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5.1 Introduction

The industrial sector can be divided
into three broad categories: mining,
manufacturing, and public-utility services.
In 2013, the sector accounted for 24.4%
of GDP and for 8.16 million jobs. In
addition to its economic importance,
industry contributed to society through
incorporation of novel technologies and
solutions, products and processes. In
this respect, strengthening the adaptive
capacity of industry and mining to climate
change is an indispensable requisite for
Brazil’s sustainable economic development.

Founding of the Inter-ministerial
Committee on Climate Change (CIM)
in 2007, and launching of the National
Climate Change Plan, introduced a
framework for participation of the
industrial sector in issues relating to the
theme within the national public-policy
agenda, culminating with enactment of
Law 12187/2009, which instituted the
National Climate Change Policy (PNMC).

The PNMC prepared the field for launching,
in 2010, of the Climate Change Mitigation
Plan for Industry for Consolidation of the
Low-Carbon Economy in Manufacturing,
and for Climate Change Mitigation and
Sectoral Adaptation for Consolidation of
the Low-Carbon Economy in Mining, in
acknowledgement of the vital role played
by manufacturing and mining activities in
environmental, social and economic issues.
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Initially, climate-change discussions within
the sector were dominated by issues relating
to reducing greenhouse-gas emissions
in industrial processes of the aluminium,
cement, paper and pulp, chemicals, iron
and steel, limestone and glass industries;
and in extraction, physical processing,
pelletizing and internal transport processes
relating to mining. Sectoral plans regarded
adaptation as a co-benefit, stemming from
improved efficiency of energy use and
materials consumption.

The Industry Plan has a governance
structure centred upon the Technical
Committee for the Industry Plan (CTPIn-
MDIC) comprised of government
and private-sector representatives,
with participation of the National
Confederation of Industry (CNI). The
Plan for Low-Carbon Mining is centred
on the Secretariat for Geology, Mining
and Mineral Processing of the Ministry
of Mines and Energy (SGM/MME). These
respective governance structures are the
focal points for promotion of the goals and
actions under the Plan and the relation to
the Coordination Unit of the National Plan
for Adaptation.

This Chapter was prepared under
coordination of the Secretariat for
Development of Production of the Ministry
of Development, Industry and Foreign
Trade (SDP/MDIC) and the Secretariat of
Geology, Mining and Mineral Processing of
the Ministry of Mines and Energy (SGM/



MME), with the support from the Ministry
of Environment (MMA).

It aims to introduce concepts and
basic guidelines to complement the
approaches relating to adaptation to
climate change in the Industry Plan
and the Low-Carbon Mining Plan,
highlighting the crosscutting nature of
actions required and remaining gaps.

5.2 Vulnerabilities of the industry
and mining sector to climate
change

Resilience of the industry sector can
be considered in terms of its sensitivity
reduction and increased capacity of
adaptation to potential impacts of climate
change. When considering the adaptation
capacity of industry, not only the direct
impacts of climate variability and extreme
phenomena, but also indirect impacts on
the infrastructure upon which sectoral
operations depend, and the resilience of
territories where industry is present, must
be taken into account.

The impacts of climate change on the
industrial sector may also result in
impacts upon local, regional and national
economies, which underscore the
relevance of public policies for adaptation
of the sector. A study that examined such
impacts from a broader perspective,
which included not only direct losses
traditionally associated with interruptions
of production, but also indirect impacts
upon associated local production chains,
estimated losses caused by flooding in
the City of S3o Paulo at RS 108 million
per year for the City itself, and at RS 226

million for the Brazilian economy as a
whole (Dos Santos & Haddad, 2014)*3.

The severity of impacts varies from one
industry sector and geographical location
to another, whereas adaptive capacity
is influenced by size and by the quantity
of resources available for investment in
adaptation measures. Sectors that are
highly dependent upon natural resources
(e.g., pharmaceuticals, agroindustry
and forest-based industries) are more
susceptible to changes in biodiversity and
agricultural cycles, whereas industrial
parks and mines located in hilly areas
prone to intense rainfall are more likely to
suffer interruption of activities and supply
chains, owing to landslides and flooding in
lower-lying terrain.

Impacts can thus be categorised either
as biophysical or socio-economic (Table
9). Examples of biophysical impacts are
scarcity of raw materials caused by changes
in biodiversity, agriculture or water
supply that may directly affect availability
of basic supplies for manufacturing.
Examples of socioeconomic impacts
include rising prices of raw materials,
material damage to industrial facilities,
interdiction of transport routes, and
interruptions in electric-power supply and
communications.

3 Available at: <http://www.scielo.br/pdf/asoc/v17n4/
a05v17n4.pdf>.

Strategy for Industry and Mining 89




$924N0S
Jamod pue Ajddns
-191eM 2AleUIRY(E
pue uones|ul|esap
‘9SNaJ Ul SJUSWISSAU|

suopoe Suluued
Asysnpui ayi|je ur st
21eW|2, JO UoISN[dU|

S9IIAIDS WDISAS0ID
Ul SJUSWIISaAU|

98en3ue| JuswaSeuew
ul ydomiau Suiuiem
-AlJea pue Sulioyuow
33 UO Blep 3Y3 SSa00e
01 5|00} JO AlljIqe|ieAy

seaJe s jo uidden

suondy uoneydepy

swaisAs uoponpoud
3|geuleisns jo ujusyiduans

|eyualod |e20| UO paseq sjapow
uoponpoud jo Suluayiduaiis pue
uopejusws|dwi quswdo|ansg

Sys1J Jo SulioluowW pue uondipald

104 Juswdinba pue swaisAs

‘sa180]0UY233 Mau Jo Juswdojanag

saniunyoddo

sonsi80| pasiwoldwo)

awooul
pue sqof a1e9uad
0} Ayjoeded paodnpay

$3550| SsauaAnadWo)

SSO| uonldnpo.d

uoponpoud
Jo uondnuiajul
JO uopdNpay

51502 @2UeINSUl
pUE JUSWISBAUI
‘leuonesado uj aseasou|

|eaisAydoig

2Jn3onJiseldjul
SUOLEDIUNWWOD3|3)
pue samod 01 sa8eweq

(suod pue shemuazem
‘shempeoJ) ainjoniisesjul
o1s130| 03 saSeweq

(018
Adauiyoew ‘s3ulp|ing
‘Saulw) aJnjonJisedjul
|ela3snpul 03 seadeweq

s924n0sal
uewny pasjwoidwo)

JUSWUOIIAUD
Sujiom ays Jo Ajuinoas
pue Ajlenb ‘pojwod
|[ewJay3 paonpay

syndul pue |elaiew med
1o A3ljiqe|iene paonpay

J33em Jo Ayljenb
e|leAe PRONpPaY

21WOU02301205

spedw| [enualod

1uawdolansp

pue yoJeasal pue (uswdinbs
pue ‘s3uip|ing) san|1oe}
[el4AsSNpul Jo uoyeidepe uj
JUBWISAAUL MO| UM SaL1Isnpu|

(sy4omisu uonnqlisip

uo juapuadap Ajysiy) sexiw
A34aus paylisianip Ajdood

pUE S}JOMISU uounqlIsIp
21|gnd uodn juspuadap
Alddns Ja1em yum satuedwod
Suluiw pue syued |elisnpu|

SoLl|1ogy
93eJ01S WOl Jey saluedwod
Suluiw pue syJed elsnpul

spooy 01 393[gns

‘PUN0J3 MO| UO JO SapI|SpUe| O}
9|qudaosns Aydes3odoy desis
10 suoi3au ul pa1edo| saluedwod
Suluiw pue syJed |elisnpul

sanl|iqesau|nA

J0109S |elIsnpul 9yl JoJ mwquE_ pue suonenjeAs a2yl JO UoisuaWid ‘6 9|gel

m
x
-+
=
o
3
™
o
3
o
(=4
(o]
a-)
>
o
S
o
3
o
S
o

ainsodx3y

ining

Strategy for Industry and M

20




suondy uoneydepy

saniunjioddo

|eaisAydoig

SJUSWUOJIAUD SUIYIOM
J0 Ajunoas pue Ajljenb
‘1J0JW 0D [BW.3Y} Pa2NPaY

saljddns |elua3ew-med Jo
uondnuiajul Jo uondNpay

sanl|1oey 1od 03 sadeweq

juswdinba pue saunonJis
Jl|jeldw jo 3duiisny

Ja1em Jo Ayljenb pue
Ajlddns ui sso| |el3uaiod

J1WIoOU0230I120§

syoedw| |enualod

Ayis1aAIpOIq JO S1SBU0)
‘lednynoli8e wodj s|elualew
MEBJ UO juspuadap Jo suoldau
3|qeJau|nA Ul pa31ed0| saluedwod
Suluiw pue syJed |erasnpul

S9U0Z |PISEOD
9yl Ul pai1edo| saluedwod
Suluiw pue syJed |erisnpul

sanijiqesau|nA

401295 |elISNpuUl Y3 Joj s3oedwl| pue suoljen|eAd ay} 4o uoisuawid (QINNILNOD) 6 2]9el

0O
>
o
@
°
o O o
..nunu =4
3 s o
3 3
o
v 9
S| 0
&3
)
.
m | ©
©
<
]
[=2
% S
5|3
=212
>
)
(74
)
Y

ainsodx3

-
(2}

Strategy for Industry and Mining



5.3 Adaptation of industry and
mining to climate change

5.3.1. Relevance of adaptation to the
sector

The sensitivity of industrial and mining
activities to climate variations stems
from their direct dependence on raw
materials derived from natural resources
and the physical integrity of public or
proprietary infrastructures (water-supply,
wastewater, electricity, logistics and
telecommunications). Uncertainties as
to the links between current weather
phenomena and climate change
notwithstanding, evidence of economic
and social damage caused by climate
events in recent years (exemplified by
the current water-shortage crisis in
the Southeast) lends credence to the
importance of adoption of appropriate
adaptation strategies, targeted at
improving the management of risks and
opportunities for mitigation of economic
losses, reinforcing climate resilience, and
strengthening the industrial and mining
sectors and their respective production
chains.

In view of its technical and technological
resources, its strong influence on supply
chains, its capacity for innovation and to
respond quickly to contingencies through
effective actions for minimizing damage
to people and the environment, industry
has a crucial role to play in promoting
resilience among other economic sectors
and society as a whole.
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Intrinsic characteristics of the industrial
sector, such as its great heterogeneity
and dependence on public infrastructure,
make delineation of adaptation actions
more challenging. Such actions must
seek combinations of different response
strategies, based upon the mapping of
regional vulnerabilities and potential
impacts, increased tolerance to risk,
ecosystem services, and exploitation
of other potential opportunities.
Categorisation by size, sector of activity and
geographic location facilitates identification
of vulnerabilities and the adoption of
appropriate adaptation measures.

The physical risks of climate change may
affect industrial and mining activities in
different ways, each demanding different
strategies for adaptation, depending upon
their capacity to influence the sector and
the degree of engagement of production
chains (Figure 5). Identification of
business opportunities in the field of
adaptation is important for strengthening
the value chain. Vulnerabilities associated
with core operations, value chains,
or external factors require different
adaptation strategies. Industry has
considerable scope for implementing
necessary adaptation measures relating
to its core operations. It has less
influence, however, when addressing
broader value chains; and its influence
declines dramatically in cases involving
adaptation measures for external factors
(public and private electricity and water-
supply infrastructure) which demand
coordination with the public sector and
other economic sectors.



... Food
security

CORE
OPERATIONS
Assets, production
processes, operations
and maintenance

... Other
inputs for

Disruptions o
in the proauction

supply chain

MEANS
... Public and private infrastructure in the
electric-power sector, water supply and wastewater services

VALUE CHAIN
... Supply of natural

resources and raw material

...Ecosystems

... Client access
to products
and services

...Labour
and changes
in habits

... Demand for
products and services

... Impacts on services
provided by government

Figure 5. Influence zone of Industry on the Adaptation?

Climate change may also increase the
exposure of industry to non-physical
risks (i.e., reputational or market risks)
as a consequence of higher investment,
insurance and input costs, and decreased
financial measures. Potential impacts on
the sector may go far beyond economic
and structural losses, and affect the
capacity of industry to generate jobs and
income.

1 SUSSMAN and FREED, 2008. Self-adapting to climate
Change: A Business Approach. Pew Centre on Global Climate
Change. Adapted from the document “Primary Contributions
of the Industry- CNI”, available at the electronic address: http://
www.mma.gov.br/images/arquivo/80182/Contribuicoes_
Peliminares_PNA _ Sector% 20 industrial_CNI.pdf, accessed at
3/11/15.

5.3.2. The Crosscutting Nature of
Vulnerabilities and Adaptation Measures

The impacts of climate change on other
economic sectors also have repercussions
upon industry and require preparation of
combined adaptation strategies (Figure
6). Within the context of drafting of
this NAP, reduction of exposure and
vulnerability in the following sectors is of
greatest interest to the business sector:

e Water Resources: water is among the
key vectors of biophysical and socio-
economic impacts. Changes in rainfall
patterns or extreme events which affect
availability or quality of water used
by industry in its processes, demand
preparation of short, medium and long-
term adaptation strategies on different
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scales, as they could dramatically affect
levels of industrial activity, generating
higher costs and reducing the feasibility
of certain water-intensive segments.

For facing up to these scenarios,
it is imperative that support and
encouragement be given to initiatives
that target improved water efficiency in
industrial processes and reuse of water.

e Agriculture: This sector provides basic
inputs for an array of industrial segments,
including paper and pulp; iron and steel;
food and beverages; mining; chemical,
etc. Changes in availability of such inputs
can affect continuity of operations in
these sectors.

e Biodiversity: A number of industrial
segments, including pharmaceuticals,
cosmetics, biofuels, forestry-based,
chemicals, etc. are likely to be affected
by reduced biological diversity and
associated ecosystem services that are
important for water and raw-materials
production, climate regulation, nutrients
cycles, pollination, seed dispersal, etc.
Negative impacts on biodiversity and
associated ecosystem services may
generate economic risks, including
fewer opportunities for generating value
through creation of innovative products
and increased competitiveness.

e Coastal Zone: A major portion of
Brazil’s industrial facilities are located
in coastal areas that are susceptible to
a rise in sea levels. Lower flow levels in
rivers and higher sea levels may result
in encroachment of saltwater, affecting
the salinity of water used by industries in
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coastal areas, especially, those located in
estuary areas.

e Infrastructure (energy, transport,
telecommunications, cities):
Reinforcement of the resilience of
critical infrastructure is crucial for the
effectiveness of initiatives targeted at
industrial adaptation.

e Health: Extreme climate events present
risks to the health and safety of workers,
especially those involved in outdoor
activities such as mining and construction.
Higher temperatures are liable to affect
recruitment, retention, safety and
productivity of industrial workers, and to
increase accident hazards.

Coastal

Zone Health

Water

Agriculture
Resources

Biodiversity

Figure 6. Crosscutting nature of adapta-
tion measures

5.4 Guidelines

More than any other, the public sector has
capacity to model the impacts of climate
change and to ensure that the challenges
of adaptation posed for society as a whole



are adequately addressed.

The sectoral guidelines aim to foster the
development of policies that facilitates
adoption of adaptation measures by
the private sector and to promote
the consideration of an adaptation
perspective into decision-making of
public and private stakeholders, thereby
enabling coordination and convergence
with policies of other sectors.

During review of the Industry Plan and
Low-Carbon Mining Plan, these guidelines

complement the respective mitigation
initiatives proposed under these Plans.

In the light of preliminary contributions
forwarded by the National Confederation
of the Industry’s Technical Chamber
for Adaptation, discussions within the
framework of the Working Group for
Adaptation of the Inter-ministerial
Committee for Climate Change (CIM)
and inputs prepared by the Centre for
Sustainability Studies of the Getulio Vargas
Foundation (State of the Art Mapping
on the Topic of Adaptation in Brazil) the

will serve as a basis for formulation

following guidelines were prepared:
of a Plan of Action for Adaptation, to

1. Deepen knowledge on impacts and specific vulnerabilities on industrial subsectors: This
guideline is to be developed jointly with initiatives that stimulate research into the impacts,
vulnerabilities, opportunities and appropriate adaptive measures of companies of various sizes in
each industrial subsector, with the aim of consolidating databases, defining indicators, downscaled
mapping of risk areas and making information accessible for decision-making and formulation of
prevention plans.

2. Establish an institutional framework to facilitate implementation of adaptation measures:
Adoption of effective adaptation measures requires an institutional environment that promotes
inclusion of an adaptation perspective to climate-risk management for companies without
compromising competitiveness of the national economy. This guideline aims to stimulate
organization of information on adaptation and consolidation of inter-sectoral discussion forums,
promotion of joint adaptation strategies, and to facilitate access to sources and mechanisms for
implementation of adaptation measures.

3. Develop decision-making support tools for Adaptation in Industry: Adoption of adaptation
strategies will be facilitated by development of tools for incorporation of knowledge of impacts
and vulnerabilities designed to assist with decision making at strategic and operational levels.
Such tools may consist of fiscal incentives and tax credits; templates for adaptation strategies; and
development of maps of likely short, medium and long-term impacts based on projected climate
scenarios.
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4. Raise awareness among micro and small businesses of adaptation topics within the
sustainability agenda: Micro and Small Businesses form the largest contingent of industrial
companies and are generally the most vulnerable and least prepared to adopt adaptation measures.
It is therefore important to work jointly with small-business support institutions through targeted
actions, training, funding for adaptation investments, and drafting of guidance manuals and
business continuity plans for adaptation to disasters.

5. Introduce climate-risk considerations into sectoral policies and encourage consideration
of such risks in corporate decision-making: Facing up to climate change requires progressive
inclusion of climate-risk mitigation measures in public policies and introduction of climate scenarios
into government planning. An adaptation perspective should also be incorporated into business
decision-making when considering location of facilities, supply chains, logistics and communication
strategies, to enable identification of impacts, analysis of vulnerabilities and implementation of
adaptation measures.

6. Provide stimulus for the capital-goods segment so as to increase the resilience of society: The
aim of this guideline is to orient formulation of targeted policies for development of the goods and
equipment industry that favour adaptation and increased resilience, including equipament for reuse,
water desalination, construction work, thermal comfort, automation of outdoor activities, etc.

7. Alongside the National Confederation of Industry (CNI), promote a strategy for collaboration
among Labour Unions and Industrial Employers’ Federations for development of joint strategies
for climate-risk management in industries located in sensitive regions: The territorial dimension
of adaptation imposes a need for extensive coordination among players at the municipal, state
and federal levels. All too often, the role of coordinating the sectoral and local aspects is relegated
to local-level players, making their role in evaluation and planning of adaptation activities of key
importance, especially in sensitive areas.

8. Foster Ecosystem-based Adaptation (EbA) practices as tools for strengthening territorial
and industrial resilience: Adaptation measures targeted at reducing vulnerability of territories to
potential impacts of climate change also reduce, in a synergic way, industrial vulnerabilities. In this
context, use of biodiversity and of environmental services as components of an adaptation strategy
for addressing adverse effects of climate change may present an alternative for strengthening
climate resilience of the industrial sector. For example, regional investment initiatives for river-
basin management and recovery may contribute to preservation of headwaters, thereby ensuring
sustainability of water supplies.
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