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Conducting a climate risks assessment for cork industry 
involves a systematic process

Define climate risk factors and refine 

assessment requirements

Identify climate hazards and 

assess vulnerabilities

Develop climate scenarios, assess 

risks, calculate financial impact

Formulate risk management and 

adaptation strategies

ü Identify main climate and 

environmental drivers affecting cork 

oak ecosystems (e.g., temperature, 

precipitation, drought)

ü Map regional variability of climatic 

factors within Portugal

ü Identify main transition drivers 

affecting cork oak ecosystems (e.g., 

client production and cork demand, 

suppliers' business continuity, cork 

product alternatives)

ü Review existing data on cork oak 

health, productivity, and climate 

influences

ü Determine key assessment criteria 

based on ecological and economic 

impacts

ü Develop preliminary assessment 

framework focusing on climate 

drivers and regional differences

1 2 3 4

ü Analyse historical climate data to 

identify trends in temperature, drought, 

and precipitation

ü Assess vulnerability of cork oak 

ecosystems to identified hazards

ü Identify market, technological, 

regulatory and reputation hazards over 

the cork sector and their main clients 

(wine sector, etc.) and suppliers

ü Define climate scenarios according to 

and SSP-RCPs and NGFS

ü Evaluate impacts on cork quality, 

quantity, and supply chain

ü Define the impact channels for the risks 

and opportunities: operations, assets, 

macro-environment, supply chain and 

market

ü Model potential impacts on cork oak 

ecosystems under different scenarios

ü Identify socio-economic 

vulnerabilities of local communities 

and regional economies

ü Review current risk management 

practices and their effectiveness

ü Document ecological and economic 

consequences of climate hazards

ü Assess potential losses in 

ecosystem services and regional 

economies

üQuantify financial risks and 

opportunities to cork quality, yield, 

demand and supply chain, including 

costs, revenue, employment impacts

ü Identify gaps in insurance and 

financial solutions

ü Review and improve existing risk 

adaptation practices (e.g., sustainable 

management, fire prevention, etc)

ü Review and improve existing risk 

adaptation practices (e.g., energy 

efficiency, renewable energy, etc.)

ü Develop scalable adaptation strategies 

(e.g., landscape management, 

reforestation, technological 

innovations)

ü Identify insurance products for risk 

transfer (conventional and innovation 

such as parametric insurance) to 

support resilience

ü Design long-term adaptation pathways 

for sustainable cork production

ü Create implementation roadmap for 

risk management and adaptation

Risk assessment framework Risk identification Financial impact assessment Risk mitigation and adaptation optionsOutputs
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Several climate risks arise for the industry
Physical risks Transition risks

P
ro

d
u

c
e

rs

1. Climate change driven edaphoclimatic variables 

reducing cork growth and quality (thickness)

2. Wildfires threatening stands and yield

- Extreme rainfall and soil erosion leading to soil 

degradation and root damage

- Bark/stem diseases and pests driven by warmer 

temperatures

- Frost events and wind damage harming young 

stands and harvest timing

- Policy and land use restrictions 

- Carbon pricing on forest operations 

- Investor and certification pressure

- Reputation and disclosure risks 

In
te

rm
e

d
ia

ri
e

s - Weather-driven transport disruptions (storms, 

floods, fires) delaying shipments

- Temperature and humidity fluctuations during 

storage/transport affecting cork moisture and mold 

risk

- Market volatility and supply chain interruptions due 

to extreme weather

- Rising logistics and fuel costs

- Supply chain carbon disclosure

- Market shift towards local sourcing 

T
ra

n
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rm
e

rs

3. Natural hazards and extreme weather including 

climate change damaging infrastructure and 

delaying production

4. Fire risk to facilities and equipment; power 

outages and energy supply volatility

5. Water scarcity and drought affecting processing 

steps that require water

- Irregular bark supply quality/quantity from 

producers due to drought and pests

- Advancements in less carbon-intensive technology 

- Increasing carbon price over operations 

- Energy transition 

- Circular economy and waste regulations

- Reputation risks 

W
in
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m

a
k
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rs

4. Decrease in productivity of the current vineyards 

due to natural hazards, and extreme weather 

events including climate change, which reduces 

production, and extreme heat, which decreases 

quality

5. Offset by the improved suitability for other regions

6. Shifting preferences from red wine to low/no-

alcohol beverages, craft beers, or spirits, eroding 

wineôs share

- Bottle variations, potential wine faults, and market 

perception risks

- Climate-driven cork shortages or cost increases

- Higher packaging costs and potential need to 

switch to alternative closures

- Long-term sustainability and provenance concerns, 

affecting certification and consumer appeal

- Reputational risk and potential premium/label 

implications

Climate change exposes the cork oak value chain to immediate physical risks, 

drought, heat, and fires, that threaten tree health and cork quality, while driving 

transition risks such as policy shifts, market changes, and the costs of 

adaptation.

Cork value

chain

Producers

Intermediaries

Transformers

Winemakers

>

1

2

3

4

We focus on four key physical risk assessments: 1) climate impact on cork oak 

phenology, 2) wildfires in cork oak-producing regions, 3) physical risks to cork 

oak processing facilities, and 4) climate impact on cork oak demand in the wine 

industry. 

Climate impacts along the cork oak value chain identified under four assessments 

Key risks examined with a dedicated model in this project 
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The future climate financial impact depends on the decisions 
that the cork industry actors take

Sales (t/y)

S1

IR

S2

Inherent Risk, no measures taken

Scenario 1, wide conventional 

insurance coverage

Scenario 2, wide parametric insurance 

coverage and decarbonisation

-14% with less 

demand & more 

market share 

-20% with a wine 

sector still not adapted

Parametrics and decarbonisation 

achieve a sustainable cork 

industry (-10% only)

Factory risk contained but cork 

oak yield affected (-26%)

Catastrophic scenario (-53%) for cork oak yield 

(droughts) and factories (extreme events)

Risk dominated by wine 

yield crisis
Risk dominated by cork 

oak yield crisis

-4% revenue 

as wine sector 

suffers 

Combined financial risk - 3 impact scenarios depending on resilience measures taken

We present a list of adaptation practices to reduce the physical 

climate risk mainly in the forests but also in the factories. There 

are measures that can prepare the montados and dehesas for all 

risks, conserving them in good health. Other recommendations 

focus on the worst risks assessed as droughts, wildfires and 

diseases. Current good practices are the best starting point but 

may not be sufficient as the suitable areas for each cork oak 

variety changes.

The transition climate risks and opportunities must be addressed 

with very different mitigation practices. Many of them are already 

being implemented by some actors in the industry, as corporate 

decarbonisation plans and product differentiation. Others must 

be studied as the alignment with the EU sustainability taxonomy 

or the solutions that CTCOR is proposing through the projects 

CO2RK and Produtech R3. Sustainable finance and carbon 

credits are a key element to diversify fiancé and income options.

These practices cannot reduce the whole risk, and new risk 

transfer solutions are emerging to cover the gap. Parametric 

insurance is a type of insurance that provides payouts based on 

predetermined parameters or triggers, rather than the traditional 

claims process that assesses individual losses, so it can 

complement them. In the next pages we show how they work, 

their benefits and a case study.

Lastly, we present an implementation roadmap for risk 

management at company level, with recommendations for each 

of the climate management areas for cork companies, helping 

them achieve an integral resilience to the challenges we 

exposed in this report. Large entities may start by adapting this 

analysis to their own particularities.

Summary of resilience measures proposed
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Phase 1: Define climate 
risk factors and refine 
assessment requirements
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Executive summary
1 Summary

Source: Marsh analysis

Phase 1 established a framework to identify climate risks to mature cork oak 

(Quercus suber) forests and the cork value chain, and refined assessment 

requirements to deliver robust, decision-ready insights for the Iberian Peninsula. 

Cork oak markets have grown steadily, but climate change introduces uncertainties 

across the sector. Our study focuses on cork oak canopy in Portugal and Spain, 

which together host about 80% of the global population.

To support this work, we conducted a targeted desktop review of academic literature 

on cork oak mature forest sensitivities to climate variables and stressors and 

validated our assumptions through expert interviews. We also identified multiple 

transition drivers shaping the landscape, including regulatory, market, and 

reputational factors that influence how the sector responds to climate-related risks. 

We also began gathering high-resolution climate data for the Iberian Peninsula, 

using climate scenarios that are commonly employed in climate risk modelling, and 

we are working toward downscaling data to the regional level to enhance relevance.

Emerging risks to cork oaks have been documented in recent studies, underscoring 

the need for timely adaptation measures. We identified the key criteria for cork oak 

climate modelling and established a practical approach to aggregate forecast climate 

variables and derive optimal-condition curves. At the same time, we acknowledged 

data challenges for validating academic hypotheses on vulnerabilities, including the 

availability of reliable, downscaled yield and quality data across the Iberian 

Peninsula.

Overall, Phase 1 delivers a focused objective and a clear path for Phase 2: refine 

modelling requirements, expand region-specific data collection, and translate climate 

risk insights into actionable guidance.
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Overview of Cork Oak market in Portugal and Spain
1.1 Main drivers

Source: Marsh analysis

ƧCork is deeply embedded in the economies and 

cultures of Portugal and Spain, with extensive 

cork oak forestsðespecially in Portugalôs Alentejo 

region and in southwestern Spain

ƧCork harvesting is a sustainable and 

environmentally friendly process, as the bark 

regenerates after being stripped

ƧThe sector supports numerous jobs and 

contributes significantly to exports, producing a 

wide range of products from wine stoppers to 

construction materials and fashion items

ƧBoth Portugalôs and Spain´s expertise and 

innovation in cork processing have helped 

maintain its competitive edge in the global market

ƧThese forests are vital for biodiversity, carbon 

sequestration, and rural livelihoods, and are 

considered a UNESCO World Heritage site  

Portugal and Spain are the world leader in cork 

production, supplying about half of the global 

cork supply

Portugal is home to approximately 1.2 million hectares of cork 

oak forests, making it the largest cork producer globally

ƧPortugal, largest cork producer globally, produces around 100,000 

to 120,000 tonnes of cork annually, accounting for about 50% of 

the world's cork supply

ƧThe cork industry contributes approximately 1 - 2% to Portugal's 

GDP

ƧPortugal cork and cork articles export reached USD 1.2 billion in 

2024, 10% less than the previous year

ƧCork exports are a significant contributor to Portugalôs economy, 
with the industry supporting thousands of jobs in harvesting, 

processing, and export

Spain has approximately 255,000 hectares of cork oak forests, 

making it a significant cork producer globally

Ƨ It is the second-largest cork producer worldwide, with an annual 

production estimated between 61,000 and 70,000 tonnes, 

accounting for about 30% of the global cork market

ƧThe cork industry contributes around 1.2% to Spain's industrial 

production

ƧThe sector directly employs over 34,000 people, including both 

industrial and harvesting jobs, supporting rural economies

ƧSpain holds the second position in European cork exports with a 

16% market share, behind Portugal's 71%
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Cork value chain: From forest management to final product
Cork stoppers (wine and beverages): about 70% ï80% of cork value

Cork value

chain

1

Ƨ In Portugal, producers are mainly located in Alentejo (88%) and Ribatejo (12%), operating large cork 

oak farms with multiple income streams, and cork remains a significant part of their economy

Ƨ The reliance on cork varies by producer, with corkôs share of total farm income ranging from under 5% 

to 75ï100%

Ƨ About 65% certify their production (FSC, PEFC, Integrated Production, Organic), signaling widespread 

adherence to sustainability standards

Ƨ Approximately 53% are members of regional associations that provide technical and commercial 

support, highlighting active collaborative networks

Source: Frontiers, in Sustainable food systems, Linking Cork Oak to Cork Landscapes, Mapping the value chain of cork production in Portugal, 2021

Producers

2 Intermediaries

Ƨ Intermediaries are primarily located in northern Portugal, especially Santa Maria da Feira, with 

additional presence in Alentejo and the Algarve

Ƨ They buy cork from producers and prepare it for transformation by cleaning, sorting, and boiling to 

ensure it meets quality standards for the next processing stage

Ƨ About 29% are APCOR members and receive commercial and legal advice, reflecting professional 

alignment within the sector

Ƨ Approximately 43% adhere to certification systems such as Systecode, signaling a commitment to 

standardised quality and sustainability

Ƨ Through their processing activities, intermediaries serve as a crucial link between producers and 

manufacturers, maintaining quality and compliance as cork moves along the value chain

3 Transformers

Ƨ Transformers are primarily based in Aveiro and the Alentejo region, where cork is transformed into final products, especially 

bottle stoppers

Ƨ They also perform further sorting and produce both natural and technical stoppers

Ƨ About 81% are APCOR members, gaining access to training, technical assistance, and support for internationalisation

Ƨ Approximately 87% comply with certifications, with ISO (46%) and Systecode (29%) being the main standards

Ƨ Any residual cork is ground and pressed into technical stoppers

4Winemakers

Ƨ Winemakers rely on cork stoppers for their 

bottles, and many producers certify both the 

wine and the stopper to ensure quality and 

sustainability

Ƨ 93% produce wine under certification schemes 

(Organic, PGI, CVR, IPW)

Ƨ 40% also certify the cork stopper (FSC or a 

quality seal)

Ƨ The use of certified stoppers contributes to the 

perceived quality and sustainability of the final 

product

1.1 Main drivers
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The cork oak industry confronts multiple challenges 
simultaneously 

1.1 Main drivers

Source: APCOR, IPCC, Amorim,  Marsh analysis

Ƨ Climate change is reshaping cork oak 

forests, with more droughts, heatwaves, and 

forest fires threatening health and productivity

Ƨ Water stress reduces cork growth and 

quality, while extreme events threaten the 

montado ecosystem and dependent 

communities

Ƨ Southern Portugal has experienced some of 

Europeôs most severe droughts, with 

projections of 20ï30% less rainfall by 2050 

(IPCC, 2022)

Ƨ These trends call for proactive adaptation 

and risk management across cork production 

and the cork value chain to safeguard trees 

and livelihoods

Ƨ Aging cork oak trees are common, 

leading to lower productivity and reduced 

resilience

Ƨ Limited replanting and regeneration raise 

long-term sustainability concerns

Ƨ In Portugal, the average cork oak is over 80 

years old; natural regeneration is limited, and 

young plantations make up only a small 

share of forest area (APCOR, 2023)

Ƨ Decrease in demand - Global wine consumption 

has declined in some markets

Ƨ Global wine consumption fell about 3% in 2023 versus 

2022 (OIV)

Ƨ Additionally, competition from alternative closures (screw 

caps, synthetic stoppers) reduces demand for natural 

cork stoppers

Ƨ Cork processing is shifting due to new industrial 

processes and a shortage of qualified workers

Ƨ Transformation industries face higher energy costs, stricter 

environmental standards, and a need to modernize

Ƨ Portugalôs cork sector comprises about 800 companies, 
many of which are SMEs facing high energy costs and 

modernization needs to meet EU green-transition targets 

(APCOR, 2023)

Ƨ New cork stopper technologies combine advanced 

agglomerated cork processing (granulation and CO2-

assisted methods), automated quality control with AI and 

imaging (AOI and X-ray), non-destructive NIR spectroscopy 

for moisture and material properties, and ongoing 

modernisation, coatings, and recycling to enhance quality, 

efficiency, and sustainability
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Modelling features: Climate Risk Assessment for Cork Oak 
(Quercus suber L.), four scope areas

1.1 Main drivers

Source: Marsh analysis

The main climate ï stressors  that can impact cork oak harvest 

such as drought and prolonged aridity, temperature extremes, 

frosts / cold snaps, altered rainfall timing and patterns, strong 

winds / storms and hail, wildfire risks, climate driven pest and 

diseases in Portugal, Spain and North

The vulnerability of cork oak (yield and quality) is defined in 

relation to variables affecting Cork Oak yield and including 

Edaphoclimatic variables (mostly in scope ), tree density (out 

of scope) and genetics (out of scope); cork oaks can live ~200 

years, planks are left to rest to stabilise moisture, as the tree 

matures, it becomes drought tolerant

Selected set for impact proxies on mature trees

Vulnerability of cork oak Climate stressors and variables

Yield 

(kg / ha)

Quality (proxy 

- thickness, 

mm)

Suitable 

habitat

Price (ú / kg)

Harvested in summer, mass of bark removed, standardised 

as dry weight, typically stripped every 9 years, tied to a 

single harvest / or cumulative year over a cycle

Cork quality refers to how suitable cork bark from a cork oak, 

thickness is the chosen metric for cork oak quality for this 

study

Higher quality typically commands higher price and is 

allocated to premium products (natural cork stoppers)

Suitable cork oak habitat requires well-drained calcareous 

soils and a Mediterranean climate (wet winters, dry 

summers); climate change is projected to reduce the total 

suitable area and shift its distribution northward and to higher 

elevations

Regional cover (Native ranges in scope)

1 2

3 4
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Cork oak phenology: From seed to cork extraction

Seed production and 

acorn disposal 

Germination and 

seedling 

establishment

Juvenile stage 

(pre-production)

On-set of sexual 

reproduction 

Cork cambium 

activity begins 

(pre-harvest)

First cork 

harvest (virgin 

cork)

Regular cork 

oak harvest 

cycles

Longevity and 

ongoing 

production

Autumn (pollination 

in spring; acorns 

mature by late 

summer to autumn)

Germination typically 

in winter - early 

spring, following 

autumn dispersal 

and winter rains

Years 2 - 15 (vary by 

site and genetics)

Approximately 15ï

25 years, depending 

on site conditions

Roughly 25 - 30 

years

Typically, in the 

warm, dry season 

(late spring to 

summer)

Every 9 - 12 years 

(typical management 

interval)

Well into old age; 

many trees produce 

cork for 100+ years

Weeks (maturation) 

to a couple of 

months for drop

~1 - 2 years to 

establish a basic 

seedling; rapid initial 

growth in favourable 

years

Roughly 5 - 15 years 

to reach a robust 

juvenile canopy; no 

reproduction

Ongoing from first 

flowering; sexual 

maturity improves 

with age

Several years of 

bark development 

before commercial 

harvest is possible

1- 2 weeks to strip; 

bark regrows after 

harvest

1 - 2 weeks per 

harvest attempt; 

recovery time 

needed between 

strips

Each cycle adds to 

cumulative cork 

yield; management 

may adjust based on 

health and market 

demand

Optimal 

climatic 

conditions 

Optimal soil 

conditions 

Phenology 

phases

Acorns may 

disperse over a 

broad period; 

viability varies by 

year and site

Germination 

requires moisture; 

seedlings are 

vulnerable to 

drought and frost

Consider in 

modelling 

Continued vertical 

and radial growth; 

establishment of 

deep root systems 

supports later cork 

production potential

Flowering is 

variable; mast 

years (heavy seed 

production) can be 

irregular and 

climate-influenced

The bark thickens 

slowly as the tree 

ages; environmental 

conditions influence 

cork quality and 

thickness

First harvest yields 

virgin cork, which is 

thinner and of 

lower density than 

later harvests

With each cycle, 

cork thickness and 

quality may improve; 

timing and frequency 

depend on climate, 

soil, and silvicultural 

practices

Sustainable 

management aims 

to balance bark 

quality, tree health, 

and productivity 

across cycles

Ƨ Mediterranean climates with cool, wet winters and warm, dry summers are most favourable, sites with reliable winter rainfall and shallow to moderate soils can still produce seeds if water 

balance during spring and early summer is adequate

Ƨ Deep to moderately deep, well-drained soils (loam to sandy loam) to support robust root development and consistent moisture, soils that retain moisture between rains without 

waterlogging aid seed development, moderate fertility supports flower and acorn development; need to avoid severe nutrient deficiencies, near neutral to slightly acidic (roughly pH 6.0ï

7.5) to favour nutrient availability, higher SOM generally beneficial, low salinity and minimal compaction, good soil structure needed to support root growth and moisture access

Timing

Duration

Source: Marsh analysis

1.1 Main drivers Vulnerability
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Vulnerability: Yield and quality of Cork Oak ( Quercus suber 
L.) is influenced by a variety of factors under 3 categories 

Edaphoclimatic sensitivities Tree / stand density Genetic variation  

Source: MDP; Forests, Modelling Cork Yield, Thickness, Price and Gross income in the Portuguese Cork Oak Montado

ü Density increases yield and gross income per 

hectare but reduces cork thickness, creating a 

quantityïquality trade-off.

ü Researchh findings: Each additional tree/ha 

raises yield by ~11.0 kg/ha and gross income 

by ~ú24.7/ha, while cork thickness declines by 

~0.018 mm

ü Cork price is not directly tied to density; itôs 

driven by soil chemistry (CEC, pH), horizon 

texture, and precipitation; density mostly 

boosts income via yield

2 3

Climatic sensitivities

ü More precipitation and warmer days generally 

improve yield and thickness

ü Heavy rainfall increases disease risks 

ü Frost  / heat days have nuanced effects

ü Cork Oaks thrive in 40%-60% relative humidity for 

optimal health; low humidity causes leaf curling 

and stunted growth; monitor regularly; Excess 

humidity risks mold and root rot; balance is key for 

vitality

Edaphic sensitivities

ü Changes in climate can alter soil pH , structure, 

and fertility, leading to soil degradation or 

improvement, Low pH boosts yield but lowers 

thickness, temperature, precipitation, and weather 

patterns affect soil formation, nutrient cycling, and 

microbial activity, 

ü More clay/silt reduces yield but can raise thickness 

and price (out of climate assessment)

ü Genetics are the dominant driver of cork 

chemical composition; variability among 

individual trees and genetics far outweighs 

drought-related variation

ü Drought during cork growth has a negligible 

effect on main chemical constituents and their 

proportions, including the suberin-to-lignin ratio 

and suberin composition

ü Drought does not trigger new compounds in 

cork; drought-related changes are minor (e.g., 

small increases in ethanol extractives and 

xylose in polysaccharides; a decrease in 

arabinose in polysaccharides)

Scientific literature review and SME interview conducted to identify the key climate risk drivers of yield and quality changes 

1

In scope Out of scope Out of scope

1.1 Main drivers Vulnerability
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Climate stressors and variables: High resolution climate data 
targeted along a set of scenarios and time horizons

Source: Marsh analysis

Climatic variables (1900 ï 2100) Climate scenarios (forward looking) Example of evolution of climate variables

1. P, yr (annual precipitation, mm), total rainfall 

received in a year, cumulated for nonad years

2. P, WS (winterïspring precipitation, mm), 

accumulated rainfall during the key growing window 

(e.g., winter + spring)

3. P, spring (spring precipitation, mm), rainfall 

specifically in spring, to separate effects of early-

season moisture

4. T, spring (spring mean temperature, °C) and T, 

summer (early-summer mean temperature, °C), 

temperature conditions during the growth period that 

influence cork width

5. W, bal (water balance, mm), P, yr ï PET, yr 

(precipitation minus potential evapotranspiration) as 

a proxy for available soil moisture

6. SPI or SPEI (drought indexes, dimensionless), 

seasonal drought indicators (e.g., growing-season 

SPI) to capture rainfall deficits

7. Soil moisture at key phenological stages (volumetric 

water content; m3/m3), direct proxy for tree water 

stress during cork development

8. Coastal / pluvial flood risks

9. Frost, early / late frost risks 

10. Hail / high wind events 

11. Wildfire risks 

SSPs ï Shared Socio ï economic pathways

SSP2-4.5 I Socioeconomic path: ñmiddle-of-the-

roadò development,  moderate population growth, 

gradual economic growth, and modest technology 

changes

- Energy/mitigation: balanced energy mix with 

some mitigation; intermediate emissions 

trajectory.

- Climate outcome: moderate warming by 2100; 

spatial impacts vary by region (not the highest 

warming among SSPs)

SSP5-8.5 I Socioeconomic path: rapid growth 

driven by fossil-fuelled development; high energy 

demand

- Energy/mitigation: strong reliance on fossil 

fuels; weak mitigation policies.

- Climate outcome: high warming by 2100; 

widespread and more severe climate impacts 

relative to other SSPs

x >

S
e
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Used in modelling with detailed view

1.1 Main drivers Climate stressors
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Portugal and Spain, home to more than 80% of the world's 
cork oak forests, will be the focus of the study

1.2 Regional overview

Source: HowCork, Marsh analysis

Spain

61 500 t/y 

30.5 %

Main regions

- Alto Alentejo (Portalegre)

- Alentejo Central (Evora)

- Alentejo Litoral (Sines)

- Baixo Alentejo (Beja)

- Ribatejo (Santarem)

- Setubal

- Algarve (Faro)

- Tras - os - Montes (new)

Morrocco

11 700 t/y 

5.8%

Main regions

- Norte de Cáceres ï 

Salamanca

- Sierra de San Pedro

- Montes de Toledo ï 

Villuercas

- Sierra Morena Oriental y 

Occidental

- Litoral Onubense-Bajo 

Guadalquivir

- Pirineo Catalán, Cataluña 

Litoral y La Liébana

Portugal

100 000 t/y 

49.6 %

Algeria

10 000 t/y 

4.9 %

Tunisia

6 700 t/y 

3.5 %

France

5 200 t/y 

2.6 %

Italy

6 200 t/y 

3.1 %

Our focus
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Projected climatic changes in Iberia under SSP scenarios, 
1981ï2010 baseline to 2081 ï2100 end-century

1.2 Regional overview

Source: IPCC AR6 Europe summary, EEA regional projections, or IPMA/AEMET regional outputs. Notes: 1- Varies by subregion

Ƨ End-century annual temperature rises range roughly from 1.0ï

3.6°C in Portugal and 1.0ï4.0°C in Spain, while summer 

warms are typically 2ï6°C (Portugal) and 1.8ï7.0°C (Spain), 

with substantial summer drying (about -30% to -80%)

Ƨ Drought intensity (SPEI-3) worsens notably under higher 

SSPs, heatwaves increase dramatically (from about 5ï15 

days/year under low SSPs to over 40ï90 days/year under high 

SSPs), and summer river flows decline meaningfully (roughly -

10% to -60% in Portugal and -15% to -70% in Spain)

All SSPs project pronounced warming across 

Portugal and Spain, with the strongest summer 

warming

Regional projections (Portugal) 2080 - 2100

Portugal SSP2 ï 4.5 SSP5 ï 8.5

Annual mean temperature +1.6 to +2.4ƊC +2.6 to +3.6ƊC

Winter +1.0 to +1.6ƊC +1.2 to +2.0ƊC

Spring +1.2 to +1.8ƊC +1.5 to +2.2ƊC

Summer +2.5 to +3.5ƊC +4.0 to +6.0ƊC

Autumn +1.0 to +1.8ƊC +1.6 to +2.4ƊC

Annual precipitation -10% to -25% -15% to -35%

Winter precipitation -0% to +15% -5% to +10%1

Spring precipitation -5% to -15% -10% to -20%

Summer precipitation -50% to -70% -60% to -80%

Autumn precipitation -15% to -25% -20% to -40%

Drought index (SPEI-3) -0.8 to -1.3 -1.2 to -2.0

Heatwave days +10 to +25 days +25 to +50 days

River flow change (summer) -20% to -40% -40% to -60%

Regional projections (Spain) 2080 - 2100

Regional heterogeneity: Iberia shows strong northïsouth and coastalïinland contrasts: Northern Spain and the 

Atlantic-facing parts may retain more winter precipitation than southern/eastern Spain, but summer aridity grows 

across the peninsula, especially under higher SSPs

>

Spain SSP2 ï 4.5 SSP5 ï 8.5

Annual mean temperature +1.6 to +2.6ƊC +2.8 to +4.0ƊC

Winter +0.8 to +1.6ƊC +1.2 to +2.2ƊC

Spring +1.2 to +1.9ƊC +1.6 to +2.4ƊC

Summer +2.8 to +4.0ƊC +4.5 to +7.0ƊC

Autumn +1.0 to +1.8ƊC +1.8 to +2.8ƊC

Annual precipitation -10% to -25% -15% to -35%

Winter precipitation -2% to +10% -5% to +10%1

Spring precipitation -5% to -15% -10% to -20%

Summer precipitation -40% to -60% -55% to -75%

Autumn precipitation -15% to -25% -20% to -40%

Drought index (SPEI-3) -0.8 to -1.4 -1.2 to -2.2

Heatwave days +15 to +40 days +40 to +90 days

River flow change (summer) -25% to -50% -40% to -70%
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Climate modelling based on detailed climate data for the 
focus regions

1.2 Regional overview

Source: Marsh analysis

Multiple modelling points will be positioned across Portugal and Spain to extract climate variables under various climate 

scenarios. Also, some points were located in Morocco, Algeria and Italy to for comparability purposes.
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Climate transition risks in Cork Oak production: regulatory, 
market, and reputational implications

1.3 Transition risks 

Source: TCFD recommendations, UNEP FI Climate Risks in the Agriculture Sector, Marsh analysis

Direct transition risks Cork sector risks Key indicators

Increasing carbon price 

over operations

The price of the electricity and fuels purchased by cork manufacturers may increase if the 

carbon price of the EU ETS rises or new carbon taxes are imposed. Also, emissions may rise 

in the context of an industrial process shift towards granulated cork stoppers.

- GHG emissions in the sector

- Shadow carbon price

Public policy restrictions

Governments can increase policy pressure through policies related to deforestation and 

changes in the use of soils, slowing new cork tree plantations. Impact of the EU Deforestation 

Regulation (EUDR).

- Cork oak forests eliminated

- Cork oak forestation / regeneration

Advancements in less 

carbon -intensive 

technology

The need to invest in new technologies to reduce emissions in alignment to a net zero 

pathway and fulfil stakeholder expectations may cause increased capital costs.
- Energy use in the sector

Shifts in market 

preferences

Wineries and construction companies demand for more sustainable products. Those can be 

stoppers made of alternative materials if they have lower carbon footprint in the medium or 

long term.

- Cork products LCA

- Alternative products LCA

Growing investor action 
New requirements of information from investors and banks related to climate and 

environmental information can rise the compliance costs for the companies.
- ESG related funds

Rising reputational risk

Controversies related to the death of cork oak forests due to poor management of cork 

extraction accentuated by climatic events that facilitate the stress of the tree. Also, related to a 

growing carbon footprint due to more processing of the cork to create granulated stoppers.

- Consumer climate awareness

Indirect transition risks Value chain risks Key indicators

Increasing carbon price 

over supply chain

Logistics companies using fossil fuels as energy source will face an increase in the prices due 

to new taxes over those fuels, causing a price increase in their services.

- Fuel prices

- Shadow carbon price

Increasing climate risks 

over clients

Wineries and construction companies are facing their own risks related to using more 

sustainable materials and processes, which may affect their overall results and reduce their 

procurement needs.

- New buildings demand

- Wine productivity
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Climate opportunities in Cork Oak production: markets, 
products and efficiency implications

1.3 Transition risks 

Source: TCFD recommendations, Marsh analysis

Opportunity type Definition Opportunities for the cork sector

Market 

opportunities

Organisations that proactively explore new markets and asset types can diversify their activities and better 

adapt to a lower-carbon economy. Additionally, businesses can capture new opportunities by underwriting 

green bonds and projects, such as low-emission energy production and energy efficiency improvements. 

- Green or sustainable finance for 

reforestation activities

- Low carbon stoppers demand 

- Insolation product demand for low 

carbon buildings

Resource 

efficiency

There is increasing evidence that organisations can significantly reduce operating costs by enhancing 

efficiency in their production and distribution processes, buildings, machinery, and transportation. This 

includes improvements in energy efficiency as well as broader management of materials, water, and waste. 

Technological innovations are driving this transition, such as efficient heating solutions, circular economy 

practices, LED lighting industrial motors, building retrofitting, geothermal power, water usage and treatment 

solutions, and the development of electric vehicles.

- Energy savings through new efficient 

technologies

- Circular solutions to increase 

production efficiency

Energy source

Countries must transition a significant portion of their energy generation to low-emission alternatives, 

including wind, solar, hydro, geothermal, nuclear, biofuels, and carbon capture and storage, to achieve 

global emission-reduction goals. Investments in renewable energy are now surpassing those in fossil fuel 

generation. The shift toward decentralised clean energy sources, along with rapidly declining costs and 

improved storage capabilities, is gaining global traction. Organisations that adopt low-emission energy 

sources could potentially reduce their annual energy costs.

- Reduced energy prices through the 

selection of renewable energies in long 

term agreements (PPAs)

Resilience

Climate resilience refers to an organisation's ability to adapt to climate change, effectively managing 

associated risks while seizing new opportunities, including transition and physical risks. Key opportunities 

include enhancing efficiency, redesigning production processes, and developing new products. This focus is 

particularly important for organisations with long-lived fixed assets, extensive supply or distribution 

networks, reliance on utility systems, and those needing long-term financing and investment.

- Resilient cork oak forests to drought, 

heat and illnesses

- Use of cork forests as a measure to 

protect from wildfires

Products and 

services

Organisations that innovate and create new low-emission products and services can enhance their 

competitive edge and respond to changing consumer and producer preferences. Examples include 

consumer goods and services that highlight carbon footprints in marketing and labelling, such as food, 

beverages, mobility, and recycling services. The revenue can come also from carbon credits for 

reforestation, regeneration and nature-based solutions.

- Carbon footprint measurement and 

labelling to attract clients

- Carbon credit product demand

- Regulatory restrictions to competing 

materials
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The cork -oak literature is regional, contains many studies 
across Portugal, Spain, and the broader Iberian Peninsula

19Source: Marsh analysis

1.4 Current facts 

Warming and drought stress reduce cork growth/yield; inter -annual variability increases; irrigation helps but does 

not fully compensate : ñWarming and drought stress suppress annual cork growth by reducing cambial activity, 

while mild to moderate drought allows some growth but with greater year-to-year variability; irrigation can mitigate 

losses but cannot fully compensate for the combined heat and water stressò

Sources: Correia et al. Iberian cork-oak growth under drought 

conditions ( Iberian regional studies, 2010s)

Pereira et al. Cork growth responses to climate variability in 

Portugal (2015ï2020)

IPCC AR6 Europe-focused summaries that document drought/heat 

stress impacts on Mediterranean forests

Sources: Studies linking cork cambium activity and bark thickness 

under water stress

Papers on cork quality metrics (virgin cork yield, porosity, 

elasticity) in drought years

Regionally focused cork-oak quality assessments under climate 

variability

Bark thickness and cork quality degrade under drought/heating; higher proportion of thin or lower -quality cork in 

drought years : ñProlonged drought and heat disrupt the cork formation process, leading to thinner bark and a 

greater share of sub premium cork due to defects and irregular suberisation.ñ

>

Mechanisms driving observed effects (carbon balance, phenology shifts, stress interactions): ñDrought and heat 

reduce carbon assimilation, reallocate resources to stress responses, and shift growth phenology, all of which 

constrain cork development and bark formationò

Sources: Physiological studies on carbon balance and cambial 

activity in Quercus suber under heat/drought

Phenology and growth window studies for cork formation

Research on stress interactions (pests/diseases coupling with 

climate stress)

>

Sources: Iberian regional cork-oak management studies

Demonstrated effects of irrigation and thinning on cork 

growth/quality under drought

Regional and management context (Iberia gradients; irrigation, thinning, and silviculture as adaptation): "Southern 

Iberia experiences stronger drought stress, amplifying negative yield and quality impacts; targeted irrigation, 

mulching, and adaptive thinning can mitigate some losses but require careful timing to align with cork formation 

windows."

Gaps and uncertainties (time -series, baseline heterogeneity, need for regionally downscaled data): "Long-term, 

standardised time-series linking climate variables to cork yield and bark quality are scarce; more downscaled, 

region-specific projections are needed to reduce uncertainty for adaptation planning." 

Sources: Reviews highlighting data gaps in cork-oak climate 

response

Regional projection/downscaling studies for Iberia
>
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Climate model forecast

Proposed Cork Oak climate risk modelling methodology

20Source: Marsh analysis

1.5 & 6 Assessment criteria 

Modelling Approach (high -level): exposure ï

response ïrisk (or exposure ïsensitivity ï

resilience) approach

1. Data > multi-model ensemble climate 

projections with regional Iberian downscaling; 

establish baseline and future conditions for 

each variable

2. Validation > cross-check with available 

historical cork-yield and quality records with 

optimal conditions; document uncertainties 

and assumptions

3. Outputs > risk metrics, percent-change 

estimates for yield and quality by region, 

horizon, and SSP; uncertainty ranges from 

ensemble spread

1

2

3

>

Data challenges

1. Historical data on cork yield, quality, and price by 

producing regions in the Iberian Peninsula are scarce

2. Optimal cork oak yield and quality benchmarks from 

academic sources are limited, with weak correlations 

and lack of data downscaled to producing regions

Cork oak natural forest locations in Iberia peninsula (80% of cork oak source) globally 

Temperature Precipitation

Soil moisture Soil pH

Flood risk

Drought risk

Wildfire risk

Hail risk

Frost risk High wind risk

Optimal temperature 

/ frost conditions

Yield / Quality 

decrease due to 

drought / flood

Optimal soil 

conditions (moisture, 

pH) impacted by 

climate

Climate peril risk 

rates regional 

variations 

Relative percentage yield / quality change (per region)

1

2

3



Phase 2: Identify climate 
hazards and assess 
vulnerabilities
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Executive summary

Source: Marsh analysis

Phase 2 assesses climate-related risks along the cork oak value chain through four 

independent but complementary assessments: 

(1) yield and thickness as quality metrics, price, and gross income for producers; (2) 

wildfire risk to cork oak forests; (3) physical risks to property and business 

interruption for transformation plants; and (4) demand changes for cork oak driven by 

climate impacts on wine production.

To evaluate edaphoclimatic metrics influencing cork oak phenology and thus yield, 

thickness, price, and income, we used correlation matrices from a 2024 academic 

study. The model is informed by climate and soil data and calibrated to benchmark 

variables for yield, thickness, price (all qualities), and gross income across the cork 

oak producing regions. While the referenced research is largely recognised and 

validated by its publishers, some aspects remain debatable, indicating a need for 

more detailed data collection and targeted studies. 

Consequently, the results are indicative but sufficient to establish a robust 

methodology that should be refined with more granular, territory-specific data.

Because most cork oak production occurs in Portugal and Spain, the analysis 

focuses on Iberia, other producing regions are also studied for benchmarking but at a 

lower granularity. 

By aggregating the four assessments, plausible scenarios for climate-change 

impacts on Iberian cork oak production are identified to inform Phase 3, which will 

assess financial and economic impacts and potential links to insurance solutions.

The studyôs outcomes reflect climate-related effects on cork oak production and do 

not account for other market dynamics, including overexploitation of cork oaks or 

mishandling of extraction processes. 

2 Summary
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Physical risks Transition risks

P
ro

d
u

c
e

rs

1. Climate change driven edaphoclimatic variables 

reducing cork growth and quality (thickness)

2. Wildfires threatening stands and yield

- Extreme rainfall and soil erosion leading to soil 

degradation and root damage

- Bark/stem diseases and pests driven by warmer 

temperatures

- Frost events and wind damage harming young 

stands and harvest timing

- Policy and land use restrictions 

- Carbon pricing on forest operations 

- Investor and certification pressure

- Reputation and disclosure risks 

In
te

rm
e

d
ia

ri
e

s - Weather-driven transport disruptions (storms, 

floods, fires) delaying shipments

- Temperature and humidity fluctuations during 

storage/transport affecting cork moisture and mold 

risk

- Market volatility and supply chain interruptions due 

to extreme weather

- Rising logistics and fuel costs

- Supply chain carbon disclosure

- Market shift towards local sourcing 

T
ra

n
s
fo

rm
e

rs

3. Natural hazards and extreme weather including 

climate change damaging infrastructure and 

delaying production

4. Fire risk to facilities and equipment; power 

outages and energy supply volatility

5. Water scarcity and drought affecting processing 

steps that require water

- Irregular bark supply quality/quantity from 

producers due to drought and pests

- Advancements in less carbon-intensive technology 

- Increasing carbon price over operations 

- Energy transition 

- Circular economy and waste regulations

- Reputation risks 

W
in

e
m

a
k
e
rs

4. Decrease in productivity of the current vineyards 

due to natural hazards, and extreme weather 

events including climate change, which reduces 

production, and extreme heat, which decreases 

quality

5. Offset by the improved suitability for other regions

6. Shifting preferences from red wine to low/no-

alcohol beverages, craft beers, or spirits, eroding 

wineôs share

- Bottle variations, potential wine faults, and market 

perception risks

- Climate-driven cork shortages or cost increases

- Higher packaging costs and potential need to 

switch to alternative closures

- Long-term sustainability and provenance concerns, 

affecting certification and consumer appeal

- Reputational risk and potential premium/label 

implications

Climate change increases the physical and transition risks 
across the cork value chain

Source: Marsh analysis

Climate change exposes the cork oak value chain to immediate physical risks, 

drought, heat, and fires, that threaten tree health and cork quality, while driving 

transition risks such as policy shifts, market changes, and the costs of 

adaptation

Cork value

chain

Producers

Intermediaries

Transformers

Winemakers

>

1

2

3

4

In phase 2, we focus on four key physical risk assessments: 1) climate impact 

on cork oak phenology, 2) wildfires in cork oak-producing regions, 3) physical 

risks to cork oak processing facilities, and 4) climate impact on cork oak 

demand in the wine industry 

Climate impacts along the cork oak value chain identified under four assessments 

Focus areas under assessment

1 2

3

4

3

3

4

4

x

2 Summary
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We conducted four assessments to identify climate -related 
physical risks across the cork oak value chain

Climate risk on cork oak: 

cork yield, cork thickness, 

price, and gross income

Wildfire risks in 

cork forests 

(montados and 

dehesas)

Natural hazards and 

extreme weather 

risks affecting 

transformation plants

High-level assessment of 

climate impacts

on wine production 

and cork stopper demand

1

2

3

4

>

- Cork oak phenology: Climate model is 

applied to mature cork oaks ready for 

harvest and do not cover regeneration 

from acorn to seedling, genetic 

differences are omitted

- Tree density: Stand density strongly 

affects yield and thickness; to focus on 

sensitivity to edaphic and climatic 

conditions, density is fixed at 80 trees per 

hectare across assessments, tree-to-tree 

competition is omitted

- Soil characteristics : Portugal shows 

strong regional soil differences and 

variability within regions, for 

simplification, each study point is 

matched to the most representative soil 

property to approximate regional 

variability, and soil degradation, soil 

water holding capacity are omitted

- Topography: Topography influences 

cork oak yield and production metrics, but 

topographic effects were omitted to 

simplify the study

- Industry geolocations : Geolocation 

available cover 84% of the revenue 

generated by those transformation plants

- Wineriesô reaction climate change: 

Existing wine regions will be less 

productive, but wineries may expand into 

new lands with improved characteristics 

enabled by higher temperatures

Exclusions and limitations 

ü Risk-model analysis of climate projections focuses on how edaphoclimatic conditions affect cork yield, thickness, 

price, and gross income, using correlation matrices from a recent study conducted in Portugal

ü These matrices link total precipitation and days with temperatures above 25°C in nonad years prior to cork 

extraction to the outcomes; negative water balance and high summer evapotranspiration are not included in the 

matrices and are instead assessed approximately as additional pressures

ü An alternative price correlation and projections conducted based on historic price data (high quality cork) and 

climate scenarios 

ü Marsh uses an integrated, data-driven framework to quantify wildfire risk for forests

ü The approach combines long-term climate analysis, historical loss experience, high-resolution geospatial data, and 

socio-economic factors to produce location-specific risk scores and maps that inform underwriting and risk 

management

ü Marsh uses an integrated, data-driven framework to quantify natural hazards and extreme weather ï related risks 

on transformation plants 

ü The approach combines long-term climate analysis, historical loss experience, high-resolution geospatial data, and 

socio-economic factors to produce location-specific risk scores and maps that inform underwriting and risk 

management

ü Climate impacts on wine production and cork demand were assessed by synthesizing evidence from current 

publications and studies, linking drivers such as temperature, precipitation, drought, extreme events, and CO2 to 

grape phenology

ü This assessment did not involve direct modelling; instead, it relies on literature-based synthesis, regional terroir 

context, and scenario thinking to produce actionable risk insights for decision-making

2 Summary



2.1 Climate risk on cork 

oak
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Four correlation matrices derived from a recent scientific 
study to model: Yield, Thickness, Price, Gross Income

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

Y1: Yield Model (kg / ha) 

Equation 1:

Y1: 11.040 X1 ï 472.814 X5 ï 4.14 X6 

+ 0.325 X7 + 8.147 X9 + 1.307 X11

Parameters:

X1: Density (trees / ha)

X5: pH Horizon A

X6: Clay and Silt Horizon C (%)

X7: Accumulated precipitation (mm) in 

the nonad years preceding cork 

extraction from the oak 

X9: Number of days with Frost in the 

nonad years preceding cork extraction 

from the oak 

X11: Number of days with an average 

temperature above 25ºC in the nonad 

years preceding cork extraction from the 

oak 

Y2: Quality (thickness) (mm) 

Equation 2:

Y2: - 0.018 X1 + 1.230 X2 ï 0.861 X3 

+ 2.357 X5 + 0.071 X6 + 0.002 X7 

+0.003 X11

Parameters:

X1: Density (trees / ha)

X2: Cationic exchange capacity, CEC 

(meq/ 100g) on Horizon A 

X3: Soil Organic matter (%) Horizon A

X5: pH Horizon A

X6: Clay and Silt Horizon C (%)

X7: Accumulated precipitation (mm) in 

the nonad years preceding cork 

extraction from the oak 

X11: Number of days with an average 

temperature above 25ºC in the nonad 

years preceding cork extraction from the 

oak 

Y3: Price (Ό/ kg) 

Equation 3:

Y3: 0.016 X2 + 0.0129 X5 + 0.003 X6 

+ 0.0002 X7

Parameters:

X2: Cationic exchange capacity, CEC 

(meq/ 100g) on Horizon A 

X5: pH Horizon A

X6: Clay and Silt Horizon C (%)

X7: Accumulated precipitation (mm) in 

the nonad years preceding cork 

extraction from the oak 

Y4: Gross income (Ό / ha) 

Equation 4:

Y3: 24.703 X1 ï 662.789 X5 + 0.579 

X7 + 1.559 X11

Parameters:

X1: Density (trees / ha)

X5: pH Horizon A

X7: Accumulated precipitation (mm) in 

the nonad years preceding cork 

extraction from the oak 

X11: Number of days with an average 

temperature above 25ºC in the nonad 

years preceding cork extraction from the 

oak 

2.1 Climate risk on cork oak
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Our assessment covers 18 regions, with a primary focus on 
Portugal and Spain

Source: HowCork, Marsh analysis

Spain

61 500 t/y 

30.5 %

Main regions in Portugal

1. Algarve

2. Alto

3. Baixo

4. Castelo Branco

5. Central

6. Litoral

7. Ribatejo

8. Setúbal

9. Trás-os-Montes

Morrocco

11 700 t/y 

5.8%

Main regions in Spain

10. Andalucía

11. Castilla y León

12. Cataluña

13. Extremadura

Portugal

100 000 t/y 

49.6 %

Algeria

10 000 t/y 

4.9 %

Tunisia

6 700 t/y 

3.5 %

France

5 200 t/y 

2.6 %

Italy

6 200 t/y 

3.1 %

Main region in Morrocco

18. Rif (TangierïTétouan)

Main regions in Italy

14. Sardegna

15. Sicilia

16. Toscana

Main region in Algeria

17. Constantine / Northeast of Algeria

Region in focus 

2.1 Climate risk on cork oak
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Regional breakdown: Portugal

Source: Marsh analysis

2.1 Climate risk on cork oak

Region
Ha of oak forest 

(approx.) 

Density 

(trees / ha)

pH 

(Horizon A)

OM % 

(Horizon A)

CEC (meq / 100 

g) Horizon A

Clay & Silt % 

(Horizon C)

Alto Alentejo 

(Portalegre)
138 000 70 ï 85 5.5 ï 5.8 1.6 - 3.0 11.8 ï 16.0 33 - 43

Alentejo Central 

(Evora)
202 000 70 ï 85 5.3 ï 5.7 0.0 - 2.6 12.3 -  16.3 32ï 50

Alentejo Litoral 

(Sines)
175 000 70 ï 85 5.6 -  6.1 1.7 - 3.3 11.9 ï 15.1 29 - 50

Baixo Alentejo 

(Beja)
94 000 70 ï 85 5.3 ï 6.0 1.1 - 2.1 8.6 ï 15.4 33 - 54

Ribatejo 

(Santarem)
15 000 70 ï 85 5.4 ï 6.3 0.0 - 3.3 14.2 ï 19.7 31 - 48

Setubal 25 000 70 ï 85 5.8 ï 6.8 0.0 - 4.2 16.6 ï 23.8 33 - 61

Algarve (Faro) 30 000 70 ï 85 5.7 ï 6.3 1.6 - 3.4 12.7 ï 16.8 39 - 62

Castelo Branco < 10 000 70 ï 85 5.3 ï 5.7 1.9 - 3.1 14.3 ï 19.1 32 - 48

Tras ï os ï 

Montes (North)
6 000 70 ï 85 5.4 ï 6.1 1.9 - 3.4 15.8 ï 23.0 43 - 61

Ƨ Alentejo, Ribatejo, Setúbal, and Algarve are key cork-producing regions in Portugal, with extensive cork oak forests

Ƨ Notable areas include Southwest Alentejo and Vicentine Coast Natural Park (Alentejo Litoral) and Portalegre (Alto Alentejo), which are 

essential for the sustainability and quality of Portuguese cork

Ƨ These regions feature large, densely stocked cork oak stands, with slightly acidic to neutral soils and variable organic matter (lower in 

Central Alentejo and Ribatejo), supporting high-quality cork production
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Regional breakdown: Spain

Source: Marsh analysis

Region
Ha of oak 

forest (approx.) 

Density (trees / 

ha)
pH (Horizon A)

OM % 

(Horizon A)

CEC (meq / 

100 g) Horizon 

A

Clay & Silt % 

(Horizon C)

Andalucía 150 000 70 ï 85 5.8 ï 7.3 0.0 -  4.3 12.7 -  17.8 37 - 66

Castilla y León 7 000 70 ï 85 6.1 1.9 19.5 58

Catalunya 26 000 70 ï 85 6.3  3.2 24. 9 60

Extremadura 342 500 70 ï 85 5.6 ï 7.5 0.7 - 1.8 12 ï 26.7 38 ï 74

2.1 Climate risk on cork oak

Ƨ Andalucía, Castilla y León, Catalunya, and Extremadura are key cork-producing regions in Spain, home to extensive cork-oak forests such as Andaluc²aôs Sierra de Aracenaï

Picos de Aroche and Extremaduraôs dehesa landscapes

Ƨ Cork production depends on optimal tree density and soils with suitable pH; Extremadura, however, has lower soil organic matter

Ƨ Catalunya and Castilla y León exhibit high soil fertility despite smaller forest areas

Ƨ Soil texture variation affects water and nutrient retention, shaping cork productivity and sustainability, with Extremadura notable for its large area and diverse soils



30

Regional breakdown: Other regions

Source: Marsh analysis

Region
Ha of oak forest 

(approx.) 
Density (trees / ha) pH (Horizon A)

OM % 

(Horizon A)

CEC (meq / 100 g) 

Horizon A

Clay & Silt % 

(Horizon C)

Sardegna 151 150 70 ï 85 6.5 2. 6 % 15.1 53  %

Sicilia 16 589 70 ï 85 7.2 1.7 % 16.9 71  %

Toscana 5 529 70 ï 85 6.6 2.8 % 21.1 67 %

Rif (TangierïTétouan) 100 000 70 ï 85 5.7 2.4 % 19.6 62  % 

Constantine / 

Northeast of Algeria
184 000 70 ï 85 6.1 2.0 %  14.3  58  %

2.1 Climate risk on cork oak

ƧItalyôs Sardegna, Sicilia, and Toscana, along with Rif in Morocco and Constantine in northeastern Algeria, are key cork-producing regions thanks to extensive cork 

oak forests that enhance Mediterranean cork diversity and quality

ƧNotable sites include Sardegnaôs La Maddalena Archipelago National Park and Rifôs Taza forest, essential for sustainability and development

Ƨ Cork production there features uniform tree densities and soils with pH ranging from slightly acidic in Rif to neutral or mildly alkaline in Sicilia and Toscana

ƧOrganic matter is moderate, supporting cork oak nutrition, while the high cation exchange capacity in Toscana and Rif indicates fertile soils that boost cork quality

Ƨ Soil texture is clay- and silt-rich, especially in Sicilia and Toscana, improving water and nutrient retention and productivity

Ƨ Collectively, these edaphic and forest traits enable sustainable, high-quality cork production across these regions
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Summary of Yield results across two scenarios
Model 1 results in a steady and cyclic decline of cork yield with variations across regions, however 

further downward pressures needed to be considered including extended drought

2020 2030 2040 2050 2060 2070 2080 2090 2100
800

1.000

1.200

1.400

1.600

1.800

2.000

2.200

2.400

2.600

2.800

1.481

2.287
2.379

1.337

1.928

1.324

Yield (kg / ha)

2.113

1.572

1.740

2.146

1.667

1.228

1.616

1.987

1.391

2.155

1.862

1.196

2.648

2.326

1.487

1.678

1.209

1.904

1.264

2.216

1.738

Y1, ave Portugal SSP 245

Y1, ave Spain SSP 245

Y1, ave Italy SSP 245

Y1, ave Morrocco SSP 245

Y1, ave Algeria SSP 245

998

2020 2030 2040 2050 2060 2070 2080 2090 2100
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1.200

1.400

1.600

1.800

2.000

2.200

2.400

2.600

2.800

3.000

Yield (kg / ha)

2.346

1.4971.514

1.335

2.172

1.482

1.054

1.850

2.041

1.158

2.968

1.934

1.466
1.374

1.695

2.024

1.554

2.310

1.536

1.234
1.395

1.054

Y1, ave Portugal SSP 585

Y1, ave Spain SSP 585

Y1, ave Italy  SSP 585

Y1, ave Morrocco  SSP 585

Y1, ave Algeria SSP 585

Regional average Yield, SSP 245: Middle of the road Regional average Yield, SSP 585: Fossil ï fuelled development scenario

2.1 Climate risk on cork oak

Model outcomes detailed by region with further insights
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Regional -average % change across periods: Yield projections 
over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Region SSPs
20211 - 

(kg / ha)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Alto 

Alentejo 

(Portalegre)

SSP 2.4.5 1560 14% -9% -% -6% 7% -4% -1% 5% 3%

SSP 5.8.5 1545 8% -7% -2% 3% 2% -6% 7% 10% -1%

Alentejo 

Central 

(Evora)

SSP 2.4.5 1402 12% -8% 4% -9% 8% -5% 4% 2% 5%

SSP 5.8.5 1316 13% -5% -4% 6% 3% -6% 10% 7% -%

Alentejo 

Litoral 

(Sines)

SSP 2.4.5 967 17% -9% 4% -14% 14% -8% 7% -3% 6%

SSP 5.8.5 927 22% -14% -1% 1% 6% -5% 12% 6% 3%

Baixo 

Alentejo 

(Beja)

SSP 2.4.5 1132 15% -11% 2% -12% 9% -6% 9% -3% 6%

SSP 5.8.5 1058 20% -13% -4% -1% 7% -4% 8% 10% 1%

Ribatejo 

(Santarem)

SSP 2.4.5 1487 15% -4% -7% -9% 11% -5% -2% 2% 4%

SSP 5.8.5 1466 9% -9% 3% 1% 1% -4% 6% 9% -%

Setubal 
SSP 2.4.5 521 26% -2% -7% -18% 20% -5% 2% 1% 9%

SSP 5.8.5 496 21% -9% 5% 6% 3% -1% 21% 8% 5%

Algarve 

(Faro)

SSP 2.4.5 711 24% -20% 6% -17% 17% -15% 17% -5% 8%

SSP 5.8.5 692 26% -18% -7% -3% 15% -4% 9% 10% 4%

Castelo 

Branco

SSP 2.4.5 1872 13% -8% -3% -5% 5% -2% -4% 2% 3%

SSP 5.8.5 1884 4% -5% 2% -% -2% -4% 5% 9% -%

Tras ï os ï 

Montes 

(North)

SSP 2.4.5 2757 11% -11% -10% -3% 3% -5% -8% -% 5%

SSP 5.8.5 2826 -2% -7% -2% -10% -12% 1% -5% -2% -%

>

ü Cork yield, in the 750ï2 250 kg/ha range as 

reported in the reference study and largely 

mirrored in the Marsh model, shows a cyclic 

projection with a peak around 2030

ü Cork yield, thickness, price, and gross income 

result from interactions among density, soil 

properties (pH, texture, soil organic matter 

[OM], and cation exchange capacity [CEC]), 

and climate variables (precipitation, 

temperature, and frost)

ü Greater cumulative precipitation in nonad years 

before cork extraction is associated with higher 

yield, but also thicker cork, higher price, and 

higher gross income (see following matrices)

ü Winter and spring rainfall are especially 

important for growth; drought years reduce 

growth and complicate yield and quality 

estimates

ü Climate projections show a decline in 

precipitation but warmer temperatures 

throughout the growthh cycle produce an 

offsetting effect to reduced rainfall

ü Frost days preceding extraction show a positive 

association with yield in the model, though this 

may reflect interactions with other factors and 

should be interpreted cautiously

ü Cork yield is expected to decline after the 2030 

harvest; the decline is unlikely to recover fully 

due to prolonged droughts through 2050 and 

beyond (see additional pressures on yield)

Key insights

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Yield model deep dive 

Notes: 1. The cork oak is a tree that dislikes freezing temperatures, the influence of frost days on yield warrants further investigation, as may result from interaction with other variables not considered in the reference study

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

Deep dive: Alentejo Central 

2020 2030 2040 2050 2060 2070 2080 2090 2100
500

1.000

1.500

2.000

SSP 245
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Number of days with an average temperature above 25ºC in the nonad years preceding cork 

extraction from the oak 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

4.500

5.000

5.500

6.000

6.500

SSP 245

SSP 585

Min Max Average

pH HA 5.3 5.7 5.6

OM % HA 0% 3% 2%

C&S % HC 32% 50% 39%

CEC (meq / 100 g) HA 12.3 16.3 13.5

2020 2030 2040 2050 2060 2070 2080 2090 2100
0

1

2

3

4

5

SSP 245

SSP 585

Number of days with Frost in the nonad years preceding cork extraction 

from the oak1

2020 2030 2040 2050 2060 2070 2080 2090 2100
900

1.000

1.100

1.200

1.300

1.400

1.500

1.600

1.700

1.800

1.900

1.240

1.670
1.625

1.505

1.699

1.405 1.415

1.312

1.531

1.704

1.406

1.741

1.575

1.162

1.311

1.465

1.881

1.425

1.192

1.631
1.602

Yield (kg / ha)

1.225

Projected yield (kg / ha) Y1, ave SSP 245

Y1, ave SSP 585

Y1, min SSP 245

Y1, min SSP 585

Y1, max SSP 245

Y1, max SSP 585

2.1 Climate risk on cork oak
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Additional extreme weather could further reduce cork yield

Notes: A negative SPI indicates a period that is drier than normal, meaning that the total precipitation amount for that period is less than the long-term average

Source: Marsh analysis

Deep dive: Alentejo Central 
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Mean SPI, Standard Precipitation Index 

Relative humidity %  
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0,0
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0,0
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-0,6
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-0,5
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-0,4

>

0

5
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2020 2030 2040 2050 2060 2070

0,0 0,2 0,1

2,5
3,8

6,6

SSP 245

SSP 585
7,2

Drought, 30-day periods with SPI < -1.5 

Additional pressures

ü Cork growth and quality depend on regular moisture; extreme droughts or 

floods can impair growth

ü Drought tends to reduce production but may not reduce quality

ü Years with drought or below-average winter rainfall negatively affect cork 

growth and should be considered when estimating yield and quality

ü Prolonged, severe droughts could weaken cork resistance and hinder growth, 

especially in recently debarked trees

ü Cork growth can rebound quickly after very dry years, though production 

remains sensitive to summer drought

Cork oak adaptability 

ü Cork oak can adapt by shifting water uptake from shallow soils to deeper 

groundwater during dry summers and may exhibit hydraulic lift

Additional approximations

ü Given those characteristics, projections to 2060 show drought, lower SPI, and 

relative humidity effects likely additional downward pressure on yield

ü By around 2060, a persistent negative trend could emerge, narrowing the 

window for cork oak adaptation and diminishing the offset between reduced 

rainfall and more days with mean temperatures above 25°C, and potentially 

reducing production

Key insights

Soil moisture (kg / m2)

2010 2020 2030 2040 2050 2060 2070
50

100

150

200
162,7

159,0

161,6
152,4 156,0 152,6

50,4

SSP 245

SSP 585

2.1 Climate risk on cork oak
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Regional -average % change across periods: Thickness 
projections over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Region SSPs
2021 

(mm)1 

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Alto 

Alentejo 

(Portalegre)

SSP 2.4.5 45,5 3% -3% -% -1% 1% -1% -1% 1% -%

SSP 5.8.5 45,0 1% -1% -1% 1% -% -2% 1% 1% -%

Alentejo 

Central 

(Evora)

SSP 2.4.5 44,7 2% -2% -% -2% 1% -1% -% -% 1%

SSP 5.8.5 44,0 2% -1% -1% 1% -% -2% 2% -% -%

Alentejo 

Litoral 

(Sines)

SSP 2.4.5 43,0 2% -2% 1% -2% 2% -1% 1% -% 1%

SSP 5.8.5 43,0 2% -2% -1% -% -% -2% 1% -% -%

Baixo 

Alentejo 

(Beja)

SSP 2.4.5 42,5 3% -3% 1% -2% 1% -1% 1% -1% 1%

SSP 5.8.5 42,0 2% -2% -1% -% 1% -2% 1% 1% -%

Ribatejo 

(Santarem)

SSP 2.4.5 50,4 3% -2% -1% -2% 2% -1% -1% -% 1%

SSP 5.8.5 50,0 1% -1% -% -% -% -2% 1% 1% -%

Setubal 
SSP 2.4.5 51,0 2% -1% -% -2% 1% -1% -% -% 1%

SSP 5.8.5 50,0 1% -1% -% -% -% -1% 1% -% -%

Algarve 

(Faro)

SSP 2.4.5 46,0 3% -3% 1% -2% 2% -2% 1% -1% 1%

SSP 5.8.5 46,0 2% -2% -1% -1% 1% -1% -% -% -%

Castelo 

Branco

SSP 2.4.5 50,4 4% -3% -% -1% 1% -1% -1% 1% 1%

SSP 5.8.5 50,5 0% -1% -% -% -% -2% 1% 1% -%

Tras ï os ï 

Montes 

(North)

SSP 2.4.5 53,0 3% -2% -1% -% 2% -1% -1% 1% -%

SSP 5.8.5 53,0 -% -1% 1% -% -1% -% -% 1% -%

>

ü Cork thickness in the reference study 

ranges from 27 to 47 mm, the Marsh 

model's base-year estimate is slightly 

above this range, mainly because it 

assumes an average stand density of 80 

across regions

ü Reference study indicates cork thickness 

is mainly determined by soil properties

ü In the referenced model, higher soil pH 

reduces yield and gross income, while cork 

thickness and price increase with pH

ü Cork thickness is negatively affected by 

higher soil organic matter (OM) in humic 

layers; other studies also find that soils 

with higher OM and higher CEC correlate 

with lower cork thickness and price

ü Cork thickness and density can be 

influenced by intraspecific competition: 

greater competition lowers caliber but 

increases stand density

ü Climate perspective: more days with mean 

temperature above 25°C in the years 

before extraction are associated with 

thicker cork, as well as higher yield and 

greater gross income

Key insights

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Quality (thickness) model

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

Deep dive: Alentejo Central 

Number of days with an average temperature above 25ºC in the nonad years preceding cork 

extraction from the oak 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

Min Max Average

pH HA 5.3 5.7 5.6

OM % HA 0% 3% 2%

C&S % HC 32% 50% 39%

CEC (meq / 100 g) HA 12.3 16.3 13.5
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Thickness (mm)

Projected Thickness (mm) Y2, Max SSP 585

Y2, Max SSP 245

Y2, Ave SSP 585

Y2, Ave SSP 245

Y2, Min SSP 585

Y2, Min SSP 245

2.1 Climate risk on cork oak
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Regional -average % change across periods: Price projections 
over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Region SSPs
2021 

(ú/kg)1

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Alto 

Alentejo 

(Portalegre)

SSP 2.4.5 1,7 7% -8% -% -4% 3% -3% -2% 3% 1%

SSP 5.8.5 1,7 1% -3% -3% -% -1% -9% 3% -% -1%

Alentejo 

Central 

(Evora)

SSP 2.4.5 1,6 6% -7% 1% -7% 3% -3% -% 1% 2%

SSP 5.8.5 1,5 4% -4% -4% 1% -1% -9% 4% -2% -1%

Alentejo 

Litoral 

(Sines)

SSP 2.4.5 1,5 6% -7% 1% -8% 4% -5% 2% -2% 2%

SSP 5.8.5 1,5 5% -6% -4% -1% -% -8% 2% -3% -%

Baixo 

Alentejo 

(Beja)

SSP 2.4.5 1,4 7% -9% 1% -7% 4% -3% 2% -2% 2%

SSP 5.8.5 1,4 6% -6% -5% -2% 1% -8% 2% -1% -1%

Ribatejo 

(Santarem)

SSP 2.4.5 1,9 7% -5% -3% -4% 5% -3% -3% 1% 1%

SSP 5.8.5 1,9 1% -3% -1% -% -2% -7% 1% -% -1%

Setubal 
SSP 2.4.5 1,8 4% -4% -1% -6% 4% -3% -1% -% 2%

SSP 5.8.5 1,7 2% -4% -2% -% -2% -7% 3% -3% -%

Algarve 

(Faro)

SSP 2.4.5 1,5 8% -10% 2% -7% 5% -5% 4% -3% 2%

SSP 5.8.5 1,5 6% -8% -5% -4% 2% -7% -% -2% -%

Castelo 

Branco

SSP 2.4.5 1,9 8% -7% -1% -3% 3% -2% -4% 1% 2%

SSP 5.8.5 1,9 -% -2% -% -% -2% -7% 2% 1% -1%

Tras ï os ï 

Montes 

(North)

SSP 2.4.5 2,0 6% -7% -2% -% 4% -2% -4% 1% 1%

SSP 5.8.5 2,0 -1% -3% 1% -1% -3% -2% -% -% -1%

>

The correlation matrix shows:

ü Cork prices in the 1.5ï2.4 ú/kg range in 

reference study and Marsh model (quality 

agnostic) rise with increasing cumulative 

precipitation in the nonad years before 

cork extraction from cork oaks

ü Price is more sensitive to soil-related 

factors (pH, C&S %, and CEC in meq/100 

g) than to climate variables (precipitation)

ü Higher pH is associated with higher price 

(could be related to quality however needs 

further investigations) but not higher gross 

income, possibly because higher yields 

occur at lower pH

Price forecast indicates: 

ü Accumulated precipitation is expected to 

decline over the forecast period, leading to 

lower prices

ü However, this result should be interpreted 

with caution, as other market dynamics 

(supply and demand, stocks, quality 

concerns) will also influence price 

fluctuations over time

Key insights

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Price model
Deep dive: Alentejo Central 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

Min Max Average

pH HA 5.3 5.7 5.6

OM % HA 0% 3% 2%

C&S % HC 32% 50% 39%

CEC (meq / 100 g) HA 12.3 16.3 13.5

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

4.500

5.000

5.500

6.000

6.500

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
1,10

1,15

1,20

1,25

1,30

1,35

1,40

1,45

1,50

1,55

1,60

1,65

1,70

1,75

1,80

1,7

1,8

1,6

1,7

1,5

1,6 1,6

1,51,5

1,41,4

1,7

1,6

1,5

1,2

Price (Ʃ/kg)

1,5

1,6

1,4

1,5

1,3

1,41,4

1,6

1,5

1,4

1,3

1,7

1,5

1,7

Y3, Max SSP 585

Y3, Max SSP 245

Y3, Ave SSP 585

Y3, Ave SSP 245

Y3, Min SSP 585

Y3, Min SSP 245

Projected Price (ú / kg)

2.1 Climate risk on cork oak

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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An alternative matrix is derived by correlating historical 
climate data with price variations between 2011 and 2024

Source: https://plataformaprecos.unacdigital.pt/GraficosCortica, Marsh analysis

2020 2030 2040 2050 2060 2070 2080 2090 2100
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Y Axis

2,6

2,5

2,8
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3,2

4,4

Price, SSP245

Price, SSP585

Price (ú / kg) projections based on past Climate data vs Price 

correlations 

Methodology  

Key insights 

ü (Recent) historical price data for high-quality cork by producing region was analysed 

against past climate data, identifying the strongest correlations

ü A correlation matrix summarizes these relationships

ü Price variations are projected using climate data under SSP2-4.5 and SSP5-8.5 scenarios

Independent variable beta Std error Statistic p-Value

Cumulative 

precipitation (mm)
0.000120733 4.16E-05 2.899631 5.05E-03

Cumulative days with 

T > 25ºC
0.001659325 3.86E-04 4.300236 5.67E-05

ü Using climate data alone, price projections diverge from the previous study's findings, likely 

because soil metrics are not included and the academic study has identified a single 

climate data ï price correlation (precipitation)

ü The climate-based correlations (precipitation and temperature) show an upward trend, and 

the 2011ï2024 trajectory suggests prices for high-quality cork will continue to rise in the 

forecast period

ü Correspondingly, we would expect that a decline in cork quality could drive up prices for 

high-quality cork

2.1 Climate risk on cork oak

https://plataformaprecos.unacdigital.pt/GraficosCortica
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Regional -average % change across periods: Gross income 
projections over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Region SSPs
20211 

(Ʃ / ha)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Alto 

Alentejo 

(Portalegre)

SSP 2.4.5 3560 11% -9% 2% -4% 5% -4% -1% 4% 2%

SSP 5.8.5 3508 3% -2% -2% 3% 1% -7% 5% 6% -1%

Alentejo 

Central 

(Evora)

SSP 2.4.5 3359 9% -7% 3% -7% 6% -4% 2% 2% 4%

SSP 5.8.5 3209 7% -3% -4% 4% 1% -7% 7% 4% -%

Alentejo 

Litoral 

(Sines)

SSP 2.4.5 2752 11% -7% 3% -10% 8% -6% 4% -2% 4%

SSP 5.8.5 2666 12% -7% -2% -% 3% -6% 7% 2% 1%

Baixo 

Alentejo 

(Beja)

SSP 2.4.5 2807 12% -10% 3% -8% 6% -4% 6% -3% 4%

SSP 5.8.5 2692 11% -6% -5% 1% 4% -6% 5% 5% -%

Ribatejo 

(Santarem)

SSP 2.4.5 3622 11% -6% -3% -6% 8% -4% -2% 1% 2%

SSP 5.8.5 3576 3% -3% 1% 2% -1% -5% 4% 5% -1%

Setubal 
SSP 2.4.5 2373 11% -4% -3% -9% 9% -3% -% -% 4%

SSP 5.8.5 2298 8% -6% -% 2% -% -5% 10% 2% 2%

Algarve 

(Faro)

SSP 2.4.5 2361 15% -14% 4% -10% 9% -9% 9% -4% 5%

SSP 5.8.5 2331 14% -10% -5% -3% 8% -5% 4% 4% 2%

Castelo 

Branco

SSP 2.4.5 3972 12% -9% -% -3% 5% -2% -3% 2% 3%

SSP 5.8.5 3997 2% -1% 1% 2% -1% -5% 4% 6% -%

Tras ï os ï 

Montes 

(North)

SSP 2.4.5 3578 13% -8% -2% -% 8% -2% -5% 3% 1%

SSP 5.8.5 3656 2% -2% 4% 1% -3% 2% 2% 4% -%

>

ü The reference study gross income range 

varies between 1 390 and 4 500 ú / ha, the 

base year estimation of Marsh model is 

within that range

ü The reference study indicates that the 

gross income is mainly driven by yields, 

but also by price, while the price is mainly 

driven by the cork quality (thickness)

ü In addition, more accumulated precipitation 

in the nonad of years preceding the 

extraction of cork correlates with a higher 

yield, thicker cork, higher prices, and 

higher gross income

ü The model shows that concerning the 

accumulated number of days with mean 

temperature above 25ºC in the nonad of 

years preceding extraction, the higher the 

accumulation, the higher the yield, 

thickness, and gross income

Key insights

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Gross income model
Deep dive: Alentejo Central 

Min Max Average

pH HA 5.3 5.7 5.6

OM % HA 0% 3% 2%

C&S % HC 32% 50% 39%

CEC (meq / 100 g) HA 12.3 16.3 13.5

Number of days with an average temperature above 25ºC in the nonad years preceding cork 

extraction from the oak 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 
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400

600

800

1.000

1.200

1.400

1.600

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

4.500

5.000

5.500

6.000

6.500

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
2.600

2.800

3.000

3.200

3.400

3.600

3.800

4.000

4.200

3.870,4

4.103,2

3.459,0

3.705,0

3.059,5

3.334,1

3.736,8

3.290,6

2.976,5

3.862,83.880,5
3.952,6

3.520,7

2.932,3

3.596,7

3.237,2

3.249,5
3.178,5

3.769,6

3.358,0

2.841,7

3.351,5

Gross income (Ʃ/ha)

2.955,1

Projected Gross income (ú / ha)Y4, Max SSP 585

Y4, Max SSP 245

Y4, Ave SSP 585

Y4, Ave SSP 245

Y4, Min SSP 585

Y4, Min SSP 245

2.1 Climate risk on cork oak

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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Region SSPs
20211 (base 

kg / ha)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Andalucía

SSP 2.4.5 869 27% -21% 3% -11% 7% -7% 14% -4% 4%

SSP 5.8.5 895 23% -13% -13% 3% 5% -4% 5% 13% 5%

Castilla y León

SSP 2.4.5 2746 7% -6% -11% -7% -% -6% -3% -3% 10%

SSP 5.8.5 2919 -5% -9% -5% -17% -12% -6% -8% -15% 1%

Catalunya

SSP 2.4.5 3170 -1% -13% 1% -8% -4% -1% -4% -5% 5%

SSP 5.8.5 3248 7% -23% 2% -5% -21% -% -1% -21% 9%

Extremadura

SSP 2.4.5 1149 15% -17% 1% -7% -2% -2% 4% 3% 1%

SSP 5.8.5 1101 13% -13% -5% -4% 1% -6% 7% 13% -%

Regional -average % change across periods: Yield projections 
over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Yield model deep dive 
Deep dive: Andalucía

Number of days with an average temperature above 25ºC in the nonad years preceding cork 

extraction from the oak 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

Number of days with Frost in the nonad years preceding cork extraction 

from the oak1

Projected yield (kg / ha)

Min Max Average

pH HA 5.8 7.3 6.5

OM % HA 0% 4% 2%

C&S % HC 37% 66% 51%

CEC (meq / 100 g) HA 12.7 17.8 14.5

2020 2030 2040 2050 2060 2070 2080 2090 2100
500

1.000

1.500

2.000

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

4.500

5.000

5.500

6.000

6.500

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
0

2

4

6

8

10

SSP 245

SSP 585

930

908

918

717

629

504

724

2020 2030 2040 2050 2060 2070 2080 2090 2100

1.200

1.400

1.600

1.800

1.000

400

600

800

1.705

1.697

1.159

1.186

904

502

1.341

1.313

530

1.355

1.197

1.064

1.485

1.461

Yield (kg / ha)

1.008

Y1, Max SSP 585

Y1, Max SSP 245

Y1, Ave SSP 585

Y1, Ave SSP 245

Y1, Min SSP 585

Y1, Min SSP 245

2.1 Climate risk on cork oak

Notes: 1. The cork oak is a tree that dislikes freezing temperatures, the influence of frost days on yield warrants further investigation, as may result from interaction with other variables not considered in the reference study

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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Additional extreme weather could further reduce cork yield

Notes: A negative SPI indicates a period that is drier than normal, meaning that the total precipitation amount for that period is less than the long-term average

Source: Marsh analysis

Deep dive: Andalucía

>

66
64 65

62

66

2015 2020 2030 2040 2050 2060 2070

55

60

65

70
63 62

SSP 245

SSP 585

Mean SPI, Standard Precipitation Index 

Relative humidity %  

2020 2030 2040 2050 2060 2070

-0,6

-0,4

-0,2

0,0

0,2
0,2

-0,3
-0,3

-0,6

-0,3
-0,5

-0,4

SSP 245

SSP 585

2015 2020 2030 2040 2050 2060 2070

0

5

10

0,2

2,8 2,5
3,9 3,8

7,2

3,5

8,3
6,8

9,2

SSP 245

SSP 585

Drought, 30-day periods with SPI < -1.5 

Soil moisture (kg / m2)

2010 2020 2030 2040 2050 2060 2070
50

100

150

200
163,8

159,6

163,5
151,4 157,1 151,9

50,5 SSP 245

SSP 585

2.1 Climate risk on cork oak

Additional pressures

ü Cork growth and quality depend on regular moisture; extreme droughts or 

floods can impair growth

ü Drought tends to reduce production but may not reduce quality

ü Years with drought or below-average winter rainfall negatively affect cork 

growth and should be considered when estimating yield and quality

ü Prolonged, severe droughts could weaken cork resistance and hinder growth, 

especially in recently debarked trees

ü Cork growth can rebound quickly after very dry years, though production 

remains sensitive to summer drought

Cork oak adaptability 

ü Cork oak can adapt by shifting water uptake from shallow soils to deeper 

groundwater during dry summers and may exhibit hydraulic lift

Additional approximations

ü Given those characteristics, projections to 2060 show drought, lower SPI, and 

relative humidity effects likely additional downward pressure on yield

ü By around 2060, a persistent negative trend could emerge, narrowing the 

window for cork oak adaptation and diminishing the offset between reduced 

rainfall and more days with mean temperatures above 25°C, and potentially 

reducing production

Key insights
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Region SSPs
20211 

(mm)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Andalucía

SSP 2.4.5 48 4% -3% -% -1% 1% -1% 1% -1% -%

SSP 5.8.5 48 2% -2% -2% -% -% -2% -% 1% -%

Castilla y León

SSP 2.4.5 53 2% -1% -% -% 1% -1% -% -% -%

SSP 5.8.5 53 -% -1% 1% -% -1% -1% 1% -% -%

Catalunya

SSP 2.4.5 68 -% -1% -% -% 1% -% -% -1% 1%

SSP 5.8.5 68 2% -1% -1% 1% -3% 1% -% -2% 1%

Extremadura

SSP 2.4.5 50 2% -2% -% -1% -% -% -% -% -%

SSP 5.8.5 50 1% -1% -1% -% -% -2% 1% 1% -%

Regional -average % change across periods: Thickness 
projections over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Quality (thickness) model
Deep dive: Andalucía

Number of days with an average temperature above 25ºC in the nonad years preceding cork 

extraction from the oak 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

Min Max Average

pH HA 5.8 7.3 6.5

OM % HA 0% 4% 2%

C&S % HC 37% 66% 51%

CEC (meq / 100 g) HA 12.7 17.8 14.5

Projected thickness (mm)

2020 2030 2040 2050 2060 2070 2080 2090 2100
400

600

800

1.000

1.200

1.400

1.600

1.800

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

4.500

5.000

5.500

6.000

6.500

SSP 245

SSP 585

52

50

51
50 50

50

48

50

48

48 48
48

45
43

45

44 44

2020 2030 2040 2050 2060 2070 2080 2090 2100

43

44

45

46

47

48

49

50

51

52

42

Thickness, mm

52

49
50

49

47

43

50

48

44
43

Y2, Max SSP 585

Y2, Max SSP 245

Y2, Ave SSP 585

Y2, Ave SSP 245

Y2, Min SSP 585

Y2, Min SSP 245

2.1 Climate risk on cork oak

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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Region SSPs
20211 (base Ʃ 

/ kg)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Andalucía

SSP 2.4.5 1,5 11% -10% -% -5% 2% -3% 4% -2% 1%

SSP 5.8.5 1,5 6% -6% -7% -1% -% -8% -% -1% 1%

Castilla y León

SSP 2.4.5 1,8 6% -5% -2% -1% 3% -3% -2% 1% 1%

SSP 5.8.5 1,8 0% -3% 2% -1% -2% -6% 4% -% -2%

Catalunya

SSP 2.4.5 2,7 -1% -3% -% -1% 2% -2% -1% -2% 4%

SSP 5.8.5 2,7 4% -3% -3% 3% -8% 1% -2% -8% 3%

Extremadura

SSP 2.4.5 1,6 7% -8% -% -3% -% -1% 1% 1% -%

SSP 5.8.5 1,5 3% -4% -3% -% -1% -8% 3% -% -%

Regional -average % change across periods: Price projections 
over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Price model
Deep dive: Andalucía

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

Min Max Average

pH HA 5.8 7.3 6.5

OM % HA 0% 4% 2%

C&S % HC 37% 66% 51%

CEC (meq / 100 g) HA 12.7 17.8 14.5

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

4.200

4.400

4.600

4.800

5.000

5.200

5.400

5.600

5.800

6.000

6.200

SSP 245

SSP 585 2020 2030 2040 2050 2060 2070 2080 2090 2100

1,2

1,3

1,1

1,5

1,6

1,7

1,4

1,8

1,9

1,0

1,8

1,9

1,7

1,3

1,4

1,6

1,5

1,1

1,2

1,5

1,6

1,5

1,1

1,2

Price (Ʃ/kg)

1,4

1,6

1,2

1,1

1,7

1,5

1,7

1,6

1,5

1,4

1,3

1,2

1,6

Y3, Max SSP 585

Y3, Max SSP 245

Y3, Ave SSP 585

Y3, Ave SSP 245

Y3, Min SSP 585

Y3, Min SSP 245

Projected Price (ú / kg)

2.1 Climate risk on cork oak

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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Region SSPs
20211 

(Ʃ / ha)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Andalucía

SSP 2.4.5 2496 18% -14% 1% -7% 5% -5% 8% -3% 2%

SSP 5.8.5 2552 13% -7% -10% 2% 3% -6% 2% 6% 3%

Castilla y León

SSP 2.4.5 2346 16% -7% -1% -% 6% -3% -% 2% -%

SSP 5.8.5 2370 5% -4% 7% 2% -2% -4% 9% 4% -1%

Catalunya

SSP 2.4.5 4532 -% -3% 1% -1% 4% -1% -1% -3% 6%

SSP 5.8.5 4568 9% -5% -2% 5% -10% 4% -% -10% 6%

Extremadura

SSP 2.4.5 2619 12% -12% 3% -3% 2% -3% 4% 2% 2%

SSP 5.8.5 2543 8% -4% -3% 3% 1% -6% 6% 7% -%

Regional -average % change across periods: Gross income 
projections over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Gross income model
Deep dive: Andalucía

Min Max Average

pH HA 5.8 7.3 6.5

OM % HA 0% 4% 2%

C&S % HC 37% 66% 51%

CEC (meq / 100 g) HA 12.7 17.8 14.5

Projected gross income (Ό / ha)
Number of days with an average temperature above 25ºC in the nonad years preceding cork 

extraction from the oak 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

2020 2030 2040 2050 2060 2070 2080 2090 2100
400

600

800

1.000

1.200

1.400

1.600

1.800

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

4.500

5.000

5.500

6.000

6.500

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100

2.600

2.800

3.000

3.200

3.400

3.600

3.800

2.000

2.400

4.000

1.600

1.800

2.200

2.762,1

2.217,5

2.175,3

3.797,0

2.924,5
3.055,1

2.767,0

2.212,6

2.275,0

3.234,5

2.532,5

2.539,7

1.881,0
1.867,9

3.339,9 3.284,2

2.541,9

1.857,2

1.808,5

3.379,4

2.707,3 2.455,7

2.057,0

3.182,5
3.325,0

2.486,8

3.448,3

1.797,8

3.612,0

Gross income (Ʃ/ha)

Y4, Max SSP 585

Y4, Max SSP 245

Y4, Ave SSP 585

Y4, Ave SSP 245

Y4, Min SSP 585

Y4, Min SSP 245

2.1 Climate risk on cork oak

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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Region SSPs
20211 (base 

kg / ha)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Sardegna

SSP 2.4.5 2186 -4% -9% -1% -29% -9% -6% 3% -5% 2%

SSP 5.8.5 2055 2% -23% -5% -21% -9% -18% -4% -7% 1%

Sicilia

SSP 2.4.5 628 11% -34% 1% -24% -14% -23% 2% -8% 2%

SSP 5.8.5 685 13% -27% -5% -32% -34% 10% -25% 18% 12%

Toscana

SSP 2.4.5 2534 9% -9% -7% -16% -6% 7% -7% -1% 5%

SSP 5.8.5 2626 2% -16% 4% -24% -3% -6% 3% -11% 1%

Constantine

SSP 2.4.5 1970 -3% -8% -11% -1% -13% -% -% -4% -6%

SSP 5.8.5 2271 -17% -11% -4% -12% -18% -10% -4% -15% 8%

Rif

SSP 2.4.5 2362 11% -16% 4% -13% 2% -8% 15% -12% 6%

SSP 5.8.5 2572 13% -14% -13% 2% -6% -8% -% -2% 1%

Regional -average % change across periods: Yield projections 
over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Yield model
Deep dive: Rif

Number of days with an average temperature above 25ºC in the nonad years preceding cork 

extraction from the oak 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

Min Max Average

pH HA 6.2 6.2 6.2

OM % HA 2% 2% 2%

C&S % HC 58% 58% 58%

CEC (meq / 100 g) HA 14.3 14.3 14.3

Number of days with Frost in the nonad years preceding cork extraction 

from the oak 

2020 2030 2040 2050 2060 2070 2080 2090 2100
500

1.000

1.500

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

6.000

8.000

10.000

12.000

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
0

10

20

30

40

SSP 245

SSP 585

Projected yield (kg / ha)

2020 2030 2040 2050 2060 2070 2080 2090 2100
800

1.000

1.200

1.400

1.600

1.800

2.000

2.200

2.400

2.600

2.800

3.000

Yield (kg / ha)

2.968

2.648

2.310

2.379

2.346

2.113
1.988 2.024

2.216
2.326

Y1, Ave SSP 585 Y1, Ave SSP 245

2.1 Climate risk on cork oak

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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Region SSPs
20211 

(mm)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Sardegna

SSP 2.4.5 48,6 1% -1% 1% -1% -% -1% 1% -% -%

SSP 5.8.5 48,3 2% -1% -1% -% -% -1% -% -% -%

Sicilia

SSP 2.4.5 54,1 1% -2% -% -% -% -1% -% -% -%

SSP 5.8.5 53,9 2% -1% -1% 1% -1% 1% -1% -% -%

Toscana

SSP 2.4.5 61,4 2% -1% -% -% -% 1% -% -1% 1%

SSP 5.8.5 62.0 2% -1% -% -1% -% -1% 1% -1% -%

Constantine

SSP 2.4.5 47,6 -1% -% -1% -% -% -% -% -% -%

SSP 5.8.5 47,8 -% -% -2% -% -% -1% -% -1% -%

Rif

SSP 2.4.5 60,3 3% -3% 1% -3% 1% -2% 3% -3% 1%

SSP 5.8.5 61,0 3% -3% -3% 1% -2% -2% -% -1% -%

Regional -average % change across periods: Thickness 
projections over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Projected thickness (mm)

Quality (thickness) model
Deep dive: Rif

Min Max Average

pH HA 6.2 6.2 6.2

OM % HA 2% 2% 2%

C&S % HC 58% 58% 58%

CEC (meq / 100 g) HA 14.3 14.3 14.3

Number of days with an average temperature above 25ºC in the nonad years preceding cork 

extraction from the oak 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

2020 2030 2040 2050 2060 2070 2080 2090 2100
400

600

800

1.000

1.200

1.400

1.600

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

5.000

6.000

7.000

8.000

9.000

10.000

11.000

SSP 245

SSP 585

48

47

46

47

47

47
47 47

2020 2030 2040 2050 2060 2070 2080 2090 2100
45,8

46,0

46,2

46,4

46,6

46,8

47,0

47,2

47,4

47,6

47,8

48,0

Thickness, mm

47

Y2, Ave SSP 585 Y2, Ave SSP 245

2.1 Climate risk on cork oak

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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Region SSPs
20211 

(Ʃ / kg)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Sardegna

SSP 2.4.5 1,7 2% -5% 1% -3% -% -3% 1% -% -%

SSP 5.8.5 1,6 4% -3% -3% 1% -2% -3% -1% -2% -1%

Sicilia

SSP 2.4.5 1,7 3% -6% 1% -1% -1% -2% -1% -1% 1%

SSP 5.8.5 1,7 4% -3% -4% 2% -5% 1% -6% -% -%

Toscana

SSP 2.4.5 2,3 4% -2% -1% -1% 1% 1% -1% -3% 4%

SSP 5.8.5 2,3 6% -4% -% -2% -1% -3% 1% -4% -1%

Rif

SSP 2.4.5 1,7 -3% -1% -2% -% -1% -% -% -% -1%

SSP 5.8.5 1,7 -% -1% -7% -% -2% -4% -3% -5% -%

Constantine

SSP 2.4.5 2,5 5% -8% 1% -7% 2% -7% 8% -7% 3%

SSP 5.8.5 2,6 7% -7% -10% 2% -5% -8% -2% -6% -1%

Regional -average % change across periods: Price projections 
over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak
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Price model
Deep dive: Rif

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

Min Max Average

pH HA 6.2 6.2 6.2

OM % HA 2% 2% 2%

C&S % HC 58% 58% 58%

CEC (meq / 100 g) HA 14.3 14.3 14.3

2020 2030 2040 2050 2060 2070 2080 2090 2100
6.000

6.500

7.000

7.500

8.000

8.500

9.000

9.500

10.000

10.500

11.000

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
1,35

1,40

1,45

1,50

1,55

1,60

1,65

1,70

1,75

Price (Ʃ/kg)

1,6

1,51,5 1,5 1,5 1,5 1,5

1,7

1,6

1,4 1,4

Y3, Ave SSP 585 Y3, Ave SSP 245Projected Price (ú / kg)

2.1 Climate risk on cork oak

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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Region SSPs
20211 

(Ʃ / ha)

20302 

%

2039 

%

2048 

%

2057 

%

2066 

%

2075 

%

2084 

%

2093 

%

2099 

%

Sardegna

SSP 2.4.5 2459 7% -8% 5% -5% 2% -3% 4% -1% 1%

SSP 5.8.5 2384 9% -4% -2% 3% 1% -2% 1% 2% -%

Sicilia

SSP 2.4.5 1812 12% -12% 4% -% -1% -4% -% -1% 2%

SSP 5.8.5 1766 14% -3% -6% 6% -8% 6% -9% 5% 3%

Toscana

SSP 2.4.5 3553 10% -2% -% -1% 1% 3% -% -4% 6%

SSP 5.8.5 3738 11% -6% 3% -3% -% -1% 4% -4% -%

Constantine

SSP 2.4.5 2735 -3% -1% -1% 2% -2% 2% 3% -% -2%

SSP 5.8.5 2815 2% -1% -5% 2% -% -3% -% -3% 3%

Rif

SSP 2.4.5 5054 9% -11% 3% -9% 3% -8% 12% -9% 5%

SSP 5.8.5 5340 10% -8% -11% 4% -5% -8% -1% -3% -%

Regional -average % change across periods: Gross income 
projections over a nine -year period reveal a cyclical change

Notes: 1. Base year reference modelled based on optimal curves and compared with respect to regional benchmarks 2. Rate of change is calculated with respect to the previous 9 years variable, e.g. 2030 yield versus 2021 yield, etc.

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis

2.1 Climate risk on cork oak



58

Gross income model
Deep dive: Rif

Min Max Average

pH HA 6.2 6.2 6.2

OM % HA 2% 2% 2%

C&S % HC 58% 58% 58%

CEC (meq / 100 g) HA 14.3 14.3 14.3

Number of days with an average temperature above 25ºC in the nonad years preceding cork 

extraction from the oak 

Accumulated precipitation (mm) in the nonad years preceding cork extraction 

from the oak 

2020 2030 2040 2050 2060 2070 2080 2090 2100
400

600

800

1.000

1.200

1.400

1.600

SSP 245

SSP 585

2020 2030 2040 2050 2060 2070 2080 2090 2100
4.000

5.000

6.000

7.000

8.000

9.000

10.000

11.000

SSP 245

SSP 585

Projected gross income (Ό / ha)

2020 2030 2040 2050 2060 2070 2080 2090 2100
2.550

2.600

2.650

2.700

2.750

2.800

2.850

2.900

Gross income (Ʃ/ha)

2.867,3

2.666,9

2.707,7

2.601,8

2.759,0

2.649,2

2.675,4

2.657,1

2.671,1

2.686,0

Y4, Ave SSP 585 Y4, Ave SSP 245

2.1 Climate risk on cork oak

Source: Forests, MDPI, Modelling Cork Yield, Thickness, Price, and Gross Income in the Portuguese Cork Oak Montado, 8 December 2024, Marsh analysis
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Portugal is home to 

approximately 1.2 

million hectares of cork 

oak forests (~ 685 000 

ha across the major 

cork oak producing 

regions), making it the 

largest cork producer 

globally

Wildfire risk assessment methodology for Cork montados 
and dehesas in Portugal and Spain

Source: Marsh analysis, UNEP FI Climate Risks in the Industrials Sector (2023)

2 regions in scope Hazard: Wildfire Assessment method

ü Marsh assesses current wildfire risk using data 

from the Instituto Português do Mar e da 

Atmosfera (IPMA), which provides forest-area 

burned by region and year (2001ï2024)

ü This enables calculation of annual burned-area 

percentages, loss % 

ü Additionally, statistics from 2006ï2015 come from 

the Ministerio para la Transición Ecológica y el 

Reto Demográfico

ü Future risk evolution is estimated with Munich 

Reôs Fire Weather Stress Index, linking climate 

variables (temperature, wind, precipitation, 

relative humidity) to wildfire potential on a defined 

scale for insurance and risk management 

purposes

ü The model uses IPCC-endorsed Shared 

Socioeconomic Pathways (SSP), specifically 

SSP2-4.5 and SSP5-8.5, incorporating 

socioeconomic factors alongside GHG emissions

ü The projected increase in burned (loss) area (%) 

will be applied as negative pressure on cork oak 

yield (kg / ha)

ü Cork oaksô bark helps them endure high 

temperatures and survive fires, provided 

tissues capable of resprouting are not 

damaged

ü However, changing fire regimes may exceed 

forestsô capacity to resist and recover

ü The probability of large wildfires increases 

with more frequent heatwaves and prolonged 

droughts, higher temperatures, and 

precipitation deficits concentrated into fewer 

rainfall events

ü Increased fire risk will reduce production and 

raise prices for manufacturers

Spain has 

approximately ~530 000 

hectares of cork oak 

forests, making it a 

second largest cork 

producer globally

2.2 Wildfire risks
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Wildfires will increasingly threaten cork oak forests both in 
Portugal and Spain

Total forest area, ha

Total oak forest 

area (production 

regions), ha

Total oak forest area 

under wildfire risks 

(loss) % 

Current

2020 ~ 2025

Region
Current 

Loss (%)

SSP2-4.5 loss (% cork oak forest) 1 SSP5-8.5 loss (% cork oak forest) 1

2030 2050 2100 2030 2050 2100

Alto Alentejo 0.42 0.46 0.47 0.50 0.46 0.49 0.57

Alentejo Central 0.08 0.09 0.10 0.10 0.09 0.10 0.12

Alentejo Litoral 0.49 0.52 0.55 0.59 0.53 0.57 0.66

Baixo Alentejo 0.09 0.10 0.10 0.11 0.10 0.11 0.12

Ribatejo 1.87 2.05 2.17 2.36 2.07 2.28 2.77

Setubal 0.60 0.74 0.79 0.90 0.76 0.86 1.17

Algarve 2.66 3.42 3.72 4.18 3.50 4.03 4.79

Tras ï os ï Montes 2.88 3.10 3.27 3.50 3.13 3.40 4.02

Total loss (%) 0.45 0.51 0.54 0.59 0.52 0.57 0.68

~ 1 585 000

~ 685 000

~ 0.45%

Total forest area, ha

Total oak forest area 

under wildfire risks 

(loss) % 

Current

2020 ~ 2025

~ 10 355 000

~ 525 500 

~ 0.07%

Total oak forest 

area (production 

regions), ha

Region
Current 

Loss (%)

SSP2-4.5 loss (% cork oak forest) 1 SSP5-8.5 loss (% cork oak forest) 1

2030 2050 2100 2030 2050 2100

Andalucía 0.11 0.12 0.12 0.13 0.12 0.13 0.15

Alentejo Central 0.07 0.10 0.10 0.11 0.10 0.11 0.14

Castilla y León 0.08 0.10 0.11 0.12 0.10 0.12 0.14

Extremadura 0.04 0.05 0.05 0.06 0.05 0.05 0.06

Total loss (%) 0.07 0.07 0.08 0.08 0.07 0.08 0.09

Portugal

Spain

2.2 Wildfire risks

Source: Munich Reôs Fire Weather Stress Index, Marsh analysis
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Methodology for assessment of climate -related physical risks 
to cork processing facilities in Portugal in a nutshell

Source: Marsh analysis, UNEP FI Climate Risks in the Industrials Sector (2023)

Location Hazards in scope Assessment method

ü Marsh uses location risk intelligence platforms (Munich 

Re/NATHAN) to identify and quantify physical risks from 

natural hazards in relation to climate change

ü The model uses IPCC-endorsed Shared Socioeconomic 

Pathways (SSP) scenarios, accounting for not only GHG 

emissions but also socioeconomic factors such as 

population growth, urbanisation, education, land use, and 

wealth distribution. 

ü Scenarios analysed: SSP2-4.5 and SSP5-8.5

ü Risk factors: probability and impact:

- Probability: chronic risks (heat waves, droughts) have 100% 

probability; acute risks (flooding, wildfires, wind) use a 1% 

annual probability (100-year return period) to study impact 

- Impact: changes in climate hazard variables (precipitation, 

temperature, etc.) drive impacts such as property damage 

and/or business interruption

- Value at Risk (VaR) for property damage equals the 

replacement cost after the event and can be expressed as a 

percentage of asset value or as an absolute amount (ú)

- VaR for business interruption equals revenue lost until the 

site returns to its previous state and can be expressed as a 

percentage of revenue or as an absolute amount (ú)

ü Santa Maria da Feira is a major hub for cork transforming 

and related industries, with cork processing, closures, and 

manufacturing concentrated alongside footwear and other 

manufacturing

ü About 8 000 jobs across roughly 600 companies

ü Cork accounts for about 39% of the municipalityôs exports

ü A cluster of leading firms (Corticeira Amorim, Amorim Cork 

Composites, MA Silva) covers the spectrum from wine-

stopper production to cork-based components and 

closures

ü The region exemplifies the industryôs shift from traditional 

cork stoppers to diversified cork products and advanced 

materials

ü Marsh physical risk assessment on physical assets 

covers the following perils (climate change related 

natural hazards and extreme weather events)

o Pluvial flooding and extreme precipitation 

o River flooding 

o Coastal flooding and storm surges / sea level rise 

o Wildfires 

o Extreme winds 

o Heat waves

o Droughts

o Humidity 

2.3 Physical risk on transformation plants
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We geolocated and identified the revenues generated by 94 
sites of companies, affiliated to APCOR

Source: SABI and APCOR

Back up

Those sites generate 84% of industry revenue, with financial data and asset values sourced from SABI
Sites identified in Santa Maria da 

Feira area (95% of the total sites)

2.3 Physical risk on transformation plants
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Industrial siteôs perils description

Source: MunichRe, Climate Analytics, Marsh analysis

Back up

Hazard Hazard description

Pluvial flooding / 

Extreme precipitations

Increased frequency of extreme rainfall leading to localised flooding, particularly in more urbanised locations leading to damage to infrastructure and operations disrupted. 

Damage to external and internal fit out. Loss of products, electrical supply and IT systems could occur. Prolonged closure due to drying and remediation efforts.

River flooding
Increased frequency and intensity of rainfall changing the frequency and intensity of river flooding leading to damage to infrastructure and operations disrupted. Damage to external 

and internal fit out. Possibility of water-bourne contamination to cork stock and structural damage due to debris impact. Loss of products, electrical supply and IT systems could occur. 

Prolonged closure due to drying and remediation efforts.

Coastal flooding/ Storm 

surges / Sea level rise

Rising sea levels and higher incidence of extreme coastal flood events leading to damage to infrastructure and operations disrupted. Damage to external and internal fit out. 

Possibility of water-bourne contamination to cork stock and structural damage due to debris impact. Loss of products, electrical supply and IT systems could occur. Prolonged closure 

due to drying and remediation efforts.

Wildfires

Increased incidence of fire inducing weather due to confluence of days with higher temperatures, wind speeds and drier conditions. External storage yards and signage are especially 

vulnerable, and fire can quickly spread through stored stock, causing total asset loss, safety risks, and extended closure. Even without direct flame contact, wildfire can cause smoke 

infiltration into HVAC systems, triggering evacuations of staff members. Also, direct damage to building exteriors can occur from embers. Power outages and damage to surrounding 

infrastructure can also disrupt operations and result in prolonged business interruption.

Extreme winds
Increased frequency and intensity of extreme winds. Possible structural damage to exposed elements - roof, corners/junctions and facing elevations. Damage to external storage 

systems and associated products. Impact on staff access, supplies and customer deliveries.

Heat waves
New extremes of high temperatures, more frequent hot days and longer-lasting heatwaves. Extreme heat leads to thermal discomfort for staff, increased cooling demand, and stress 

on HVAC and IT systems. Overheating can reduce productivity and raise energy costs.

Droughts
The rise in frequency and intensity of drought conditions due to climate change will negatively impact water-intensive cork products processes, especially to soften, rehydrate and 

stabilize the cork structure before cutting and drilling. Water restrictions due to droughts can interrupt processes as boiling cork with filtered water, injecting steam into autoclaves or 

clean water showers, and washing and disinfecting the corks after processing. 

Humidity
Raw cork planks are air-dried in piles for several months to stabilize and reduce moisture content. Increased air humidity due to increased precipitation days may disrupt cork drying 

operations, which are slowed down, increasing the need for stock space or delaying production. 

2.3 Physical risk on transformation plants
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Climate risks for the Santa Maria da Feira region and its 
factories (1/2)

Notes: 1. MunichReôs NATHAN Climate Change Edition. 2. World Bankôs Climate Change Knowledge Portal. 3. Climate impact explorer by Climate Analytics 

Hazard Scenario Time horizon
Risk Level as per Munich RE / 

Nathan1 Risk Level as per CCKP2 and CIE3 Recommendations 

Pluvial flood 

/ Extreme 

precipitation

SSP2-4.5 2025 - 2030 Low: 1 site at risk Low: <1 day per year above 50mm

No additional measures to be 

taken by the industry

SSP2-4.5 2030 - 2100 Low: 1 site at risk Low: <1 day per year above 50mm

SSP5-8.5 2025 - 2030 Low: 1 site at risk Low: <1 day per year above 50mm

SSP5-8.5 2030 - 2100 Low: 1 site at risk Low: <1 day per year above 50mm

River 

flooding 

SSP2-4.5 2025 - 2030 Medium: 9% sites at risk Medium: 0.02% land fraction at high risk

Relevant risk: quantify site by 

site with high resolution and 

recommend resilience measures 

to the industry

SSP2-4.5 2030 - 2100 Medium: 10% sites at risk Medium: 0.06% land fraction at high risk

SSP5-8.5 2025 - 2030 Medium: 9% sites at risk Medium: 0.02% land fraction at high risk

SSP5-8.5 2030 - 2100 Medium: 9% sites at risk Medium: 0.05% land fraction at high risk

Coastal 

flooding 

storm 

surges

SSP2-4.5 2025 - 2030 Low: +10 km away from sea Low: +10 km away from sea

No additional measures to be 

taken by the industry

SSP2-4.5 2030 - 2100 Low: +10 km away from sea Low: +10 km away from sea

SSP5-8.5 2025 - 2030 Low: +10 km away from sea Low: +10 km away from sea

SSP5-8.5 2030 - 2100 Low: +10 km away from sea Low: +10 km away from sea

Wildfires 

SSP2-4.5 2025 - 2030 High: 33% sites at risk Medium: 0.05% land fraction at high risk

Relevant risk: quantify site by 

site with high resolution and 

recommend resilience measures 

to the industry

SSP2-4.5 2030 - 2100 High: 33% sites at risk Medium: 0.10% land fraction at high risk

SSP5-8.5 2025 - 2030 High: 33% sites at risk Medium: 0.05% land fraction at high risk

SSP5-8.5 2030 - 2100 High: 33% sites at risk Medium: 0.10% land fraction at high risk

Legend Low Medium High

Extreme winds, heat 

waves, and droughts 

affect all facilities 

while flooding and 

wildfires require site-

by-site assessment

2.3 Physical risk on transformation plants

Source: MunichRe, Climate Analytics, Marsh analysis
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Climate risks for the Santa Maria da Feira region and its 
factories (2/2)

Notes: 1. MunichReôs NATHAN Climate Change Edition. 2. World Bankôs Climate Change Knowledge Portal. 3. Climate impact explorer by Climate Analytics 

Extreme winds, heat 

waves, and droughts 

affect all facilities 

while flooding and 

wildfires require site-

by-site assessment

Hazard Scenario Time horizon
Risk Level as per Munich RE / 

Nathan1

Risk Level as per CCKP2 and 

CIE3 Recommendations 

Extreme 

wind

SSP2-4.5 2025 - 2030
Low: less than 2 tornadoes per 

10,000 km
Low: no cyclones expected

Relevant risk: quantify overall risk 

and recommend resilience 

measures to the industry

SSP2-4.5 2030 - 2100 n/a
Medium: Max windspeed from 

windstorms at 100y RP 230 km/h

SSP5-8.5 2025 - 2030 n/a Low: no cyclones expected

SSP5-8.5 2030 - 2100 n/a
Medium: Max windspeed from 

windstorms at 100y RP 230 km/h

Heat waves

SSP2-4.5 2025 - 2030 Medium: 4.9/10 average risk score Medium: 1.4% productivity loss

Relevant risk: quantify overall risk 

and recommend resilience 

measures to the industry

SSP2-4.5 2030 - 2100 Medium: 5.9/10 average risk score Medium: 2.8% productivity loss

SSP5-8.5 2025 - 2030 Medium: 4.9/10 average risk score Medium: 1.6% productivity loss

SSP5-8.5 2030 - 2100 High: 7.1/10 average risk score High: 7.7% productivity loss

Droughts

SSP2-4.5 2025 - 2030 Medium: 5.1/10 average risk score Low: -0.16 SPEI

Relevant risk: quantify overall risk 

and recommend resilience 

measures to the industry

SSP2-4.5 2030 - 2100 High: 7.8/10 average risk score Medium: -0.95 SPEI

SSP5-8.5 2025 - 2030 Medium: 5.9/10 average risk score Low: -0.16 SPEI

SSP5-8.5 2030 - 2100 High: 7.6/10 average risk score High: -1.97 SPEI

Humidity

SSP2-4.5 2025 - 2030 n/a Low: 0.2% humidity reduction

Measures to be considered in 

relation to the sensitivity of the 

production to humidity

SSP2-4.5 2030 - 2100 n/a Low: 0.8% humidity reduction

SSP5-8.5 2025 - 2030 n/a Low: 0.2% humidity reduction

SSP5-8.5 2030 - 2100 n/a Low: 1.2% humidity reduction

Legend Low Medium High

2.3 Physical risk on transformation plants

Source: MunichRe, Climate Analytics, Marsh analysis
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Value at Risk ( VaR): Estimated loss over a defined horizon at 
a specified confidence level for high -risk hazards

*Value at Risk (VaR): % of the total property value or annual revenue which may be lost in the indicated probability 

Source: MunichRe, Climate Analytics, Marsh analysis

Hazard Loss description Scenario Time horizon Source Probability PD VaR BI VaR 

River flooding 

- Increased rainfall frequency and intensity raises river flooding, causing infrastructure 

damage and disruption to operations

- External and internal fit-out damage

- Potential water-borne contamination of cork stock and structural damage from debris

- Possible loss of products, electrical supply, and IT systems

- Prolonged closures due to drying and remediation

SSP2-4.5 2050

MunichRe

100y RP 

= 1%
7.6% 4.0%

SSP5-8.5 2050
100y RP 

= 1%
7.6% 4.0%

Wildfires 

- Fire risk increases with hotter temperatures, stronger winds, and drier conditions

- External storage yards and signage are especially vulnerable; fires can spread quickly 

through stored stock, causing total asset loss, safety risks, and extended closures

- Smoke can infiltrate HVAC systems without direct flames, triggering evacuations

- Embers can cause exterior damage to buildings

- Power outages and damage to surrounding infrastructure can disrupt operations and lead to 

prolonged business interruption

SSP2-4.5 2050

MunichRe

100y RP 

= 1%
29.6% 26.5%

SSP5-8.5 2050
100y RP 

= 1%
31.4% 26.5%

Extreme wind

- Extreme winds are more frequent and intense, risking damage to exposed structures (roof, 

corners/junctions, façades)

- External storage systems and related products may be damaged

- Staff access, supplies, and customer deliveries could be disrupted

SSP2-4.5 2050 Climate Impact 

Explorerôs 

tropical cyclone 

probability

100y RP 

= 1%
23% 23%

SSP5-8.5 2050
100y RP 

= 1%
36% 36%

Heat waves 

- New extremes of higher temperatures: more frequent hot days and longer heatwaves

- Extreme heat causes staff discomfort, increases cooling demand, and strains HVAC and IT 

systems

- Overheating reduces productivity and raises energy costs

SSP2-4.5 2050 Climate Impact 

Explorerôs 

productivity 

decrease

100% n/a 1.4%

SSP5-8.5 2050 100% n/a 2.3%

Droughts 

- Climate-changeïdriven droughts, increasing in frequency and severity, will negatively affect 

water-intensive cork processingðespecially softening, rehydrating, and stabilising cork 

before cutting and drilling

- Water restrictions during droughts can disrupt these steps, including boiling cork with 

filtered water, steam in autoclaves, and washing and disinfecting corks after processing

SSP2-4.5 2050 Climate Impact 

Explorerôs 

precipitation 

decrease

100% n/a 1.0%

SSP5-8.5 2050 100% n/a 6.5%

2.3 Physical risk on transformation plants
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Climate impact on transformation plants projected for future 
production

*Risk is calculated by multiplying Value at Risk by the probability of each hazard. Source: MunichRe, Climate Analytics, Marsh analysis

Major factors affecting PD / BI in transformation plants

ü Heat waves : long-term productivity risk

ü Droughts: currently not disrupting production but may by 

2050 and 2100 as municipalities restrict water use; water 

competition could interrupt processes (e.g., boiling cork, 

steam in autoclaves, rinsing/disinfection)

ü Wildfires: highly relevant for companies near forests; 

current conditions favour fires, risks include damage to 

stock, safety hazards, smoke infiltration of HVAC leading to 

evacuations, exterior damage from embers, and potential 

extended closures

ü Riverine floods: some sites are vulnerable; impact is not 

expected to increase after 2030

ü Extreme winds: frequency and intensity will rise; risk to 

exposed structures (roofs, corners, façades) and external 

storage; staff access, supplies, and deliveries could be 

disrupted; stock in drying processes is particularly 

vulnerable; becomes a major risk by 2050ï2100

ü Climate - related risks to increase by 0.3x by 2030, 7x by 

2050, and 24x by 2100

Ƨ Impact on asset values and revenue loss

>

0,001

0,010

0,100

1,000

10,000

100,000

Current 2030 2050 2100

1,4% 1,8%

9,6%

35,7%

River flooding - Revenue loss

River flooding - Property damage

Extreme winds - Property damage

Wildfires - Revenue loss

Wildfires - Property damage Extreme winds - Revenue loss

Heat waves - Revenue loss

Droughts - Revenue loss

Total loss SSp 585

Ƨ Impact on BI % (Production)

100

92

66

60

70

80

90

100

2025 2030 2050 2100

% change

2.3 Physical risk on transformation plants
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Riverine flooding risk and affected locations

Source: MunichRe, World Bank, Climate Analytics, Marsh analysis

Under the SSP5 -8.5 scenario, by 2050, 2.5% of cork transformers could experience riverine flooding, 

with a 2% probability

MunichRe  Flood Risk 

hazard data

Areas threatened by 

floods

JBA flood maps with 

Return Periods (RP) of 

50, 100 and 500 years

No risk: 91.8%

500y RP: 4.9%

100y RP: 0.8%

50y RP: 2.5%

Factory

2.3 Physical risk on transformation plants
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Forest fires and affected locations

Source: MunichRe, World Bank, Climate Analytics, Marsh analysis

By 2050, cork transformers surrounded by vegetation could be damaged by wildfires under the SSP5 -

8.5 scenario

MunichRe Wildfire 

hazard zones

ƧWildfire hazard levels 

are driven mainly by 

drought/dryness and the 

presence of burnable 

material, using an 

empirical approach

ƧDrought conditions are 

defined by temperature 

and precipitation, with a 

vegetation parameter 

included based on 

vegetation and land-

cover/land-use data

ƧWind, arson, and fire-

prevention measures 

are not considered

Low risk: 16.4%

Medium risk: 27.0%

High risk: no sites

Critical risk: no sites

No risk: 56.6%

Factory

2.3 Physical risk on transformation plants
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Pluvial flooding risk and affected locations

Source: MunichRe, Marsh analysis

Most of the area has low pluvial flood risk, but a few sparsely located areas have medium risk that 

does not align with the sites
MunichRe Flood Risk 

hazard zone

Flash flood frequency 

and intensity are 

quantified by a hazard 

score that determines 

hazard level using 

meteorological data, soil 

sealing, and 

terrain/hydrographic 

data (slope and flow 

accumulation)

Zone 1: no sites 

Zone 2: 12.3%

Zone 3: 86.9%

Zone 4: 0.8%

Zone 5: no sites 

Zone 6: no sites 

Factory

2.3 Physical risk on transformation plants
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There are overlapping climate risks to global wine production

Major factors affecting wine production globally

ü Temperature rise and altered seasonality accelerate ripening, shift regional 

suitability, and affect grape composition (sugar, acidity, tannins), risking flavour 

imbalance and vintage variability

ü Drought and water stress reduce yields and quality, increase irrigation 

dependency, and raise production costs

ü Extreme weather events (heatwaves, frosts, hail, heavy rains, floods) cause 

direct crop losses and quality degradation, often in combination with other 

stressors

ü Pest and disease pressures expand and intensify (phylloxera, powdery 

mildew, downy mildew, botrytis) due to warmer, wetter conditions, increasing 

management complexity and losses

ü Wildfire smoke and heat increase smoke-taint risk and crop damage, adding 

further quality uncertainty

ü Interactions among factors (e.g., heat plus drought, disease with moisture) 

create compounded risks and greater vintage instability

ü Regional shifts in suitability; some traditional regions decline while new areas 

become viable, driving adaptation costs and strategic reallocation

ü Wine is not the preferred drink with high temperatures

ü Market and supply-chain risks rise from unpredictable yields, quality, and 

pricing, underscoring the need for resilience planning and climate-smart 

practices

World wine production volume (excluding juices and musts), 2000-2024

Production volume and vineyard surface areas have been in decline

Source: Nih.gov, van Leeuwen, C., Sgubin, G., Bois, B. et al. Climate change impacts and adaptations of wine production. Nat Rev Earth Environ 5, 258ï275 (2024). Tscholl, S., 

Candiago, S., Marsoner, T. et al. Climate resilience of European wine regions. Nat Commun 15, 6254 (2024), University of Pittsburgh, Marsh analysis

Evolution of world vineyard surface area, 2000-2024
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The global wine sector is at pressure 

due to climate and economic factors 

affecting productivity

The global capacity for production is 

also decreasing due to unsuitability of 

the land

Global wine consumption dropped to 

214.2 million hectolitres in 2024, a 

3.3% decline, driven by high prices and 

changing consumer tastes

We have projected a likely decline in wine production due to 
multiple factors in relation to climate change

3 ï factors affecting global wine production 

Production in

 decline

Contraction of 

vineyard areas

Shifting 

preferences

1

2

3

Source: Nih.gov, van Leeuwen, C., Sgubin, G., Bois, B. et al. Climate change impacts and adaptations of wine production. Nat Rev Earth Environ 5, 258ï275 (2024). Tscholl, S., 

Candiago, S., Marsoner, T. et al. Climate resilience of European wine regions. Nat Commun 15, 6254 (2024), University of Pittsburgh, Marsh analysis

Estimated impact on cork stopper demand globallyImpact on wine production
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The wine sector will react by diversifying the 

production zones, for example, there is a net 

increase of climatically suitable areas in 

Europe estimated by up to 60%

Emerging regions offer expansion potential, but 

scaling requires infrastructure and expertise 

>

>
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We can develop multiple scenarios to project the future of 
cork oak production in Portugal

Source: Marsh analysis
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Key insights

Overview

The analysis combines the most conservative outcome of SSP5-8.5 (worst-case) with SSP2-4.5 

(intermediate) for climate impact on cork oak sourced production (currently around 100 000 t/y in 

Portugal) and integrates likely outcomes from other models, including wildfires, downtime (PD/BI) on 

transformation plants, and climate-driven wine demand affecting cork stoppers 

Scenario 1

Ƨ Conservative outcomes of SSP5-8.5 and SSP2-4.5 across models 1ï4, excluding potential 

substitution of wine yards affected by climate change

Ƨ Including extreme events cause downtime for transformation plants; recovery occurs after 

repositioning; broader insurance coverage may mitigate financial impact (discussed in Phases 3 

and 4)

Ƨ Wildfires are likely to increase and threaten cork oak forests; cork production may be less affected 

due to tree resilience, but forest health and supply could still be impacted

Scenario 2

Ƨ Same baseline as Scenario 1, plus extended drought pressure from 2060 onward

- Cork growth and quality depend on regular moisture; extreme droughts or floods impair growth

- Drought tends to reduce production, though quality may be less affected

- Prolonged, severe droughts could weaken cork resistance, especially in recently debarked trees

- Cork growth can recover after very dry years, but production remains sensitive to summer drought

- Cork oak can adapt by shifting water use to deeper groundwater (possible hydraulic lift)

Scenario 3

Ƨ Conservative outcomes of SSP5-8.5 and SSP2-4.5 across models 1ï4 plus drought pressure from 

2060 onward

Ƨ About 70% of wine regions rely on climate variables; production may decline in some regions while 

new areas become suitable, leading to substitution

3

1

2

2.5 Aggregated scenarios
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Executive summary

Source: Marsh analysis

After studying the climate drivers for impact in the previous chapters, Phase 3 is devoted 

to the study of the financial and socioeconomic impacts of climate change.

First, we gather information of the dependency of the local economies and the socio -

economic  vulnerabilities  in the Iberian cork value chain. We found that climate stress is 

reducing producers' income and creates economic fragility in dependent regions. Along 

with decreasing profitability and aging landowners, this drives land abandonment and 

rural exodus, increasing fire risk, biodiversity loss, and landscape degradation. Job losses 

in cork harvesting and processing worsen rural unemployment and youth migration, 

intensifying depopulation and demographic aging, resulting in loss of human capital and 

workforce. The cork value chain faces interconnected  challenges  as loss of ecosystem 

services, cultural heritage erosion, water stress, and economic instability that threaten 

regional livelihoods and global competitiveness.

Climate variability leads to income reduction and price volatility affecting the industry 

financial stability. After correcting the drought risk calculation, we found that direct climate 

impact plus reduced wine production may lead to a revenue  decay  of  20% by 2050 and 

by 53% by 2100 if  measures  are not  taken . Impact on cork prices is cyclical and its 

evolution is more uncertain, so we focus on revenue as main financial indicator.

We reviewed the risk  mitigation  measures  deployed to manage climateïrelated risks on 

cork value chain. Cork  oak forestry  good  practices  are well known in the industry, but 

some measures can be optimized. Transition  plans  are being deployed by the largest 

actors to decarbonized and attract/retain clients and financial partners. Insurance  is not 

widespread in the forestry practices and new solutions as parametric insurance arise.

Along with inherent risk sales trajectory mentioned above, we envision two other 

scenarios  for  risk  mitigation . One where widespread conventional insurance helps to 

retain the risk in the 20-30% impact range, and a second one where decarbonisation 

practices and parametric insurance make this industry fully financially  sustainable . 

Phase 4 will help in identifying how to make this scenario a feasible reality.

3 Summary
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Iberian cork value chain
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Iberian cork value chain include has multiple climate change - 
related socio -economic vulnerabilities

1 ü Decline in cork productivity and quality due to climate stress: Increasing droughts, pests, and fires reduce cork oak growth and bark quality, leading to lower yields, reduced income for 

producers, and economic fragility in dependent regions

2 ü Land abandonment and rural exodus: Declining profitability and ageing landowners, exacerbated by climate impacts, drive land abandonment, increasing fire risk, biodiversity loss, and 

landscape degradation

3 ü Exposure to global price fluctuations: Climate-driven variability in harvests contributes to income volatility and financial risk for producers

4 ü Loss of rural employment: Climate stress and declining profitability reduce jobs in cork harvesting and processing, causing rural unemployment and outmigration of younger populations

5 ü Rural depopulation and demographic ageing: Climate impacts contribute to stronger depopulation and ageing in low cork oak coverage areas, resulting in loss of human capital and shrinking 

rural workforce

6 ü Reduced attractiveness of rural territories: Climate-related economic stagnation and service reductions make cork-producing regions less attractive for new residents and entrepreneurs, 

leading to fewer investments and ongoing depopulation

7 ü Reduced ecosystem services and environmental impacts:  Cork value chain face intertwined socio-economic and environmental challengesðincluding reduced cork productivity, biodiversity 

loss, climate mitigation decline, water stress, cultural heritage erosion, economic instability, and market risksðthat threaten regional livelihoods, ecosystem services, and global 

competitiveness

3.1 Socio-economic impact
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Declining cork productivity and quality from climate stress 
causes socio -economic impacts across producing regions

ü Increasing droughts, pests, and fires reduce cork oak growth and bark quality, 

causing lower yields, decreased producer income, and economic fragility in 

affected regions

ü The severity of these impacts will vary across regions depending on local climate 

change effects
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ü Employment: Reduced cork productivity leads to job losses in cork harvesting, 

processing, and related sectors, increasing rural unemployment and reducing 

seasonal and permanent work opportunities

ü Income: Lower cork yields decrease income for producers and workers, 

weakening local economies dependent on cork, this income reduction also 

affects related forest product sectors (e.g., honey, grazing), further diminishing 

economic stability

ü Demographic changes: Economic decline from reduced cork production 

accelerates rural depopulation and demographic ageing, as younger populations 

migrate to urban areas seeking employment, leaving behind an ageing workforce 

and shrinking communities

ü Community stability: The combined effects of job losses, income reduction, 

and demographic shifts undermine social cohesion, reduce public service 

viability, and threaten the cultural heritage linked to cork harvesting traditions, 

weakening overall community resilience

1
Extended drought may hinder the recovery and uptake

3.1 Socio-economic impact
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Declining profitability and ageing landowners drive land 
abandonment and degradation

ü Land abandonment and rural exodus: Declining profitability and ageing 

landowners, exacerbated by climate impacts, drive land abandonment, 

increasing fire risk, biodiversity loss, and landscape degradation

ü Forest management decline: Abandoned land reduces regular pruning, 

thinning, pest control and regeneration activities. This increases tree mortality, 

reduces cork quality over time, and accelerates the degradation of 

montado/dehesa systems.

ü Environmental degradation and higher fire risk: Unmanaged land 

accumulates biomass and increases fuel continuity, raising wildfire frequency 

and severity. This can cause irreversible ecological damage and major economic 

losses.

ü Collapse of local supply chains: Reduced forest activity affects cork 

harvesters, transporters, cooperatives, and small processing facilities. As 

businesses close or consolidate, remaining actors face higher costs and reduced 

service availability.

ü Erosion of traditional knowledge: Multi-generational management practicesð

such as selective regeneration, grazing integration, and sustainable bark 

harvestingðare lost when experienced land managers leave.

ü Land -use conversion pressure: Abandoned areas are more susceptible to 

conversion to low-biodiversity uses (e.g., intensive agriculture, plantations), 

accelerating the decline of ecosystem services.

2
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Rising exposure to global price volatility destabilises  incomes 
and weakens the cork value chain.

ü Dependence on natural cork markets makes producers vulnerable to fluctuations 

driven by global supplyïdemand dynamics, synthetic substitutes, and 

international trade conditions. Sudden price drops can severely strain the 

economic viability of cork-producing regions.

ü Income volatility for landowners and cooperatives: Sudden price drops 

reduce returns from cork harvests, directly impacting multi-year financial 

planning, as cork cycles span 9+ years.

ü Reduced investment in forest regeneration : Price uncertainty discourages 

planting, pruning, pest management, and silvicultural improvements, leading to 

long-term productivity decline.

ü Higher vulnerability for smallholders : Small landowners with limited financial 

buffers are disproportionately affected, increasing risk of indebtedness, property 

abandonment, or forced land sales.

ü Market power imbalance : Processors and global buyers gain bargaining power 

in volatile environments, exacerbating income inequality within the sector.

ü Risk of material substitution : If natural cork becomes perceived as less cost-

competitive, downstream industries (wines, construction, insulation) may shift to 

plastics or composites, reducing long-term demand.

3
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Declining rural employment undermines livelihoods and 
accelerates socio -economic deterioration.

ü Mechanisation, ageing labour, and reduced profitability shrink employment 

opportunities in cork harvesting, forestry, livestock grazing, and associated 

industries. Fewer local job prospects intensify depopulation trends and weaken 

rural economic structures.

ü Decline in stable and seasonal jobs: Lower cork yields, mechanisation 

pressures, and processing consolidation reduce employment opportunities in 

extraction, transport, sorting, and primary transformation.

ü Lower household income and economic multiplier effects: Reduced 

employment diminishes local purchasing power, harming dependent services 

such as retail, transport, hospitality, and agricultural supply companies.

ü Loss of specialised  workforce: Skills such as precise bark cutting (descorche), 

regenerative pruning, and ecological grazing management require years of 

training; as jobs disappear, these skills become scarce.

ü Increased precariousness and informal work: Seasonal workers may 

experience unstable contracts, lower wages, or need to migrate to find work, 

weakening household resilience.

ü Gender impacts: Womenðtypically employed in sorting, cleaning, and 

industrial tasksðare affected by the reduction of local processing units, widening 

gender employment gaps.

4

3.1 Socio-economic impact
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Advancing depopulation and ageing erode labour  availability 
and threaten regional socio -economic continuity.

ü Persistent outmigration, combined with rising longevity and low birth rates, 

results in shrinking and ageing populations across cork-producing regions. This 

demographic imbalance severely limits economic activity, labour availability, and 

community vitality.

ü Labour  shortages for forest management: Ageing landowners and limited 

young workforce reduce capacity for planting, harvesting, silviculture, and fire 

prevention, threatening long-term viability.

ü Declining services and infrastructure: Population decline leads to closure of 

schools, medical centres, shops, and transport routes, reducing quality of life for 

remaining residents.

ü Increased pressure on elderly populations: Older residents must manage 

properties with limited assistance, increasing physical strain and risk of land 

neglect.

ü Weakened community cohesion: Smaller and older communities have lower 

capacity for collective action, such as organising producer groups, local 

associations, and fire prevention networks.

ü Reduced attractiveness for new residents: Demographic imbalance creates a 

feedback loop: fewer services Ÿ fewer young families return or settle Ÿ further 

decline.

5 Population decline in cork - producing municipalities (%)

Source: Eurostat Regional Demographic Indicators 2022; INE Portugal; INE España
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Declining territorial attractiveness limits investment and 
accelerates socio -economic deterioration.

ü Economic stagnation, limited services, and constrained opportunities make cork-

producing regions less appealing for new residents, investors, and 

entrepreneurs. This reduces territorial competitiveness and deepens socio-

economic disparities.

ü Insufficient infrastructure for economic diversification: Poor digital 

connectivity, limited transport links, and outdated industrial facilities reduce 

competitiveness and discourage new businesses.

ü Low attractiveness for young professionals: Limited cultural, educational, 

and employment opportunities make it difficult to retain or attract skilled workers 

and entrepreneurs.

ü Weak innovation ecosystems: Rural areas often lack R&D centres, incubators, 

and training programmes that could modernise cork production and promote new 

bioeconomy opportunities.

ü Lower investment flows: Perception of stagnation and low return potential 

reduces public and private investment in forestry, processing, ecotourism, or 

landscape restoration.

ü Reputational decline of the territory: Territories experiencing depopulation, 

unemployment, and unmanaged landscapes become less attractive for tourism 

and for high-value branding linked to natural products.

6 Access to rural services index (0 -100)

Source: INE España; INE Portugal; Eurostat regional migration series
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Deteriorating ecosystem services increase climate vulnerability 
and disrupt cork -dependent economies.

ü Climate stress, land abandonment, and degradation of montado/dehesa systems 

weaken key ecosystem services such as carbon sequestration, biodiversity 

support, soil fertility, and water regulation. These losses directly affect both 

environmental resilience and local economic stability.

ü Declining ecological productivity and cork yield potential: Soil erosion, 

reduced water retention, and nutrient depletion limit tree growth, reduce bark 

thickness, and accelerate physiological stress.

ü Loss of biodiversity and ecological balance: Degraded habitats reduce 

pollinators, pest predators, grazing diversity and key species that maintain the 

montado/dehesa functioning.

ü Increased climate vulnerability: Lower soil moisture, fragmented landscapes, 

and weakened tree health increase susceptibility to drought, extreme heat, pests 

(e.g., Coraebus undatus), and severe wildfires.

ü Reduced carbon sequestration: Forest degradation lowers carbon absorption 

capacity, weakening both climate mitigation potential and future access to carbon 

markets.

ü Impact on secondary rural economies: Ecosystem decline affects honey 

production, mushrooms, grazing quality, nature tourism, and landscape-related 

cultural activities, reducing alternative income streams.

7 Carbon sequestration decline in montado / dehesa (tC02/ ha) )

Source: Copernicus Land Monitoring Service (Corine Land Cover 2000ï2022); EFFIS Fire Damage Statistic
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A new assessment for drought acute risk to improve the results 
from phase 2

ü We have found a resource that can substitute the drought extrapolation 

with a direct correlation of a drought indicator (SPEI) and cork growth.

ü The cork yield physical risk assessment we carried at phase 2 considered the 

chronic risk of water stress and higher average temperatures. It also extrapolated 

the water scarcity to taken into account droughts.

ü The document ñGestão do sobreiro para mitigar os efeitos das alterações 

climáticas na produção de cortiçaò by Filcork shows data that links Standardized

Precipitation Evapotranspiration Index (SPEI) and cork growth year by year from

1986 to 2009.

ü Marsh has found a strong positive correlation in these data between these two 

factors. The formula is: yield = 0.111 * SPEI +1.0333.

ü We retrieved the SPEI data from World Bankôs Climate Change Knowledge 

Portal.

ü We have applied the formula to SPEI data region by region in Portugal, obtaining 

the yield variation in scenarios SSP2-4.5 and SSP5-8.5 in each nonad of years.

Drought impact over yield (SSP2 -4.5)

yield = 0.111 * SPEI +1.0333
R² = 0.4446
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What is inherent risk?

Inherent risk is the natural risk a business faces before any controls or mitigation efforts are 

put in place. It represents the "raw" or "pure" risk of a process, activity, or industry in the 

absence of any protective measures. 

Key insights

The analysis combines the most conservative outcome of SSP5-8.5 (worst-case) with SSP2-

4.5 (intermediate) for climate impact on cork oak sourced production (currently around 100 

000 t/y in Portugal) and integrates likely outcomes from other models, including wildfires, 

downtime (PD/BI) on transformation plants, and climate-driven wine demand affecting cork 

stoppers 

Total physical impact on production (brown line)

Sum of the three following physical effects on cork production capacity:

Å Impact on cork oak total (green line): Merge of the effect of the chronic risks (temperature, 

water scarcity) and drought on the cork oak, reducing cork growth and yield.

Å Impact on plants (blue line): Extreme events cause downtime and increased costs for 

transformation plants.

Å Impact of wildfires (orange line): Wildfires are likely to increase and threaten cork oak 

forests; cork production may be less affected due to tree resilience, but forest health and 

supply could still be impacted.

Impact wine demand (purple line)

About 70% of wine regions rely on climate variables; production may decline in some regions 

while new areas become suitable, leading to substitution and recovery in the long term.

Total impact (black line)

The production will be the minimum between the production capacity and the demand.

Revenue  decays 20% by 2050 and by 53% by 2100. This is the inherent risk without 

considering the measures that the sector can take, as the insurance, emission 

reduction programs to attract more demand and alternative income as carbon credits.

3.2 Inherent risk impact
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Impact 2: Raw cork price projections over a nine -year period 
reveal a cyclical change

Source: Marsh analysis

Price (ҟ ϵ/kg)

>

Key insights

We used the phase 2 estimation of impact to calculate the price variation.

Price is more sensitive to soil-related factors (pH, C&S %, and CEC in meq/100 g) than to 

climate variables (precipitation)

Price forecast indicates that the accumulated precipitation is expected to decline over the 

forecast period, leading to lower prices. This effect harms cork producers but also cork 

transformers as it means there will be less high -quality cork on the market .

The worst scenario (SSP5-8.5) tends to induce more divergence in prices than SSP2-4.5.

The price oscillates in all countries, especially in Algeria. They only country will a clear 

decrease trend is Portugal, while the other countries tend to remain similar. 

These results should be interpreted with caution, as other market dynamics (supply and 

demand, stocks, quality concerns) will also influence price fluctuations over time. Inflation is 

not taken into account, results are expressed in 2023 euros.

Price evolution by country (ú/kg)
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Country Scenario 2021 2030 2039 2048 2057 2066 2075 2084 2093 2099

Portugal
SSP 2-4.5 1,60 1,70 1,58 1,58 1,49 1,54 1,49 1,49 1,50 1,53

SSP 5-8.5 1,60 1,65 1,58 1,53 1,52 1,51 1,39 1,43 1,41 1,40

Spain
SSP 2-4.5 1,63 1,75 1,50 1,63 1,57 1,64 1,60 1,65 1,63 1,64

SSP 5-8.5 1,63 1,69 1,56 1,56 1,63 1,61 1,51 1,66 1,61 1,64

Italy
SSP 2-4.5 1,72 1,76 1,63 1,73 1,67 1,72 1,67 1,73 1,72 1,72

SSP 5-8.5 1,63 1,70 1,58 1,58 1,65 1,60 1,59 1,61 1,60 1,62

Morocco
SSP 2-4.5 1,70 1,65 1,68 1,67 1,70 1,68 1,70 1,70 1,70 1,68

SSP 5-8.5 1,70 1,70 1,68 1,58 1,70 1,67 1,63 1,65 1,62 1,70

Algeria
SSP 2-4.5 2,50 2,63 2,30 2,53 2,33 2,55 2,33 2,70 2,33 2,58

SSP 5-8.5 2,60 2,78 2,42 2,34 2,65 2,47 2,39 2,55 2,44 2,57

3.2 Inherent risk impact
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Some risk mitigation measures are deployed to manage 
climate ï related risks on cork value chain 

Cork Oak Producers Cork Transformers Wine Producers

Ƨ Sustainable forest management to 

enhance resilience, including promoting 

regeneration, balancing age classes, 

and maintaining biodiversity

Ƨ Improved water management 

practices to combat drought and water 

stress, such as soil protection and 

organic matter stimulation

Ƨ Preventive silvicultural measures like 

undergrowth clearing and revitalising 

abandoned plots to reduce fire risk and 

improve forest health

Ƨ Research and development focused 

on identifying resistant genotypes, 

genetic improvement, and rejuvenation 

of old stands

Ƨ Diversification of income sources 

through activities like mushroom 

cultivation and pastoral improvements

Ƨ Financial incentives and support for 

reforestation programs and ecosystem 

service payments

Ƨ Energy efficiency and transition to renewable energy : Implementation of multiple measures 

to improve energy efficiency in industrial processes (audits, optimization of air compression, 

motors, boilers, lighting) and increase in the use of renewable energy, including photovoltaic and 

biomass projects, with clear targets to reach 100% renewable electricity in the future.

Ƨ Sustainable management and regeneration of cork oak forests : Reforestation, densification, 

and recovery programs for degraded areas, use of advanced techniques such as automated drip 

irrigation, and genetic improvement projects to increase the resilience and productivity of cork 

oaks against climate change, pests, and diseases.

Ƨ Circular economy and waste valorization : Recycling cork for non-traditional applications, 

reuse of treated industrial wastewater to reduce water consumption, and use of pruning waste 

as organic mulch to improve soil and water conservation.

Ƨ Innovation in sustainable products and materials : Development of new stoppers and 

products with bio-based materials to replace petroleum-derived ones, continuous life cycle 

assessment to reduce carbon footprint, and certifications supporting product sustainability.

Ƨ Sustainable finance and emission reduction commitments : Issuance of green bonds and 

sustainability-linked commercial paper programs with concrete commitments to reduce direct 

and indirect emissions aligned with international initiatives such as SBT.

Ƨ Certified forest management and collaboration with suppliers : Establishment of long-term 

forest management plans, promotion of sustainable management certifications, technical 

support to forest owners, and participation in collaborative initiatives for biodiversity conservation 

and fire prevention. Certification of the additional carbon absorbed with credible carbon credits.

Ƨ Commercialization of products with natural insulating properties : Cork aa a building 

material reduces energy consumption in buildings, implementation of energy and water 

management systems in facilities, and obtaining environmental certifications for buildings and 

products.

Ƨ Sustainable viticulture 

practices such as precision 

farming, improved water 

conservation, and pest control 

to adapt to climate impacts

Ƨ Selection of suitable terroir 

and exploration of grape 

varieties resilient to heat and 

drought

Ƨ Promotion of natural cork 

stoppers  for their 

sustainability and carbon 

sequestration benefits

Ƨ Participation in cork 

recycling programs to extend 

corkôs CO2 retention capacity

Ƨ Investment in energy -

efficient equipment  and 

renewable energy to reduce 

carbon footprint

ƧMarketing sustainable 

practices and the 

environmental advantages of 

natural cork to appeal to eco-

conscious consumers
Find o ptimization practices in the 

next slide.

Find best practices from three of the largest companies in the sector and the case of 

carbon credits in the next slides
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Cork oak producersô common practices can be optimised
Common practice Optimization of the strategy Source

Exclusion of grazing 

as a strategy to 

promote natural 

regeneration of cork 

oak

The duration of exclusion will depend on the restoration objectives:

Ƨ regeneration of cork oak ï 5 to 10 years without grazing. After that, it may be beneficial to install individual protectors on 

young trees and reintroduce livestock, to reduce vegetation, open clearings and again create the necessary conditions for 

the establishment of more regeneration; 

Ƨ shrub diversity ï at least 13 years without grazing;

As an alternative to grazing, manual or mechanized interventions in the vicinity of established plants reduce competition and 

ensure better growth conditions, while in the remaining area the existing vegetation maintains the protection, creating shelter 

and shade for acorns and seedlings.

Centro de Competências do 

Sobreiro e da Cortiça. 

Recuperar o potencial de 

regeneração no montado 

de sobro 

Sowing as a strategy 

for active restoration

Ƨ The regeneration of the cork oak forest, particularly after abandonment situations, occurs by outbreaks, in temporal 

windows of opportunity, in which acorns and seedlings can develop into plants, in limited periods of time, when conditions 

are favorable and provided that there is a seed bank available. 

Ƨ in seed selection processes there is no need to exclude or select acorns by size, since their size has no influence on their 

germination and survival capacity, impacting only the level of plant growth (larger acorns correspond to larger plants. 

Ƨ Sowing sites must be selected taking into account the type of ecosystem present, enhancing the most favorable 

conditions for establishment, namely complementing sowing with other active restoration measures.

Centro de Competências do 

Sobreiro e da Cortiça. 

Recuperar o potencial de 

regeneração no montado 

de sobro 

Reduction of tree 

density (tree number 

and basal area)

Each thinning intervention can reduce tree density by a maximum of 20% with respect to current stand basal area. Overall 

removal of basal area at forest management unit level must be below a yearly rate of 2%. Exceptions can occur in the 

presence of serious tree health issues or of conversion from coppices to high forests 

Indicators for the 

assessment and 

certification of cork oak 

management sustainability

Pruning Remove dead branches due to canker (casual agent Biscogniauxia mediterranea (De Not) O. Kuntze) and prune them, at 

the moment of cork extraction, to limit canker diffusion. Disinfecting pruning surfaces to avoid the spread of diseases. Use 

only chemical products authorized in the forest. Proper equipment and training should be provided to minimize health and 

environmental risks.

Indicators for the 

assessment and 

certification of cork oak 

management sustainability

Other good practice sources:  - DGRF (2005). Código International de praticas subericolas. 

   - CPF (2014). Cork oak forests. Forest typologies and management models. Generalitat de Catalunya. 

- BOAS PRÁTICAS DE GESTÃO EM SOBREIRO E AZINHEIRA" de la Direcção - Geral dos Recursos Florestais (2006) 
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https://www.filcork.pt/wp-content/uploads/2022/10/Recuperar-o-potencial-de-regenera%C3%A7%C3%A3o-no-montado-de-sobro.pdf
https://www.filcork.pt/wp-content/uploads/2022/10/Recuperar-o-potencial-de-regenera%C3%A7%C3%A3o-no-montado-de-sobro.pdf
https://www.filcork.pt/wp-content/uploads/2022/10/Recuperar-o-potencial-de-regenera%C3%A7%C3%A3o-no-montado-de-sobro.pdf
https://www.filcork.pt/wp-content/uploads/2022/10/Recuperar-o-potencial-de-regenera%C3%A7%C3%A3o-no-montado-de-sobro.pdf
https://www.filcork.pt/wp-content/uploads/2022/10/Recuperar-o-potencial-de-regenera%C3%A7%C3%A3o-no-montado-de-sobro.pdf
https://www.filcork.pt/wp-content/uploads/2022/10/Recuperar-o-potencial-de-regenera%C3%A7%C3%A3o-no-montado-de-sobro.pdf
https://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdfhttps://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdf
https://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdfhttps://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdf
https://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdfhttps://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdf
https://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdfhttps://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdf
https://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdfhttps://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdf
https://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdfhttps://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdf
https://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdfhttps://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdf
https://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdfhttps://iforest.sisef.org/pdf/?id=ifor2587-011&sm=1&ext=pdf
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Cork transformers case study 1: transition plan

Risks and opportunities addressed

Ƨ Increase in operational, transportation or raw material costs along the supply chain and/or business disruption due to scarcity and dependence on fossil fuels

Ƨ Increase in operational costs and fuel prices due to the rise in the tax on the use of petroleum products (ISP) or other additional taxes such as the carbon tax

Ƨ Competitive advantage and opening up of new markets associated with greater penetration/demand for reduced COϜ emission solutions on the market

ƧGreater resilience to rising energy prices due to market independence achieved through the use of self-produced energy (electrical and thermal)

Ƨ Access to dedicated green financing instruments, with a lower cost of capital, and attraction of investors due to reduced exposure to transition risks

Mitigation initiative

Corticeira Amorim has created a Transition Plan for climate change mitigation (Transition Plan) with quantitative targets. The targets include increasing energy efficiency, ensuring 

that a significant proportion of the energy consumed is renewable and reducing Scope 1 and 2 emissions by at least 2.5% per year until 2030, in line with the well below 2 C 

scenario. The Transition Plan currently does not include quantitative targets for scope 3, although a series of initiatives are considered to reduce Scope 3 emissions and set science-

based targets over the next three years.

In 2024, the energy consumed by Corticeira Amorim totalled 538,600 MWh. Around 45 energy efficiency measures were implemented, resulting from an investment of around 1.2 

million euros, which made it possible to achieve: 3.3% energy efficiency, around 53,800 MWh of energy saved and approximately 2,954 tCOϜeq avoided.

Corticeira Amorim completed the installation of 44,500 solar panels on the roofs of its 18 industrial units across Portugal, in 2024. This fact strengthens its commitment to using 

energy from renewable and controlled sources. This project, which represents an investment of more than 11 million euros, was developed between 2021 and 2024, resulting in 

around 24 MWp of installed capacity. 

Metrics and targets

Corticeira Amorim has been actively implementing various projects and measures under the following axes, applicable to the sustainability perimeter targets :

Ƨ Consistently and continuously improving energy efficiency by 2% year (energy efficiency project);

Ƨ Increasing the share of renewable sources in electricity consumption to 100% by 2030 (photovoltaic project);

Ƨ Use of renewable energy sources as the main source of energy, gradually eliminating fossil energy sources and guaranteeing controlled renewable energy consumption above 

66.7% (renewable energy project - biomass).

Source: Consolidated Sustainability Statement Corticeira Amorim 2024

3.3 Current mitigation
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Cork transformers case study 2: zero product footprint

Risks and opportunities addressed

Ƨ The price of the electricity and fuels purchased by cork manufacturers may increase if the carbon price of the EU ETS rises or new carbon taxes are imposed. Also, emissions may 

rise in the context of an industrial process shift towards granulated cork stoppers.

Ƨ The need to invest in new technologies to reduce emissions in alignment to a net zero pathway and fulfil stakeholder expectations may cause increased capital costs.

ƧWineries and construction companies demand for more sustainable products. Those can be stoppers made of alternative materials if they have lower carbon footprint in the 

medium or long term.

Ƨ New requirements of information from investors and banks related to climate and environmental information can rise the compliance costs for the companies.

Mitigation initiative

According to Diam, the Origine by Diam ranges have a lifecycle carbon impact lower that of "classic" stoppers.

Since 2017, Diam Bouchage has been marketing the Origine by Diam stopper, which combines cork granulate with bio-based materials (castor oil and beeswax) to replace petroleum 

products. This cap carries the OK Biobased® 4-star seal, a TüV Austria seal that guarantees the organic origin of the carbon contained in the products. Origine by Diam has a 4-star 

seal, i.e. the highest level of this certification: more than 80% of the carbon contained in the cap is of organic origin (fixed by photosynthesis).

In 2023, Diam Bouchage launched a new high-end concept with an ecological design on the spirits market, called "Setop Element", developed on the basis of two main research 

axes: design and naturalness. They manufacture heads from materials that are usually considered natural waste from the manufacture of spirits (whiskey bagasse, apple pomace, 

lavender, wood chips, etc.). The materials are supplied by the distillers themselves, who thus overcycle a material that is usually discarded at the end of its manufacturing process.

Metrics and targets

Diam Bouchage's carbon footprint in 2022 amounts to 67,722 tonnes CO2e, a decrease of 2% compared to 2019, while their activity has grown by more than 10% in this period. The 

emissions of the Scopes 1 & 2 decrease considerably (-20%), due both to the control of energy consumption and to the reduction of the emission factors of the Spanish and 

Portuguese electricity mixes.

The Oeneo group committed in mid-2021 to significantly reduce its carbon footprint by signing up for the Science Based Target Initiative's W2DS pathway.

The continuous improvement of procedures from an energy and material balance point of view leads to a progressive reduction in the carbon impact of the reference closures of the 

Still Wines and Sparkling Wines ranges by more than 30% in 10 years.

Source: DIAM Rapport Environnmental 2023
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Cork transformers case study 3: sustainable finance

Risks and opportunities addressed

Ƨ Businesses can capture new opportunities by underwriting green bonds and projects, such as low-emission energy production and energy efficiency improvements. 

Ƨ Energy savings through new efficient technologies

Ƨ Reduced energy prices through the use of solar panels

Mitigation initiative

CORK SUPPLY has launched a 10-million-Euro sustainable financing operation, consisting of a sustainability-linked Bond Loan, reaching maturity in 2029. With this operation, CORK 

SUPPLY consolidates the connection between its financing cost and its sustainability performance, reinforcing and demonstrating its strategic relevance and commitment, at all levels 

of the organisation, to achieve best-in-class goals in ESG (Environmental, Social and Corporate Governance) indicators.

The sustainability objectives have been defined by Cork Supply in its Sustainability-Linked Financing Framework which complies with the conditions set out in the "Sustainability-

Linked Bond Principles" published by the International Capital Market Association, as per an opinion issued by an independent external entity.

Jochen Michalski, Founder and President of Cork Supply said: "At Cork Supply, sustainability is not just a responsibility ï it is a key pillar for our growth, innovation and service to our 

customers. This bond issuance represents a milestone in our long-standing commitment to environmental stewardship, establishing a clear link between our financial strategy and the 

sustainability objectives we have committed to. We are proud to collaborate with Montepio in this operation, which reinforces our vision of building a resilient and regenerative future".

Metrics and targets

The financing was carried out under CORK SUPPLY's Sustainability-Linked Bond Framework and is indexed to the goals of:

(i) reducing direct (scope 1) greenhouse gas emissions and indirect (scope 2) greenhouse gas emissions resulting from energy consumption, by at least 35% by 2027, compared to 

2022;

(ii) carrying out a minimum of 15 WE CARE initiatives in 2027. CORK SUPPLY's WE CARE programme aims to promote corporate well-being and an organisational culture focused 

on the employeesô health, safety, and quality of life.

Source: Cork Supply press releases and Sustainability Report 2023
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Carbon credits economic opportunity for the cork industry

The voluntary carbon credit market is a system where companies, organizations, or individuals buy and sell carbon credits to compensate their greenhouse gas (GHG) 

emissions beyond regulatory requirements. Considering the local context of Cork, companies can benefit from the voluntary carbon credit market in several ways:

Å Access to new markets and customers : Increasingly, consumers and business partners value sustainability. Participating in the voluntary market can enhance reputation 

and open commercial opportunities.

Å Incentives for innovation : Buying or generating credits can drive investments in clean technologies and energy efficiency, reducing long-term operational costs.

Å Revenue diversification : Agricultural or forestry businesses in Cork can generate sellable credits through carbon capture projects or sustainable practices.

Cork extraction is fully compatible with generating carbon credits; in fact, the industry is often highlighted as a model of sustainable and carbon-negative production. Harvested 

cork oak trees actually absorb 2.5 to 4 times more COϜ than unharvested trees while they regenerate their bark.

These are some experiences demonstrating that it is a growing opportunity, for example:

ÅGreen Heart of Cork Projeto promoted by WWF with a view to the conservation of cork oak forests certified according to the FSC (Forest Stewardship Council) procedure 

of about 500 thousand hectares in area, in the municipalities of Coruche, Chamusca and Ponte de Sor, with the APFC - Association of Forest Producers of Coruche as a 

partner. With the support of companies such as Coca-Cola, Unilever, The Body Shop, Grupo Onyria, Jerónimo Martins and Botanica by Air Wick. Mediated by Associação 

Natureza Portugal (ANP) and WWF, producers are financially remunerated for the additional benefits provided in terms of safeguarding biodiversity, carbon sequestration, 

and conserving water and soil resources. According to public information from WWF1, the Jer·nimo Martins Group paid ú8.13/ha annually between 2013 and 2017, 

ú14.15/ha between 2018 and 2020, and ú18.87/ha in 2021 to APFC forest owners; and Coca-Cola support with the payment of 17 ú/ha.

Å The cork oak plantations carried out between 2020 and 2023 on the properties managed by Amorim AgroFlorestal  have been included in a project to emit carbon credits, 

and it is estimated that over a 100- year period they could contribute to the emission of approximately 500,000 carbon credits.

ÅQuercus Suber Heritage produces carbon credits that undergo strict certification and verification procedures by a reputable global standard, Gold Standard.

Carbon credit generation is cork forests is an issue that was widely covered in the ñEstudo de Sustentabilidade Setorial. Valorização dos Serviços dos Ecossistemas no Setor da 

Cortiçaò by APCOR in 2023.
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Limitations to the carbon credit opportunity

Key limitations to generating carbon credits through cork oak reforestation in Portugal include the trees' slow growth, high vulnerability to climate change and forest fires, and 

regulatory and economic barriers associated with the complexity of montado management. The growth challenge is well known by the sector, and the climate change effects have 

been studies in this project, so we focus on the regulatory limitations .

Å Specific conditions for reforestation or afforestation projects : they must typically have a "Forestry Intervention Project" and meet specific area and density criteria to 

qualify as a formal "forest holding" under the law (e.g., minimum 0.5 hectares, 20m width, 10% canopy cover at maturity).

Å Stringent requirements of carbon market standards , particularly: 

o Permanence and Reversibility : Carbon credit schemes require the stored carbon to be permanent. Cork oak forests face high risks from forest fires and climate 

change-induced stress and disease, which can reverse sequestration efforts. Proving long-term resilience and securing buffer mechanisms (insurance pools of 

credits) to mitigate these risks is a significant regulatory and practical challenge.

o Additionality : A project must prove that the carbon sequestration would not have occurred without the carbon credit incentive. Given that some cork oak (montado) 

management receives existing EU and national subsidies for ecosystem services and landscape management, proving "additionality" can be complex and lead to 

potential issues with "double counting" of carbon benefits.

o Monitoring, Reporting, and Verification (MRV): The complex montado agroforestry system, which includes trees, pasture, and livestock, makes quantifying the 

exact carbon sequestered over long periods technically challenging and costly. Project promoters must adhere to rigorous third-party validation and verification 

(MRV) protocols to ensure credit quality.

o Accounting : some standards and specific national inventory methods have historically struggled with fully integrating the carbon stored in the harvested products 

and the complex dynamics of agroforestry systems like the montado, leading to debates over data and system boundaries.

o Risk Aversion : Due to the high fire risk in the Iberian Peninsula, carbon credit standards may require larger "buffer pools" of credits to account for potential losses, 

which can reduce the number of credits available for sale by the project developer. 

Å Policy and Financial Incentives : While EU policies have supported new plantations, the resources allocated to ongoing forest management are often inadequate to cover 

the costs of effective, climate-resilient practices. Without a robust and reliable carbon market or sufficient financial rewards (e.g., through payment for ecosystem services 

schemes), landowners may lack the incentive to adopt long-term, sustainable management over immediately profitable land uses.
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Risk transfer solutions for cork oak production in Iberia 
primarily integrated within broader agroforestry frameworks

ü Insurance products specifically designed for cork oak forests do exist, though 

they are relatively specialized due to the unique nature of cork oak cultivation 

and its economic importance

ü They may be available through specialized agricultural or forestry insurance 

providers, sometimes supported by government programs or subsidies due to 

the environmental and economic importance of cork oak ecosystems

ü These insurance products typically focus on protecting against risks that can 

affect cork oak forests

ü Fire Insurance: Cork oak forests are highly vulnerable to wildfires, which can 

cause significant damage. Fire insurance policies for cork oak forests cover 

losses due to fire damage to the trees and the cork harvest.

ü Natural Disaster Insurance: This includes coverage for damage caused by 

storms, drought, floods, or other natural events that can impact the health and 

productivity of cork oak forests.

ü Pest and Disease Insurance: Some policies may cover losses due to 

infestations or diseases that affect cork oak trees, which can reduce cork yield or 

kill trees.

ü Harvest Insurance: Since cork is harvested periodically (every 9-12 years), 

some insurance products cover the loss of cork yield due to adverse conditions 

or damage during the harvest period.

ü Reforestation Insurance: Coverage for costs associated with replanting or 

restoring cork oak forests after damage.

ü Parametric insurance solutions for agroforestry systems are designed to help 

farmers and landowners manage financial risks from unpredictable weather and 

natural disasters

ü Unlike traditional insurance, parametric insurance triggers automatic payouts 

based on predefined environmental parameters, such as rainfall levels, wind 

speeds, or temperature thresholds, rather than on assessed actual losses

How it works for agroforestry:

ü Parameters are defined based on specific crops, regions, and hazards, setting 

measurable thresholds for weather events that could harm agroforestry systems

ü Real-time data from satellites and weather stations monitor these parameters 

continuously

ü When a threshold is breached, a payout is automatically triggered without the 

need for traditional claims processing

ü Farmers can use the funds flexibly for replanting, buying inputs, repaying loans, 

or recovery efforts

For cork oak montados / dehesas

ü Parametric insurance for cork oak forests would work by triggering payouts 

based on predefined measurable parameters related to risks such as drought 

severity, wildfire occurrence, or temperature thresholds, rather than indemnifying 

actual loss

ü This allows faster claims processing and reduced assessment costs

Conventional Insurance Parametric Insurance
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Insurance penetration for montados  in Portugal is low

Type of 

coverage
Penetration Level / Design Key quantitative indicators Source

Crop

Insurance ï

agriculture

Main insurance for agricultural production (cereals, 

vegetables, fruit, vineyards, etc.), with public reinsurance and 

a premium subsidy. The premium can be subsidized up to 

70%, or 60% for farmers with Family Farming Status.

The Portal da Agricultura/IFAP (Agriculture Portal/FAP) 

describes crop insurance and publishes statistical data 

(ñDados e contrata­«oò, ñSinistrosò), but does not provide 

a calculated national or regional penetration rate. Sector 

associations (ANPROMIS, etc.) point out that insurance 

has a ñreducuzida express«o na conta de cultura do 

milhoò (reduced expression in corn farming accounts) and 

recommend its purchase ïindicating low current 

adoption.

Portal da Agricultura / IFAP ï Crop Insurance 

(rules and statistics). ANPROMIS / Agriterra / 

Agroportal ï mentions of the ñreduced useò of 

insurance in Portugal.

Crop

Insurance by

region

IFAP allows disaggregation in its statistics by NUTS II/NUTS 

III, but for public documentation purposes, low overall 

penetration is reported, even in extensive crops in the Central 

and Alentejo regions (e.g., corn in Mondego). Clear 

percentages of "insured production / total production" by 

region are not published.

There are references to specific events (e.g., Storm 

Leslie 2018 in the Central region) and the need to 

purchase insurance, but without figures on the 

percentage of insured farmers by region.

IFAP ï crop insurance statistics and ANPROMIS 

press releases; both highlight the still limited use 

of insurance, especially for extensive crops.

Forestry 

insurance / 

cork oak and 

cork forest

Private forestry insurance products exist (Caixa Geral, Crédito 

Agrícola, etc.) that cover fires and other risks to forest areas, 

but the press and experts indicate that in practice there is very 

little uptake due to the extremely high fire risk and the cost of 

premiums. It does not have a specific public line of insurance, 

such as Line 319 as in Spain.

Penetration is very low, and most landowners depend on 

post-fire public aid and sustainable management 

programs (FSC, etc.).

Portal da Agricultura / Agricultural Insurance

(general framework for aid). Private entities

(CGD, Crédito Agrícola) describe forestry

products geared towards fire prevention. 

Literature on montado and cortiça reinforces the

importance of the ecosystem and its vulnerability

to fire.
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Insurance in Spain is covered by Agroseguro

Type of coverage Penetration Level / Design Key quantitative indicators Source

Agricultural 

insurance ï 

agriculture (crops 

and livestock)

Mature, voluntary system: combined agricultural 

insurance managed by Agroseguro, subsidized by 

ENESA, and reinsured by the Consortium. It covers 

herbaceous, woody, and horticultural crops, wine grapes, 

etc.

2023: Insured capital ú16,918 million (record), >6 million 

hectares of land, 36.9 million tons of production, 416 

million animals insured. Agricultural production 2022: 

ú63,770 million (total agricultural production value). ᵼ 

Insured capital å 25ï27% of the value of agricultural 

production.

ENESA ï2023 Indicators Report (insured capital 

ú16,916 million). Agroseguro ï2023 Note 

(ú16,918 million, 6 million ha).

MAPA ïIndicators/Agricultural Income(ú63,770 

million agricultural production).

Agroforestry / 

forestry ï Line 319 

ñForestry 

operationsò

Specific line for private forest stands, with two 

guarantees: a) reforestation/regeneration of the stand; b) 

production of cork, pine cones, and poplar wood. It 

primarily covers risks of fire, flooding/torrential rain, 

hurricane-force winds, and snow.

Special conditions define virgin cork and reproductive 

cork, and specify that the following are covered: (i) costs 

of reforestation and regeneration of the forest stand; (ii) 

losses on the reproductive cork harvest. There are no 

simple public statistics on the ñ% of forest or cork oak 

area insuredò; forest insured capital is small compared 

to agricultural capital.

MAPA ï Line 319 Forestry Operations (official 

documentation and special conditions) (definition 

of virgin/reproductive cork and coverage). 

Commercial summaries (brokerages) confirm 

coverage for reforestation and cork production.

Cork in 

dehesas/agrosilvo-

pastoral systems

Forest insurance 319 is nationwide, applicable to cork oak 

stands (dehesas and cork oak woodlands) in all 

Autonomous Communities; there is no specific regional 

line. It is more frequently taken out where there are areas 

of cork oak forest managed by businesses (western 

Andalusia, Extremadura, Catalonia, and part of Castilla-

La Mancha).

No data on regional penetration (% of cork oak insured) 

are available in public sources; only aggregated figures 

by line are published, and in some reports, total forest 

insured capital is also provided.

MAPA ï Forestry Operations page / Line 319 

(state application).
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Agroseguro ñL²nea 319ò insurance coverage for Spanish 
forests does not cover the highest climate risk: drought

Agroseguro  is the Spanish association of insurance companies of combined agricultural insurance. It is responsible for the management of agricultural insurance on behalf of and on behalf of the 

insurance companies that are part of the co-insurance pool. It is not, therefore, an insurance company, but a management entity.

Agroseguro's forest insurance covers the costs of regeneration and reforestation of all forest masses, as well as certain forest productions as cork, damaged due to the risks of fire, hurricane 

wind, snow and flooding-torrential rain, according to the stipulations contained in the special conditions. Droughts are not covered .

Risk

Production Reforestation

Insured capital
Minimum 

compensation
Deductible Insured capital Minimum compensation Deductible

Forest fire 100%
0.25 ha and 50 ú/ha 

of damage
Damage: 10% 100%

0.25 ha and 50 ú/ha of 

damage
-

Extreme wind and snow 100%
10% with a 

minimum of 0.25 ha
Damage: 10% 100% 20 trees/ha -

Flood and extreme rainfall 100%
10% with a 

minimum of 0.25 ha
Damage: 10% 100% 20% -

Drought (not covered) - - - - - -

Exclusions :

- The production of reproductive cork from the plots on which the corkage has been uncorked in the summer prior to the year in which the insurance declaration is to be contracted.

- The production of bornizo cork.

- Those plots whose surface area is less than 0.25 hectares.

- Plots that are in a state of abandonment or that the destruction or loss of the forest mass has occurred.

- Those plots that have the presence of scrub with a degree of coverage greater than 60% and an average height of more than 1.5 metres, except in forest masses located in protected areas 

where rules are established that limit compliance with this condition. 

- Cork oak plots in which no corkage has been uncorked in the last 15 years and are cork oak trees that have exceeded the age of the first corkage.

Valuation conditions : the 90% valuation is paid if the last harvest was more than 6 years ago and more than 40% of the area was affected. There are coefficients to reduce the damage valuation 

for other cases.
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Insurance and product decarbonisation are mitigating the 
climate risk over sales and can reduce it even more

Source: Marsh analysis

Parametric insurance can compensate drought losses (while production is still exposed to chronic changes)
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Conventional insurance compensates the losses after extreme events affecting the transformation plants
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Decarbonisation of the cork industry and net zero scenarios lead to a larger market share over alternatives
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Insurance may reduce the total physical impact to production (cork oak & factories) from an 

inherent risk (IR) to a conventional insurance scenario (S1) and a total insurance scenario (S2)  

S1

IR

S2

The combination of the three production scenarios above and 

the two demand scenarios on the left result in the cork sales 

scenarios on the next page.

3.5 Mitigation scenarios
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Along with inherent risk sales trajectory, we envision two 
scenarios for risk mitigation 

Source: Marsh analysis

>

Key insights

This analysis reduces the previously calculated inherent risk to a residual risk considering that all 

actors apply the insurance and decarbonisation solutions.

Sales = minimum (production, demand)

Inherent risk 

No solutions are applied, and sales evolve as explained in the inherent risk section. Sales 

decrease is driven by demand decay until 2050 and then is driven by production crisis.

Revenue decays -20% by 2050 and by -53% by 2100.

Scenario 1 - Residual risk after application of conventional insurance to factories

This is the business-as-usual trajectory, as most of the industries are covered by conventional 

property natural catastrophe policies.

The impacts on transformation sites get mitigated to a smaller impact that takes into account 

insurance costs and deductible amounts after a claim. Drought disruptions are not covered.

The risk is still -20% by 2050 due to lower demand, but then the fall is contained to -26% by 2100.

Scenario 2 - Residual risk after application of all insurance solutions to factories and 

forestry, plus emission reduction initiatives

The risks mitigated are:

Å Impact on factories: as in scenario 1.

Å Impact on cork oak: drought effect is compensated by parametric insurance.

Å Impact wine demand: cork stoppers displace gradually the other materials which cannot be 

carbon neutral, halving their 30-35% market share by 2100.

The risk is contained to a -14% by 2050 and -10% by 2100.

In the three cases, sales are decreased by wine demand crisis first until 2050-2065. Then, as new 

wine areas are created, the worst risk is climate variations affecting cork oak yield.

Sales (t/y)
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Scenario 1 - Conventional insurance

Scenario 2 - All insurance plus decarbonisation
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3.5 Mitigation scenarios
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Clean view of the results

Source: Marsh analysis

Sales (t/y)

S1

IR

S2

Inherent risk, no measures taken

Scenario 1, wide conventional insurance coverage

Scenario 2, wide conventional and parametric 

insurance coverage and decarbonisation

No impact by 2030 if using parametrics 

-4% revenue as wine 

sector suffers 

-14% with less demand but more market share 

-20% with a wine sector still not adapted

Parametrics and decarbonisation achieve a sustainable 

cork industry (-10% only)

Factory risk contained but cork oak yield affected (-26%)

Catastrophic scenario (-53%) for cork oak yield 

(droughts) and factories (extreme events)

Risk dominated by wine yield crisis, 

leading to less demand
Risk dominated by cork oak yield crisis, 

plus factories impacted by extreme events 

3.5 Mitigation scenarios
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Executive summary
4 Summary

Source: Marsh analysis

Phase 4 focuses on the risk and opportunity management measures and plans that 

the different actors can implement to make real the best possible scenario of those 

presented in phase 3.

We present a list of adaptation practices to reduce the physical climate risk mainly 

in the forests but also in the factories. There are measures that can prepare the 

montados and dehesas for all risks, conserving them in good health. Other 

recommendations focus on the worst risks assessed as droughts, wildfires and 

diseases. Current good practices are the best starting point but may not be 

sufficient as the suitable areas for each cork oak variety changes.

The transition climate risks and opportunities must be addressed with very different 

mitigation practices. Many of them are already being implemented by some actors 

in the industry, as corporate decarbonisation plans and product differentiation. 

Others must be studied as the alignment with the EU sustainability taxonomy or the 

solutions that CTCOR is proposing through the projects CO2RK and Produtech R3. 

Sustainable finance and carbon credits are a key element to diversify fiancé and 

income options.

These practices cannot reduce the whole risk, and new risk transfer solutions are 

emerging to cover the gap. Parametric insurance is a type of insurance that 

provides payouts based on predetermined parameters or triggers, rather than the 

traditional claims process that assesses individual losses, so it can complement 

them. In the next pages we show how they work, their benefits and a case study.

Lastly, we present an implementation roadmap for risk management at company 

level, with recommendations for each of the climate management areas for cork 

companies, helping them achieve an integral resilience to the challenges we 

exposed in this report.



4.1 Physical climate risk 

adaptation practices 
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Physical climate risk adaptation practices
No.

Risk 

type

Risk 

category
Main risk addressed Mitigation strategy Status Source

1 Physical All
Stand structural

degradation

Implement an adaptive silvicultural framework that enhances stand structure and reduces competition, 

combining selective thinning, release cutting, formative pruning and targeted clearing. These 

interventions promote tree vigor, improve light and water availability, and increase resilience to drought, 

fire and pest outbreaks. Prioritise the removal of suppressed or poorly formed individuals and maintain 

structural heterogeneity to strengthen ecosystem stability under climate variability.

Trend
Vericat et al.; 

LIFE SUBER

2 Physical All Regeneration failure

Promote effective regeneration through a combination of high-quality acorn sowing, assisted natural 

regeneration and climate-resilient planting methods. Ensure acorn selection based on viability and 

weight, use protective devices to limit predation, and apply soil-moisture conservation techniques to 

reduce seedling desiccation. Integrate long-term monitoring of regeneration success, adjusting planting 

density and microsite selection based on climatic projections.

Current Vericat et al.

3 Physical Chronic
Hydric stress in young 

stands

Deploy efficient localised irrigation systems (e.g., drip irrigation, automatic cistern irrigation) 

complemented by mulching, shading and soil-water retention techniques. These measures significantly 

improve early-stage survival and growth under severe drought. Integrate remote monitoring of soil 

moisture and adjust irrigation schedules to optimise water use, reduce operational costs and enhance 

drought resilience during stand establishment.

Current

Amorim

Sustainability

Report

4 Physical All
Ecosystem degradation 

and low resilience

Apply large-scale ecological restoration actionsðincluding afforestation, enrichment planting and post-

disturbance rehabilitationðto recover degraded cork oak landscapes. Focus on improving soil fertility, 

enhancing biodiversity, stabilising slopes, and restoring ecological connectivity. Use genetically diverse 

and site-adapted plant material to increase long-term resilience to heat, drought and disease pressures. 

Integrate restoration into landscape-level management planning.

Current

Amorim; 

Diam 

Bouchage

5 Physical All Operation-related risks

Strengthen adaptive capacity by investing in training, R&D programs and collaborative platforms (e.g., 

ForestWISE) that improve forest operations, monitoring and risk management. Promote best practices 

in cork extraction, pruning, soil conservation and biodiversity management. Implement continuous 

learning models that incorporate scientific findings and technological innovation into day-to-day forest 

management.

Trend ForestWISE

6 Physical Acute
Landscape fire

vulnerability

Implement integrated fire-risk management strategies that include fuel reduction (through thinning, 

biomass removal, and controlled clearing), residual biomass redistribution, and the creation of vertical 

and horizontal fuel discontinuities. Combine these with fire-resilient stand design and landscape-level 

measures to reduce ignition probability, slow fire spread and protect cork quality and ecosystem 

integrity.

Trend LIFE SUBER

4.1 Adaptation practices

Source: Marsh analysis
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Physical climate risk adaptation practices

No.
Risk 

type

Risk 

category
Main risk addressed Mitigation strategy Status Source

7 Physical Acute

Disease ï Pathogenic 

infections (Phytophthora 

etc.)

Adopt integrated disease-management protocols including sanitary thinning, strict tool disinfection, 

minimisation of bark and root wounds, optimisation of soil moisture conditions and application of 

targeted fungicidal treatments when necessary. Reinforce tree vigor through appropriate silviculture 

and monitor infection hotspots using early detection systems. Implement soil-health improvement 

practices to reduce susceptibility and improve natural resistance.

Current LIFE Suber

8 Physical Acute
Disease ï Canker and 

fungal decline

Reduce fungal infection pressure by limiting heavy pruning, removing infected branches before 

sporulation, and avoiding operations during periods of high humidity. Maintain tree vigor through 

adequate stand density, soil conservation and minimisation of stress factors (e.g., drought, 

wounding). Strengthen preventive measures by ensuring proper sanitisation of equipment and rapid 

removal or destruction of infected material.

Current LIFE Suber

9 Physical Acute
Drought ï Physiological 

stress and productivity loss

Increase drought resilience by adjusting stand density, enhancing phenotypic and genetic diversity, 

and prioritising varieties with superior water-use efficiency. Implement soil-water conservation 

measures, reduce competition for resources and integrate climate-adaptive silvicultural regimes. 

Use long-term monitoring of growth trends and climatic variables to refine management responses.

Trend

Marsh analysis. 

See page 117 

for variety 

selection

10 Physical Acute
Drought ï Reduced cork 

production

Adapt cork harvesting cycles to drought intensity by postponing extraction when necessary and 

evaluating cork caliber and quality prior to harvest. Maintain flexible harvest schedules informed by 

physiological indicators and climate data, reducing stress on trees and ensuring sustainable cork 

production in years with exceptional water deficits.

Trend Vericat et al.

11 Physical Acute
Wildfire ï Increased fuel 

load

Reduce wildfire risk through strategic biomass management, fuel discontinuity creation and regular 

clearing of accumulated residues. Reinforce fire-resilient stand structures and maintain access 

routes for rapid intervention. Combine preventive silviculture with post-fire restoration frameworks to 

accelerate ecosystem recovery and avoid long-term productivity loss.

Trend LIFE Suber

12 Physical Chronic
Water scarcity ï Industrial 

processes

Improve water efficiency through adoption of ISO 46001-aligned management systems, optimisation 

of industrial processes and reuse of treated wastewater. Invest in water-saving technologies, 

strengthen metering and monitoring and integrate water-risk considerations into operational 

planning and procurement.

Current

Amorim 

Sustainability 

Report

4.1 Adaptation practices

Source: Marsh analysis
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Physical climate risk adaptation practices

No. Risk type
Risk 

category
Main risk addressed Mitigation strategy Status Source

13 Physical Acute
Heat waves ï Worker 

safety risk

Implement comprehensive heat-stress management protocols including adjusted work schedules, 

hydration and rest policies, provision of shade and PPE, and continuous monitoring of worker 

exposure. Train supervisors and field teams in early detection of heat-related symptoms, ensuring 

compliance with occupational health standards under intensifying climate conditions.

Current

Amorim 

Sustainability 

Report

14 Physical Acute
Pests ï Insect damage 

(Coraebus undatus)

Deploy integrated pest management combining pheromone trapping, targeted removal of infested 

branches, seasonal timing of interventions and reinforcement of tree vigor through adequate stand 

management. Incorporate biological control methods and maintain updated pest monitoring 

systems to anticipate population dynamics and reduce infestation intensity.

Current LIFE Suber

15 Physical Acute
Pests ïGeneral arthropod 

pressure

Promote natural pest regulation by enhancing habitat conditions for auxiliary fauna such as 

insectivorous birds, bats and parasitoids. Implement measures like nest-box installation, retention

of cavities and diversification of understory vegetation. Combine ecological enhancement with

preventive silviculture to maintain a balanced pestïpredator dynamic.

Trend LIFE Suber

4.1 Adaptation practices

Source: Marsh analysis

References :

Å Vericat, P.; Piqué, M.; Serrada, R. (eds.). 2012.ñGesti·nadaptativa al cambio global en masas de Quercusmediterr§neosò. Centre Tecnològic Forestal de Catalunya, Solsona

Å LIFE Suber. ñGuía de recomendaciones y medidas de adaptación al cambio climático en la gestión de Quercus suberò

Å Amorim Sustainability Report 2024

Å DIAM Bouchage Environmental Report 2024

ÅForestWISEôs FoRES project
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Physical climate risk adaptation practices

The analysis demonstrates that the mitigation strategies applied to cork oak landscapes and to the broader cork value chain are consistently aligned with a 

model of adaptive,  resilient,  and sustainability -oriented  forest  management . The core lines of action ðsilvicultural management, active regeneration, 

ecological restoration, water management, forest health protection and operational good practicesð collectively address the physical risks associated with 

climate change in an integrated manner.

These findings are strongly aligned with the compensatory measures defined in the ñDespacho n.º 9353/2023, de 12 de setembro ï Relatório Final. Medidas 

Compensatórias ï Sobreiro e Azinheiraò, which emphasise the protection of cork oak structure, the reinforcement of natural regeneration, and the 

implementation of management practices compatible with long-term ecosystem conservation. This regulatory coherence reinforces the validity and strategic 

relevance of the mitigation framework identified.

The approach is also consistent with the innovation pathways being developed under the Montado Living-Lab, currently in progress, which promotes applied 

research, adaptive restoration strategies, and resilience-building for cork oak socio-ecological systems. This alignment highlights significant opportunities for 

future collaboration, scaling, and knowledge transfer.

Finally, the integration of operational recommendations reflected in the Código de Boas Práticas de Transporte e Armazenamento (FILCORK) underscores the 

critical role of transport and storage practices in ensuring sustainability throughout the supply chain. Adoption of these guidelines strengthens product quality, 

reduces operational risks, and complements the broader climate adaptation strategy.

4.1 Adaptation practices



117

Future suitable reforestation areas for each cork oak variety 
in Spain, linked to measure 9

Source: Marsh analysis, ForesteCCO project

4.1 Adaptation practices

Genetic group 1 (north -western)

The ideal area shrinks and 

disappears from the southeast 

zone.

Genetic group 2 (western)

The ideal area is shifting 

towards wetter Atlantic zones, 

while it is decreasing 

significantly in inland regions 

exposed to greater aridity.

Genetic group 3 (southwestern)

It maintains suitability in coastal 

areas and temperate valleys, but 

loses suitability in high and more 

continental areas due to 

increased heat stress.

Genetic group 4 (Southern Spain)

It experiences a strong contraction 

in very warm inland areas, 

maintaining suitability mainly in 

coastal enclaves or those with 

greater water availability.

Genetic group 5 (oriental)

The ideal area shrinks and 

disappears from the east zone, 

but it expands to wetter zones 

in the northwest

The ForesteCCO  project only focuses on Spain, so thereôs no equivalent for Portugal, but it serves to conclude all varieties will be more suitable in wetter and milder weathers.

Currently

2070-2100

Currently

2070-2100

Currently

2070-2100

Currently

2070-2100

Currently

2070-2100



4.2 Transition climate risk 

mitigation practices 
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Mitigation options per risk category

Source: TCFD recommendations, UNEP FI Climate Risks in the Agriculture Sector, Marsh analysis

Direct transition risks Mitigation measures

Increasing carbon price over operations

ï Improve energy efficiency across operations; electrify thermal processes; reduce carbon intensity.

ï Integrate renewable energy (on-site or PPAs) to stabilise energy costs and reduce exposure to ETS / carbon taxes.

ï Deploy green-procurement policies favouring low-carbon materials and suppliers. 

ï Optimise logistics, reduce fossil fuel dependence and improve transport efficiency.

Public policy restrictions

ï Develop a formal corporate Transition Plan aligned with climate regulation. 

ï Use climate-scenario analysis to anticipate future policy changes. 

ï Strengthen circularity, environmental certifications and compliance mechanisms.

Advancements in less carbon -intensive technology
ï Build technology roadmaps to integrate low-carbon solutions. 

ï Invest in renewable energy, energy-efficiency systems and innovation projects.

Shifts in market preferences
ï Expand low-carbon and circular product portfolios, supported by LCA evidence. 

ï Develop certified sustainable building materials and other low-impact products.

Growing investor action 
ï Strengthen climate reporting (TCFD/CSRD), publish SBTi-aligned targets, and reinforce ESG governance. 

ï Access sustainable finance (green loans, SLBs) and meet KPI performance criteria.

Rising reputational risk
ï Increase disclosure transparency and environmental performance. 

ï Accelerate sustainability commitments and communicate progress to customers, regulators and investors.

Indirect transition risks Mitigation measures

Increasing carbon price over supply chain
ï Adapt product offerings to meet clientsô climate-aligned expectations (low-carbon, circular, high-performance). 

ï Enhance certification and product traceability to support customer climate objectives.

Increasing climate risks over clients

ï Development of more sustainable products and processes for clients.

ï Adaptation to new market demands (certified products, low-carbon buildings).

ï Collaboration with clients to improve sustainability in the value chain.

4.2 Mitigation practices
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Sector's main transition climate risk mitigation practices

Source: Marsh analysis

4.2 Mitigation practices

No.
Risk 

category

Main risk 

addressed
Mitigation strategy Resouces How companies are applying it

1 All All

Develop a comprehensive climate -scenario assessment aligned with internationally 

recognised frameworks (IPCC, NGFS), evaluating short-, medium- and long-term impacts 

on operations, supply chains and markets. Integrate these insights into strategic planning, 

investment decisions and capital allocation, ensuring the company remains resilient 

under both orderly and disorderly transition pathways. Establish recurring scenario-

testing cycles to update assumptions and maintain alignment with evolving regulatory and 

market expectations.

TCFD, NGFS

A sector company integrated climate 

scenario analysis into strategic planning and 

capital allocation, using recurring scenario-

testing cycles to update assumptions and 

ensure regulatory alignment.

2 Regulatory

Lack of 

corporate 

transition 

planning

Implement a formal, company -wide Transition Plan supported by dedicated 

governance structures, clear decarbonisation pathways and time-bound performance 

indicators. Embed climate-related objectives within corporate decision-making, risk 

management and operational planning. Ensure continuous monitoring of progress, assign 

internal accountability, and incorporate transition goals into procurement, innovation and 

capital investment policies.

Transition Plan 

Taskforce

An organization implemented a company-

wide Transition Plan with dedicated 

governance, time-bound KPIs and internal 

accountability to monitor progress toward 

decarbonization.

3 Reputation

Investor and 

stakeholder 

pressure

Strengthen climate transparency and investor confidence by setting validated 

science -based targets , enhancing ESG disclosures and aligning reporting practices with 

IFRS and CSRD guidelines. Establish ongoing dialogue with investors and stakeholders, 

providing evidence-based progress updates and demonstrating long-term commitment to 

responsible climate action and value creation.

SBTi, CSRD, 

IFRS

A company aligned reporting with SBTi and 

provides regular investor updates, publishing 

validated targets and evidence-based 

progress on Scope 1, 2 and governance 

actions.

4 Regulatory

Exposure to 

carbon 

pricing and 

compliance 

costs

Reduce exposure to escalating carbon prices by increasing energy efficiency 

across operations, expanding ISO 50001 certification, and accelerating the transition 

toward renewable energy sources. Prioritise electrification, on-site renewable generation 

and procurement of green energy. Establish internal carbon pricing mechanisms to guide 

investment decisions and drive emissions reductions in a cost-effective manner.

ISO 50001

A factory implemented dozens of energy-

efficiency measures (compressed-air leak 

fixes, boiler upgrades, motor replacements, 

process optimisation) and deployed 

photovoltaic and biomass projects to lower 

carbon-related costs.
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Opportunity response options per opportunity category

Source: TCFD recommendations, Marsh analysis

Opportunity type Opportunities for the cork sector Opportunities measures

Market opportunities
- Green or sustainable finance for reforestation activities

- Low carbon stoppers demand 

- Insolation product demand for low carbon buildings

- Develop low-carbon, circular and certified cork-based solutions.  

- Use green and sustainability-linked financing to scale 

decarbonisation projects.

- Align with EU Taxonomy criteria to attract sustainable investors.

- Expand innovation pipelines supported by LCA and eco-design.

Resource efficiency
- Energy savings through new efficient technologies

- Circular solutions to increase production efficiency

- Implement circularity programs, waste-valorisation pathways and materials 

optimisation.

- Increase energy efficiency and reduce resource-use intensity..

Energy source
- Reduced energy prices through the selection of renewable 

energies in long term agreements (PPAs)

- Accelerate renewable integration, electrification and PPAs. 

- Reduce exposure to volatile fossil-fuel markets.

Resilience
- Resilient cork oak forests to drought, heat and illnesses

- Use of cork forests as a measure to protect from wildfires

- Apply climate-scenario modelling and long-term planning to

 build strategic resilience.  

- Implement a corporate Transition Plan to adapt to regulatory and 

market shifts. Use CO2RK conclusions on decarbonisation measures

Products and services
- Carbon footprint measurement and labelling to attract clients

- Carbon credit product demand

- Regulatory restrictions to competing materials

- Innovate in sustainable cork-based solutions and performance-certified 

materials. 

- Expand environmental certifications (FSC, Systecode, LCA) to differentiate in 

climate-driven markets.

4.2 Mitigation practices

More detail on 

sustainable finance 

and EU taxonomy 

on next pages

More detail on 

CO2RK on next 

pages
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Sector's main opportunity management practices

Source: Marsh analysis

4.2 Mitigation practices

No.
Opportunity 

category

Main opportunity 

addressed
Mitigation strategy Resouces How companies are applying it

1 Market

Changing 

consumer and 

buyer preferences

Strengthen market positioning by reducing reliance on carbon -intensive inputs , 

expanding low-impact material alternatives and enhancing product sustainability performance. 

Conduct Life Cycle Assessments (LCA) to verify environmental benefits and communicate 

them credibly to customers. Ensure continuous adaptation of product portfolios to meet 

shifting regulatory and consumer requirements for low-carbon and circular solutions.

ISO 14040, 

ILCD 

handbook

A manufacturer conducts regular life cycle 

assessments to verify environmental 

benefits and communicates LCA results to 

customers to demonstrate superiority over 

synthetic alternatives.

2 Market

Opportunities in 

sustainable 

finance

Capitalize on emerging financial instruments ðsuch as sustainability-linked bonds, green 

loans and commercial paper programsðto secure funding for decarbonisation, circularity and 

energy-efficiency projects. Strengthen internal KPIs and governance structures to meet 

sustainability-linked financial commitments.

ICMA, Loan 

Market 

Associat.

A company issued green bonds and 

sustainability-linked commercial paper tied 

to KPIs to finance renewable energy and 

efficiency investments.

3 Market

Demand for 

low-carbon 

building solutions

Invest in the development, certification and commercialisation  of cork -based low -

carbon building solutions , aligning product attributes with evolving green-construction 

standards. Engage with architects, developers and regulators to promote corkôs contribution 

to insulation, carbon storage and circularity. Build partnerships that accelerate market uptake 

and reinforce the companyôs strategic role in climate-positive construction materials.

APCOR 

reports

A supplier launched cork-based insulation 

products with Environmental Product 

Declarations and engaged with architects 

to specify cork in green-construction 

projects.

4 Resilience
Energy supply 

vulnerability

Strengthen energy resilience by increasing the share of distributed, low -carbon and 

renewable energy sources across operations . Diversify supply channels, invest in on-site 

generation and storage solutions, and implement energy-efficiency programs that reduce 

dependence on volatile external markets. Integrate resilience planning into business 

continuity frameworks to safeguard operations against future disruptions.

IRENA 

reports

An operation increased on-site renewable 

capacity (solar and biomass) to supply a 

significant share of its electricity needs, 

improving security during market 

disruptions.

5
Resource 

efficiency

Low resource 

efficiency and 

waste generation

Promote circular resource management by expanding recycling initiatives , maximising 

recovery of forest residues and implementing systems that optimise material flows and reduce 

waste. Adopt eco-design principles in product development, increase traceability of resource 

use, and strengthen collaboration with suppliers to minimise environmental impacts across 

the entire value chain.

Ellen 

MacArthur 

Foundation 

reports

A plant implemented cork dust collection 

and valorisation, expanded in-factory 

recycling and introduced reusable 

distribution boxes to reduce waste and 

increase circularity.

6
Products and 

services

Product 

performance and 

certification 

challenges

Enhance the environmental and climate performance of products by expanding 

internationally recognised certifications (e.g., FSC, SYSTECODE EXCELLENCE) and 

embedding continuous LCA assessments into product development. Ensure compliance with 

emerging performance standards and customer requirements, reinforcing the companyôs 

competitive advantage and credibility in sustainability-driven markets.

FSC, 

SYSTE-

CODE

Several firms obtained FSC, SYSTECODE 

or OK Biobased certifications and 

supported product launches with LCA/EPD 

documentation to strengthen credibility.
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The sustainable finance opportunity
What is sustainable finance ?

Sustainable finance defined
Some of the leading institutions that set the best 

references in defining Sustainable finance 

Source: European Investment Bank, MMC Analysis

Definition  of  Sustainable  Finance  (EIB)

Å Incorporates environmental, social, and governance (ESG) considerations into 

investment decisions

Å Different sustainable finance categories exist to address the diverse needs, goals, and 

strategies associated with mitigating climate change and promoting sustainability, for 

example climate finance, green finance, etc. 

Objectives

Å Promotes long-term investments in sustainable projects and activities

Å Contributes to broader goals outlined, for example in the European Green Deal, 

focusing on enhancing environmental sustainability and combating climate change

Importance  of  Sustainable  Finance

Å Fosters investments that yield financial returns while addressing climate change and 

protecting the environment

Å Ensures social sustainability through responsible investment practices

4.2 Mitigation practices
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The sustainable finance opportunity
The history of sustainable finance is a reflection of the growing awareness of environmental, social, 
and governance (ESG) issues and the need for financial systems to support sustainable development

70s: Roots  in  ethical  investing

1970s: Growing concern on social issues (e.g., war, apartheid) 

leads to early ñsocially responsible investingò (SRI)

Negative screening following religious or activist groups (e.g., ñsin 

stocksò: tobacco, weapons)

00-10s: ESG investments

Environmental, Social and Governance dimensions into asset 

management

2006: The launch of the United Nations Principles for Responsible 

Investment (UN PRI) establishing a voluntary framework for 

integrating criteria into investment decision-making

80-90s: rise  of  Corporate  Social  Responsibility  CSR

From shareholder value (only responsibility is to maximise profits for 

shareholders) é 

.. to stakeholder value  (consider also social responsibilities)

Environmental disasters (e.g., Exxon Valdez): corporate practices  

environmental harm

10-20s: Sustainable  Finance

Broader concept encompassing financial systems as a whole

Paris Agreement in 2015 and the Sustainable Development 

Goals have both played crucial roles in aligning financial 

systems with sustainability objective
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4.2 Mitigation practices
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The sustainable finance opportunity
Different sustainable finance categories exist to address the diverse needs, goals, and strategies 
associated with mitigating climate change and promoting sustainability 

Climate finance 

Investments aimed at addressing 

climate change mitigation and 

adaptation

ü Projects must contribute to 

climate change goals.

ü Compliance with international 

climate agreements

ü As reference: Follow UNFCCC 

guidelines for climate finance, 

funding bodies such as the 

Green Climate Fund (GCF) and 

the Global Environment Facility 

(GEF), and IFRS S2 for reporting

Green Finance 

Funding for projects and initiatives 

that have positive environmental 

impacts, such as renewable 

energy, energy efficiency

ü Projects must demonstrate clear 

environmental benefits, 

compliance with recognised 

green standards (e.g., Green 

bonds principles), or specific 

certifications (e.g., BREAAM in 

Real Estate)

ü As reference: Follow the Green 

Bond Principles for transparency 

and reporting on impact

Transition finance 

Financial support for high-emission 

sectors to transition towards low-

carbon and sustainable practices

ü Support sectors in their 

decarbonization pathways

ü Establish measurable targets for 

emissions reduction

ü As reference: Use the Climate 

Transition Finance Handbook for 

investment strategies and 

reporting

Impact Investing 

Investments made with the 

intention of generating measurable 

social and environmental impact 

alongside financial returns

ü Clearly define intended 

outcomes and establish metrics 

for measuring impact 

ü As reference: Follow IRIS 

standards for impact 

measurement and use GIIN 

frameworks for reporting 

Sustainability ï linked finance

Financial instruments where terms 

are linked to the issuerËs 

sustainability performance targets 

ü Set specific, measurable 

sustainability targets

ü Ensure targets are ambitious 

and relevant 

ü As reference: Adhere to 

Sustainability ï linked bond 

principles for structuring and 

reporting 

Corporate Sustainability Funds

Investment funds that focus on 

companies with strong sustainability 

practices and commitments

ü Invest in companies meeting 

specific ESG criteria.

ü Regularly assess sustainability 

performance of portfolio 

companies.

ü As reference: Use SASB 

standards for evaluating 

corporate sustainability

Socially Responsible Investing

Investment strategy that considers 

ethical, social, and environmental 

criteria in portfolio selection 

ü Establish criteria for negative 

and positive screening 

ü Regularly review investment 

criteria

ü As reference: Utilise GSIA 

guidelines for SRI, Social Loan 

Principles and engage with 

stakeholders for feedback 

Community investing 

Investments directed towards 

underserved communities to 

promote economic development 

and social equity

ü Focus on investments that 

benefit local communities

ü Establish metrics for measuring 

social impact

ü As reference: Follow CDFI Fund 

guidelines for best practices in 

community investing

Regenerative investments

Investments aimed at restoring and 

regenerating natural systems, such 

as ecosystems and biodiversity

ü Projects must demonstrate 

intent to restore natural systems.

ü Establish metrics for measuring 

ecological impact

ü As reference: Follow guidelines 

from organizations like the 

Regenerative Organic Alliance

Thematic investing 

Investments focused on specific 

sustainability themes, such as 

clean technology or water 

conservation 

ü Identify sustainability themes 

and develop aligned investment 

strategies 

ü As reference: Use thematic 

investment frameworks to select 

investments based on 

sustainability themes 

4.2 Mitigation practices
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The sustainable finance opportunity
Key Global Signals for the Forest & Cork Sector

Green finance 
applied to
forests & nature

Green investment in 
Mediterranean 
forests

Sustainability -linked 
instruments in 
forestry

o Finance for nature reached USD 200 billion 

in 2023

o But needs to triple to meet climate and 

biodiversity goals

o Nature-based solutions receive only 17% of 

climate finance

o but deliver up to 37% of mitigation potential

ÅEU mobilises ~EUR 45 billion/year for 

climate-related agriculture & forestry

ÅSpain and Portugal are key recipients:

ÅEUR 4.5ï5.5 billion/year for resilient forest 

management, climate, and biodiversity

ÅMediterranean forest restoration represents 

70% of nature-restoration EU projects

ÅSustainability-Linked Bonds (SLBs) in the 

forestry sector: > USD 15 billion (2020ï2024)

ÅGreen bonds for forest and land-use projects: 

> USD 25 billion (cumulative)

ÅAnnual growth rate: 28%

Global growth of sustainable finance

ï > USD 30 trillion in sustainable assets globally (2023)

ï +22% growth in climate -themed investment since 2020

ï 1 in 4 dollars managed in Europe follows ESG criteria

4.2 Mitigation practices
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The sustainable finance opportunity

Source: Marsh analysis

4.2 Mitigation practices

Cork sector companies in Portugal with sustainable finance actions or instruments

Company Country Detail / Related Action Source

Corticeira Amorim S.G.P.S. Portugal

The group has deployed a sustainable finance portfolio (green bonds, 

green CP, SL programmes) totaling >ú120ï150M, with mechanisms for its 

suppliers (small forest owners) to access financing with preferential 

spreads if they meet ESG / FSC criteria

Annual Report / SBTi

Amorim Cork Flooring Portugal
Green financing linked to environmental KPIs: % recycled materials and 

COϜ reduction per m² of flooring.
Corporate Sustainability Report

Amorim Cork Insulation Portugal
Sustainable finance instruments focused on energy efficiency and low-

emission agglomerate production.
Corporate Sustainability Report

Cork Supply Portugal S.A. Portugal
Sustainability-Linked Bond KPI: 20% reduction in carbon footprint of natural 

corks by 2024, and 40% by 2030.
Corporate ESG information
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Aligning with the EU sustainability taxonomy

Source: Marsh analysis

4.2 Mitigation practices

Overview of taxonomy

A classification  System  for  Environmentally  Sustainable  Economic  Activities .

This initiative is part of the European Union's broader strategy to promote sustainable  finance  and investment , aiming to direct capital towards projects and 

activities that contribute to EU climate and environmental goals. The Taxonomy Regulation was published in the Official Journal of the European Union on 22 

June 2020 and entered into force on 12 July  2020.

Disclosure  Requirements  for  Companies

Companies* that fall under the EU Taxonomy regulation are required to disclose specific information as part of their non-financial reporting. This transparency 

is crucial for investors and stakeholders to assess the sustainability of a company's operations. The required disclosures include:

Å EU Taxonomy -Compliant  Share of  Turnover :

ÅCompanies must report the percentage of their total turnover that is derived from activities aligned with the EU Taxonomy. This metric 

helps stakeholders understand the extent to which a company is engaged in sustainable practices.

Å Capital  Expenditure  (CapEx) aligned  with  the EU Taxonomy :

ÅCompanies are required to disclose their capital expenditures that are directed towards Taxonomy-aligned activities. This includes 

investments in projects or assets that contribute to environmental sustainability, such as renewable energy infrastructure or energy-efficient 

technologies.

ÅOperating  Expenses  (OpEx) aligned  with  the EU Taxonomy :

ÅCompanies must also report their operating expenses associated with Taxonomy-aligned activities. This includes costs related to the day-

to-day operations that support sustainable practices, such as maintenance of green technologies or sustainable resource management.

The EU Taxonomy represents a significant step towards fostering a sustainable economy by providing a clear framework to identify and promote environmentally 

sustainable activities. By establishing rigorous criteria and disclosure requirements, the Taxonomy aims to enhance transparency, encourage responsible 

investment, and ultimately contribute to the EU's environmental objectives. As companies adapt to these requirements, they play a crucial role in the transition 

towards a more sustainable future.

*All large European 

companies that fall within 

the scope of the NFRD 

(Non-Financial Reporting 

Directive), i.e. public 

interest entities with more 

than 500 employees and 

financial market 

participants offering 

products in the EU that 

promote environmental 

objectives are also 

required to report.
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Aligning with the EU sustainability taxonomy

Source: Marsh analysis

4.2 Mitigation practices

Overview of taxonomy

1. Climate change mitigation

2. Climate change adaptation

3. The sustainable use and protection 

of water and marine resources

4. The transition to a circular 

economy

5. Pollution  prevention and control

6. The protection and restoration of 

biodiversity and ecosystems

To be recognized as Taxonomy-aligned, an economic activity must meet the following Technical 

Screening Criteria:

1. Make a Substantial  Contribution  to  at Least  One Environmental  Objective : The activity 

must significantly contribute to one or more of the EU's defined environmental objectives

2. Do No Significant  Harm to Any  Other  Environmental  Objective  (DNSH): The activity 

should not adversely affect any of the other environmental objectives. This principle ensures 

that while an activity may contribute positively to one area, it does not create negative 

impacts in others.

3. Comply  with  Minimum  Social  Safeguards  (Human  Rights) :  Activities must adhere to 

minimum social safeguards, which include respect for human rights and labor rights. This 

condition aligns with international standards such as the UN Guiding Principles on Business 

and Human Rights.

Six environmental objectives:

Illustrative 

example:
ñCertain product of CompanyñXòhas a lower carbon footprint then Industry average according to Technical Screening Criteriaò

Significant Contribution

1. Climate change mitigation

Do No Significant Harm  (DNSH)

Comply with Minimum  Social  Safeguards  
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Aligning with the EU sustainability taxonomy

Source: Marsh analysis

4.2 Mitigation practices

Activity (EU 

Taxonomy )
Description

Contribution to Climate

Mitigation

Contribution to Climate

Adaptation
Minimum Safeguards

1. Afforestation

Establishing forest on land not previously 

forested (or not forested in the past 50 

years). Involves site preparation, species 

selection (preferably native), seedling 

protection, competition control, and 

ensuring >90% survival in early years.

The activity must increase net 

carbon sequestration . 

Å Use of resilient and mixed species 

to maximize carbon storage. 

Å Carbon accumulation must be 

monitored through the growth cycle.

Afforestation must be based on a 

Climate Risk Assessment : drought, 

fires, pests, erosion. 

Å Requires measures such as drought-

resistant species, mosaic landscape 

design, firebreaks, water management.

Compliance with: 

Å UN Guiding Principles on Business 

and Human Rights  

Å OECD Guidelines for Multinational 

Enterprises  

Å ILO core labour standards

Å Governance transparency, anti-

corruption, and stakeholder engagement.

2. Conservation

Forestry

Active conservation of forest ecosystems: 

habitat maintenance, biodiversity 

protection, fire prevention, erosion control, 

and restrictions on harvesting when 

necessary.

Conservation must maintain or 

increase the forest carbon stock . 

Å Prevents biomass loss. 

Å Demonstrates avoided degradation 

of soil and vegetation.

Requires assessment of climate risks 

(fire, pests, drought). 

Å Implementation of prevention plans: 

fuel management, monitoring, natural 

barriers, erosion control.

Same requirements: respect for human 

rights, labour rights, and responsible land 

use. 

Å The activity must not negatively impact 

local communities and must follow 

transparent governance.

3. Sustainable 

Forest 

Management

Active management of forests for 

production, biodiversity, and resilience. 

Includes management plans, selective 

harvesting, density control, natural or 

assisted regeneration, soil protection, 

water protection, and certification 

(FSC/PEFC).

Must ensure that carbon stocks do 

not decline in the long term . 

Å Assessment of carbon in living 

biomass, deadwood, and soils. 

Å Harvest rates Ò sustainable growth 

rates.

Requires an Adaptation Plan  

addressing: 

Å Climate variability

 Å Fire risk 

Å Pest and disease risk (e.g., 

Phytophthora) Å Structural diversity to 

increase resilience.

Mandatory safeguards: public 

consultation, protection of workersô and 

community rights, assessment of social 

impact from forest operations, 

transparency in planning.

4. Restoration & 

Rehabilitation 

(including post -

disaster 

reforestation)

Recovery of forests degraded or damaged 

by fires, severe drought, storms, or pests. 

Includes limited post-fire cleaning, 

planting, assisted natural regeneration, 

erosion control, and soil stabilization.

Activity must restore the forestôs 

carbon sink function  by recovering 

lost biomass.

 Å Must show a progressive increase 

in carbon stock compared to the 

degraded baseline.

Requires analysis of future climate risks. 

Å Use of species resistant to drought/fire. 

Å Landscape restructuring into mosaics.

 Å Control of regeneration to avoid overly 

dense, fire-prone stands.

Same safeguards: protection of 

community rights, transparent planning, 

no conversion of natural ecosystems into 

plantations without strong justification, 

compliance with social and governance 

norms.

Forest sector activities and technical screening criteria
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CO2RK workstreams

Source: CO2RK - Roteiro para descarbonização do setor corticeiro

4.2 Mitigation practices

The CO2RK project is funded under the Recovery and Resilience Plan (PRR) of Portugal, specifically through Component C11 focused on industrial decarbonization. It is led by 

the Centro Tecnológico da Cortiça (CTCOR), a specialized technological center that supports the entire cork industry value chain by providing technical, technological, and 

environmental expertise to promote sustainability. The project aims to develop cost-effective decarbonization roadmaps for the cork sector, aligned with national greenhouse gas 

emission reduction targets for 2030, 2040, and 2050.

Workstream Description Main Focus

1. GHG Emissions Monitoring

Detailed assessment of direct GHG emissions from cork 

processing companies with centralized annual 

monitoring.

Emissions data collection and tracking

2. Indirect Emissions & Green Procurement
Evaluation of indirect emissions and development of best 

practices guide for green procurement.
Supply chain emissions and sustainable purchasing

3. Life Cycle Assessment (LCA)
Life cycle analysis of main cork products to understand 

environmental impacts.
Product sustainability evaluation

4. Sector Evolution Forecast
Projections for energy/material consumption, production, 

and emissions for 2025-2050.
Future scenario modeling

5. Decarbonization Technologies
Identification of key vectors and technologies for sector 

decarbonization.
Technology scouting and assessment

6. Socioeconomic Cost -Benefit Analysis
Economic and social analysis of proposed technologies 

and measures.
Feasibility and impact evaluation

7. Circular Economy & Eco -design
Promotion of circular economy principles, eco-design, 

and environmental certification.
Sustainable product and process design

8. Emission Reduction Pathways
Proposals for cost-effective emission reduction 

trajectories aligned with national goals.
Strategic planning and roadmap



4.3 New risk transfer 

solutions
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Source: Marsh analysis

4.3 Parametric insurance

What is parametric insurance and its key benefits?

Access to Coverage

Provides insurance options that 

may be difficult to insure 

through traditional means, such 

as in regions prone to natural 

disasters

Minimised administrative 

costs

A simplified claims process 

eliminates complexities 

associated with traditional 

claims assessments

Simplicity

Clear and straightforward terms 

make it easy for policyholders to 

understand coverage and 

triggers

Transparency

Defined parameters eliminate 

ambiguity regarding when and 

how payouts are made

Liquidity

Parametric insurance provides 

rapid and efficient payouts in 

response to predefined triggers

Liquidity

Parametric insurance provides 

rapid and efficient payouts in 

response to predefined triggers

Parametric insurance is a type of insurance that provides payouts based on predetermined parameters or triggers , rather than the 

traditional claims process that assesses individual losses.
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Parametric insurance involves a careful structuring process to accurately capture and quantify specific risks.

How parametric insurance works
4.3 Parametric insurance

Location

The policy is 

based on the 

location of the 

risk

Limit

A limit is set based 

on the client's 

requirements

There is no franchise, 

no expert process

Data provider

Seeking the best, 

fully independent 

data provider

Structure

A correlation is established 

between the possible 

damages and the 

compensation desired by 

the client. This result is the 

parametric structure.

Compensation

It is based on what 

was previously 

agreed in the 

structure. Fast 

process between 30 

and 45 days.
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General PDBI Limits of Liability:  

Å Physical Damage: $150,000,000 

Å Delay in Start Up: $ 12,000,000 

Subject to sublimit of $6,500,000 in the Annual Aggregate

EXCESS OF a deductible of:

5% of the Physical Damage Values on the project site at the time of loss, 

subject to $250,000 min and $5,000,000 max

How parametric can help cork industry

Traditional Insurance cover 

Catastrophe Modeling Report

A return period of 500 

years in relation to an 

Aggregate Exceedance 

Probability (AEP) of 

$5,198,264 means that, 

on average, a event 

causing losses of 

$5,198,264 or more is 

expected to occur once 

every 500 years.

In terms of probability, 

this translates to a 0.2% 

chance (1/500) of such 

an event occurring in any 

given year, indicating the 

expected frequency over 

time.

Ÿ potential losses are 

significant, the likelihood 

of occurrence is low

Parametric Insurance completing deductible 

Parametric Limit of 

Liability: $10.000.00

 

Per event and in the in 

the annual aggregate

Payout Scheme

Combining Traditional and Parametric Solutions 

1.

3.

2.

4.3 Parametric insurance
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Parametric feasibility study

Thoroughly assess an organisationôs 

specific risk exposures

Enables stakeholders to make 
informed decisions about the 

viability and efficiency of 
parametric solutions relative to 

traditional programs

Evaluate the financial implications 

for each structure

Ensures the parametric options align with an organisationôs 
unique needs and exposures

Identify the most relevant triggers 

that would warrant coverage

Leverage these insights to structure 

tailored parametric solutions

A Parametric Feasibility Study helps organisations tailor and quantify the outcomes of parametric insurance 

solutions, leading to more effective financial protection and risk transfer .

BenefitsKey Activity

Uncovers any gaps in existing 
risk management strategies

Highlights areas where 
parametric insurance could 

provide significant value

Quantify the efficiency of the 

parametric solution compared to 

traditional insurance alternatives

Determine the ópremium to beatô 

against traditional insurance 

alternatives

Enables the broker to 
influence insurer pricing 

Identify mechanisms to reduce 
Total Cost of Risk

Understand the potential 
benefits and risks (including 

basis risk)

Suitable for the cork 

industry:

Á Producers considering 

parametric options for 

key NATCAT perils ï 

drought, flood and 

wildfire, and other 

climatic risks

Á Organisations seeking 

to identify the optimal 

parametric structure in 

terms of both risk 

exposure and risk 

financing efficiency

Exploring & designing a fit for purpose parametric solution

4.3 Parametric insurance
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How a parametric feasibility study works
A bespoke solution to identify the optimal parametric solution for your organisationôs risk profile

1

3

7

2. Parametric structuring1. Risk assessment

3. Model and quantify parametric 

outcomes and compare to 

traditional insurance programs

Parametric structuring considerations include:

ÅWorking with clients to understand gap to be 

covered ï i.e. frequency ñbelow deductibleò or 

severity driven ñhigh excessò 

Å Identification of suitable trigger(s) that are 

independent and of high integrity

ÅEnsuring that proposed structure is effective with a 

focus on minimising basis risk

ÅWorking with insurance placement experts to 

gauge market acceptance of proposed structure

Risk assessment based on:

ÅNATCAT modelling

ÅPost event/ loss history forensics

Å Identifying key hazard loss drivers (e.g. droughts)

ÅAssessing strength of relationship between key 

loss drivers and ultimate losses suffered

This assessment can be based on the 

assumptions an models implemented in this 

report.

Model and quantify parametric outcomes:

ÅAssess how proposed parametric structures best 

complement traditional insurance program

ÅOverall value of parametric óadd-onô assessed from 

a cost benefit perspective (in terms of both 

premium and total cost of risk), and stress tested 

using historical loss experience, counterfactual 

analysis and simulations.

Climate experts, CAT modellers Climate experts, Parametric COE Actuaries

4.3 Parametric insurance
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Claim Notification

After the triggering event, the insured 

issues a claim declaration notification

*Timelines depend on product type and are policy specific

Simple and fast claim process

Event

The insured notifies the 

broker of a claim

Payment Issuance

Payment of claims upon receipt of 

notification of the claim

Data collection

Final data is collected after the event

Event Report

A report is provided with the maximum 

payment according to the policy

Example of a claim payment

Å An insured in the Caribbean made the decision to purchase a parametric solution for 

both hurricanes and earthquakes in 2020.

Å After Hurricane Beryl activated their parametric policy, they were pleased with the 

speed of compensation and the scope of coverage, which included financial damage 

with no prior physical damage, not insured by the traditional insurance market.

Beryl

Hurricane

5th July 2024

Payment 

received10 

days

INSURED / BROKER

1 2 3 4

4.3 Parametric insurance
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What can go wrong? 

Basis Risk
When the payout does not match the actual loss 

experienced, policyholders can be left financially 

vulnerable after a disaster

Payout Delay
Poorly structured policies can lead to delays in 

payouts if there is ambiguity about triggers or 

how parameters are measured

Decision Controversy
Flawed data sources or discrepancies in 

measurement can lead to disputes or 

unexpected underinsurance

Basis risk occurs when there is a disconnect 

between the parameters set for triggering 

payouts and the actual losses experienced by an 

organisation. It is essential to address the risk 

through careful and tailored product design to 

ensure the parametric solution meets the needs 

of each individual organisation.

Delays in payout can arise due to ambiguous 

policy language and affect an organisationôs 

financial stability, operational capacity and 

reputation. Proper design is crucial to ensure 

parametric insurance fulfils its intended purpose 

of providing rapid financial support in times of 

need. 

Parametric insurance relies heavily on accurate 

and reliable data to determine if a payout is 

triggered. Efficacy can be compromised if the 

data that informs the parametric payout is 

inaccurate, subject to interpretation or relies upon 

multiple sources. Data from non-governmental 

sources can also raise concerns that payouts can 

be influenced or open to manipulation.

A poorly designed parametric solution can result in ineffective risk management and a structure that 

does not provide meaningful protection

139

4.3 Parametric insurance
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Parametric insurance in action for droughts
Drought coverage for a water management company

Å A water management entity is exposed to a 
significant risk of increased operating costs 
during drought situations. 

Å These events generate a greater demand that 
implies:

o Increased energy consumption to pump the 
necessary water.

o Increased use of chemicals for water 
treatment and quality assurance.

o Increase in marketing and advisory 
expenses to manage consumption and keep 
users informed.

o Additional transport costs, due to the 
obligation to provide alternative sources of 
water when the usual supply is affected.

Å The main challenge is to finance these 
increased costs to ensure continuity and quality 
of service in adverse conditions.

Å Parametric insurance against drought due to high 

temperatures

Å Coverage trigger: High temperatures calculated by 

the number of days above the threshold 

temperature, recorded at a set of weather stations 

in the water basin. Each station/sub-zone has a 

daily pay level.

Å Period: Summer season from April to September

Å Limit: 1,000,000 EUR

Å Financing the increase in costs due to drought.

Client Challenge Solution Impact created

4.3 Parametric insurance



4.4 Implementation 

roadmap for risk 

management and 

adaptation at company 

level  
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The four pillars for climate risk management

Source: TCFD recommendations

4.4 Company roadmap

Core elements of the TCFD recommendations

The organizationôs governance around climate-related risks and 

opportunities

The actual and potential impacts of climate-related risks and 

opportunities on the organizationôs businesses, strategy, and 

financial planning

The metrics and targets used to assess and manage relevant 

climate-related risks and opportunities

The processes used by the organization to identify, assess, and 

manage climate-related risks

Governance

Strategy

Risk

Management

Metrics

and Targets
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The climate management areas allow to find decision -useful 
and forward -looking information

Source: TCFD recommendations

4.4 Company roadmap

Governance Strategy Risk Management Metrics and targets

Organizationôs  governance around 

climate related risks and 

opportunities. 

Actual and potential impacts of 

climate-related risks and 

opportunities on the organizationôs 

businesses, strategy, and financial 

planning.

How the organization identifies, 

assesses, and manages climate-

related risks.

KPIS and goals used to assess and 

manage relevant climate-related risks 

and opportunities where such 

information is material.

a) Board Oversight: Define the 

boardôs oversight of climate-

related risks and opportunities.

a) Risks  and opportunities 

identification: Define the climate-

related risks and opportunities the 

organization has identified over 

the short, medium, and long term.

a) Risk identification  & 

assessment: Define the 

organizationôs processes for 

identifying and assessing climate-

related risks.

a) Metrics of assessment:  

Indicators used by the 

organization to assess climate 

related risks and opportunities in 

line with its strategy and risk 

management process.

b) Management Role: Define 

managementôs role in assessing 

and managing climate-related 

risks and opportunities.

b) Business strategy  impacts: 

Define the impact of climate 

related risks and opportunities on 

the organizationôs businesses, 

strategy, and financial planning.

b) Risk management  processes: 

Define the organizationôs 

processes for managing climate-

related risks.

b) GHG disclosure: Measure Scope 

1, Scope 2, and, if appropriate, 

Scope 3 greenhouse gas (GHG) 

emissions, and the related risks.

c) Scenario Analysis:  Define the 

resilience of the organizationôs 

strategy, taking into consideration 

different climate-related 

scenarios, including a 2°C or 

lower scenario.

c) Risk management integration: 

Define how processes for 

identifying, assessing, and 

managing climate-related risks 

are integrated into the overall risk 

management.

c) Targets:  Goals set by the 

organization to manage climate-

related risks and opportunities 

and performance against targets.
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 D
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b)

a)

b)
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Implementation roadmap for risk management and adaptation 
at company level 

Source: Marsh analysis

4.4 Company roadmap

Climate management area Activity to develop. Bold = the areas facilitated by this project.

Board Oversight ERM governance review & framework implementation

Management Role Climate change training for key roles

Risks & opps  identification Assessment  based on the conclusions of this report

Business strategy impacts Assessment  based on the conclusions of this report

Scenario analysis Physical and transition risk modelling based on the methodologies of this report

Risk identification & assessment Integration into the Enterprise Risk Management framework

Risk management processes Integration into the Enterprise Risk Management framework

Risk management integration Decarbonisation, resilience and parametric solutions featured in this report

Metrics of assessment Physical and transition risk modelling based on the methodologies of this report

GHG disclosure GHG accounting

Targets Net zero planning

a)

b)

a)

b)

c)

a)

b)

b)

c)

a)

c)

Activity priority

1

1

2

1

1

2

3

3

1

3

2
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Full implementation of the framework for large companies

Source: Marsh analysis

4.4 Company roadmap

Tools
BCP dev. & testing for 

climate risks

Asset-level Climate 

Resilience surveys

ESG Resilience 

Assessment

Risk & insurance 

function alignment

Risk Finance 

Optimization
NetZero Planning

TCFD Recommended Disclosures

Board Oversight

Management Role

Risks & opps  identification

Business strategy impacts

Scenario analysis

Risk identification & assessment

Risk management processes

Risk management integration

Metrics of assessment

GHG disclosure

Targets

Å Financial impacts of scenario analysis / risk 

identification explored at high-level, qualitatively

Å Deep dive financial impact modelling to 

ascertain precise impacts on business

Å Identify current 

state

Å Agree target 

state/strategic 

ambition

Å Understand gaps 

to Foundations

Å Roadmap

Light-touch reporting across disclosure areas 

Å Qualitative scenario analysis explored for 

transition and physical risks,

Å Deep-dive risk assessment including 

controls effectiveness assessment

Å High-level identification and risk materiality 

assessment against severity / likelihood matrix

Å Deliver bespoke climate training to senior 

stakeholders

Å Internal reporting & metrics design and 

implementation

Å Targets & metrics framework design
Å Test & iterate targets & metrics with 

long-term plan projections

Å Assess implications of climate risk; design 

policies, mandates & charters framework

Å Implementation of policies, mandates & 

charters

Å Identify strengths, weaknesses and priority 

development areas for climate risk 

Å Implement development areas through 

targeted recommendations

Å High level identification of key risks across org 

through workshops/risk register review

Å Deep dive risk identification and risk 

register development

Å High-level risk controls identification and 

resilience strategy

Å Climate resilience surveys & implement 

measures based on cost-benefit 

Detailed reporting across all disclosure areas

2nd/3rd year 

disclosures w/ 

increasing 

maturity1st year disclosure

TCFD óImplement & improveôTCFD óBaselineôDiagnostic

a)

b)

a)

b)

c)

a)

b)

b)

c)

a)

c)

Å Estimate Scope 1, 2 and 3 emissions using local 

conversion factors and digital twin of company

Å Validate and improve; use as input into 

NetZero Planning and strategy

Å Use high-level outputs from scenario analysis 

and financial impact modelling to inform targets

Å Use more granular outputs to inform 

more specific and ambitious targets

Å Quantitative scenario analysis explored 

for transition and physical risks,



A business of Marsh McLennan


	Default Section
	Diapositiva 1:    Climate Risk for the Cork Industry     
	Diapositiva 2: Conducting a climate risks assessment for cork industry involves a systematic process
	Diapositiva 3: Several climate risks arise for the industry
	Diapositiva 4: The future climate financial impact depends on the decisions that the cork industry actors take
	Diapositiva 5: Phase 1: Define climate risk factors and refine assessment requirements 
	Diapositiva 6: Executive summary
	Diapositiva 7: Overview of Cork Oak market in Portugal and Spain
	Diapositiva 8: Cork value chain: From forest management to final product
	Diapositiva 9: The cork oak industry confronts multiple challenges simultaneously 
	Diapositiva 10: Modelling features: Climate Risk Assessment for Cork Oak (Quercus suber L.), four scope areas
	Diapositiva 11: Cork oak phenology: From seed to cork extraction
	Diapositiva 12: Vulnerability: Yield and quality of Cork Oak (Quercus suber L.) is influenced by a variety of factors under 3 categories 
	Diapositiva 13: Climate stressors and variables: High resolution climate data targeted along a set of scenarios and time horizons
	Diapositiva 14: Portugal and Spain, home to more than 80% of the world's cork oak forests, will be the focus of the study
	Diapositiva 15: Projected climatic changes in Iberia under SSP scenarios, 1981–2010 baseline to 2081–2100 end-century
	Diapositiva 16: Climate modelling based on detailed climate data for the focus regions
	Diapositiva 17: Climate transition risks in Cork Oak production: regulatory, market, and reputational implications
	Diapositiva 18: Climate opportunities in Cork Oak production: markets, products and efficiency implications
	Diapositiva 19: The cork-oak literature is regional, contains many studies across Portugal, Spain, and the broader Iberian Peninsula
	Diapositiva 20: Proposed Cork Oak climate risk modelling methodology
	Diapositiva 21: Phase 2: Identify climate hazards and assess vulnerabilities 
	Diapositiva 22: Executive summary
	Diapositiva 23: Climate change increases the physical and transition risks across the cork value chain
	Diapositiva 24: We conducted four assessments to identify climate-related physical risks across the cork oak value chain
	Diapositiva 25: 2.1 Climate risk on cork oak
	Diapositiva 26: Four correlation matrices derived from a recent scientific study to model: Yield, Thickness, Price, Gross Income
	Diapositiva 27: Our assessment covers 18 regions, with a primary focus on Portugal and Spain
	Diapositiva 28: Regional breakdown: Portugal
	Diapositiva 29: Regional breakdown: Spain
	Diapositiva 30: Regional breakdown: Other regions
	Diapositiva 31: Summary of Yield results across two scenarios
	Diapositiva 32: Regional-average % change across periods: Yield projections over a nine-year period reveal a cyclical change
	Diapositiva 33: Yield model deep dive 
	Diapositiva 34: Additional extreme weather could further reduce cork yield
	Diapositiva 35: Regional-average % change across periods: Thickness projections over a nine-year period reveal a cyclical change
	Diapositiva 36: Quality (thickness) model
	Diapositiva 37: Regional-average % change across periods: Price projections over a nine-year period reveal a cyclical change
	Diapositiva 38: Price model
	Diapositiva 39: An alternative matrix is derived by correlating historical climate data with price variations between 2011 and 2024
	Diapositiva 40: Regional-average % change across periods: Gross income projections over a nine-year period reveal a cyclical change
	Diapositiva 41: Gross income model
	Diapositiva 42: Regional-average % change across periods: Yield projections over a nine-year period reveal a cyclical change
	Diapositiva 43: Yield model deep dive 
	Diapositiva 44: Additional extreme weather could further reduce cork yield
	Diapositiva 45: Regional-average % change across periods: Thickness projections over a nine-year period reveal a cyclical change
	Diapositiva 46: Quality (thickness) model
	Diapositiva 47: Regional-average % change across periods: Price projections over a nine-year period reveal a cyclical change
	Diapositiva 48: Price model
	Diapositiva 49: Regional-average % change across periods: Gross income projections over a nine-year period reveal a cyclical change
	Diapositiva 50: Gross income model
	Diapositiva 51: Regional-average % change across periods: Yield projections over a nine-year period reveal a cyclical change
	Diapositiva 52: Yield model
	Diapositiva 53: Regional-average % change across periods: Thickness projections over a nine-year period reveal a cyclical change
	Diapositiva 54: Quality (thickness) model
	Diapositiva 55: Regional-average % change across periods: Price projections over a nine-year period reveal a cyclical change
	Diapositiva 56: Price model
	Diapositiva 57: Regional-average % change across periods: Gross income projections over a nine-year period reveal a cyclical change
	Diapositiva 58: Gross income model
	Diapositiva 59: 2.2 Wildfire risks in  cork forests  (montados and dehesas)
	Diapositiva 60: Wildfire risk assessment methodology for Cork montados and dehesas in Portugal and Spain
	Diapositiva 61: Wildfires will increasingly threaten cork oak forests both in Portugal and Spain
	Diapositiva 62: 2.3 Natural hazards and  extreme weather  risks affecting  transformation plants
	Diapositiva 63: Methodology for assessment of climate-related physical risks to cork processing facilities in Portugal in a nutshell
	Diapositiva 64: We geolocated and identified the revenues generated by 94 sites of companies, affiliated to APCOR
	Diapositiva 65: Industrial site’s perils description
	Diapositiva 66: Climate risks for the Santa Maria da Feira region and its factories (1/2)   
	Diapositiva 67: Climate risks for the Santa Maria da Feira region and its factories (2/2)   
	Diapositiva 68: Value at Risk (VaR): Estimated loss over a defined horizon at a specified confidence level for high-risk hazards
	Diapositiva 69: Climate impact on transformation plants projected for future production
	Diapositiva 70: Riverine flooding risk and affected locations
	Diapositiva 71: Forest fires and affected locations
	Diapositiva 72: Pluvial flooding risk and affected locations
	Diapositiva 73: 2.4 High-level assessment of climate impacts on wine production and cork stopper demand
	Diapositiva 74: There are overlapping climate risks to global wine production
	Diapositiva 75: We have projected a likely decline in wine production due to multiple factors in relation to climate change
	Diapositiva 76: 2.5 Forward looking aggregated scenarios
	Diapositiva 77: We can develop multiple scenarios to project the future of cork oak production in Portugal
	Diapositiva 78: Phase 3: Develop climate scenarios, assess risks, calculate financial impact  
	Diapositiva 79: Executive summary
	Diapositiva 80: 3.1 Climate change – related socio-economic vulnerabilities in the Iberian cork value chain
	Diapositiva 81: Iberian cork value chain include has multiple climate change - related socio-economic vulnerabilities
	Diapositiva 82: Declining cork productivity and quality from climate stress causes socio-economic impacts across producing regions
	Diapositiva 83: Declining profitability and ageing landowners drive land abandonment and degradation
	Diapositiva 84: Rising exposure to global price volatility destabilises incomes and weakens the cork value chain.
	Diapositiva 85: Declining rural employment undermines livelihoods and accelerates socio-economic deterioration.
	Diapositiva 86: Advancing depopulation and ageing erode labour availability and threaten regional socio-economic continuity.
	Diapositiva 87: Declining territorial attractiveness limits investment and accelerates socio-economic deterioration.
	Diapositiva 88: Deteriorating ecosystem services increase climate vulnerability and disrupt cork-dependent economies.
	Diapositiva 89: 3.2 Inherent financial impacts
	Diapositiva 90: A new assessment for drought acute risk to improve the results from phase 2
	Diapositiva 91: Impact 1: total inherent risk for sales as the minimum between the decrease of production and demand
	Diapositiva 92: Impact 2: Raw cork price projections over a nine-year period reveal a cyclical change
	Diapositiva 93: 3.3 Overview of current risk mitigation initiatives
	Diapositiva 94: Some risk mitigation measures are deployed to manage climate – related risks on cork value chain 
	Diapositiva 95: Cork oak producers’ common practices can be optimised
	Diapositiva 96: Cork transformers case study 1: transition plan
	Diapositiva 97: Cork transformers case study 2: zero product footprint
	Diapositiva 98: Cork transformers case study 3: sustainable finance
	Diapositiva 99: Carbon credits economic opportunity for the cork industry
	Diapositiva 100: Limitations to the carbon credit opportunity
	Diapositiva 101: 3.4 Overview of risk transfer solutions
	Diapositiva 102: Risk transfer solutions for cork oak production in Iberia primarily integrated within broader agroforestry frameworks
	Diapositiva 103: Insurance penetration for montados in Portugal is low
	Diapositiva 104: Insurance in Spain is covered by Agroseguro
	Diapositiva 105: Agroseguro “Línea 319” insurance coverage for Spanish forests does not cover the highest climate risk: drought
	Diapositiva 106: 3.5 Scenarios for financial impact mitigation
	Diapositiva 107: Insurance and product decarbonisation are mitigating the climate risk over sales and can reduce it even more
	Diapositiva 108: Along with inherent risk sales trajectory, we envision two scenarios for risk mitigation 
	Diapositiva 109: Clean view of the results
	Diapositiva 110: Phase 4: Formulate risk management and adaptation strategies
	Diapositiva 111: Executive summary
	Diapositiva 112: 4.1 Physical climate risk adaptation practices 
	Diapositiva 113: Physical climate risk adaptation practices 
	Diapositiva 114: Physical climate risk adaptation practices 
	Diapositiva 115: Physical climate risk adaptation practices 
	Diapositiva 116: Physical climate risk adaptation practices
	Diapositiva 117: Future suitable reforestation areas for each cork oak variety in Spain, linked to measure 9
	Diapositiva 118: 4.2 Transition climate risk mitigation practices 
	Diapositiva 119: Mitigation options per risk category
	Diapositiva 120: Sector's main transition climate risk mitigation practices
	Diapositiva 121: Opportunity response options per opportunity category
	Diapositiva 122: Sector's main opportunity management practices
	Diapositiva 123: The sustainable finance opportunity
	Diapositiva 124: The sustainable finance opportunity
	Diapositiva 125: The sustainable finance opportunity
	Diapositiva 126: The sustainable finance opportunity
	Diapositiva 127: The sustainable finance opportunity
	Diapositiva 128: Aligning with the EU sustainability taxonomy
	Diapositiva 129: Aligning with the EU sustainability taxonomy
	Diapositiva 130: Aligning with the EU sustainability taxonomy
	Diapositiva 131: CO2RK workstreams
	Diapositiva 132: 4.3 New risk transfer solutions
	Diapositiva 133: What is parametric insurance and its key benefits?
	Diapositiva 134: How parametric insurance works
	Diapositiva 135: How parametric can help cork industry 
	Diapositiva 136: Parametric feasibility study
	Diapositiva 137: How a parametric feasibility study works
	Diapositiva 138: Simple and fast claim process
	Diapositiva 139: What can go wrong? 
	Diapositiva 140: Parametric insurance in action for droughts
	Diapositiva 141: 4.4 Implementation roadmap for risk management and adaptation at company level 
	Diapositiva 142: The four pillars for climate risk management
	Diapositiva 143: The climate management areas allow to find decision-useful and forward-looking information
	Diapositiva 144: Implementation roadmap for risk management and adaptation at company level 
	Diapositiva 145: Full implementation of the framework for large companies
	Diapositiva 146


