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Summary

The need to transform to climate-neutral societies is more urgent than ever, and business will have an
increasingly large role to play. However, as shown by the case studies in this report, good intentions can lead
to unintended consequences for sustainability and justice in low- and middle-income countries (LMICs). A
better understanding of interconnected social, technological, and ecological systems is crucial in order to
navigate these attempts to transform in ways that can maximise positive outcomes for both people and
planet along the complex global value chains of the modern market economy.

A number of new frameworks and tools exist that can help assess the likely systemic e�ects of how
emission reduction activities in high-income countries can unfold along the value chains in LMICs.
Examples mentioned in this report include the nine planetary and twelve social boundaries of the Doughnut
Economics model. Venturing into the whole value chain to achieve climate neutrality will increase the
number of interacting factors and therefore requires frameworks that embrace such complexity, while
strengthening the monitoring, evaluation and learning capability. A clear de�nition of core values and
principles around equity and sustainability is needed to inform and develop actions. Collaborations with
researchers may help companies to set up such systems for continuous learning and evaluation – something
that many members of the Swedish Leadership for Sustainable Development (SLSD) network have already
realised and put into practice. In fact, new ways of collaborating are key to identifying “leverage points” in
complex systems where interventions can facilitate large-scale change and this report explores examples.

The global social and ecological vulnerabilities revealed by the Covid-19 pandemic has prompted many
to make the case for societal transformations towards a new model of prosperity and equity, away from
business-as-usual. How we organise our e�orts in these turbulent times and prepare to rebuild after this
devastating crisis will de�ne the equity and sustainability of our societies for decades to come.
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1. Introduction

We live in the age of humans, the “Anthropocene”,
where humanity has become a major force of
planetary change (1). Raging wild�res in the
Amazon, Indonesia, Siberia and Alaska, recurring
droughts in the Horn of Africa, rapidly melting
glaciers, and the accelerating loss of biodiversity are
only a few examples of how radically we have altered
climate and ecosystems – even to the extent that we
are transgressing planetary boundaries (Box 1).
Human development has been extraordinary, but
the profound implications for Earth’s climate,
oceans, forests and other ecosystems ultimately risk
their capacity to support further development (2).
However, a new logic is beginning to emerge, where
a stable climate and healthy ecosystems are seen as
prerequisites for economic progress. Growing
evidence suggests that business leaders who act
from this insight can future-proof their companies,
attract investors, customers and talent (e.g. 3).
During the Covid-19 pandemic many have also
made the case that the time is right for reinventing
the economic model itself so that it rewards true
value creation, not value extraction (WBCSD,
2020).

Globally, the economic bene�t of a low-carbon
future has been estimated at US$26 trillion by 2030
compared with staying on the current high-carbon
pathway (New Climate Economy, 2018).
Increasingly, leaders have realised that nothing less
than major societal transformations are needed and
that large corporations can contribute signi�cantly
(4). The Exponential Roadmap Initiative to halve
emissions every decade, the Race To Zero
Campaign, the IPCC 1.5°C Special Report and the
Decade of Action to deliver the UN Sustainable
Development Goals (SDGs) also indicate the scale
and speed at which this needs to happen.

This report is a literature review and synthesis
commissioned by Swedish Leadership for
Sustainable Development (SLSD)*. Informed by
sectors and their respective climate change solutions
as identi�ed by the Exponential Roadmap
Initiative, the report seeks to understand the
unexpected consequences of global transitions to
climate neutrality in low- and middle-income
countries. The report also aims to identify
knowledge gaps about such outcomes. In
particular, the report brings attention to two major
dimensions: 1) the social priorities embedded in the
concept of “leaving no one behind”, including
human rights, democracy, equality, justice and
poverty, and 2) the broader ecological dimensions
linked to climate change, and how these in turn,
relate to the social dimensions along the whole
value chain. Moreover, the report provides
recommendations to companies who want to
contribute to achieving the SDGs and support and
navigate the transition to climate neutrality.

An interconnected and hyperconnected world
The global social and ecological problems that
humanity is currently facing are intertwined (5).
Any innovations and transformative changes
towards a more equal and sustainable world
requires an approach that treats nature and humans
as an integrated whole. The e�orts to increase social
wellbeing for people during the last 70 years have
been successful to some extent but have also led to
increased inequalities and unsustainability (2).
These problematic outcomes are due, in part, to an
inability to understand the interdependencies
between social and ecological systems. The
prioritization of socio-economic progress for some
groups has relied on the overexploitation of natural

*Swedish Leadership for Sustainable Development is a network made up of 20+ companies and selected expert organisations. The network
is coordinated by Sida and has become a forum for action, inspiration and influence with the goal of accelerating implementation of
Agenda 2030 internationally and ensuring no one is left behind in the transformation to a climate-neutral society.
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capital and has led to degraded ecosystems. At the
same time, these same systems are also producing
other emergent outcomes such as inequalities (6)
that put humanity at severe, systemic risk (7).

As pointed out by Leach and others (5) “It is no
longer possible nor desirable to address the dual
challenges of equity and sustainability separately”.
Accordingly, it is of key importance to realise that
many solutions suggested to support the
transformations to climate-neutral societies will be
in�uenced by injustices, several of which have been
mapped by the Environmental Justice Atlas (8).
Such a mapping can illustrate the disproportionate
access of more wealthy and powerful nations to
both natural resources and sink capacity for waste
in low- and middle-income countries (LMICs).
Consequently, to be both sustainable and equitable,
transformations to climate-neutrality need to create
virtuous cycles where humans and nature can thrive
together.

Understanding interactions between equity and
sustainability is especially important in enabling

countries to achieve their transformative journey.
For example, the project “Good Life For All Within
Planetary Boundaries” (9) has used the Doughnut
Economics model (Box 2) to map environmental
and social performance of individual countries (Box
1). Their work shows that no country in the world
currently meets the basic needs of its citizens at a
globally sustainable level of resource use (Figure 1).
Sweden is lagging, whereas Vietnam is the country
that comes closest. This means that many
high-income countries, having achieved the social
goals, need to create rapid, large-scale
transformations to prosper within planetary
boundaries. Similarly low- and middle-income
countries that have not yet transgressed the
planetary boundaries need transformations in order
to achieve the social goals. Here, the
transformations of high-income countries must not
hinder the development of LMICs and cement
their position. Indeed, development is not only a
global south issue (10).

Figure 1: Comparison of Sweden and Vietnam using the “good life for all within planetary boundaries” framework. Ideally a country
would have blue wedges that reach the social threshold and green wedges within the biophysical boundary. However, no country in
the world currently meets the basic needs of its citizens at a globally sustainable level of resource use. Adapted from (10).
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In a hyperconnected world transformations are
connected across the globe and positive changes in
one part of the world can have a negative impact
somewhere else. This understudied phenomenon is
broadly referred to as Environmental Problem
Shifting (11) and how issues can be connected,
often in ways that are not highly visible, is known as
telecoupling (12) or teleconnected vulnerabilities
(13). Such cross-continental connections can
happen through economic activities, trade
connections, transportation networks, �nancial
economic linkages, �ows of information, and

hydrological cycles. For example, Keys and others
(14) show how policy-induced land use changes for
farming in India in�uence precipitation patterns in
East Africa with negative consequences for
productivity of local ecosystem services, such as
water for animals, agriculture, and trees. Such
impacts can trigger social disruptions including
migration and con�ict over resources. Improved
and novel tools and methods are still needed for
understanding the telecoupled impacts of various
climate change actions.

Box 1:

Planetary boundaries - more than climate

Rockström and others (15) identified

nine planetary boundaries we should

remain within so that our societies can

continue to develop in a positive way –

without facing catastrophic threshold

effects in the global environment and

climate. The analysis was updated by

Steffen and others (2) concluding that

four of the nine boundaries had been

crossed as a result of human activity.

The four are: climate change, loss of

biosphere integrity (ecosystems and

biodiversity), land-system change (e.g.

deforestation), and altered

biogeochemical cycles (phosphorus and

nitrogen pollution). For climate change,

carbon dioxide levels should not rise

above 350 parts per million (ppm) in

the atmosphere if we are to remain in

the “safe operating space” of planetary boundaries. This climate boundary is consistent with a

stabilization of global temperatures at about 1.5 degrees Celsius above pre-industrial levels. Other

boundary processes included in the analysis were: pollution by novel entities, stratospheric ozone

depletion, alteration of atmospheric aerosols, ocean acidification, and unsustainable freshwater use.

The Global Commons Alliance, Science Based Targets Network (SBTN), and Earth Commission

are examples of organisations that work to implement the planetary boundaries framework.
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Box 2:

The Doughnut – a good life for all within boundaries

Raworth (2012) complemented the planetary

boundaries framework with ‘social boundaries’ to

create  the ‘Doughnut model’. It emphasises that

universal human rights of all is an equally important

aspect of sustainability. By adding social boundaries

(social equity, gender equality, political voice, access

to clean water and food etc), a circular

doughnut-shaped ‘safe and just space for humanity’

was created. The planetary boundaries delimit the

‘ecological ceiling’ within which humanity’s collective

activity must remain, and the social boundaries

provide a ‘social floor’ above which a decent living and

fairness for all are secured. Sustainable development

is about aiming for the “sweet spot” between those

boundaries. According to Raworth, “we cannot get into the Doughnut without tackling the

distribution of global resource use in both consumption and production. Put simply, if we want to get

into the doughnut, then we’ve got to tackle inequality” (Raworth, 2017). University of Leeds has

subsequently used the Doughnut to compare the social and environmental performance of nations ,

and to foster a public discussion of what a “good life for all” could look like within planetary

boundaries.

Climate smart cocoa (CSC) has become a new term for climate-neutral supply-chain initiatives. While it aims to address climate change,
deforestation and improve smallholder livelihoods, research has identified a number of unintended consequences which must be
addressed if CSC is to achieve both sustainable and equitable outcomes in Ghana’s cocoa sector. Photo: F. Nasser.
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2. Crises can pave the way for transformations
and the rethinking of whole value chains

The following quote from an alliance of business
leaders, politicians and environmental NGOs
shows that many large corporations have joined the
call for transformations towards a just, inclusive
and sustainable future:

“After the crisis, the time will come to rebuild
[and] rethink our society and develop a new model of
prosperity [...] The transition to a climate-neutral
economy, the protection of biodiversity and the
transformation of agri-food systems have the
potential to rapidly deliver jobs, growth and improve
the way of life of all citizens worldwide, and to
contribute to building more resilient societies.”
(Green Recovery Alliance, April 2020)

It also shows that many business leaders have
recognised that the Covid-19 pandemic has made
visible the need for major change. While the
situation has been depicted as the worst global crisis
since WWII, in particular for poor and
con�ict-a�ected nations, many argue that it is a
once-in-a-generation moment for transformation
(Box 3). Previous research has reported that crises
can create disruption and enable large-scale

transformations of society (18), in particular if the
resilience of the current business-as-usual systems is
weakened (19) and innovative alternatives are
su�ciently well-developed. Observations of e�orts
during Covid-19 point to, at least in principle, a
general commitment to far-reaching economic and
social change, such as e�orts by The Covid-19 Task
Force established by the UN Global Compact
Action Platform for Sustainable Ocean Business
and the R3 Coalition of the Global Impact
Investment Network. Such e�orts indicate that
private sector-led initiatives may try to seize the
window of opportunity opened up by the
pandemic, to help achieve sustainability
transformations at the scale and speed that is
needed.

Transformations to sustainable business models
could, as shown by The Business and Sustainable
Development Commission (‘Better Business, Better
World’), open up economic opportunities worth
up to US$12 trillion and increase employment by
up to 380 million jobs by 2030.

Box 3:

Adaptation versus transformation

Resilience research makes a distinction between transformation and adaptation (16). Adaptation is

about adjusting responses to changing external drivers and internal processes (of e.g. a business,

community, city or economy) in order to remain on the current pathway of development. An example

of this is when farmers switch to more drought-tolerant crops or when insurance companies raise

their premiums to adapt to climate change. Transformation, on the other hand, involves the creation

of a fundamentally new system when ecological, economic or social conditions make the

continuation of the existing system untenable. This could challenge the behaviours, business models

and mindsets that generated climate change in the first place. As such, transformations are

characterised by radical changes in everything from power and resource flows to roles and routines.

Shifts must take place at different levels in society, from practices and behaviours, to rules and

regulations, to values and worldviews. Research also emphasises that transformations need to

change both the relationships among humans, and between humans and nature, to be successful

(17).
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Figure 2: Sectors in need of major transformations, with solutions to do so. Sectors are seen in the left-hand column and solutions in
boxes. The relative box size per solution indicates its greenhouse gas mitigation potential (energy, industry, buildings, transport,
nature-based sources, food consumption) as opposed to potential to remove emissions (nature-based sinks). Adapted from (3).

Widening the scope to the whole value chain
and going beyond climate
The Exponential Roadmap v1.5 (3) identi�es
sectors that require major transformations and
summarises solutions that can help businesses to
halve global greenhouse gas emissions by 2030
(Figure 2). It also identi�es strategies to rapidly
achieve transformational impacts at larger scales,
such as �nance, exponential technologies and
policymaking.

More recently, the Exponential Roadmap
Initiative has resulted in spin-o� projects like the
1.5C Business Playbook, the 1.5C Supply Chain
Leaders, and the SME Exponential Race to zero.
Many companies have started to focus on the
emissions generated from their own business
operations and electricity consumption (referred to
as Scope 1 and 2 of the supply chain), while others
have realised that most emissions are found
upstream and downstream (referred to as Scope 3)
(Greenhouse Gas Protocol). Mapping Scope 3

emissions is a good start and many Swedish
companies have also proceeded to identify solutions
to deal with their largest sources of emissions (The
Haga Initiative, 2020). Calls have also been made
for including other aspects than climate impacts in
the various scopes (Box 4). Examples include the
previously mentioned nine planetary and twelve
social boundaries of the Doughnut Economics
model and the recently launched guidelines for
setting science-based targets that help companies
think beyond climate, and extend into freshwater,
biodiversity, land, and the ocean, across value
chains (Science Based Targets). Companies that go
beyond Scope 1 and 2 and venture into Scope 3
confront increased complexity as their operations
become intertwined with other social and
ecological dimensions, including more actors,
greater geographical distances, multiple legal
jurisdictions, and a myriad of other social, spiritual,
and cultural values.
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Box 4:

Don’t awaken the Sleeping Giants

Research by Galaz and others (20) highlights that to avoid dangerous climate change we have to both

reduce greenhouse gas emissions along the value chains while simultaneously avoiding negative

effects on the resilience and stability of large scale ecosystems such as the Amazon. The huge

rainforest ecosystem in the Amazon and boreal forests are examples of so-called ‘tipping elements’

(or ‘Sleeping Giants’) of the Earth’s climate system. If these are further degraded and flip to new

states they will release billions of tonnes of carbon dioxide and accelerate the rate of global warming.

Knowledge about the state of these Sleeping Giants is important for defining thresholds for

dangerous climate change, not least because if one Giant wakes up, it may wake others through

cascade effects, making our ability to control the climate much more difficult. A handful of

international investors, such as banks and pension funds, have been linked to economic activities that

may influence the stability of the above mentioned forest ecosystems. These big financial institutions

have been denoted “Sleeping Financial Giants” (as above), as this influence implies huge potential to

either bolster or undermine the stability of the global climate. Protecting these ‘tipping elements’

should be a priority for investors to help reduce both climate change and systemic financial risks

created by it.

3. The risk of unintended consequences due to
complexity and unpredictability

Many of the problems faced by humanity,
including inequalities, poverty, and climate change,
are di�cult to “solve”. These so-called ‘wicked
problems’ arise due to high connectivity and
complexity, as evidenced through interactions
within both SDGs (21) and planetary boundaries
(22), along with incomplete or contradictory
knowledge and a multitude of stakeholders and
opinions. For example, research suggests that
combating climate change (SDG 13) can reinforce
all other 16 SDGs, but also undermine e�orts to
achieve 12 of these if actions are not implemented
in an adequate way. In extreme cases, climate
adaptation e�orts have even resulted in the violent
displacement of poor and marginalised
communities (23).

This means that when failing to incorporate such
complexity into strategies and solutions,
well-intended actions and innovations can have
adverse e�ects (24). An example of unintended
consequences is provided by Meyfroidt et al. (25),

showing how successful policies restricting forest
exploitation in one country have sometimes
resulted in additional timber extraction in others.
While Vietnam’s area of forest was increasing in the
early 1990s, it was doing so at the expense of forests
in other countries, including Laos, Cambodia and
Indonesia. Meyfroidt and Lambin (26) found that
39% of the forest regrowth in Vietnam was in e�ect
logged in other countries and about half the wood
imports to Vietnam between 1987 and 2006 were
illegal.

The SDGs can help us understand and map both
intended and unintended consequences. For
example, Fuso Nerini and others (23) show how the
degree of positive and negative e�ects that a certain
climate action can have on a speci�c goal and the
associated targets (Figure 3). Their work also
emphasises that there is a vast knowledge gap
regarding these e�ects and identi�es areas for more
research.
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Figure 3: Synergies and trade-offs between climate action and the SDGs. The rectangles to the right of the SDG logos represent

targets under each respective goal. The highlighted colours represent the strength of an interaction (one row of rectangles for
synergies and one for trade-offs; colour scale in legend at the bottom of the image). Grey rectangles indicate the absence of
identified evidence, but this does not necessarily imply the absence of an interlinkage. The scale from +3 to -3 of the interactions was
captured by addressing two intersecting questions: (A) Can the achievement of the target be affected by climate change? and (B) Is
there published evidence of synergies or trade-offs between the target and climate action? Answers were developed using a
consensus-based expert elicitation method. Adapted from (27, 28) through (23).

Other examples of e�orts to contribute to climate
neutral and more sustainable societies are presented
below in a number of case studies. They include:
shifts to plant-based diets (Case 1), carbon o�setting
(Case 2), the move from fossil fuel to minerals
economies (Case 3 and 4) and increased circularity in
e-waste and textiles (Case 5 and 6). They all highlight
the importance of navigating the transformation to
climate neutrality in ways that can both contribute
to reaching net zero greenhouse gas emissions by
2050 and contribute to social and environmental
co-bene�ts in LMICs. The cases also include
examples of how to create frameworks for actions
that can help move out of negative spirals and into
virtuous cycles towards prosperous futures for all.
Our review of the literature has found that there are
numerous studies on speci�c social and
environmental impacts of such change. The
problem is that most studies address these impacts
separately and there are few studies that apply an
integrated approach to climate-neutral transitions
and seek to understand interlinked social-ecological

systems. The rapidly emerging research area of SDG
interaction studies can help us understand the side
e�ects but there are research gaps including policy
innovation, integrated monitoring and evaluation,
participatory methods, and geographical spill-overs
(21). Similarly, our literature review also shows that
there is speci�cally a lack of studies that focus on
how climate neutral transitions in high income
countries a�ect LMICs. The research on
telecoupling and Environmental Problem Shifting
(see above) in combination with a social-ecological
perspective can help us understand these e�ects. In
particular, the case studies below highlight the
complex connections between the solutions for
transformations to climate-neutral societies and the
di�erent dimensions of the “leaving no one behind”
concept. Consequently, as concluded by Olsson,
Galaz, and Boonstra (29) an understanding of
interconnected social, technological, and ecological
systems is crucial to prevent undesirable and
unintended outcomes of initiatives and to move
toward more just, inclusive and sustainable futures.
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Case 1:

A shift to healthy plant-based diets must pay attention to

unintended social and ecological effects in LMICs

Shifts to diets rich in plant-based foods confer both improved health and environmental benefits (30).

Projections indicate that a global adherence to non-meat diets, primarily effectuated by a change

within the Global North, could have transformative potential, e.g. by reducing land use by 76%,

greenhouse gas emissions by 49%, and freshwater withdrawals by 19% (31). Today, however, global

food production is the single largest human pressure on Earth, driving a mass extinction of species

(32), and accounting for 23% of annual greenhouse emissions (IPCC 1.5°C Special Report).

To bring the trajectory in line with a +1.5°C world, a shift is needed of no less than 40% of the global

population to largely plant-based diets (30) by 2030, increasing to 75% by 2050 (3). Such large-scale

shifts must, however, be navigated wisely to avoid unintended negative social and ecological effects.

Researchers have predicted that a nation-wide transition towards low-meat diets in the USA could

reduce the domestic water footprint while nearly doubling it in Mexico because of the increased

farming of water consuming plant-based alternatives for the US markets. A more pronounced shift to

no-meat diets in turn would have the highest increase in water use in diverse locations such as

Vietnam, India, Chile, Turkey, Thailand, Spain, and Italy (33). This consequent risk of water scarcity

exemplifies unequal distribution of resources between people of different nations. Water scarcity

hinders the promotion of food security, health, poverty reduction and healthy ecosystems (United

Nations, 2018) and is projected to affect 40% of the world population by 2030 (World Bank, 2017). In

response, tools such as the Aqueduct Water Risk Atlas (Aqueduct Alliance) have been developed to

try to help mitigate such risks.

Beyond the immediate social changes that dietary shifts may have at household and community

levels, there have also been significant cultural losses. For instance, new global food demands and

increased agricultural production for plant-based diets has led to the abandonment of millennia-old

farming practices of Peruvian quinoa – a loss of cultural heritage that compromises the UN Universal

Declaration of Human Rights, article 22. Also, meeting the growing global demand has required

increasingly intensive farming, leading to land use competition, reduced agricultural biodiversity and

subsequently a jeopardised production system. This threatens not only local livelihoods but also food

security and nutrition amongst local consumers (34). Furthermore, since export demand focuses on a

limited number of staple crops, Peruvian farmers have reportedly had to limit their quinoa varieties

to only a few of the thousands that were available regionally (35). In light of quinoa’s excellent

nutritional profile and high adaptability to climate change, such genetic erosion further reduces local

but also indirectly global food security and resilience (30).

The challenge is to transform current food production systems towards sustainable and equitable

outcomes. To address this, Climate Smart Agriculture (CSA) has gained prominence for its perceived

“triple win” contributions to food productivity, adaptation, and mitigation to climate change (36).

Developed by the UN Food and Agriculture Organization (FAO) in 2010, the work is now led by the

Global Alliance for Climate Smart Agriculture (GACSA), involving governments, corporations, research

institutes and NGOs. Numerous case studies by GACSA show how farmers are learning to grow more

food, become more resilient to climate change and minimise their emissions. However, there remains

much controversy and debate over CSA’s framing of agricultural problems and solutions, including

perceived scarce attention to issues of power, authority and equity (37; 38; 39). These concerns are

exemplified through climate-smart cocoa farming in Ghana, where research shows that challenges
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connected to tenure rights, deforestation and agrochemical-dependence have been underestimated

(40).

This critique is recognised by GACSA and there have been calls for a shift to more pragmatic,

integrative uses of concepts such as regenerative and agroecological approaches in order to move

forward (41) and avoid an impasse between policy makers, implementers, and scientists. For

example, FAO has increasingly emphasised the crucial role of agroecology stating that it “offers a

unique approach to meeting the needs of future generations while ensuring no one is left behind”

(FAO, 2018). Agroecology supports working in partnership with multiple stakeholders, considering

local knowledge and cultural values in a reflective and iterative way that fosters co-learning among

researchers and practitioners. This shift in perspective of GACSA and FAO shows a capacity for

reflecting and revising, admitting problems and failures and being open to hybridizing with other

ideas in order to deal with emerging and unexpected consequences. Rather than emphasizing

pre-made solutions that must be replicated in multiple contexts, this approach is better aligned with

resilience research providing a framework for actions that allows for: i) experimentation and learning

and co-production of knowledge and solutions, ii) broad representations from supply chain actors,

and iii) a broad scope that includes both social and ecological aspects and their intertwinedness.

Case 2:

Investing in agroforestry: more than just offsetting

Tree-planting is often implemented as a way to offset carbon emissions and make operations and

supply chains carbon neutral (or even “climate positive”), but can it be done in ways which also

creates social and ecological co-benefits? Agroforestry, the intentional integration of trees or shrubs

with crop and animal production, has in recent years been highlighted as one of the most promising

options. As such, agroforestry has the potential to contribute to lower emissions of greenhouse gases

and sequestering carbon in trees and soils (42). It can also increase essential ecosystem services, as

well as the total farm productivity (43). A well-designed agroforestry system reduces the dependence

on chemical and other agricultural inputs, while creating multiple benefits, including strengthened

economic resilience, as agroforestry offers multiple income streams at different times. In particular,

agroforestry systems can reduce the risk and consequences of crop-failure by growing a diversity of

crops, and thus increase resilience to climate shocks and other disturbances (44). In total,

agroforestry can contribute to achieving at least nine of the SDGs through its contribution to more

diverse and resilient production and livelihood systems (Agroforestry Network, 2018a).

Overall, there is untapped potential to develop and market quality products from

agroforestry-systems, which can be sold to high-income markets with a good margin. Global markets

are already showing interest in products from agroforestry tree species, such as baobab, lucuma and

neem. For example, the company Eijdo Verde, in partnership with indigenous Mexican communities,

uses regenerative agroforestry practices to produce pine resin for the global pine chemical industry.

When it comes to inequality, gender and intersectionality, however, there is definitely room for

improvement in agroforestry. Women’s knowledge, for example, is still not fully recognised in

decision making. Moreover, women are frequently disadvantaged due to e.g. access to and control

over agricultural products, as well as access to financial resources and information (UN Women,

2017). They are also less likely to own land and their access to trees and fruit are often determined

by their relationship to men (45), in particular in Sub-Saharan Africa. Unequal influence and control

over resources also emerge from the intersection of various other social groupings - including but not
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limited to race, age, ethnicity, religion, seniority, marital status, and livelihood. This is important,

because lack of capital, credit and secure land tenure are well-known barriers to scaling up

agroforestry (Agroforestry Network 2018b).

Case 3:

Access to critical minerals puts individual equity and

international unity at risk

The move from fossil- to mineral-based economies coincides with high mineral supply risk, as

recognised by the European Commission’s Study on the EU’s list of critical raw materials (2020a)

(Figure 4). In China, insufficient domestic minerals reserves may lead the country to reconsider its

reliance on solar power in its endeavour towards a fully decarbonised economy (46). Indeed, mineral

reserves are concentrated to a limited number of countries (British Geological Survey, 2020), often

politically fragile, while the production capability is held by a handful of non-state companies

domiciled predominantly in Canada, South Africa and the USA (4; www.mining.com). For example, in

2019, about 70% of the world’s cobalt originated from the Democratic Republic of the Congo (U.S.

Geological Survey, 2020) and almost half of it is refined in China (47).

Although there is evidence for strong near-term growth in known mineral reserves, rather than any

signs of gradual resource depletion (48), supply as well as demand assessments are subject to a high

degree of complexity (49). By 2050, the supply of copper, zinc, and possibly lead, may be unlikely to

meet demand under the current global use patterns (50) while for some highly critical metals there

are no such long-term demand outlooks available (51).

Figure 4: Countries accounting for the largest share of EU sourcing of critical raw materials. (European Commission. Study on

the EU’s list of critical raw materials (2020): final report. 2020a)

While solar power is now dominating most energy markets (IEA, 2020), mineral criticality can put

solar and other affordable and clean energy efforts (SDG 7) at risk in a longer-term perspective. It also
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raises questions as to whether mineral-contingent digital technologies and green transports will in

fact leave no one behind, or further amplify gender, racial, caste and class divides through new

dimensions of poverty (UK: Institute of Development Studies, 2018). Here, Ericsson in collaboration

with UNICEF has mapped the Internet connectivity of schools within 35 countries, as an initial step of

Giga, seeking to connect all schools globally.

The control of minerals ultimately links to the distribution of economic and geopolitical power

between nations and their people. For example, within the emergence of deep sea mining, political

economy, geopolitics, and judicial equity are recognised areas of concern, highly influenced by

geographical contexts (52) and arising within the context of rapidly expanding commercial activities

in the oceans described as the “blue acceleration” (53).

The management of natural resources, including minerals, is a common source for conflicts (IISD,

2018, see also 9 for listings) and may well define global peace and security in the 21st century. In

response thereof, the European Union, the United Nations and national stakeholders are working

since 2008 in a Partnership on Land, Natural Resources and Conflict Prevention to build knowledge

and skills on natural resources conflict prevention through a strategic multi-agency coalition.

However, international dialogues should make the distribution of critical minerals a given topic in

much earlier stages, given its key role in climate change mitigation.

Coltan mine in Burundi, a validated mining site that guarantees conflict free minerals. Photo: Wikimedia/MONUSCO/Sylvain Liechti.
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Case 4:

The mining backlash of minerals for climate action

Modern technology solutions to climate change, such as renewable energy, green transportation and

digitalisation rely on virtually all minerals so far known (54). To meet the recent global surge in

mineral demand (British Geological Survey, 2020) production by both large-scale (LSM) and artisanal

small-scale (ASM) mining operations has become increasingly important. ASM is characterised by

low-tech, labour-intensive extraction and processing in low- and middle income countries (55).

Despite low productivity, it is an important source of minerals, accounting for 20-25% of the global

gold, tantalum and tin supply (IGF, 2017).

More than 150 million people depend directly or indirectly on mining (Levin Sources, 2014; ILO,

1999), providing livelihoods where few alternative livelihoods exist (56) and diversification through

complementary income to small-scale agriculture (57).

However, ASM can also cause significant social, human health, and environmental problems, as seen

within cobalt mining between the border of the Democratic Republic of the Congo (DRC) and Zambia.

Here, issues of  human rights violations, gender and ethnic disempowerment, as well as child labour,

have been reported, along with conditions that involve extreme risks of death, such as being buried

alive or drowning in waterlogged pits when mining. Also, cancer and birth defects frequently arise

from metal contamination (58; IISD, 2018), within what is considered one of the top ten most

polluted areas in the world, affecting air, soil and water (Institute for Sustainable Futures, 2017).

Conversely, mining by LSM counterparts are tied globally to environmental degradation,

displacement of populations, worsening economic and social inequality, armed conflicts,

gender-based violence, tax evasion and corruption, increased risk for many health problems, and the

violation of human rights (UNDP, 2016; 59) – issues which seem to apply also to the emerging deep

sea mining sector (60).

However, UNDP (2016) advocates that LSM has potential to support all the seventeen SDGs provided

major improvements are made in terms of social and environmental impacts, protecting the health of

workers, achieving energy efficiencies, reporting on financial flows, and supporting human rights.

Initiatives by LSM companies to leave lasting and positive community legacies would further benefit

from increased coordination with community members, civil society organisations and government,

preferentially early in the mine life-cycle (61, 62).

In many parts of the world, ASM and LSM operate in neighbouring — and sometimes on the same —

concessions, something that could open the potential for cooperation and mutual learning (63)

towards attainment of the SDGs. Suggested ways of fostering such cooperation between LSM and

ASM operators include buy-back arrangements, technical assistance and support for formalization,

which however must be accompanied by establishment of cooperatives and education about more

sustainable mining practices (64). Lastly, governments can increasingly promote and facilitate

continued dialogue between ASM and LSM. (IGF, 2017)
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Case 5:

Materials recirculation and the social cost of e-waste

mining in LMICs

In 2015, the extraction of raw materials accounted for 7% of the world’s energy consumption (WEF,

2019), including minerals for climate smart solutions such as solar and wind power as well as electric

vehicles (3). Meanwhile, 50 million tonnes of electronic and electrical waste (e-waste) are produced

annually, equivalent in weight to all commercial aircraft ever built (65), a figure expected to increase

with the transformation from a fossil-based economy to a mineral-based one (WEF, 2019). Recycling

of this e-waste makes sense, because critical raw materials become scarce while the proportion of

valuable metals recoverable from e-waste is up to ten times greater than the amount extracted from

primary mineral deposits (66). For example, the recovery of gold from e-waste may represent

250–350 g per ton of scrap, while conventional gold mine extraction will yield only 1–5 g per ton of

ore (67). Moreover, compared to mining of virgin materials, recycling of scrap materials takes orders

of magnitude less energy, produces less greenhouse gases and avoids other kinds of pollution

associated with mining (68; 69). Today, however, only 20% of all e-waste is formally recycled (Global

E-waste Monitor 2020), but a change is coming. For example, the battery cell producer Northvolt

aims to use 50% recycled material by 2030 and research on non-toxic and economically viable end of

life management of solar panels is slowly taking pace in many countries (70).

However, a lot of disposed electronics are still being exported to low- and middle-income countries

(Basel Active Network, 2019) where environmental regulations and workers’ rights are lagging behind

(e.g., China, India, Pakistan, Nigeria) (71; ILO, 2012). European e-waste is no exception, and often

results in both negative social and environmental impacts in the countries of destination (European

Commission, 2020b). The Agbogbloshie site, near the center of Accra in Ghana, is one example. Even

though it provides livelihoods to approximately 4500–7500 people (72) out of a total population of

approximately 40,000 people living and working around the scrapyard (73), the social costs are

massive. In fact, the processing of e-waste in Agbogbloshie has been reported to worsen gender

inequality, exploitation of child labor, and the subjugation of ethnic minorities and migrants, in

addition to toxic pollution and biodiversity loss (58). There is also evidence of state oppression and

neglect of these groups (74).

Recently, several initiatives for new and stronger policy frameworks to deal with these negative side

effects of e-waste recycling have emerged, involving both public and private sector stakeholders. For

example, the European Union has adopted a new circular economy policy which addresses the

problems of e-waste mining and highlights the need for more international cooperation to ensure a

just transition for LMIC workers from linear to circular mineral management (European Commission,

2020b). For waste in general, it is also crucial that products be designed specifically for disassembly

and recycling, material contamination is avoided and material collection rates and processes are

improved (3). This has also been highlighted by the United Nations (2017), including the importance

of recognising the full life-cycle of electronics, particularly paying more attention to the opportunities

and challenges of national extended producer responsibility (EPR) implementation and further

supporting private sector EPR involvement as well as product design and standardisation.

Increasingly, experts agree that investments in electronics development should equal investments in

waste management and minerals recovery (75; 76). Meanwhile, scientific material efficiency

literature to date is found to be heavily biased towards end-of-life recycling, and consequently

overlooks advances and opportunities in product design, manufacturing and in-use phases (51).
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The most important barrier to sustainable e-waste mining in LMICs is the government’s incentives

and support. This is followed by insufficient regulations and lack of producer responsibility,

respectively. Moreover, the lowest priority barriers are product design and standards which

encourage circularity (77). In a case study from Sri Lanka, researchers advocate that the possible

strategies should include policy formulation, law enforcement, adoption of the extended producer

responsibility principle, capacity building, awareness creation and education, import controls,

industry regularization and public-private partnership (78). According to Daum and others (65), most

policy frameworks focus on improving producer responsibility in the countries where the e-waste is

produced and formalization of the recycling industry in the countries where it ends up. The authors

also highlight the growing concern with built-in product obsolescence where “electronics are made to

last for a short amount of time to pave the way for new generations of the same commodity that in

turn rely on further supplies of finite resources”.

Finally, diminished e-waste exports to LMICs might reduce the associated negative social effects while

boosting domestic recycling industries and its workforce in the EU (European Commission, 2020b).

On the other hand, as volumes of regionally consumed electronics grow also in LMICs, urban sites like

Agbogbloshie could become centres of knowledge in a move to presumably less, but more decent

jobs.

Case 6:

A circular textiles transformation should include real

progress towards decent working conditions

In the last two decades the average global annual consumption of textiles has doubled from 7 to 13

kg per person. More than two thirds of the textile goes to landfill or incineration at the end of their

use and only around 15% is recycled (79). This linear system leaves economic opportunities

untapped, pollutes and degrades natural ecosystems, and creates significant negative societal

impacts, not the least for low-wage workers in LMICs. It has been estimated that the overall benefit

to the world economy could be about EUR 160 billion (USD 192 billion) in 2030 if the textile industry

was to address the environmental and social inequalities of the current status quo.

In 2017 the report “A new textiles economy: Redesigning fashion's future” (Ellen MacArthur

Foundation) suggested a new circular textiles economy, where safe and healthy material inputs into

textiles production would minimise the risk of workers being exposed to substances hazardous to

their health, and reduce health risks for everyone wearing clothes. The suggested transformation of

the textile economy also highlights the need for better deals for employees. “Because a circular

economy is distributive by design, value would be circulated among enterprises of all sizes in the

industry, rather than being extracted. This would allow all parts of the value chain to pay workers well

and provide them with good working conditions” (as above). While some jobs might be lost in

producing countries, additional jobs and economic opportunities could also emerge through renting,

maintenance, repair and redesign services, and in collection, sorting and reuse activities.

However, circularity takes time and the social and ecological effects of a circular transformation are

currently not fully understood. Megatrends like technological advances, globalization, climate change

and demographic shifts, will influence the outcome of any circular effort. To create real wide-ranging

impacts in textiles industries, efforts must improve workplace safety and working conditions for

millions of mostly young women workers (ILO, 2019). Hence, strategic decisions towards sustainable

circularity must pay attention to social activities beyond the industry value chain, not just material

flows within it (80).
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4. Maximising transformative impact through
finance, digitalisation and strong policies

The �nance sector and exponential development in
the digital industry will play key roles to enable and
accelerate (or obstruct) the transition to a
low-carbon and climate-resilient future (3;
TWI2050, 2019). Sustainability concerns are
gaining increasing attention from the �nancial
sector. Major pension funds and other institutional
investors are starting to divest assets within fossil
fuels and other unsustainable businesses and slowly
reallocate into biosphere stewardship (4; Case 7).
Meanwhile, the digital revolution, including
arti�cial intelligence (AI), is expected to disrupt and
transform transportation, buildings, industry,
energy, farming, retail, food and �nance in ways
that can help to halve emissions by 2030 and
contribute to several of the SDGs. However, there

are also major risks involved and potential negative
trade-o�s (Case 8), especially in low- and
middle-income countries. While both �nance and
digitalisation are key enablers to maximise the
potential of sustainability transformations and
accelerate circular economies, they also require
strong policy frameworks to avoid unintended
social and ecological costs (Case 9). Similarly, the
Institutional Investors Group on Climate Change
(IIGCC) has called for a just transition to a
zero-carbon future by concluding that “...only clear,
credible and long-term policy frameworks will
provide us with the confidence we need to deliver the
required shift in investment for a low-carbon
economy.”

Case 7:

How green finance can become more green and fair

Financial institutions, ranging from large institutional investors to investment banks, have important

social and ecological impacts at a global level through their investment decisions. In recent years,

‘green’ financial instruments such as ‘green bonds’ have increased rapidly, but the ability to ensure

that they deliver ‘green benefits’ has not developed at the same pace. Investors, alongside other

private and public actors and civil society, have raised concerns that a ‘green’ project might come

with negative social and ecological trade-offs that exceed the environmental benefits from the

project (for example biodiversity loss through the expansion of biofuels, and limited access to land for

the poor and marginalised). As concluded by Galaz and others (81), the lack of conceptual models

and data able to link financial systems and instruments to biodiversity loss and ecosystem change is

conspicuous. A large part of the ‘green financial instruments’ have therefore tended to focus on

issues such as transport, energy production, and efficiency, and to a lesser degree on projects with

direct links to biodiversity conservation and ecosystem stewardship. Recently, however, a number of

new initiatives and alliances have started to take this seriously and are beginning to include both

biodiversity loss and any social implications thereof into consideration.

One recent example is the Task Force on Nature-related Financial Disclosures (TNFD) to be launched

in 2021 by some of the world’s biggest banks, investors and companies, as well as governments and

regulatory bodies. It intends to enable the financial sector to address the market and systemic

failures contributing to the destruction of nature. In particular, it will address how to bridge the data

gaps currently preventing financial institutions from assessing nature-related risks. In June 2020, the
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UN Environment Finance Initiative (UNEP-FI) and others launched a step-by-step guide to

target-setting on biodiversity (for example a target of “no net loss” or “net gain” of biodiversity). It

draws on the science and analyses of the online ENCORE tool and will be followed later this year by a

new biodiversity module, currently under development in consultation with 27 financial institutions.

Another initiative that focuses more broadly on sustainability, including social aspects, is the Global

Alliance on SDG Finance. The UN Global Compact, the UN Environment Finance Initiative (UNEP-FI)

and the Principles for Responsible Investment (PRI) are joining forces with three platforms to mobilise

private capital in achieving the Global Goals: (1) UN Global Compact Financial Innovation for the

SDGs; (2) UNEP-FI Principles for Positive Impact; and (3) the PRI Blueprint & Advisory Group on the

SDGs. In the EU, The Taxonomy for Sustainable Activities is intended to be an important enabler to

finance the transition under the European Green Deal. The taxonomy is a tool to help investors,

companies, issuers and project promoters navigate the transition to a low-carbon, resilient and

resource-efficient economy. It specifically states that effects on biodiversity and ecosystems should

be considered when evaluating the level of sustainability of an economic activity.

Case 8:

AI, digitalisation and the SDGs

Artificial intelligence (AI) can support transformations to carbon-neutral societies by for example

supporting the creation of circular economies, sustainable agriculture and smart cities. Actually, as

shown by Vinuesa and others (82) 67 of socially-related SDG targets (82%) researched could

potentially benefit from AI-based technologies (Figure 5).

Figure 5: Positive and negative impact of AI on the SDGs (82)

For instance, by supporting the provision of food, health, water, and energy services, AI might act as

an enabler for all the targets in SDGs 1, 4, 6, 7, and 11. However, socially related SDG targets might

also be impacted negatively by AI (31 targets, 38%). Many of these relate to how the technological

improvements enabled by AI may be implemented in countries with different cultural values and

wealth, including:
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● Massive computational resources tend to have very high energy requirements and carbon

footprints (negative for SDG 7 and SDG 13)

● AI-enabled technology may trigger inequalities that act as inhibitors on SDGs 1, 4, and 5, e.g.

through higher qualification requirements for jobs, increasing the inherent inequalities

● AI technology and big data used in regions where ethical scrutiny, transparency, and

democratic control are lacking, might enable nationalism, hate towards minorities, and bias

election outcomes

● AI utilised to develop citizen scores can be used to control social behavior, a clear threat to

human rights

● Complex AI-enhanced agricultural equipment may not be accessible to small farmers and thus

produce an increased gap with respect to larger producers in more developed economies

(negative for SDG 1 and 2)

● Smart algorithms, image recognition, or reinforced learning might lead to discrimination

against women and minorities (negative for SDG 5).

● Structural lack of gender, racial and ethnic diversity within engineering education manifests

itself also in the AI workforce.

To address challenges such as above, the AI Sustainability Center, a Swedish private-public-academia

partnership, seeks a just approach to AI, focused on its ethical and societal implications in addition to

commercial benefits and efficiency gains. Amongst AI-specific unintended pitfalls, it identifies misuse

and overuse of data, creator and data bias and ignorance of how the solution could scale in a broader

context. Another recent Swedish initiative is AI, People and Planet, a research project that aims to

explore the challenges AI and other forms of rapid technological change poses for climate and

biosphere based sustainability.

A handful of transnational corporations hold
enough power to accelerate (or hinder)
transformations towards sustainability. For
example, more than 70% of the world's greenhouse
gas emissions can be traced back to 100 companies.
Similarly, four companies control 84% of the
agricultural pesticides market, ten companies
account for 25% of the total paper and board
production, and �ve companies account for 48% of
global farmed Atlantic salmon (4). This
concentration of power comes with a great deal of
responsibility that could be turned into actions for
a climate-neutral society. The question is, how do
corporations that want to do good ensure they are
not creating more and deeper problems as they
develop solutions and initiate sustainability
transformations? We need frameworks for actions
that can help navigate these transformations. An
example is the Good Life for All framework (9) as
described in chapter 1. Other frameworks and tools
that assess the likely systemic e�ects of a planned
action across social, environmental and economic
aspects (all Sustainable Development Goals)

include the Agenda 2030 Compass (SEI), the SDG
Compass (GRI, the UN Global Compact and
WBCSD), and Integrated Reporting (International
Integrated Reporting Council (IIRC)).

These tools and concepts can help to begin to
rethink business approaches to achieve the goal of
“leaving no one behind” with their focus on
democracy, human rights, gender, poverty and
equality. With emphasis on integrated systems of
humans and nature, they can also help to ensure
that such societal transformations are (re)generative
and help humans and nature thrive together. One
example is the transnational corporation Danone’s
initiative on regenerative agriculture that intends to
protect soil, empower a new generation of farmers,
and poverty alleviation. Interface and their Mission
Zero, which, among many other e�orts, have used
biomimicry (design and engineering solutions
inspired by nature) to become the “first global
flooring manufacturer to sell all products as carbon
neutral across their full life cycle” is another
example.
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Case 9:

Policies and legislative frameworks for accelerating just

transformations to sustainability

Strong and coordinated policies, and national and international legislations, are powerful tools to

accelerate transformations towards climate-neutral societies and to scale technology and solutions

swiftly and exponentially around the world (3). Alliances for climate action where corporations, cities,

investors, academia, civil society and citizens come together to influence such policies and legislative

frameworks can help avoid unexpected negative consequences from rapid transformations.

While the EU has historically tended to prefer self-regulation and voluntary codes by companies

rather than hard law, new rules on mandatory human rights due diligence in EU companies’ global

supply chain are now proposed for 2021 by the European Commissioner for Justice (Euractiv, 2020).

This aligns with calls for a level legislative playing field across the EU in the subject matter from “Visa

handlingskraft”, an initiative by Swedish civil society organisations with support from companies and

unions.

The Ambition Loop, a partnership between UN Global Compact, We Mean Business and World

Resources Institute, is another example of an initiative calling for stronger government policies,

targets and timelines that add clarity and build confidence. They encourage mutually supportive

collaboration between governments and industry and request strong market signals, regulatory

certainty and long-term predictive strategies through consistent enforcement mechanisms.

The European Green Deal takes on a multilateral approach and calls upon business initiatives,

specifically targeting sectors such as food systems and agriculture, industry, construction and

transport. Through its Sustainable Europe Investment Plan, it seeks to finance a circular and

climate-neutral economy and proposes a legally binding target of net zero greenhouse gas emissions

by 2050. It acknowledges its multitude of stakeholders through public consultation with regions, local

communities, civil society, business and schools (The Climate Pact for all Europeans) and has made

the concept of “leave no one behind” a key pillar of its agenda. Accordingly, the Just Transition

Mechanism (JTM) is a commitment to a EUR 150 billion fund over 2021-2027 with targeted financial

support and technical assistance to the most affected EU regions.

The CEO Action Group for the European Green Deal, launched in 2020 in cooperation with the World

Economic Forum and the European Commission, commits to climate neutrality by 2050. It calls for a

system shift to an inclusive and circular economy where Europe leads green technologies and

finance, encourages carbon-offsetting and carbon pricing-schemes as well as globally harmonised

financial disclosure through TCFD and ESG reporting.
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5. The way forward: continuous learning and
new collaborations

When envisioning transformations to
climate-neutral societies that ensure long-term
health, equity, and sustainability at large, there are
some important considerations. Venturing into
Scope 3 and achieving climate neutrality in supply
chains requires frameworks that embrace
complexity and strengthen monitoring, evaluation
and learning. In complex contexts with high
uncertainty, interventions and novel approaches
may easily go wrong. A clear de�nition of core
values around equity and sustainability is needed
to inform and develop actions. Businesses must
also identify their assumptions of how emission
reductions activities will unfold along the value
chains in low and middle income countries. This
can be combined with evaluation methods for
complex processes, which also incorporate
quantitative measurements and principle-focused
evaluations. This allows for tracking expected as
well as unexpected outcomes, both negative and
positive, and place attention on the early and
mid-term changes needed to reach a longer-term
goal (83).

The Blue Marble Evaluation initiative is based
on the premise that “to deal with the complexities of
global issues and problems we need principles to
guide us, not a rule book to tie us down”. Such

principles can guide situation analysis, design of
interventions, working to bring about systemic
changes as well as evaluation of those e�orts (84).

Actions designed with a focus on equity and
sustainability, require evaluation methods that
support learning and transparency around intent
and progress of interventions along the whole
value chain. As an example, after being unable to
prevent unauthorised access to mine sites,
multinational mining companies in Ghana have
gradually adopted collaborative management
strategies with the artisanal small-scale mining
sector. This has reduced operational and
reputational risks through secured resource access
and improved societal legitimacy, while beginning
to contribute to local environmental protection,
social inclusion, poverty alleviation and
employment in local communities (63).

Transparency in supply chains can also be
enhanced by novel technologies, e.g. smart
algorithms improving global monitoring of
�sheries and data-driven traceability of trade �ows
of commodities. By embracing and promoting
such transparency, companies can improve
learning and minimise risks in their supply chains,
while ensuring corporate accountability (4).

Case 10:

Learning by growing – multilateral biofuel initiatives

The adoption of biofuels as a substitute for fossil fuels might slow down climate change. However,

when scaled up to a global level it has also led to unintended destructive land-use change and

biodiversity loss, as well as negative effects on food security and access to land for the poor and

marginalised (85). While there are legitimate concerns over the sustainability of, for example, biodiesel

made from palm oil, the IPCC 1.5°C Special Report concluded that biofuel usage in transport will likely

need to increase by a factor of seven if catastrophic climate change is to be averted. This, however,

requires biofuels to be produced sustainably, from e.g. waste biomass or sustainable crop-based

biofuels, with no risk of indirect land use change through deforestation or indirect effects on poor and
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marginalised people. In the EU, initiatives like BioAdvantage Europe have started to take on these

challenges, with the aim to produce more sustainable bioenergy as part of a transformation to a “just,

future-fit economy rather than restoring one no longer fit for purpose”.

For example, Scania is joining together with academic experts, business leaders and other actors across

different sectors of the bioeconomy and the value chain to explore ways to identify opportunities for

developing the bioeconomy in Europe. One of the projects in Eastern Europe is to grow crops for

biofuel production on contaminated land not suitable to grow crops for humans or livestock. This would

avoid the competition for available land associated with the fuel versus food production controversy

(100). The idea is also to collaboratively develop system innovations in line with and supportive of the

European Green Deal and the associated policy development. This initiative has potential to embrace

complexity and strengthen learning by providing a framework for action, driven by an alliance of

multiple actors from various parts of the value chain including farmers, and supporting co-learning and

piloting projects to learn from. It also provides a space to explore pathways together and keep track of

unintended negative social and ecological outcomes.

Large-scale palm oil plantations, like these on Java in Indonesia, for biodiesel production might look beautiful from a distance, but are
known to cause a number of unintended social and ecological consequences in low- and middle-income countries. Photo: Wikimedia

Collaboration with researchers may also help
companies to set up systems for continuous,
life-long learning and evaluation – something that
many members of the Swedish Leadership for
Sustainable Development (SLSD) network have
already realised and put into practice. There is
increasing evidence (87) that academia and
industry have much to learn from each other, and
that collaboration can help identify novel

approaches and solutions to equality and
sustainability challenges. The SLSD network has
the potential to become an even more fruitful
forum for such valuable knowledge-exchange
between science and business with the objective to
develop concrete projects and collaborative models
for poverty alleviation and implementation of
Agenda 2030.
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Initiate new collaborations to address wicked
problems
While single corporations can seldom transform a
whole system alone, they do have the potential to
jointly shift an industry, both through their global
supply chains, and by speaking with one voice to
regulators (88). For example, researchers have
identi�ed a small number of “keystone”
corporations in the global seafood industry with
disproportionate e�ects on the world’s oceans (13
corporations control up to 40% of world's most
valuable �sheries) and brought them together in a
joint initiative for ocean stewardship. A similar
approach has revealed a handful of international
investors linked to economic activities that
in�uence natural ecosystems of key importance for
climate stability at planetary scale, such as the
Amazon (see box above and Sleeping Financial
Giants (2018). Collaboration has also been
initiated with “keystone businesses” as part of the
EAT initiative to transform the global food system
to improve health and avoid potentially
catastrophic damage to the planet. Similarly, the
clothing industry is dominated by clusters of
powerful companies, but with surrounding
interest groups which are crucial collaborators  in
e�orts to make the sector more sustainable (89).
Other examples of new forms of collaboration
include the global initiative RE100 and its
member companies who jointly push policymakers
to abandon fossil-fuel subsidies, and the
organisation Imagine that seeks to gather a critical
mass of value chain actors to leverage their
collective power to drive change and mitigate the
risk often faced by systemic corporate
sustainability initiatives. The evolution of such
e�orts and their contribution to large-scale,
systemic transformations is becoming a cutting
edge research area within sustainability science.
While collaborations can happen naturally,
typically they need to be carefully facilitated to
deal with wicked problems and achieve impact at
the speed and magnitude required. This often
means working in new constellations, including
for example competitors, critics, and marginalised
groups. Consequently, collaborations across entire

supply chains will be challenging, as they involve
new unfamiliar ways of working together. Such
e�orts must avoid rigid protocols and aim for
co-learning practices to jointly explore possible
pathways (90). For example, the Pathways
Coalition aims to accelerate the decarbonisation of
heavy transport. Consisting of Siemens, E.ON,
Scania, Ericsson and H&M Group, the coalition
represents di�erent parts of the value chain;
infrastructure provision, energy solutions and
supply, vehicle manufacturing, Information and
Communication Technology (ICT) provision, as
well as retail. Within the same domain, the
autonomous electric truck and transport system
provider Einride partners with Ericsson, Telia
Company, supermarket chain Lidl, logistics
companies and the Roads and Transport
Authority of the Emirate of Dubai among others.

Action labs such as the Global Commons
Alliance’s System Change Lab binds together
organisations within philanthropy, science,
business and advocacy to work creatively with
complex issues across sectors. Additionally, the
SDG Impact Accelerator (SDGia) is a global
multi-stakeholder platform working to empower
impact entrepreneurs for system change, with an
initial focus on innovations for refugee
populations and least-developed country (LDC)
populations. Creating di�erent spaces for meeting
others in new ways, including those usually
marginalised, and to address issues typically not
prioritised will be critical for ensuring
transformation rather than adaptation.

Transformations research emphasises the need
to speed up collective e�orts to �nd ways of
solving interconnected social, ecological and
economic problems. Achieving transformation
involves breaking down silos, collaborating in new
ways and identifying “leverage points” in complex
systems where interventions can facilitate
large-scale change. Several simultaneous crises are
creating the need for transformation and positive
change, and many large corporations along with
other key actors are ready to take the lead. How we
organise our e�orts will de�ne the equity and
sustainability of our societies for decades to come.
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6. Conclusions

As shown by this report, business transformation to climate-neutral societies is picking up the pace.
The featured case studies, however, reveal how even the best of intentions can have unintended negative
consequences in low- and middle-income countries. Hence, a better understanding of the many links
between social, technological, and ecological challenges is crucial to navigate transformations in ways
that can maximise positive outcomes for both people and planet along the increasingly complex and
global value chains of the world economy. Below, we summarise the overall insights of the report
further, divided into seven main conclusions.

1. The need to transform to climate-neutral
societies is more urgent than ever, and
business will have an increasingly large role to
play

Human progress since the industrial revolution
has in many ways been extraordinary, but the
profound implications for Earth’s climate, oceans,
forests and other ecosystems, ultimately risk their
capacity to support further development.
However, a new logic is beginning to emerge,
where securing a stable climate and healthy
ecosystems is seen as a prerequisite for economic
progress. Growing evidence suggests that business
leaders who act from this insight can future-proof
their companies, attract investors, customers and
talent. It is important that such e�orts are sensitive
to unexpected social and ecological negative
consequences of associated actions, especially in
low and middle-income countries (LMICs).

2. Sometimes good intentions “bite back”
with unintended consequences

Many of the problems faced by humanity,
including inequalities, poverty, and climate
change, are di�cult to “solve”. These so-called
‘wicked problems’ arise due to high connectivity
and complexity, as evidenced through interactions
within both SDGs and planetary boundaries,
along with incomplete or contradictory knowledge
and a multitude of stakeholders and opinions.
Hence, as seen in this report’s case studies, a clear

understanding of interconnected social,
technological, and ecological systems is crucial to
prevent undesirable and unintended consequences
in LMICs of business actions for climate neutral
societies.

3. Shocks and crises, like the Covid-19
pandemic, can motivate the need for
transformations

Crises such as Covid-19 can reveal social and
ecological vulnerabilities and open up for systems
change. Many business leaders have recognised the
�aws with the current systems and are now joining
the call for transformations towards a just,
inclusive and sustainable future – including a
climate-neutrality, protection of biodiversity and
more resilient societies. Research shows that
transformative change in times of crises relies on
the existence of innovative alternatives that are
su�ciently developed for adoption.

4. To become truly sustainable, businesses
need to widen their scope by including the
whole value chain and going beyond climate

Many companies have started to focus on
emissions from their own business operations and
electricity consumption, while others are
intensifying their e�orts upstream and
downstream in the value chain (Scope 3) and even
strive to become climate positive. Companies
should also consider other aspects than climate
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impacts into their scopes, for example the nine
planetary and twelve social boundaries of the
Doughnut Economics model. While this does
increase the complexity, companies’ operations are
in reality already intertwined with numerous
factors beyond their value chains, and embracing
such interconnections is essential to achieving
sustainable and equitable futures.

5. Maximise the potential of  sustainability
transformations and avoid unintended
harmf ul consequences

A number of new frameworks and tools exist that
can help navigate transformations and assess the
likely systemic e�ects of a planned action across
social, environmental and economic aspects (all
SDGs). Examples mentioned in this report include
the Agenda 2030 Compass (SEI), the SDG
Compass, Integrated Reporting, and the Good
Life for All framework. These tools and concepts
can help to achieve the goals of environmental
sustainability and “leaving no one behind” with
their focus on democracy, human rights, gender,
poverty and equality.

6. To make a real di�erence for the poor and
marginalised, continuous learning is key

Business actions designed with a focus on equity
and sustainability require evaluation methods that
support learning and transparency around intent
and progress of interventions along the whole
value chain. Venturing into Scope 3 and the supply
chains to achieve climate neutrality requires

frameworks that embrace complexity and
strengthen monitoring, evaluation and learning. In
complex contexts with high uncertainty,
interventions and novel approaches may easily go
wrong. Collaborations with researchers may also
help companies to set up systems for continuous,
life-long learning and evaluation – something that
many members of the Swedish Leadership for
Sustainable Development (SLSD) network have
already realised and put into practice.

7. Initiate new collaborations to address
wicked problems

Transformations research emphasises the need to
speed up collective e�orts to �nd ways of solving
interconnected social, ecological and economic
problems. Achieving transformation involves
breaking down silos, collaborating in new ways
and identifying “leverage points” in complex
systems where interventions can facilitate
large-scale change. “Action labs” is a new
interesting example of how to work creatively with
complex issues across sectors, including public and
private actors as well as academia. Creating
di�erent spaces for meeting others in new ways,
including those usually marginalised, and to
address issues that are not typically prioritised, will
be critical for ensuring transformation rather than
adaptation. Several simultaneous crises highlight
the need for transformation and positive change,
and many large corporations along with other key
actors are ready to take the lead. How we organise
our e�orts will de�ne the equity and sustainability
of our societies for decades to come.
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