These liabilities become even more relevant in a global context
marked by rising expectations for traceability, circularity, and environmental compliance.

As to address these challenges stated in the research questions two vital recommendations are
provided: First, promoting upstream integration with slaughterhouses through strategic
partnerships and second, the introduction of a green consumer-facing certification. The latter
would tackle issues on quality and traceability of hides while futureproofing the industry of
new compliance frameworks such as the EU Deforestation Regulation. The former intends to
confront the bad reputation that the industry has and educate the public on leather’s true
environmental impact as a recycled material.

These recommendations not only aim to mitigate existing vulnerabilities but also to convert
them into sources of competitive advantage. Improving hide handling at the source directly
enhances leather quality and production efficiency. It also enables brands to tell a clearer
and more compelling story around their sustainability efforts, something that increasingly
determines consumer choices and retailer requirements. Likewise, a green certification would
reposition leather as a modern, circular product, potentially unlocking premium pricing
and loyalty among environmentally conscious consumers.

Overall, the work presented in this thesis reaffirms the relevance of business model thinking as
a strategic tool for navigating industrial transformation. By combining a structured analytical
framework with field-based insights, we have shown how legacy sectors such as the leather
industry can evolve to meet contemporary expectations without abandoning their core
strengths. Rather than positioning sustainability and profitability as competing goals, this
report has argued that, in the case of integrated tanneries, they are deeply interdependent.
The leather industry is at a pivotal moment, and companies that embrace this dual imperative
are more likely to thrive in a future shaped by transparency, circularity, and informed consumer

engagement.
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4. Industry Overview (Carlos Marques Individual Part)
This section acts as a guide for what the leather industry is and does, as well as various metrics
that help understand it in a more quantitative sense. It explores misperceptions on the industry

as well as its fundamental role in sustainability.

4.1. Industry Definition and Scope

The leather industry includes the transformation of raw animal hides and skins into finished
leather to be applied in diverse products such as footwear, apparel, and upholstery (FAO 2023;
CLIA 2024). This thesis focuses on the section of the value chain from raw hides through
tanning, until finishing.

As of 2023, the global finished leather market, referring to fully processed hides and skins
ready for transformation into final goods, was valued at approximately USD 188.96 billion,
with projections suggesting it will grow to around USD 272.04 billion by 2030, at a CAGR of
6.18% (Research and Markets, 2024). While Asia dominates in terms of rawhide processing
volume, Italy, Spain, and Portugal continue to lead in high value tanning clusters (UNIDO
2022; COTANCE 2023), serving premium segments such as fashion, upholstery, and
automotive interiors (Durli Couros 2023).

Prominent players include tanneries like Gruppo Mastrotto (Italy), Antiba (Italy), Russo di
Cassandrino (Italy), Farida Group (India), ISA TanTec (Vietham/China), and Derma-Leather
(Portugal). Structurally, the industry features a multistage supply chain: livestock — abattoir
— hide curing — beamhouse operations — tanning — crusting — finishing, further illustrated
in Figure 1 with the first 2 stages identified still being part of the meat industry they will still
have a big impact on leather properties such as surface quality.

Key trends include a transition toward chrome-free tanning, water-saving techniques, and
traceability tools such as blockchain. European tanneries are adopting more circular practices,

including reuse of leather waste and digital color matching for small production runs (Leather
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Working Group 2024; Leather Naturally 2023). Regulatory pressures, especially in Europe,
enforce chemical restrictions (e.g., REACH) and promote the Leather Working Group
certification as an industry benchmark (ECHA 2023; LWG 2024).

The industry faces significant challenges including raw material price volatility, pollution
concerns aiming “Waste 0 Policies”, and labor issues in developing countries (OECD 2022;
ILO 2021). Despite growing competition from synthetic alternatives, the market for
traceable and sustainable leather offers promising opportunities, as well as for thick
leathers due to them being associated with a more expensive sector and synthetic materials
being unable to recreate its properties as Mr. Carlos Magno one of our interviewees stated.
European SMEs, particularly in Portugal and Spain, benefited from reshoring trends and
interest in low-MOQ production models (COTANCE, 2023) during the pandemic but are now
observing different outlooks as certain brands have gone back to produce where they used
before the pandemic due to labor costs. It’s important to state that the fashion industry tend to
place its manufacturing units or offshoring contracts to where labor costs are cheaper due to the
volume and high significance that these have in their costings. With this stated it is only normal
that the part of the leather industry that finds its direct customers in the fashion industry or
heavily connected to the industry in discussion tends to follow shoe factories to where the
manufacturing labor costs are lower.

Looking ahead, growth, particularly in Europe, will be rather driven by value and high-end
products than by volume, with further consolidation and increasing demands for traceability

and environmental compliance expected by 2030 (COTANCE 2023; McKinsey 2021).

4.2. Sustainability and Role in Waste Reduction
Nowadays, in a world where environmental sustainability comes up in any major debate, the
leather industry takes up a role that is as often forgotten as it is misunderstood. According

to Leather Naturally 2023, “Leather and the Consumer Research Report” only 24% of the
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respondents knowing the true origin of leather as a by-product of the meat industry. While the
leather industry is often associated with pollution, unethical practices, and the slaughter of
animals solely for their hides, it is important to critically examine the facts that offer a different
perspective. Leather is, in fact, one of the oldest examples of upcycling planet Earth has.
The raw material for this industry, hides and skins are byproducts, a waste, of the meat and
dairy industry. Such a fact means that no animal is killed for its skin/hide. With this clear is
important to also state that if this industry did not exist these hides would become a massive
waste problem as the hides would either end up in landfills or burnt to the ashes. Both would
require enormous space of land, and while the 1% would generate enormous emissions of
methane (Leather UK 2022), a greenhouse gas at least 25 times more potent than CO- over 100
years (United States Environmental Protection Agency n.d.), the latter would represent huge
emissions of carbon dioxide. None of these chemicals are beneficial for Human or animal
life. The meat and dairy industries produce 8.75 million tonnes of animal hides and skins
annually, so it is easy to imagine how devastating that would be for the planet. With this clear
is important to state that the industry not only avoids major problem, but it also provides
added value to what would be thrown away and creates long-lasting, repairable and often
biodegradable products (FAO 2023; Leather Naturally 2023).

It is only reasonable to conclude that by transforming the waste of the 2 above mentioned
industries the leather industry not only avoids a global ecological burden but also helps meeting

the SDG goals of sustainability raised by the United Nations.

4.3. The Major Processes of Leather Production

As said before the leather transformation process is complex and requires different steps that
gradually prepare the hide into a usable and appealing material. Each phase has a specific role
in the final quality and characteristics of the leather. The first 2, as it is explained ahead, serve

to transform the leather into a stage where it is not possible to rot. As for the 2 latter stages of
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development characteristics as colour, water resistance, softness are defined. This chapter was
written according to research done, however it mainly accounts with information recollected
from interviews with members of the industry: Mr. Pedro Marques, Mr. Mauro Selmi
and Mr. Lucas Maciel, as well as being explained by them when the writers of this thesis went
on field trips.

The first stage is named beamhouse operations. This stage intends to remove dirt such as
feces, blood and remaining of salt and rehydrate the hide through soaking the hides in drums
with water and some degreasing agent. It then goes to a mechanical operation named fleshing
in which the objective is to take out major fatty tissues that were not taken out in the
slaughterhouse. This process is followed by liming where the fibers swell and hair root pores
open preparing the next stage of unhairing getting a smooth surface. It is then followed up with
fleshing once more and lime splitting separating the top layer that will be used from a thinner
layer that is called lime split. This thinner layer can then be tanned to use in suede. After the
hide is splitted it then goes through a chemical process of deliming to adjust pH to lower levels
preparing it to several chemical processes the first being bating where the leather is cleaned and
softened. It is followed with degreasing process that prepares the hide for the first process of
tanning.

Tanning is the second major process and where resistance to putrefaction is provided to the
leather as it stabilizes the collagen present in the leather. It is also where the hide is made
more durable, flexible, and resistant to water and bacteria. Tanning agents, which can be
vegetable-based or mineral-based like chrome salts, penetrate the collagen structure of the skin
and stabilize it. In chrome tanning, the most common and versatile method used in the leather
industry, the first step is pickel that prepares the hides to take chrome by lowering pH to levels
around 2,5 to 3,0 and prevents swelling. Chrome Penetration follows up and as the name

indicates it is added chrome to the drum. After the chrome is equally distributed in the leather,
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up to 12 hours later, it is then chemically binded to collagen with the addition of sodium
bicarbonate in a stage that goes by either Basification or Fixation of Chrome.

With these 2 major processes hides become leather.

After this wet-blue is splitted to a near optimal thickness, required by customer, assorted
according to quality and per article. Followed this it goes through the process of shaving where
optimal thickness is obtained.

After splitting, assorting and shaving, leathers move on to retanning where characteristics are
further designed to match customers specifications such as color, softness, water
resistance, flexibility, color fastness among physical and chemical traits. The retanning
process starts out with a neutralization that puts pH into values nearby 5,0. Getting pH to this
level helps the future chemical products penetrate and distribute equally through the volume of
the leather. After the leather is ready to receive other chemicals, it is mixed with retanning
agents as well as dye stuff. Even tough that in finishing is possible to alter the color, the color
made in this stage is of great importance as most finishing products only adjust the color as well
as the base color coming up with certain type of chemicals, waxes. After these agents penetrate
into leather fats are added in what is called fatliquoring, these will help mainly with the softness
and the touch/feel. Depending on the color being correct there might be a need for a color
correction. When the color is deemed correct the drum is unloaded.

When the leathers are taken out of the drum, they are wet and so they go to a seaming machine
to get most water taken out, which is followed by a setting machine to get the surface flatter
and to help in the water question. Finally, it goes to a vacuum that works with different set
times and temperatures between 50°C and 70°C depending on how wet the leather must be
before is hanged up to dry. Depending on the article will be taken out and proceed to the next
stage with humidity values between 7% to 14%. With this the wet end part of the tannery

ends.
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As the last stage there’s finishing operations. In this area there are many operations possible
with the most diverse machines such as a spray machine for light color corrections, a plating
machine where the most diverse patterns can be embossed, a roller plating for a lighter plating,
a rotoiner for waxes and oils, a patent machine among others. This stage is based on giving
leather its final look, touch, and resistance to wear and/or water. This step is especially

important for high-end applications like footwear, bags, and car interiors.

5. Business Model Variation in the Leather Industry (Carlos Marques
Individual Part)

This section attends to introduce and deepening leather industry business various business
models. It presents a rather simple but thoughtful analysis with concepts such as economies of

scope and scale, production control and capital intensity exposure.

5.1. Integrated (Raw to Finishing) Tanneries

Integrated tanneries oversee the complete leather production chain, converting raw hides
into finished leather. These firms main value creation engine lies in controlling quality
across each stage of production, ensuring consistency and enabling alignment with client
expectations (UNIDO 2010). Value is captured through vertical integration, which reduces
reliance on intermediaries and maximizes profit margins (Interview of Dr. Augusto Batista,
2025).

Large integrated firms, such as Demoscore a company that was visited during the preparation
of this analysis, benefit from economies of scale, driven by investment in capital-intensive
machinery for operations such as chrome tanning and fleshing, and economies of scope
through diversification in end products (Interview of Mr. Titus King, 2025). This
diversification crucial for economies of scope also helps with assortment of quality as when
they buy hides in raw the tannery can’t be 100% sure of the quality they are going to receive.

To proper check all physical defects in hides when they come from the meat industry is quite
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difficult as they have fur covering these selections issues. They can supply bulk orders
efficiently while customizing finishes for different market tiers. Their position allows them to
service a wide spectrum of clients, from mass market to premium sectors.

A major drawback considering this model is how high capital expenditure it is, specially
the first stages of the leather processing. The industry also faces regulatory compliance
burdens (especially concerning environmental impact), vulnerability to disruptions to the
availability of raw material, and quality issues in the raw material as intensive cattle
farming tends to hurt the skin of the animal. One other problem is the conservation issues
faced at the slaughterhouses that tend to use as little salt as possible even to an extent that
does not serve its intention well. Integrated firms must coordinate complex logistics and
workforce management. They often supply smaller crust or finishing tanneries or sometimes
compete with them depending on market strategy (Covington 2009).

Small firms rarely pursue this model due to its cost and scale requirements. When they do, it's
typically in niche markets with tight quality control. Interdependencies arise when integrated

tanneries subcontract parts of the process or act as suppliers of intermediate products.

5.2. Raw to Wet-Blue Tanneries

Raw to wet-blue tanneries specialize in the chrome tanning process, which stabilizes hides
and turns them into wet-blue leather. This product is then passed on to retanners or finishers.
These tanneries create value by having large-scales operations that deliver a high
throughput, standardized intermediate products at competitive costs (Interview of Mr.
Luis Mota, 2025).

They capture value through volume-driven operations and lean production. With minimal focus
on differentiation, their advantage lies in process efficiency, scale, and optimized sourcing

of raw hides. These firms are essential upstream partners in the value chain, supplying mainly
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crust and finishing tanneries. These tanneries are prime examples of how economies of scale
work.

However, these tanneries also face some shortcomings such as low profit margins that
makes them highly sensitive to price fluctuations in raw hide, chemicals, labor or any other
component of their structure, and immediate need to pass it down to their customers. They also
require a heavy toll on investment as they incorporate the most expensive machinery in the
leather business.

Large players dominate this space as their revenue comes from an economy of scale. These
players are normally located close to nearby slaughterhouses, reducing time of delivery and
ensuring that the hides they work with do not have any conservation issues (Interview of Mr.
Carlos Magno, 2025) They depend on tanneries that do the transformation from wet-blue to
crust and then apply finishing processes to buy their output and delays or shifts in market

demand can severely affect their operations (FAO 2020).

5.3. Raw to Crust Tanneries

These tanneries process raw hides through both tanning and retanning to produce crust
leather. This semi-finished material is dried and conditioned but lacks final differentiating
treatments, such as embossing and waxes and oils.

These tanneries operate at the intersection of standardization and flexibility. Their value
comes from optimizing both volume (economies of scale) and output types (economies of
scope), by producing crust tailored to different applications, such as footwear, bags, or
upholstery (BLS Leather Sustainability 2021). While they manage these economies as they may
seem fit they are not their biggest beneficiaries.

Their position in the middle of the supply chain allows them to serve multiple clients, either

final finishers or integrated producers needing intermediate inputs.
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Challenges include dependency on raw material quality, as well as on buyers who apply
the final finish. While they also navigate market volatility in intermediate leather pricing and
must maintain good coordination with both suppliers (raw or wet-blue) and finishers, they
have a higher profit margin per unit of area than producers of wet-blue (Covington 2009). As
these tanneries go further along in the value chain creation than wet-blue producers are able to
capture more value than their counterparts in raw to wet-blue.

Smaller firms may operate here by focusing on specific types of crust leather or regional
specializations. Larger firms, such as JBS Argentina a company that was visited during the
preparation of this analysis, benefit from exporting crust products globally. Interdependence is
high—crust tanneries rely on stable input and reliable buyers, often forming strategic

partnerships (Interview of Mr. Lucas Maciel, 2025).

5.4. Wet-Blue to Finishing Tanneries

This model involves purchasing wet-blue leather and conducting retanning and finishing
operations to produce ready-to-use leather. These companies create value through
customization and responsiveness to client needs, particularly in the fashion sector (FAO
2020), while not being as capital intensive as tanneries following the integrated model.

These tanneries purchase wet-blue leather and transform it into finished leather through
retanning, dyeing, fatliquoring, and surface finishing. Their input is chemically stabilized
leathers, and their output is often a high-end, branded leather product (Interview of Mr. Pedro
Marques, 2025). They capture value through differentiation, offering tailored products with
distinct colors, softness, or finishes. This enables premium pricing and loyalty from designers
or high-end manufacturers. Their flexibility allows for adaptation to fashion trends or client-
specific requests.

As said before, a major advantage is the lower capital intensity compared to integrated

models, allowing more agility in times of change. However, these firms depend heavily on
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consistent wet-blue supply and can suffer from supply chain delays and do not capture as
much value as the integrated model. The need for creative and technical expertise also
increases operational complexity (Interview of Mr. Mauro Selmi, 2025). Small firms often
thrive here, focusing on craftsmanship and style and large firms scale up by offering a
wide catalog of finishes. These tanneries interact closely with crust producers or wet-blue

suppliers and are part of collaborative design-development.

5.5. Crust to Finished Tanneries

Tanneries pursuing this model purchase crust leather and apply finishing processes. These
surface treatments such as embossing, buffing, protective coatings, and aesthetic enhancements.
They create value by refining the visual and tactile qualities of leather for end-use
applications, particularly in luxury, fashion, and high-end furniture (Covington 2009).

Value is captured by offering unique finishes or small-batch customization for premium
segments. Their key advantages are its design expertise and the ability to deliver trend-aligned
products and their low capital requirements compared to other models.

They are highly dependent on crust suppliers and often affected by upstream variations in
material thickness, texture, or conditioning. Competitive differentiation is subjective and
market sensitive.

Smaller artisanal companies dominate this space, frequently working directly with brands.
Bigger firms tend to serve OEM clients in automotive or contract upholstery. They form
partnerships with crust producers and sometimes feedback quality requirements from upstream

to influence crust preparation (BLS Leather Sustainability 2021).

5.6. Traders and Agents
Traders and agents are intermediaries who aggregate, inspect, and distribute leather

products at any stage: wet-blue, crust, or finished. Their value creation lies in facilitating
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market access, handling documentation and certifications, and ensuring quality
conformity for clients in other regions or industries (Interviews of Mr. Luis Mota and Mr.
Federico Lievendag, 2025).

They capture value through commission or arbitrage and play a key role in fragmented markets.
Their main advantage are mobility and low fixed costs, enabling rapid response to demand
shifts. They enable small producers to access distant markets and help large buyers source
reliably across regions.

Disadvantages include high exposure to price volatility and lack of control over product
origin or quality. Due to higher risks of being cut down as the middleman they must maintain
relationships across supplier and buyer sides stronger and more controlled than it would be
otherwise required.

Traders interact with all other business models, often linking small, specialized producers with
integrated or multinational buyers. They are critical to globalizing supply chains and offer
flexibility in an otherwise capital-heavy industry (FAO 2020).

A comparison between all the business models cited before is found in Table 2.
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Annex A: Effluent Treatment Process in the Leather Industry

As for the readers to better understand the process of treating effluents that come from tanneries
it was decided to present one of the most common, if not the most common process in the
industry. This information was taken from the interview of Cintia Chaul, an Argentinian a

Chemical Engineer that is currently the Wastewater Plant Director at JBS Argentina.

1. Chrome Removal Process

The first stage of this plant is to take out the chrome from the tanning water that comes from
the tanning drums. For this the pH must be adjusted so that chrome oxide can be transformed
into hydroxide of chrome, a molecule that precipitates. To the effluent is added a flocculation
agent for the molecules to aggregate. After, the effluent goes through a pressing filter in which
the flocculated product will be separated from the rest. For this residue there’s no current
sustainable solution available, so tanneries are forced to pay to bury it in sanitary landfill places

defined by the government. This ensures that chrome is not mixed with any other effluent.

2. Treatment of Beamhouse Effluent

Regarding the water that comes from the beamhouse processes as well as any other water
prevenient from the tannery. The water prevenient from the beamhouse drums is the water that
has more residues, such as faeces, natural oils, and remaining hair. Due to all of these this water
has high level of Chemical Oxygen Demand (COD), the amount of oxygen required to
chemically oxidize organic matter in water, Biological Oxygen Demand (BOD), measures
the amount of dissolved oxygen that microorganisms need to break down organic matter in
water over a specific period, high levels of Sulphurs (S) and Nitrogen (N). The higher levels of
COD and BOD the higher the depletion of oxygen in the water which in turn hurts aquatic life.
The first step to treat the effluent that comes from the beamhouse processes is to eliminate

Hydrogen Sulfide (H2S). Such is executed in stages, a first in which a small proportion of
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oxygen is injected in the water and a second were the effluent goes to an oxidation tank. This
must be done not only to treat the water but also to ensure that the aerobic bacteria in the next
stages of the plant are well protected. After mixing the oxygen from the 1% intake, it then goes
to the oxidation tank where Oxygen is added as well as catalyst so that the reaction of oxidation
is faster. With this process is completed the treatment of H,S by passing it to Sulfates (SO4%).
The effluent enters with around 2000 ppm of H>S and goes out with less than 16 ppm. This
process takes at least 12 hours depending on how much H>S is the residual water. Such a timely
process has a major energetic cost. If there’s a need to make it faster instead of using air to
oxygenate the effluent oxygenated water (H20.) is used, due to its high oxidative power. This
is only used in very punctual situations due to its higher cost. Once this is completed the effluent
is sent to a Flotation-decantation unit in which a 3 phases separation occurs. At the bottom
remains the solids due to their density, in the middle-clarified liquid and finally on top the oils
and solids, such as hair, that have lower density. The external parts are removed and later go to

a centrifuge, as it will be mentioned.

3. Waste Minimization and Chemical Reactions

After these treatments the effluents streams come together as what had to be taken care
separately, the Chrome and Hydroxide Sulphide, is through. With the effluent streams there’s
one more to join the water of “domestic” use one with little importance in this context. The first
point to be made is the need to take out all the remaining solids. It starts with taking out the
bigger ones with various filters such as screw conveyor filters. This is important to clean the
water stream in the obvious sense, but it will also help the future chemical reactions to clean
the effluent. As to get a better yield the contact position between the chemicals that are added
and the polluters present in the water will be better, this is there will be more contact between
the chemicals that are conjured to react. Therefore, the quantity of reagent added will be less

(cost effective measure). The effluent gets pumped (important to scale with a safety factor) to
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rotative filters that take out the smaller solids and oils (oil doesn’t mix with water). It is followed
by Flototation-decantation unit to create a deposit of even thinner solids, molecules. After
obtaining a certain volume of the solids defined by the size of the unit it goes to a
homogenization tank in which air is injected. This helps the homogenization process and
prevents H»S to re-appear. This tank must also be designed with a high safety factor in case
there’s a need to fix something else in the plant without stopping the production. Following this
it goes to a flocculator where a polymer is added. The pH must then be adjusted to a pH between
6 and 8, so that the bacteria used in forthcoming treatments don’t die. Then goes to a primary
sedimentation tank in which the last solids are taken out from the effluent. All the solids and
oils that were taken out from the effluent go to a centrifuge to separate the liquid from the rest.

The liquid goes back to the mix of waters referred in this paragraph.

4. Biological Treatment Stages

The effluent follows to a process of biological digestion through bacteria. In the 1% tank is for
aerobic reactions where oxygen or air, depending on the level in the effluent, are injected.
Temperature and pH are also controlled. The bacteria get the COD and BOD to lower levels.
This mixture is then pumped to a 2" tank where anaerobic reactions take place. As the bacteria
do not have access to oxygen, they must decompose Nitrates (NO3z’). N stays as gas and goes to
the atmosphere. This process takes up to 3 days and the effluent recirculates between the 2 tanks

constantly as the bacteria can’t go much time in an anaerobic environment.

5. Final Treatment and Disinfection

Once the biological treatment is complete, the effluent is passed through a centrifuge where the
bacteria are separated from the liquid and go back to the biological system. Around 80% of the
bacteria go back. As a last step before it can go back to nature or is reused in the tannery the

effluent is treated with Chlorine to disinfect.
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Table 1: Abbreviations

Abbreviation Definition
BASIFICATION Process where pH is raised to fix chrome into collagen fibers
BATING Enzymatic process that cleans and softens hides after liming
BMC Business Model Canvas
BOD Biological Oxygen Demand — oxygen used by microbes to
decompose organic matter
CFO Chief Financial Officer
Chemical Term Definition
CHLORINE Explanation not found
CHROME Short for chromium salts, used in tanning to stabilize leather
CHROMIUM A chemical element (Cr), typically used in tanning as chromium
sulfate
CITES Explanation not found
coD Chemical Oxygen Demand — measure of oxygen required to
oxidize organic matter in water
COLLAGEN Main structural protein in hides and skin, stabilized in the tanning
process
DEGREASING Step to remove natural fats and oils from hides before tanning
DELIMING Neutralization step to remove lime and prepare pH for tanning
ERP Enterprise Resource Planning
EU European Union
EIXATION Final step in chrome tanning where chromlum is bonded
permanently to the hide
H202 Hydrogen peroxide, used in some oxidative tanning processes
H2S Hydrogen sulfide, a toxic gas sometimes emitted from waste
decomposition
HYDROXIDE Explanation not found
ILO Explanation not found
ISO International Organization for Standardization
ISO 14001 International standard for environmental management systems
LIME Calcium hydroxide used to swell and clean hides in the beamhouse
stage
LWG Leather Working Group — sets environmental standards for
tanneries
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NEUTRALIZATION

Adjusting pH to allow even chemical penetration during retanning

OEM Original Equipment Manufacturer
PH Explanation not found
Acidification step in chrome tanning to prepare hides for chrome
PICKEL ;
penetration
REACH EU regulation on chemicals — Registration, Evaluation,
Authorisation and Restriction of Chemicals
SDG Sustainable Development Goals
SULFIDE Explanation not found
TANNING AGENTS Substances like chromium salts or vegetable tannins that stabilize
collagen
UK United Kingdom
UNIDO United Nations Industrial Development Organization
USD United States of America Dollar
VEGETABLE TANNING Tanning method using natural tannins from plants like oak or
quebracho
WET-WHITE Chrome-free tanning method ofter] based on aldehydes or other
synthetics
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Table 2: Comparison of Leather Industry Business Models

Value Value Key Main
Model ] _ Dependency
Creation Capture Advantage | Disadvantage
Margin ] High CAPEX Supply
Integrated | Full process Quality _
capture across and chain
Tannery control and scale _ -
stages complexity stability
Efficient Low margins, | Raw hide
Raw to Cost-volume Process _
chrome o commodity and buyer
Wet-Blue ) optimization scale
tanning market demand
Intermediate ) ) ) ) )
Raw to Bulk with Mid-chain Price Suppliers
product - . . -
Crust o variation versatility volatility and finishers
flexibility
] Trendy
o Premium . ]
Wet-Blue | Customization o Agility and Upstream materials
o ) pricing from _
to Finished | and dyeing _ o design dependency from wet-
differentiation
blue
) Niche -
Crust to Aesthetic Brand value sual Sensitive to | Crust supply
visua
Finished | enhancements addition market taste | consistency
appeal
. - No
Traders Market Commission Mobility _ Trust on
] production _
/Agents linkage or spread and reach both sides
control
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Table 3: Interviews List

Name Nacionatlity Company Position Sector
Alfredo Portuguese Consultant -- --
Crispim
Augusto Portuguese Derma-Leather CFO Wet-Blue to
Batista Finished

Bruno Portuguese TFL Wet-End Chemical
Parreira Techinician Company

Carlos Magno Mexican PMP Owner Raw to Wet-Blue
Celestino Portuguese Leatex Owner Chemical Supplier
Malheiro

Cintia Chaul | Argentinian JBS Argentina Wastewater Raw to Crust
Plant Director
Federico Italian Stahl Retanning Chemical
Biagioni Technician Company
Federico Argentinian Surpiel Owner Trader
Lievendag
Gerry Argentinian Surpiel Owner Trader
Lievendag

Jimmy Frazdo | Portuguese Lamifil Owner Trader

Lucas Maciel Brazilian JBS Argentina Director Raw to Crust
Luis Mota Portuguese Importe Owner Trader

Mauro Selmi Italian Derma-Leather and Technical Raw to Finished

Demoscore Director
Nambi Indian Cole Haan Leather Shoes Brand
Procurement
Nuno Rebelo | Portuguese | Miguel Oliveira e Director and Chemical
Sucessores Wet-End Company
Techinician
Pedro Marques | Portuguese | Derma-Leather and Owner Raw to Finished
Demoscore
Pedro Moleiro | Portuguese Leather Lab Director Laboratory
Analysis
Prabu Indian Derma-Leather India Retanning Wet-Blue to
Technician Finished
Ricardo Fojo | Portuguese Demoscore Wet End Raw to Finished
Manager
Titus King Indian Derma-Leather India Director Wet-Blue to
Finished
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Figure 1: Leather Industry Major Processes Sequence Diagram

Beamhouse

Livestock —> Abattoir — Hide Curing — .
Operations

Finishing «— Crusting Tanning

Source: Own illustration based on Mr. Mauro Selmi interview.

Figure 2: Distribution of Costs in the Final Price of Leather for a European tannery

Costs percentage in relation to the final
price

= Raw Material = Gross Margin = Adm Energy = Labor

Source: Own illustration based on Dr. Augusto Batista interview.
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Figure 3: EU Leather Industry Destination by Sector

EU Leather Industry Destonation by Sector
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Source: Own illustration based on Euroleather. N.d

Figure 4: Revenue of the Luxury leather goods industry Worldwide 2019-2029

Revenue of the luxury leather goods industry Worldwide 2019-2029 (in million U.S.
dollars)
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Source: Statista. 2024.
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Figure 5: EU Tanning Industry Markets

EU Tanning Industry Markets

= EU 28 = Other Non EU 28 = China (including Hong Kong) = United States

Source: Own illustration based on Euroleather. N.d

Figure 6: Value of Leather Goods imported by EU Members in 2017

Value of leather goods imported by European Union members (28 countries) in
2017, by country* (in 1,000 euros)
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Figure 7: EU Tanning Industry Production (sqm)

EU Tanning Industry Production (sgm)
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Source: Own illustration based on Euroleather. N.d

Figure 8: Leading beef and veal production countries worldwide in 2024 and 2025
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Figure 9: Top Importers of Leather Worlwide in 2016, by country
Top importers of leather worldwide in 2016, by country
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