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A B S T R A C T   

The aim of this paper is to contribute to the establishment of a robust framework for the assessment of Sus
tainable Development Goals (SDGs) in businesses, using the construction industry as an example and with the 
primary focus on combating climate change (SDG 13). We provide a critical analysis of a selection of relatively 
widely used SDG impact assessment tools, combined with a case study from the construction industry to explore 
how a meaningful SDG assessment can be framed with linkages between SDG 13 and other related SDGs. 

Our analysis points towards the importance of framing SDG assessments in a way that discourages “Green
washing”. Any SDG assessment that relates to climate targets in line with the Paris Agreement should identify the 
processes and activities that can be expected to be particularly challenging in terms of their abatement. In our 
road construction work case, we identify four such hard-to-abate activities: 1) introducing biomass for renewable 
transportation fuels for use in construction equipment and heavy transport; 2) electrification of transport and 
industrial processes; 3) substitution as part of transitioning from fossil fuel use; and 4) applying carbon capture 
and storage technologies in the production of basic materials, such as cement and steel. The approach applied 
will avoid that businesses only focus on SDGs in situations where they are already performing well or can apply 
low-cost measures or that they only relate to the part of the supply chain that pertains to their own business 
(Scope 1 emissions). For an SDG assessment to provide basis for informed decisions regarding real change to
wards more sustainable and equitable corporate practices it should: (i) identify and include concrete measures to 
align with the terms of the Paris Agreement; (ii) include relevant value chains; and (iii) consider both the short- 
term and long-term effects of strategic choices.   

1. Introduction 

In 2015, the leaders and Governments of the United Nations Member 
States agreed on Agenda 2030, which is a political resolution that pro
poses a “comprehensive, far reaching and people centred set of universal and 
transformative Goals and targets” with the aim of being fully implemented 
by Year 2030. The Agenda includes 17 Sustainable Development Goals 
(SDGs), together with 169 associated targets [1]. The SDGs and the 
targets are intended to ‘stimulate action over the next 15 years in areas of 
critical importance for humanity and the planet’ – while balancing the 
economic, social and environmental dimensions of sustainable devel
opment. The scope and ambition are, undoubtedly, high in that the 
Agenda brings together international processes and declarations for 
human rights and protection of the environment within a single 

framework, with the vision of moving the world towards a sustainable 
pathway. The SDGs, which span global challenges such as poverty, 
health, climate change, injustice and equality, should be viewed as a 
holistic and indivisible entity. 

Agenda 2030 is first-and-foremost a governmental and intergov
ernmental commitment, although the resolution also acknowledges the 
importance of involving a multitude of stakeholders from the public, 
private and civil society towards realization of the SDGs. With the goals 
in place, attention has shifted to their implementation, towards the 
development of a sustainability policy, plans and programs at the na
tional level [2]. An important difference between the SDGs and their 
predecessors, i.e., the Millennium Development Goals (MDGs), is the 
shift in emphasis, from primarily addressing challenges in developing 
economies, to identifying challenges and actions for all countries (both 
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developed and developing) and societal actors (cf. [3]). Thus, Agenda 
2030 acknowledges the mutual interdependence of countries and of 
different stakeholders in and across countries in the realization and 
advancement of a global sustainability transition. 

Agenda 2030 with its goals and targets also represents a long-term 
political framework for business to contribute to sustainable develop
ment, in describing guidelines for what will be needed, accepted, and 
supported by societies in the coming decades and, consequently, what 
will be demanded by the markets in the long term. As an example, 
Pedersen [4] declares that “the SDG�s most likely represent the best 
long-term strategic market outlook ever put in front of business”. Pedersen 
continues by stating that to achieve the SDGs, most companies will be 
required to do things differently, and in many cases, to do different 
things. 

Several countries, including EU Member States, require large com
panies to publish regular reports on the social and environmental im
pacts of their activities [5, 6]. Indeed, Ioannou and Serafeim [5] have 
demonstrated that not only do companies make more disclosures in 
response to these regulations, but they also voluntarily enhance 
disclosure credibility, for instance by adopting reporting guidelines and 
obtaining third-party assurance of the reporting. Thus, there has been a 
trend towards increasing pressure on businesses to act and report on 
sustainability strategies [7]. Assessing impact is fundamental to evalu
ating the positive and negative contributions that a business makes to
wards fulfilling the SDGs [8]. As a consequence, various tools, 
principles, results indicators, and reporting formats have emerged that 
enable the measurement and communication of a corporation’s 
approach and contribution to sustainability, as reported by Beloff et al 
[9], and, more recently, the realization of the SDGs, as evidenced by the 
range of initiatives brought forward in the Global Goals Business Guide 
[10]. 

Nevertheless, a recent company survey on attitudes towards SDGs 
demonstrated that although half of the companies surveyed acknowl
edged or had identified priority SDGs, only about one-quarter disclosed 
meaningful targets and key performance indicators (KPIs), or mentioned 
SDGs as part of their business strategy [11]. Similarly, Blasco and 
co-authors [12] found that although 40% of top-level companies 
acknowledge SDGs in their corporate reporting, only 8% report a busi
ness case for action and 10% have set specific and measurable business 
performance targets related to the SDGs. In addition, Beberman and 
Unerman [13] found that reporting could be used to camouflage 
business-as-usual by applying SDG-related sustainability rhetoric. 
Furthermore, a recent study of the sustainability reports of the 2,000 
largest stock market-listed businesses worldwide conducted by van der 
Waal and Thijssens [14] shows not only that corporate involvement in 
the SDGs is still limited, but that it is also largely symbolic and inten
tional in nature, rather than substantive. 

In the best cases, SDG assessments provide a tool for informed de
cisions regarding real change towards more sustainable and equitable 
corporate practices (i.e., the 10% of companies in [12]). In the worst 
cases, however, SDG assessments contribute to yet another layer of 
Greenwashing [8]. There are, for example, indications that companies 
are tempted to focus their reporting on the SDGs that are related to areas 
in which they are already performing well or know that they can 
improve easily, in what is sometimes referred to as “cherry-picking” 
(see, for example [15]). In a survey of 81 European and North American 
multinational companies, van Zanten and Tulder [16] found that the 
companies engage more with SDG targets related to situations in which 
they can act (“actionable within their value chain operations”) than with 
those SDGs that they consider not actionable. They also found that the 
companies related more with SDG targets that ‘‘avoid harm’’ than those 
that ‘‘do good’’. Overall, the extent to which there is a true “sustain
ability aim” in performing an SDG assessment depends of course on the 
underlying motive for performing the SDG assessment. It is of great 
importance that the motive for SDG reporting in private companies is 
genuine, so as to avoid Greenwashing, which is also referred to as 

“SDG-washing” [15]. 
It should also be of importance to define the scope of the SDG 

assessment in relation to the operations of a company. In a recent report 
from WWF [17], it has been proposed that companies should include not 
only the direct operations of the company, but also the goods and ser
vices that it provides and the investments it makes along the value chain. 
This should also be a way to avoid the taking of suboptimal measures 
that are not sustainable in the long run. The concept of the value chain is 
linked to the supply chain, which refers to the typically cross-sectoral 
networks of facilities and distribution channels that facilitate the 
sourcing and primary production of materials, as well as the further 
processing and assembly and delivery of products or services to the 
customer, as described, for example, by Stevens [18]. The value chain 
concept expresses the value creation and the margin that can be ob
tained from a certain supply-chain business (see the original work of 
Porter [19]; and, for example, Mentzer et al. [20] and references 
therein). The activities along a value chain (and its corresponding supply 
chain) generate emissions, and if there is a cost associated with these 
emissions (e.g., as from the EU-ETS), this must obviously be lower than 
the profit margin of the value chain if the business is to be economically 
sustainable (cf [21]). The concepts of supply and value chain are applied 
in the GHG Protocol Corporate Accounting and Reporting Standard 
[22], which divides the Greenhouse Gas (GHG) emissions from a busi
ness into three categories: (i) direct emissions from owned or operated 
assets (Scope 1); (ii) indirect emissions from purchased energy (Scope 
2); and (iii) indirect emissions from events occurring along the value 
chain in which the company operates (Scope 3). While Scope 3 emis
sions are typically more challenging to measure than Scope 1 and Scope 
2 emissions, they are of importance as they may account for a major 
share of the carbon footprint of a business [23, 24]. Thus, it is argued, for 
example by Kesidou and Sovacool [25], that a thorough SDG assessment 
should preferably include the entire value chain, i.e., cover all the op
erations along the supply chain in which the business is operating, to 
avoid sub-optimization. 

Here, our starting point is the implication that climate change can 
undermine the remaining 16 SDGs, while combatting climate change 
can reinforce all 17 SDGs, as proposed by Fuso Nerini et al [26], among 
others. Therefore, our study takes its departure from a common setting 
in which a business is seeking strategies to limit the carbon footprint of 
their business activities in line with the Paris Agreement, i.e., SDG 13 
Take urgent action to combat climate change and its impacts. An SDG 
assessment should, consequently, consider the implications that 
different climate actions will have for other sustainability goals of 
relevance, and should identify and explore both synergies and trade-offs 
[27]. 

When it comes to climate change, there is obviously a feeling of 
urgency, as indicated by the goal formulation, since we, as a global 
community, are running out of time to fulfil the Paris Agreement to limit 
global warming to well below 2�C. After having leveled off a few years 
ago, global carbon emissions were again on the rise before the unrav
elling of the COVID-19 pandemic (cf. [28]). However, without a change 
in course, carbon emissions will most likely return to the historically 
high levels when the pandemic recedes – in similarity to what happened 
following the financial crisis of 2008. Thus, there is a clear and pressing 
need for a change of course. Based on the analysis presented by Rogelj 
et al. [29], Rockstr€om et al. [30] have proposed a halving of gross 
anthropogenic carbon dioxide (CO2) emissions every decade (from Year 
2020 and onwards), together with immediate ramping up of carbon 
removal to reach net-zero emissions after Year 2050. Although imme
diate action is required to combat climate change, this may impose a risk 
of sub-optimal “panic”-type actions, which may not be sustainable in the 
longer run if other relevant sustainability goals are not considered [31]. 
A thorough SDG assessment could help to avoid sub-optimal and 
non-sustainable responses to climate goals and demands from the mar
ket. At the same time, it is important that companies should formulate a 
clear target for their operations that complies with the target of net-zero 
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carbon emissions in mid-century [24], i.e., not avoiding to set this target 
by “hiding” behind a number of other SDGs in relation to which the 
business is doing well or only limiting actions to low-cost actions 
whereas neglecting all types of actions required to fulfil the target. 

The aim of this paper is to explore how an SDG assessment can be 
framed to increase the likelihood that the assessment will contribute to a 
transformation of business towards increased sustainability, in partic
ular when setting out with the aim to reduce climate impact (SDG 13). 
Initially, we review the research literature related to the use of SDGs as a 
guide for business sustainability transitions. Thereafter, we adopt a 
multi-pronged approach that identifies and assesses a sample of SDG 
assessment tools that are relatively widely used. Following on this, we 
propose a number of key elements related to the framing of an SDG 
assessment, so as to provide a sound basis (for a subsequent SDG 
assessment) with focus on the climate agenda. To exemplify this framing 
exercise, a case study from the construction industry is used to explore 
how an SDG assessment should be framed to avoid SDG-washing 
(cherry-picking). The construction industry is chosen because it in
volves supply chains that include both carbon-intensive basic industry 
and numerous operations on the way to a completed project. 

2. SDGs as a guide in the sustainability transitions of businesses 

In the literature, various studies have considered SDG assessments 
for businesses through case studies. Axon and James [32] have detailed 
examples of the approaches of chemical companies to the SDG Agenda, 
stating that the companies do not yet apply the SDGs to drive innovation 
and concluding that there is a need for a harmonized, systematic tool to 
assess and measure development, manufacturing, uses and benefits, 
mapped onto specific UN SDG indicators. Further along the supply 
chain, Vildåsen [33] has described a case study of the strategic man
agement approach of a plastic component producer that is following a 
circular business model in line with four prioritized SDGs. The company 
argues that while it is affecting and being affected by all the goals in 
principle, in terms of practical decision-making, there is a need to pri
oritize. This leads Vildåsen to view the SDG application as an emerging 
process that requires time to narrow the gap between individual actors 
and the broader SDG agenda. Moriorka et al. [34] have examined 
companies of different sizes that have adopted sustainable business 
models, arguing that the strongest connection between SDGs and a 
company’s competitive advantage is the value proposition of the com
pany. Moriorka and colleagues [34] deduce that defining a company’s 
purpose and offerings with respect to SDGs can create synergies between 
the individual and collective goals. 

Jha and Ranagarajan [35] proposed a framework in which the 169 
SDG targets are screened to identify sustainability attributes that are 
actionable in the corporate world, deciding on a model with 98 in
dicators. Their study looked at whether substantive actions across these 
indicators were mentioned in the public disclosures of Indian com
panies. However, the framework did not analyze the alignment to 
business strategy (embracing both internal activities and external phi
lanthropy), did not differentiate between sectors, and did not state the 
scope of the included operations. In contrast, Mu~noz-Torres et al [36] 
specifically devised a supply chain sustainability assessment tool, 
although they provided scant details on the framework and its links to 
the SDGs. Moldavska and Welo [37, 38] have developed and refined an 
SDG assessment method, in which an organizational model is first 
constructed. An external sustainability expert (with limited company 
influence) links the relevant criterion for sustainable manufacturing and 
the SDGs. The selected criteria are connected to elements of the orga
nizational model, to enable tracking according to a traffic light system. 
While this represents a comprehensive assessment method, the scope of 
the organizational model and the requirements surrounding the align
ment to business strategy are not clear. 

Few of the identified published articles provide readily accessible 
SDG impact assessment tools that are applicable to the multitude of 

SDGs (not least embracing SDG 13 on climate action) and to a broad 
range of private sectors. These are the types of SDG tools for businesses 
that are in focus in the present study. 

Of the publications that do reference readily accessible SDG impact 
assessment tools for businesses, Muff et al. [39] detail an add-on to the 
SDG Compass tool developed by GRI, UN Global Compact and WBCSD 
[40], while Grainger-Brown and Malekpour [41] include an extensive 
literature review that explores tools and frameworks linked to strategic 
management, and categorizing tools into mapping, reporting and 
aligning types. Grainger-Brown and Malekpour [41] investigate the fit 
within the strategic management process, i.e., if the tools can enable 
transformative actions. Using a scoping methodology to review the tools 
that are available to organisations for SDG actions, the authors identify 
some tools that align with the early stages of strategic management, i.e., 
‘problem definition’ and ‘goal setting’. These are tools are also appli
cable to the objective of the present paper. 

3. Method 

To achieve the aim of the this paper, a multi-method approach was 
used that comprised: (i) a systematic review of the literature to identify 
readily accessible SDG impact assessment tools for companies and 
corporate projects in different sectors; (ii) a critical analysis of the 
selected SDG impact assessment tools from the perspectives of value 
chain inclusion, directing change processes, use of performance data, 
and target setting; (iii) contextualising the available tools with respect to 
their interpretations and representations of climate action; and (iv) a 
case study from the construction industry – a road construction work – to 
explore how a SDG analysis assessment can be framed with linkages 
between SDG 13 and other related SDGs. 

The literature review was designed as a scoping investigation, to 
identify existing strategic SDG impact assessment tools that are available 
to businesses across various sectors. When it came to the identification 
of SDG tools for businesses, the literature review approach was tempered 
with a number of conditional criteria, to identify the relevant docu
ments. These criteria were: date of publication, search database, and 
search keywords. The date of publication was limited to Year 2015 and 
onwards, i.e., from the year in which Agenda 2030 was introduced. In 
terms of search databases, a combination of academic bibliometric da
tabases and web browser searches was used to enable the sourcing of the 
relevant grey literature, which is not as evident in academic bibliometric 
databases. The web browser search was primarily prompted by the 
diverse origins of SDG-related tools, e.g., reference to and use of SDG 
consultancy tools by large corporations, together with tools referenced 
in the Global Goals Business Guide, which lists a range of resources to 
support businesses [10]. 

The bibliometric databases used for the scientific literature were 
Web of Science and Scopus, as these are major bibliometric databases for 
academic publications, providing significant coverage of the literature. 
The same keywords were used in all the searches, with algorithms tar
geting a combination of business, SDG, impact assessment, and tool1. 
The keyword search in the academic bibliometric databases returned 55 
unique academic publications, which were screened for their relevance 
using selection criteria that included explicit reference to a multitude of 
SDGs, targeting the private sector, and including a reference to impact 
assessment or tools/frameworks, while excluding studies that have 
developed tools for the conceptual analysis of the SDGs for academic 
purposes. The screening resulted in 12 publications with links to the 
SDGs, to business, and to tools/frameworks. 

The generic tools identified in the Global Goals Business Guide [40] 
include: the SDG Compass; the SDG Selector produced by PWC; and the 

1 Using combinations of the search algorithm: business OR corporation* OR 
corporate OR company OR companies AND SDG* OR “Sustainable Develop
ment Goal*” OR “Global Goal*” AND impact AND assessment OR tool. 
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‘DG Industry Matrices and How to report on the SDGs framework produced 
by KPMG. Furthermore, the generic tools identified by Grainger-Brown 
and Malekpour [41] were included in our review. The web browser 
search returned various online and published gray literature resources 
that fulfilled the selection criteria. These papers in the gray literature 
were authored in the main by consultancies and NGOs. The web browser 
search results included the SDG Impact Assessment produced by the 
consultancy firm Ramb€oll [42] and the SDG Impact Assessment Tool 
generated by the Gothenburg Centre for Sustainable Development 
(GMV) [43], which were also chosen for assessment within this study. 

Based on the review, we thus identify five established corporate SDG 
assessments tools, which are then assessed discovering terms of how 
they can contribute to support businesses in meeting the goals and tar
gets of Agenda 2030. We analyze these tools with respect to the extents 
to which they encourage a supply (and value) chain perspective, the use 
of performance data rather than a qualitative assessment, and the setting 
of clear targets when it comes to combating climate change (SDG 13), 
which, in the Swedish case, implies net-zero emissions by Year 2045. 
There is probably also a need to assign clear values to the targets for 
some of the other SDGs of relevance. However, establishing the actual 
values for these targets is considered to lie outside the scope of this work. 

The case study used for the framing example in the present study is in 
the form of the construction of a new stretch of road in Sweden, where a 
particular objective is to investigate how such a construction project can 
be designed and developed in the future so as to limit the carbon 
emissions to close to zero. The road construction case has been described 
in detail by Karlsson et al. [44]. The study was developed as a 
participatory-integrated assessment, involving stakeholders from across 
the road construction supply chain and exploring different measures to 
reduce the climate impact of road construction. The work involves en
ergy, material flows, and emission analyses of a newly built road 
segment in Sweden, and investigates how the GHG emissions from the 
materials and operations can be reduced to zero by Year 2045 (the 
Swedish target-year for net-zero GHG emissions). The case study uses 
inputs from supply chain stakeholders, together with a literature review 
to identify and categorize possible GHG abatement options that are 
relevant to road construction works according to the current, 
best-available technology, as well as technologies that are foreseen to be 
available up to Year 2045. 

Based on this inventory, the potentials for GHG emissions reductions 
of the identified abatement options were evaluated and compiled in a 
scenario analysis. The assessment considered emissions that materialize 
up to the point in time at which the road is finalized and becomes 
available for use (i.e., not including emissions from the vehicles using 
the road). As such, the main types of abatement options considered in 
the assessment are shifts in: material production processes; transport 
vehicles and construction equipment technologies; and fuel sub
stitutions in both equipment and production plants. The results indicate 
that key priorities for carbon emissions abatement include: upscaling of 
sustainable transport biofuel and industrial biomass fuel, in the short 
term, together with robust expansion of the climate-neutral electricity 
sector; transformative shifts in basic industry (electrification and/or CCS 
in the steel and cement industry); and continued progress towards hy
bridization and electrification of heavy transport and construction 
equipment. Details of the case study, including quantification of the 
emissions reductions accrued from the different measures, can be found 
in the publication of Karlsson et al. [44]. 

The analysis is carried out along the supply chains involved in the 
road construction - from the input of raw materials, though the primary 
and secondary activities, to the final product and service demanded by 
the end-user. Thus, various companies and public authorities are 
involved in the project. All these companies must relate to the SDG goals 
and targets if the ambition is to meet a long-term target for reducing the 
climate impact of road construction work that is in line with the Swedish 
climate target (which, in turn, is in line with the Paris Agreement). Using 
the supply chain as the framework for the assessment makes it easier to 

understand if and in what ways the different companies depend on each 
other for the realization of the goals. The framing exercise relates the 
climate aspect of the case study to the full range of SDGs and targets. 

As indicated in the Introduction, an SDG assessment should be framed 
so it can support the development of strategies that limit the carbon 
footprint of the construction, which in the longer term is in line with the 
Paris Agreement, while understanding the implications that different 
climate actions will have for other sustainability goals. The aim is to 
frame the assessment so it can support the transformation of the busi
nesses along the entire supply chain of the road construction. 

We perform the framing in a network setup that is partly in line with 
the method proposed by Nilsson et al. [45]. While primarily intended for 
use in national assessments, this is a generic method for investigating 
how the SDGs and their targets interact with each other. This method is 
chosen for framing as its aim is to identify and test developmental 
pathways that minimize negative interactions and enhance positive 
ones, thereby building an evidence base and identifying knowledge 
gaps. Our point of departure is SDG 13 – Climate action – and we relate 
this to the long-term goal for Sweden to achieve net-zero GHG emissions 
by Year 2045 (which is in line with the Paris Agreement). This is the 
chosen setup because for several industrial processes that are involved in 
the supply chain for road construction, only a few investment cycles 
remain up to Year 2045. Setting out from SDG 13, we subsequently map 
out and identify the interactions in relation to the other 16 goals and 
their targets. Nilsson et al. have proposed a seven-point scale of SDG 
interactions based on positive and negative interactions [45]. To match 
the subject of the framing exercise in this application (as distinct from 
the analysis of a nation), this scale has been adapted so as to divide the 
interactions into direct, indirect, and potential impacts. Direct impacts 
are defined as the immediate impacts of implementing the solution, 
whereas indirect impacts are those impacts that may arise as conse
quences of the implementation [43]. 

4. Review and comparison of assessment tools for sustainable 
development goals and businesses 

Table 1 gives an overview of the five SDG assessment tools analyzed 
in this work. These tools all have different aims, scope, complexity, and 
levels of support. There is a wide gap between the simple and compre
hensive tools in terms of the time and resources required to apply the 
tool, as well as the extent of the supportive resources. For example, the 
Ramb€oll SDG Impact Assessment is reported to take around 10 minutes 
to complete, while the task of selection of indicators towards defining 
priorities as a subtask in the second step of the SDG Compass would 
require an assessment of the relevance and feasibility of more than 1,500 
indicators2 across all the 169 targets of the 17 SDGs [40, 46]. It should 
be stressed that the items listed in Table 1 under aim, scope, boundary, 
focus, and the use of the results are the interpretations made by the 
authors of this work and do not necessarily reflect the intentions of the 
authors of the SDG assessment tools. The effects of the SDG tools will 
also depend on how the organization applying the tool will use the re
sults, and how the use of the tool is incorporated into their organization. 
The concept of Materiality in Table 1 is defined according to the Global 
Reporting Initiative [47] as: “Topics that reflect the organization’s signifi
cant economic, environmental, and social impacts OR substantively influence 
the assessments and decisions of stakeholders”. 

Just as the target of application of the assessment may vary sub
stantively, so will the requirements or suitability of the applied method 
or tool. On the one hand, it is unlikely that a single-person assessment 
taking less than 1 hour to complete will provide more than a glimpse of 
Agenda 2030 and its complexity. On the other hand, for an assessment of 
a smaller project, it is probably not feasible to embark on a wide-ranging 

2 See the SDG Compass list of indicators: https://sdgcompass.org/business-in 
dicators/ 
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strategic change management approach. Such an approach will have to 
be an integrated part of the overall operation of the business, with the 
aim of repositioning the core business so as to embark on a path towards 
fulfilling explicit targets of the SDGs. As pointed out in the Introduction of 
this paper, it should be obvious that a reduced climate impact (SDG 13) 
will require actions that are in line with the Paris Agreement, limiting 

global warming to well below 2�C. This will require more or less zero 
GHG emission by mid-century, i.e., in some 30 years. For many, if not 
the majority of businesses this will require transformative changes in 
production processes, for which there are in many cases only a few in
vestment cycles remaining to Year 2050, although the investment cycles 
may be shortened if there is a sufficiently high cost or other driving force 

Table 1 
Summary and review of the tools, resources and guidelines analyzed in this work. It should be stressed that the aim, scope, boundary, focus and the use of the results 
represent the interpretations made by the authors of this work.  

Tool/Guide Ramb€oll SDG Impact 
Assessment [42] 

Navigating the SDGs: a business guide 
[48, 49] 

SDG Industry Matrix 
[50] 

SDG Compass and Business 
reporting of SDGs [40, 51] 

SDG Impact Assessment Tool 
[43] 

Developer Ramb€oll PricewaterhouseCoopers (PwC) UN Global Compact 
& KPMG 

GRI, UN Global Compact and 
WBCSD 

Gothenburg Centre for 
Sustainable Development 
(GMV) 

Aim Gain a first overview 
of SDG impacts 

Prioritize SDGs relevant to a business Inspire and inform 
greater private sector 
action 

Align strategies to the SDGs, 
and measure and manage their 
contributions 

Better understanding of how 
solutions relate to the SDGs 
and equip users to prioritize 
actions 

Scope Production company 
operations 
(pharmaceutical and 
building material 
sectors) 

Industry impact and opportunities in 
selected industries; priorities and 
performance on a country-by-country 
basis 

Companies in 
selected industries 

Multinational corporations – 
entity, product, site or regional 
level 

Solutions, research activities, 
organizations, projects and 
other initiatives 

Boundary Company operations 
and logistics 

Company operations and value chain Example actions 
cover stakeholders 

Value chain – including value 
chain mapping 

Flexible - set in the assessment 

Focus Assessing existence of 
policies, systems and 
targets – mainly risk- 
focused 

Mitigate risks in business and identify 
business opportunities 

Finding business 
opportunities 
through a “shared 
value”a lens 

Align business strategies - 
reduce negative impacts while 
enhancing positive 
contributions to the agenda 

Identify opportunities 
(positive impacts), risks 
(negative impacts), and 
knowledge gaps 

Materialityb No materiality 
approach 

Limited to sector and country levels Limited to sector 
level 

Priorities defined through 
materiality 

Not defined 

Practical method Online questionnaire- 
based tool, mainly 
with yes/no questions 

Online identification of relevant SDGs 
based on industry and country 

Sector-specific 
guidance with ideas 
for action and 
practical examples 
for each SDG 

Comprehensive step-by-step 
approach covering value chain 
mapping, principles 
prioritization, goal setting, 
business integration and 
reporting 

Online five-step self- 
assessment, including sorting 
based on relevance and 
assessing the SDGs for direct 
and indirect impacts 

Supporting 
resources (i. 
e.., included as 
part of the 
tool) 

Short guidance on 
potential risks and 
opportunities 

Business guide for each SDG detailing 
importance to business with prompts 
and links to other SDGs 

Good practice 
principles and 
initiatives, multi- 
stakeholder 
partnerships 

Guidelines for integrating the 
SDGs into corporate reporting: 
a practical guide and an 
extensive database of 
indicators at the target level 

Short introductions to each 
SDG and its targets 

Results Simple report, 
graphically presenting 
directly impacted 
SDGs 

Graphical representation of SDGs of 
overall sector and country relevance 

A detailed “menu” of 
potential action 
items for each SDG 

Complete business agenda Graphical visualization 
collating the assessments for 
all the SDGs 

Use of results Very initial idea of 
policy links to SDGs 

Different utility depending on level of 
assessment, from selected SDGs to 
analysis based on prompts 

Inspiration for 
possible actions 

Overarching framework to 
continuously shape, steer and 
communicate strategies, goals 
and activities 

Facilitates discussions and 
prompts actions and/or 
addressing knowledge gaps 

Required time/ 
resources 

Low Low for SDG Selector; 
Medium for complete assessment via 
business guide 

Low Very high Low - medium 

Directing change 
processes 

Not directly Partly in the business guide (which 
collects the guidance for each SDG) 

Not directly Yes, directly driving core 
business strategy 

To some extent possible 
through the resulting strategy 
formulation 

Value chain 
perspective 

No Yes No Yes Yes (for business) 

Use of 
performance 
data 

No No No Yes No 

Target setting Yes (post-assessment 
guidance) 

No No Yes Yes (for business) 

Critical review Very simplistic model 
focusing on policies 
rather than practices. 

SDG Selector only entails risk of 
oversimplifying and missing key 
impacts. Comprehensive business 
guide but without clear step-by-step 
approach and arbitrary prompts. 

Large inventory of 
action items, albeit 
without a structured 
or systematic 
assessment 
approach. 

Wide-ranging assessment tool 
with clear strategic change 
management approach. Not as 
applicable for smaller 
companies or for assessments 
of solutions or initiatives. Does 
not cover the links between 
SDGs and targets within the 
SDGs. 

Flexible, albeit simple model 
capable of assessing a range of 
targets. May require external 
resources to provide sufficient 
guidance, and would be 
supported by an initial 
materiality analysis.  

a Defined in the matrix as the point at which the market potential, societal demands, and policy action come together. 
b Materiality is here defined according to the GRI as “topics that reflect the organization’s significant economic, environmental, and social impacts OR substantively in

fluence the assessments and decisions of stakeholders” (Global Reporting Initiative, 2016). 
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associated with complying with the Paris Agreement. 

4.1. Ramb€oll SDG Impact assessment 

Ramb€oll’s digital impact assessment tool was designed to assist pri
vate sector companies in arriving at an initial overview of how they 
impact the SDGs [42]. The tool is aimed at decision-makers who are 
seeking more sustainable business models or employees who are work
ing with sustainability (such as in Corporate Social Responsibility, CSR, 
departments), the circular economy or similar functions. The tool is 
based on a questionnaire with the output being produced as a 
custom-made report. The tool was developed to fit manufacturing 
companies, with the initial focus on the building materials and phar
maceutical sectors. A few questions target the products and services of 
the company, while the bulk of the questionnaire is focused on the 
operational practices of the company. The questions mainly relate to the 
existence of policies, agreements, and targets within different sustain
ability areas. Most of the questions have a yes/no/do not know format, 
while others are multiple choice (mostly of the single-choice type). Some 
sample questions to illustrate the simplicity of the questionnaire are 
listed below:  

What is the main source of energy in the 
production process? (single choice)  
� Fossil  
� Nuclear  
� Waste  
� Renewable  
� Other  
� Do not know 

How do you manage waste? 
(multiple choice)  
� Reduce  
� Reuse  
� Recycle  
� Waste to energy  
� Disposal  
� Do not know  

The result is an SDG overview, which shows graphically those SDGs 
that are estimated to be directly impacted by the business, and divided 
into products and services, and its operational practices. Goals that are 
not assessed to have direct impacts are all judged to have indirect links 
to the business operations or products/services. The tool results in an 
assessment that the company either already supports the specific SDG or 
has potential to support the specific SDG. 

In the report provided upon completion of the assessment, it is stated 
that the tool is a first step to engage with the SDGs, i.e., a first high-level 
guidance. A short guidance section is provided regarding prioritizing 
efforts, development of a strategy, including target setting, an action 
plan, and a roadmap, as well as a plan for implementing and executing 
the strategy together with measuring and communicating performance 
and progress. Thus, the operational and strategic opportunities identi
fied following completion of the questionnaire should include a detailed 
assessment that facilitates a more thorough and actionable under
standing of how the business can be changed so as to be in line with the 
SDGs. 

4.2. SDG Selector and Global Goals Business Guide 

The online SDG Selector, developed by PwC, was derived from 
research on business readiness for Agenda 2030 [52]. Business leaders 
were asked which SDGs they considered that their business had an 
impact on, and which SDGs might be represent opportunities for them 
going forward. Their responses guided a compilation of selected SDGs 
that is applicable to the industries included in the business readiness 
research. To view an assessment of the SDGs that are relevant to a 
business, either an industry or a country needs to be selected, such that 
the industry SDG Selector exhibits two assessments, with one focusing 
on business impacts and the other targeting business opportunities. 

The industry guidance is accompanied by a country guide whereby 
data sources to score countries performances against each SDG target 
within the PwC Global Business Navigator tool drives a country-based 
SDG selection. The reason for the focus on country priorities is that 
each government will have its own set of challenges and priorities, 

which will drive the national policies and actions it needs to take. Thus, 
companies might want to understand and review the priorities of the 
national governments in the countries in which its operations are 
located, as well as those of suppliers and customers around the world. 

The result is an online interactive graphic depiction of the SDGs that 
are assessed as being relevant for the specific industry or country, with 
pop-ups for each goal providing background information, quick advice 
on what the business can do, and a selection of countries in which the 
performances related to certain SDG targets are challenging. Links are 
provided with detailed guidance for each SDG (see, for example [53, 
54]), which are also available in a collated business guide [49]. By 
providing detailed guidance on each of the SDGs, including the linkages 
between the SDGs, and why they matter to business, the aim is to help 
companies understand: the challenges that each goal is seeking to 
address; the ways in which each goal is relevant to business; and how 
business leaders can take action to mitigate the risks and grasp the op
portunities that each goal presents. 

For a comprehensive assessment, the initial view of identified goals 
needs to be supported by a careful consideration of all the goals, as 
described in the business guide. 

4.3. SDG Industry Matrix 

The SDG Industry Matrix was developed jointly by the United Na
tions Global Compact and KPMG, with the aim of converting the interest 
stimulated by the Sustainable Development Goals into strategic industry 
activities with potential to grow in scale and impact [50]. The SDG In
dustry Matrices were compiled through a participatory process, in which 
a pre-populated preliminary draft was sent out for review within the UN 
Global Compact Network, with a multi-stakeholder working roundtable 
finally being convened to agree on the specific opportunities to 
highlight. 

The matrices represent a set of publications (see, for example [55, 
56], which provides industry-specific practical examples and ideas for 
action for each Sustainable Development Goal within the following 
sectors:  

� Financial Services  
� Food, Beverage and Consumer Goods  
� Healthcare & Life Sciences  
� Industrial Manufacturing  
� Transportation  
� Energy, Natural Resources & Chemicals 

The SDG Industry Matrices comprise a guidance document that 
profiles the identification of business opportunities in addressing social 
and environmental challenges, through a focus on “shared value”, which 
is a concept coined by Porter and Kramer [57], whereby businesses seek 
strategies that create value for both shareholders and for Society. The 
shared value opportunities identified in the SDG Industry Matrices are to 
be found through: 

� Developing products, services, technologies and distribution chan
nels to reach low-income consumers;  
� Investing in supply chains that are ethical, inclusive, resource- 

efficient and resilient;  
� Improving the skills, opportunities, well-being and, thereby, the 

productivity levels of employees, contractors and suppliers; and  
� Increasing investment in renewable energy and other infrastructure 

projects. 

The SDG Industry Matrices are a guidance document that companies 
within the various industries can use to obtain information and derive 
inspiration. However, since there is no specific or structured method to 
be followed, it should be seen as a supportive document rather than as 
an assessment methodology. 
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4.4. SDG Compass and a practical guide to Business Reporting on the 
SDGs 

SDG Compass has been developed with the focus on large multina
tional enterprises, with the aim of supporting sustainability as an 
outcome of core business strategy. The objective of SDG Compass is to 
guide companies as to how they can align their strategies, as well as 
measure and manage their contributions to the SDGs. The guide high
lights a range of perceived benefits and targets for companies to work 
with the SDGs:  

� Identifying future business opportunities  
� Enhancing the value of corporate sustainability  
� Strengthening stakeholder relations and maintaining the pace with 

policy developments  
� Stabilizing societies and markets  
� Using a common language and shared purpose. 

Developed by the Global Reporting Initiative (GRI), the UN Global 
Compact, and the World Business Council for Sustainable Development 
(WBCSD), SDG Compass is a comprehensive framework that in
corporates the feedback received through consultation with companies, 
government agencies, academic institutions, and civil society organi
zations worldwide. 

The SDG Compass guide presents a five-step process with sub-tasks to 
assist companies in maximizing their contributions to the SDG, as listed 
in Table 2. 

Each step and sub-task is supported by detailed guidance and tools, 
which can be used to support the transformation process. In the impact 
assessment, company representatives are encouraged to define their 
priorities based on an assessment of their positive and negative, current 
and potential impacts on the SDGs across their value chains, so as to 
identify the areas in which positive impacts can be scaled up and 
negative impacts can be minimized or avoided. 

The practical guide to Business Reporting on the SDGs is a comple
mentary resource that provides a more detailed approach to defining 
priorities [51]. This guide is based on principled prioritization, a process 
that includes consideration of the risks to people and the environment, 
as well as beneficial SDG-related products, services and investments. 
The aim of principled prioritization is not only to align company strat
egy, efforts, and allocation of resources with SDG targets that reflect 
their significant impacts, but also to identify new actions that are needed 
to contribute to the SDGs. 

For measuring, monitoring and reporting purposes, SDG Compass is 

supported by a comprehensive analysis of indicators linked to each goal 
and target, forming an extensive database for measuring and reporting 
the organization’s contributions to the SDGs [46]. 

The wide-range strategic change management approach adopted 
when applying the SDG Compass is illustrated in Figure 1, which de
scribes the goal-setting approach. 

Although SDG Compass is the most comprehensive tool in the current 
review with the ambition of causing a real transition in businesses to
wards sustainability, it may be challenging to use it in a more quanti
tative way, given that the approach lacks a structured assessment and 
guidance around the interactions and linkages that exist between the 
SDGs and the included targets. 

4.5. SDG Impact Assessment tool 

The SDG Impact Assessment tool is an online tool that visualizes the 
results obtained from a self-assessment of how an activity, organization 
or innovation affects the SDGs. The tool, which was developed by the 
Gothenburg Centre for Sustainable Development (GMV) in collaboration 
with SDSN Northern Europe and the Mistra Carbon Exit project, aims to 
stimulate the user to acquire a better understanding of the complexity of 
sustainable development and the different aspects of the SDGs [43]. 

The assessment is performed for each SDG in order of relevance, 
where the tool provides a short introduction to each SDG and its targets. 

The method provides an opportunity for a systematic approach to 
how a solution relates to the SDGs, ensuring that all aspects of sustain
ability are covered and discussed. It follows a five-step process that is 
designed to be simple but structured:  

1. Gather your forces – Ideal setup devised as a small group with a 
moderator.  

2. Define, refine and draw the line – Set the boundary.  
3. Sort the SDGs – Sorting the SDGs based on perceived relevance.  
4. Assess your impact – Where each SDG is assessed according to the 

direct and indirect positive and negative impacts3 on the specific 
SDG that the assessment target (activity, organization or innovation) 
is deemed to have, or whether more knowledge is deemed to be 
required. 

5. Choose your strategy going forward – Formulate actions to miti
gate trade-offs (negative impacts), support further synergies and 
potential benefits (positive impacts) and/or take on the filling of 
knowledge gaps. 

The procedure requires substantial discussion and understanding of 
the object of the study in order to pinpoint the relevant aspects. One of 
the challenges is to define the impacts as either direct or indirect. In 
several instances, the impact may not be part of the actual object but 
instead is part of the prerequisites in which the study object is found. In 
this context, ensuring that the object is well-defined will reduce the level 
of complexity. 

The objective is to formulate a single summarized assessment for 
each SDG. This could pose dilemmas in which, hypothetically, a solution 
might be assessed as having positive impacts on one target and negative 
impacts on another target. However, the sub-task of aggregating the 
target assessments to a single assessment for the specific SDG, in which a 
discussion of how to consider trade-offs and benefits is put together, is 
an important part of the self-assessment. The result would typically not 
be a case of simple arithmetic but would be based on qualitative 
reasoning and discussions. 

The SDG Impact Assessment Tool was developed as a flexible tool to 
support assessment of the impacts on the SDGs of solutions, research 

Table 2 
Steps and tasks in the SDG Compass assessment methodology.  

# Step Tasks 

1 Understanding the SDGs  � What are the SDGs?  
� Understand the business case  
� The baseline responsibilities for business 

2 Defining priorities  � Map the value chain to identify impact 
areas  

� Select indicators and collect data  
� Define priorities 

3 Setting goals  � Define scope of goals and select Key 
Performance Indicators (KPIs)  

� Define baseline and select goal type  
� Set the level of ambition  
� Announce commitment to SDGs 

4 Integrating sustainability into 
the core business and 
governance  

� Anchor sustainability goals within the 
business  

� Embed sustainability across all functions  
� Engage in partnerships 

5 Reporting and communicating  � Effective reporting and communication - 
mapping SDG reporting priorities 
through materiality  

� Communicating on SDG performance  

3 “Direct positive” and “direct negative” are defined as immediate impacts of 
implementing the solution, whereas “indirect positive” and “indirect negative” 
refer to impacts that might arise as consequences of the implementation. 
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activities, organizations, projects, and other initiatives. Application of 
the method can be executed in different ways. One approach is to have a 
group of experts or stakeholders, as well as one moderator who will 
facilitate the process. We note that it is intended first-and-foremost as a 
learning experience and as a first strategic step towards improving 
sustainability, giving users the ability to gain a better understanding of 
how a solution relates to the SDGs, thereby making them better equip
ped to prioritize forward actions. 

5. Summary of the tool review 

From the above review and comparison of the SDG assessment tools 
for businesses, we conclude that the tools to some extent encourage a 
value chain perspective and the setting of targets, while SDG Compass is 
the only reviewed tool to incorporate quantified performance data. In 
addition, only the SDG Compass methodology includes a structured 
approach for how to include the value chain perspective in the assess
ment. However, considering the trade-offs and benefits between 
different SDG targets is dealt with clearly only in the GMV SDG 
Assessment Tool methodology, while the PwC SDG Business Guide is the 
only tool that provides guidance on the linkages between the SDGs. In 
summary, the tools each have their advantages and drawbacks, and for 
any specific application, it should be essential to start by setting a clear 
scope, boundary, and objectives for the exercise. This allows one to draw 
from each resource to create an effective and useful approach. 

We consider the framing of an assessment as a crucial step, and we 
focus below on how to frame an SDG assessment around efforts to 
combat climate change. In this context, the assessment should require a 
value chain perspective, setting clear targets for emission reductions and 
involving conflicting goals. Thus, if applying a sound framing to the SDG 
assessment, it should be of great value to apply any of the above SDG 
assessment tools. 

6. Framing a value chain SDG assessment 

The case studied here – the above-described road construction work 
in Sweden (and detailed in [44]) – aims to illustrate the framing of a 
supply chain SDG assessment for businesses that are seeking strategies to 
limit the carbon footprint of their business in line with the Paris 
Agreement. As mentioned in the Introduction, an SDG assessment should 
help to elucidate the implications that the different climate actions will 
have on other sustainability goals of relevance. A road construction 
work includes a number of businesses, all of which obviously must 
comply with a similar SDG framing if the entire project is to meet the 
SDG goals and the critical targets identified. In Sweden, there seems to 
be promising conditions for agreement on common goals, at least when 
it comes to meeting the national climate targets. This is the case because 
organizations such as the National Road Administration and many 
construction companies have expressed their willingness to comply with 
strict carbon emission targets. An SDG assessment should help to ensure 
that the measures taken are as sustainable as possible in the long run and 
that sub-optimization is avoided. 

Karlsson et al. [44] have shown that it is already possible to halve the 
level of emissions from road construction through applying available 
technologies and practices. However, to reach zero or near-zero emis
sions, a number of key transformative technologies with associated 
shifts in practices will be required. Here, we focus mainly on the latter 
group of measures when discussing the framing of an SDG assessment, 
since these measures are crucial for identifying opportunities and bar
riers related to mitigating carbon emissions along the entire supply 
chain of the road construction sector (including Scope 3) when targeting 
deep emission cuts in line with the Swedish target of net-zero emissions 
by Year 2045. 

The key measures identified in [44] as being required to reduce to 
zero the carbon emissions associated with road construction work are: 
the use of biomass sources as renewable transportation fuels in con
struction equipment and production plants; electrification of transport 
and industrial processes; and substituting for fossil fuels or using CCS 

Figure 1. Illustration on the adoption of a goal-setting approach as per the SDG Compass guidance. Source: GRI, UN Global Compact and WBCSD [40].  
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technologies in the basic materials industries. In addition, there is a need 
to speed up the implementation of alternative abatement measures, 
including the optimization of material needs and mass handling re
quirements, increased recycling of steel, asphalt and aggregates, and the 
use of alternative binders in concrete. 

From framing the SDG assessment in a network setup, we get the 
network exhibited in Figure 2, in which the identified direct, indirect, 
and potential impacts are indicated, as well as the trade-offs and syn
ergies. Below, we discuss the key challenges and linkages between 
climate actions (SDG 13) and the other SDGs identified in the network 
framing with the focus on the key measures required to reach near-zero 
emissions. 

6.1. Biomass – a short-term measure 

There will be a need for sufficient availability of sustainably pro
duced, second-generation biofuels. Previous research has demonstrated 
that a significant shortfall in the supply of biomass will be experienced 
unless production is ramped up or wood and agricultural products from 
other uses are directed to the manufacture of transport and combustion 
fuels (see, for example [58]). Taking the Swedish perspective on hy
drogenated vegetable oil (HVO) as an example (which offers a direct 
directly replacement of diesel fuel as it does not require any engine 
modifications), it is likely that there will be limitations linked to 
upscaling, as the current use of waste-based raw materials is near its 
maximum limit, particularly if palm oil and its derivative PFAD are ruled 
out due to their links to deforestation [46]. Moreover, in a world that 
advances in line with the Paris Agreement, the competition for, and 
thereby the value of, biomass will increase with time. This and the issues 
related to the climate benefits of forestry derived biomass are discussed 
by Berndes et al. [59]. 

This signifies linkages to SDG 7 (Affordable and Clean Energy), and in 
particular to Target 7.2 which is concerned with increasing renewable 
energy. On the one hand, this is a clear prerequisite for successful 
decarbonization, while on the other hand, it highlights further linkages 
to both SDG 15 Life on Land and Target 15.2 on sustainable forest 
management and the halting of deforestation, as well as SDG 2 Zero 
Hunger and more specifically, Target 2.4 on sustainable food production 
and resilient agricultural practices. These are all relevant aspects for 
ensuring a feasible and sustainable transition regarding biofuels. Thus, 
while transport biofuels have a role to play in reaching the full climate 

mitigation potential in the short term, greater emphasis is needed on 
speeding up the implementation of the alternative abatement measures, 
including the electrification of transportation. 

6.2. Electrification and CCS –required for deep cuts in emissions 

The study conducted by Karlsson et al. [44] together with previous 
research demonstrate that construction with close to net-zero emissions 
is possible. This will require a climate-neutral electricity sector and 
transformative shifts in basic industry, mainly in the production of steel 
and cement. The latter will require a combination of electrification and 
the application of carbon capture and storage (CCS) technologies. The 
lead-times in these industries are long, with few investment cycles 
remaining to mid-century. In addition, such fundamental changes in 
industry processes are associated with high upfront costs. Trans
formation of basic industry would entail positive links to SDG 9 on In
dustry innovation and infrastructure, and more specifically, Target 9.4 on 
Upgrading infrastructure and retrofitting industries to make them sustainable. 

There will also be a need for continued progress on the hybridization 
and electrification of heavy transport and construction equipment [44]. 
Electrification of heavy transport and construction equipment has an 
indirect positive impact on air pollution, particularly for road con
struction in cities, thereby creating linkages to SDG 11 on Sustainable 
Cities and Communities and particularly Target 11.6. 

When it comes to CCS it is important to remember that it relates to 
the future of fossil fuels on a global level [58]. It is also important to note 
that there are only three options for complying with the Paris Agree
ment: to leave the fossil fuels in the ground, to apply CCS technologies or 
a combination of these. It is sometimes proposed that the costs for re
newables (in particular, wind and solar power) are now close to, or in 
some regions even cheaper, than the costs for fossil fuels, implying that 
the fossil fuels will be outcompeted and eventually not be used. Re
newables would obviously be even more competitive if the external costs 
were included and subsidies for fossil fuels were removed [60]. How
ever, as shown by Johnsson et al. [61], fossil fuels seem not to be out
competed by renewables on a global scale, mainly because regions with 
fossil fuel endowments continue to use them, such that in many parts of 
the world much of investments in renewables and fossil fuel technolo
gies made to date have satisfied an increasing demand rather than 
replacing old fossil capacity. Moreover, so far, there have been no policy 
measures that make it costlier to emit CO2 emissions from fossil fuels 

Figure 2. Schematic of the links between the Sustainable Development Goals and Targets, and road construction carbon mitigation. Following the previous pub
lication [47], “Direct positive” or “direct negative” are defined as immediate impacts of implementing the solution, whereas “indirect positive” or “indirect negative” 
are impacts that could arise as consequences of the implementation. 

F. Johnsson et al.                                                                                                                                                                                                                               



Renewable and Sustainable Energy Reviews 131 (2020) 110029

10

than applying CCS. In addition, fossil fuels are used in industrial pro
cesses and in transport where comparing the cost of electricity genera
tion from fossil fuels with renewable electricity generation only reflects 
part of the transformation (in the electricity sector). There are costs – 
direct and intangible – associated with electrifying the industrial pro
cesses and transportation. In summary, application of CCS, a shift away 
from fossil fuels through electrification and combinations of these, are 
measures that require transformative changes in technologies and 
practices and, thus, are associated with long lead-times. 

6.3. Resource efficiency and policy coherence 

By attracting attention to resource efficiency and circularity princi
ples, stronger linkages are created to SDG 12 on Responsible Consumption 
and Production, both related to Target 12.3 on Efficient use of natural 
resources and Target 12.5 on Reduced waste generation. Policy measures 
and procurement strategies that are aligned to support these measures, 
with a clear supply chain focus, emphasize resource efficiency and 
circularity principles and create linkages also to Target 12.7 on Sus
tainable public procurement. 

What emerges is a need to prepare for deeper abatement already 
now, to carefully consider the pathway for getting there while avoiding 
pitfalls along the way, such as over-reliance on biofuels or cost optimi
zations that cannot be scaled up to the required levels. Achieving the 
required transformative shifts will require holistic decarbonization 
pathways that ensure that policy coherence for sustainable develop
ment, as per SDG Target 17.14, is achieved. Procurement should 
constitute an important possibility for setting targets. Yet, in construc
tion businesses, as in many other businesses, there are many companies 
involved in a project - developers, contractors and subcontractors. Here 
it should be a challenge to develop procurement requirements that can 
handle short-term possibilities (e.g., the possibility to halve emissions 
with current technologies and practices, as identified by Karlsson et al. 
[44], for the road construction used in this work), as well as stimulate 
the innovations and long-term development required to reach deep cuts 
in emissions. Public procurement has been shown to be of great 
importance for the development of new products and services [62, 63]. 

By designing the pathways to reflect competitive (dis)advantages 
and potential markets (e.g., access to biomass, zero-carbon electricity 
and heat, and the development of hydrogen supply chains [64] and CCS 
infrastructure), it may be possible to apply an SDG assessment as a 
support for ensuring long-term competitiveness. This links to SDG 8 on 
Decent work and Economic Growth, and specifically with Target 8.4 on 
Decoupling economic growth from environmental degradation. 

The present work exemplifies a participatory integrated assessment 
that involves selected stakeholders from across the road construction 
supply chain. Links to Target 9.5 on Enhancing scientific research for 
technological capabilities of industrial sectors would be maintained by 
continuing these types of cross-sectorial collaborations [65], e.g., in the 
interdisciplinary and multi-stakeholder research program Mistra Carbon 
Exit4 (involving the researchers behind this paper). 

7. Discussion and concluding remarks 

From the above assessment, we conclude that there is a large span in 
scope between the different SDG tools for business, from the 
approximately10-minute qualitative SDG assessment (Ramb€oll SDG 
Impact Assessment) to the comprehensive SDG Compass, which includes 
its practical guide to Business Reporting on the SDGs. 

The use of SDG assessments in business has the potential to reflect on 
those aspects of sustainable development that are critical for the busi
ness in focus. Even the initial qualitative assessment has been found to 
spur healthy reflections on business practices (for an example, see [66]). 

Such exercises can serve as the basis for a more thorough SDG assess
ment, with the aim of ensuring that the business development will 
comply with targets for climate change mitigation, while considering 
the influences of different SDGs. Thus, when applied in a thorough way, 
an SDG assessment can be used as the basis for minimizing future 
business risks when it comes to new market demands for carbon-lean or 
carbon-free products. 

However, due to the complexity of all the aspects included in the 17 
SDGs, including their associated targets and interconnections, there is a 
risk that important aspects and targets will be “drowned out” in an 
overall SDG analysis. In the worst case scenario, the complexity may 
lead to SDG assessments being deliberately used for SDG-washing 
(cherry-picking), to hide areas in which the necessary improvements 
are more difficult in favor of highlighting areas in which the business is 
already performing well. Thus, as pointed out in the Introduction, an SDG 
analysis should include routines aimed at avoiding SDG-washing. In a 
climate change context, it is clear that drastic cuts in emissions are 
required over the next decades, and this should not be hidden behind 
some complex SDG assessment that focuses on other SDGs while not 
identifying explicit targets for reducing carbon emissions. Therefore, we 
propose that an application of the SDG assessment in a carbon emission 
setting in a business should relate to the Paris Agreement and should be 
clear as to how the entire value chain is tackled from a carbon emission 
point of view. Obviously, the capacity to act will be different for 
different businesses, depending on where in the value chain the business 
operations are placed, how much of the value chain is included, and how 
the carbon emissions are distributed along the value chain. At the same 
time, when reduction of climate impact is in focus, an SDG assessment 
that is soundly framed can help to avoid violations of other SDGs that 
would result in sub-optimal solutions and measures. It is also important 
that the SDG tool is not applied as an add-on to existing businesses, but is 
instead integrated into the strategic management process [41], since for 
most businesses there is a need for transformative changes in the core 
businesses if one is to comply with many of the SDGs, including SDG 13 
Take urgent action to combat climate change and its impacts. 

When it comes to SDG 13, our case study of SDG framing shows 
several of the profound consequences this will have for the operation of 
many of today’s construction businesses. The challenges discussed as 
part of the SDG framing case highlight the need for transformative 
changes at different points along the value chains, as well as the need for 
compromises and trade-offs when trying to fulfil all the SDGs relevant 
for the businesses. This, in turn, points to the following more general 
challenges and trade-offs that are of relevance in the wider SDG setting:  

� By mid-century, almost no carbon will be allowed to be emitted to 
the atmosphere if there is compliance with the Paris Agreement. In 
addition (not discussed above), the world will most likely have 
emitted far more GHGs than are desirable or permissible in a few 
years, which will mean that sometime during the second half of the 
century the world will have to achieve negative emissions.  
� There are only two options for the use of fossil fuels, to leave them in 

the ground or to use them and apply CCS technologies (and a com
bination of these). However, there are opinions circulating among 
the public and some NGOs that the CCS technology is inherently non- 
sustainable and may lock-in societies and businesses to the continued 
use of fossil fuels, thereby hindering a change towards a more sus
tainable path. Nevertheless, given that countries and regions with 
substantial fossil-fuel reserves continue to use them at the same pace 
as previously, CCS could offer the possibility for continued use of 
their domestic resource while still complying with strict emissions 
reduction targets. In that scenario, fossil-fuel use will occur at a 
higher cost (internalizing their environmental costs with respect to 
climate change), which would be beneficial in terms of expanding 
the role of renewables (cf. [63]).  
� The value of biomass will increase over time, i.e., there will be 

increased competition for carbon-based fuels and feedstocks that 4 The Mistra Carbon Exit programme, www.mistracarbonexit.com/ 
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entail no net emissions to the atmosphere. In relation to biomass, it is 
not clear how crop-derived biomass can be grown sustainably 
without: (i) conflicts with food production systems; (ii) negative 
externalities associated with the use of pesticides to ensure increased 
yields; and (iii) negative effects on biodiversity. For forestry-derived 
biomass, there is ongoing debate surrounding the climate benefits to 
be derived from using biomass to substitute for fossil fuels and 
feedstocks, as compared to maximizing forest growth for carbon 
uptake. This debate is partly based on different experiences with 
forest management (cf. Berndes et al. [59] and references therein). 
The biomass challenge is also linked to bioenergy CCS (BECCS), and 
it is uncertain as to whether it is possible to produce the large 
quantities of biomass used for BECCS in several of the 1.5�C warming 
scenarios presented by the Integrated Assessment Models (IAM). 
� There must be substantial ramping up of CO2-free electricity gener

ation, as underlined by the fact that systems for direct or indirect 
electrification of the transportation and industry sectors are key 
options for decarbonization. Electrification is one of the options (and 
currently perhaps the main option) for decarbonizing the transport 
and industry sectors. This is especially the case if including both 
direct and indirect electrification systems. Direct electrification re
fers to Electric Vehicles (EVs) and Electric Road Systems (ERS) and to 
electrifying industrial processes, for example, by applying plasma 
burners in cement production. Indirect electrification comprises the 
production of hydrogen (or other electrofuels) for both trans
portation (fuel cell-powered cars) and industry, such as hydrogen- 
based steel production. Increased electrification of the transport 
and industry sectors is a promising alternative, although it is 
important to remember that the impact of electrification of the 
transport and industry sectors will depend on how it is managed in 
terms of the interlinkages and interactions across sectors.  
� There must be increased material efficiency and strong efforts to 

achieve circularity in material handling. Although increases in the 
efficiencies of production processes for materials have occurred and 
the above-listed key measures exist to reduce the climate impacts of 
these processes, it is clear that Society needs to increase its recycling 
of materials, striving for circularity of material use. In a recent report 
prepared by Material Economics [69], it was concluded that im
provements in product material efficiencies and in the recycling of 
steel, plastics, aluminum, and cement could cut EU industrial emis
sions by more than half by Year 2050. In terms of sustainable 
development, it is likely that increased recycling and product effi
ciency will have more positive outcomes in an SDG assessment than 
will end-of-pipe solutions in the production processes [70]. It seems 
likely that there will be a need for both upstream and downstream 
interventions along the value chain. 

Although these are only examples, they are rather fundamental and 
the authors of this paper are certain that almost all businesses will be 
directly or indirectly affected by one or more of the abovementioned 
consequences if they want to fulfil SDG 13 and its targets, with the 
imperative that the actions are in line with the Paris Agreement. Thus, 
the effect could be manifested directly (Scope 1 emissions) within the 
core business (e.g., when burning fossil fuels in processes within the 
business or using plastics as material in the products), as well as indi
rectly through the purchase of materials or energy based on fossil fuels 
and indirectly in the use-phase of the product or service (Scope 2 and 3 
emissions). 

The implication is that any SDG assessment should include a strategy 
up to mid-century, i.e., some 30 years from now. Many businesses have 
rather long lead-times to make major investments and changes in their 
production processes. Considering that the world has so far not been 
able to even start decreasing the overall GHG emissions, there will be a 
significant risk of widespread public opinions putting pressure on 
businesses to change immediately and perhaps also holding them 
responsible for emissions. This may cause “panic”-driven actions, which 

may result in wrong or sub-optimal solutions. A thorough SDG assess
ment may help to avoid such an outcome, through helping businesses to 
formulate a long-term plan that fits with the above facts. Then, there 
should be time to adopt and find business models that are sustainable in 
the long run. However, this requires that the SDG assessment is not 
applied in a cherry-picking or SDG-washing manner. 

It should be mentioned that the interactions between SDGs may vary 
between high- and low-income countries (for a discussion, see [67, 68]). 
This is not considered in the present work, although it is assumed that 
from a business point of view that what is in line with Agenda 2030 is 
generally applicable independent of the region in question. Nonetheless, 
the economic conditions for business obviously vary greatly across the 
world. 

We conclude that when using an SDG assessment as support for 
decarbonizing business it should have a supply (and value) chain 
perspective (covering Scope 1, 2 and 3 emissions), be governed by clear 
targets on climate change mitigation in line with the Paris Agreement, 
and include the main SDG goals affected by the climate change miti
gation measures identified. For the case study included in the present 
paper, fossil fuel use, including the option to apply CCS in basic material 
production, biomass availability, material recycling, and the future of 
electricity are the factors that will be decisive with regards to the tran
sition towards zero or near-zero carbon emissions. 
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