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A B S T R A C T   

The Sustainable Development Goals (SDGs) guide towards sustainability across a broad palette of aspects. Since 
their adoption by the United Nations in 2015, many organizations have started using them to relate their own 
sustainability performance. However, there exists no consensus nor science-based methods for performing such 
assessments, hence bringing the risk of cherry-picking and arbitrary target-setting among the 17 goals and 
potentially compromising the robustness, usefulness, and credibility of SDG assessment. To address this, we 
propose a framework that enables to systematically evaluate or select indicators for assessing and monitoring 
SDG performance at different scales. A critical review of sustainability indicator selection criteria was performed, 
forming the basis for recommendations of existing criteria. Two separate applications of the framework are 
operationalized, namely the evaluation of existing indicator sets and the selection of new indicators, respectively. 
The guide is tested and demonstrated on two different proof-of-concept cases representing the global level and 
the company level. The results demonstrate that the proposed framework allows decision-makers to systemati
cally evaluate and select SDG indicators for different scopes, offering stronger scientifically founded indicator 
sets and reducing unintentional bias. Furthermore, the framework still provides the flexibility of tailoring in
dicators in the selection process, allowing the user to freely select the indicators to be tested. The framework and 
criteria are central inputs for the indicator selection phase and represent an essential step towards a full-fledged, 
consistent framework for SDG performance assessments.   

1. Introduction 

The Sustainable Development Goals (SDGs) framework has gained a 
lot of attention since its adoption in 2015, when 193 member states of 
the United Nations (UN) agreed to work towards achieving global sus
tainable development (United Nations, 2015). The framework comprises 
17 goals and 169 targets covering societal and environmental aspects for 
the world to achieve. Since then, the world has continued facing 
increasing challenges with regard to sustaining life on Earth as we know 
it. While the economy continues to grow globally, many people still live 
in severe poverty without access to basic needs (Millward-Hopkins et al., 
2020; Sullivan and Hickel, 2023). The world is already facing tremen
dous impacts of climate change, causing severe drought, floods, and 
extreme weather (IPCC, 2022a; Kim et al., 2014), while the net GHG 
emissions in the previous decade have been the largest ever, intensifying 
even further the risk for those events (IPCC, 2022a) and destabilizing the 
lives of many even further (Field et al., 2012). These increasing 

pressures have motivated the international society to agree on a com
mon limit for climate change with the view of keeping the global tem
perature increase below 2 degrees Celsius (i.e., Paris Agreement) 
(UNFCCC, 2015) and recently, an agreement to protect 30 % land and 
sea area to halt biodiversity loss (i.e., COP15 on global biodiversity) 
(United Nations, 2022). To achieve these targets, it is crucial that all 
sectors deliver towards the global challenges, including sub-national 
and trans-national actors such as businesses and public and private or
ganizations (IPCC, 2022a, 2022b). 

To measure the progress towards each of the 17 goals and their 
targets, the UN has proposed indicators to monitor SDG performance at 
global and national level (United Nations, 2019). Furthermore, a 
growing number of assessments at global, member state, and sub- 
national levels (e.g., companies) monitor progress towards the SDGs 
(Allen et al., 2018; Sachs et al., 2023). However, the current set of UN 
indicators is the result of an international policy process, and thus many 
indicators are not suitable across all countries, nor are they all relevant 
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at sub-national scale. This has resulted in practitioners at national and 
company scales making arbitrary choices on indicators to fit their con
texts without much scientific foundation (Heras-Saizarbitoria et al., 
2022; Pizzi et al., 2021). Clearly, in the absence of a formalized and 
official approach, practitioners can freely decide how they measure 
progress towards the goals, as there is currently no consensus about how 
to do this (Hák et al., 2016). This has led to a series of issues. Firstly, 
practitioners have started ‘cherry-picking’ SDGs or indicators to mea
sure their progress against, often selecting the SDGs that favor their 
business while leaving others out (Heras-Saizarbitoria et al., 2022; Lu 
et al., 2021). This has been criticized by many, arguing that it leads to 
burden-shifting and, in many cases, ‘SDG-washing’ when particularly 
negative impacts on SDGs are overlooked (Heras-Saizarbitoria et al., 
2022; Lu et al., 2021; van Zanten and van Tulder, 2021). Secondly, in
dicators proposed at the global and national levels are generally poorly 
adapted to the organizational level (e.g., companies). Therefore, there is 
a need for guidance that can provide decision-makers with science- 
based and informed support when selecting indicators and assessing 
SDG performance (Allen et al., 2021; Hák et al., 2016; Janoušková et al., 
2018). 

Prior research efforts have examined the use of selection criteria for 
sustainability indicators through extensive literature reviews (Bonisoli 
et al., 2018; Niemeijer and de Groot, 2008; Pires et al., 2020). However, 
in addition to not being specific to SDGs, these investigations often 
exhibit limitations, as they tend to be confined to specific sectors or 
facets of sustainability, have limited coverage of the literature, or focus 
on individual indicators omitting criteria for evaluating indicator sets as 
a whole (needed for guaranteeing cumulative exhaustivity of the in
dicators). Other studies have developed indicator sets using literature 
reviews and expert opinions to feed into the selection process (Allen 
et al., 2020; Cagno et al., 2019; Mengistu and Panizzolo, 2023). Yet, like 
for sustainability indicators at large, these efforts predominantly cater to 
specific contexts, such as sectoral or national assessments, where the 
indicator selections are case-specific and are difficult to generalize. As 
the SDG framework is implemented across various sectors and organi
zations, all working towards the common goal of monitoring progress 
across the 17 SDGs, there is a pressing need for standardized, cross- 
sectoral approaches to indicator selection, thus enabling more consis
tent, effective, and comparable monitoring of the goals. This need is 
aligned with previous calls, like Hák et al., (2016), who highlighted the 
need for conceptually and methodologically refined approaches to 
achieve uniformity in SDG performance monitoring instead of focusing 
on the mere production of isolated, new statistics, as has often been the 
case when indicators have been developed until now. A more systematic 
approach to selecting indicators would assist practitioners when 
assessing their SDG performance. Moreover, it would enhance harmo
nization and comparability between indicator assessments made across 
countries or companies, thus reducing the risk of unintentional bias and 
misleading communication. 

To address this need, the present study proposes a framework for 
evaluating and selecting SDG indicators in a systematic and transparent 
manner, which can be adapted to different scales unlike previous efforts 
that were limited to specific contexts. This is achieved through the 
following specific objectives: i) mapping the current use of criteria for 
selecting SDG and sustainability indicators by critically reviewing sci
entific and gray literature; ii) developing a framework for guiding the 
evaluation and selection of SDG indicators at different levels; and iii) 
applying the framework on two proofs-of-concept cases to test its 
operability. Eventually, the use of the framework should enable the 
selection and definition of SDG indicators as well as allow for checking 
existing sets of SDG indicators with regard to their consistency and 
comprehensiveness. 

2. Methods 

2.1. Methodological approach 

Fig. 1 illustrates the overall methodology used to arrive at the sug
gested framework and the two main outcomes. In the first step, a liter
ature review was undertaken to identify studies that assessed SDG or 
sustainability performance and suggested or applied criteria for indi
cator evaluation. The criteria were retrieved from the identified studies 
and gathered in a ‘pool’ of unrefined criteria (see Section 2.2). In the 
second step, we analyzed the pool of criteria by sorting the list (e.g., 
aligning the names of similar criteria) and categorizing them to obtain a 
recommended set of criteria for SDG indicators (i.e., Outcome 1 in Fig. 1, 
see Section 2.3). The final list consists of mutually exclusive criteria 
while still comprehensively covering all main aspects proposed in the 
literature. A framework was developed in the third step based on the 
findings from the criteria review. It uses Outcome 1 as the main input 
and proposes a systematized process for evaluating or selecting in
dicators and reporting hereof (i.e., Output 2 in Fig. 1, see Section 2.4). 
Finally, to provide input to refine the framework, it was applied to two 
different illustrative cases: 1) the UN SDG indicators representing a 
global level assessment and 2) a hypothetical company case representing 
an organizational level assessment, respectively (see Section 2.5). It is 
important to note that the proposed framework focuses solely on the 
indicator selection process and is intended as a support to a more 
overarching SDG assessment methodology (which is considered outside 
the scope of this study: see “Full SDG assessment” scoping in Fig. 1). 

2.2. Literature review of SDG indicator criteria 

A systematic literature review was carried out using Google Scholar 
(scholar.google.com) and Web of Science (webofscience.com) to iden
tify scientific papers. The review aimed to identify a diverse and 
representative selection of the literature that mentions criteria for in
dicator selection. Given the extensive body of literature on this topic, we 
focused on covering a broad range of studies that applied or discussed 
criteria across different dimensions of time, scale, and sectors. To scope 
the search, we defined keywords for identifying studies that either 
applied or proposed criteria or methods for selection, evaluation, or 
development of SDG indicators, thus consisting of different combina
tions of the words 'criteria', 'SDGs', and 'indicators' and relevant syno
nyms and variants hereof (see more details in Supporting Information 1; 
i.e., SI-1). Only a few papers were identified targeting SDGs directly; 
thus, it was decided to expand the search beyond the SDG framework to 
include criteria for selecting sustainability indicators. The search tar
geted only publications in English and no temporal restriction to allow 
for drawing on sustainability assessments that go well past the SDGs. 
Gray literature was identified using the google search engine, limiting 
the scope to sources that explicitly referred to the SDGs. 

Generally, different synonyms for the word 'criteria' were identified 
across the studies, hereunder 'requirements', 'principles', 'filters', 'guiding 
questions', 'characteristics', and 'qualities', which all referred to criteria 
for evaluating indicators. Additionally, the word criteria was used 
differently across studies, respectively, as 1) requirements for being 
suitable/appropriate indicators and 2) overarching sustainability as
pects to cover (e.g., economic, environmental, and social). In this paper, 
we use the word 'criteria' as the former definition, also being the most 
frequently applied in the identified studies. The term, therefore, covers 
all the synonyms identified across the studies. In the identification of 
relevant studies, we only considered the studies that explicitly 
mentioned proposed or applied criteria. The criteria identified from the 
studies were gathered into a pool of individual criteria. In this pool, each 
‘occurrence’ of a criterion was documented along with the information 
of the documenting article, i.e., the same criterion occurring multiple 
times across studies counts as multiple occurrences. The full list of 
studies and the pool of criteria can be found in the Supporting 
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Information 2 (i.e., SI-2 Table S1). 

2.3. Curation and categorization of criteria list 

Different variants of the same criteria were organized by defining 
them under common names to avoid redundancy in the list (e.g., 
aligning suffixes: the words relevance, relevancy, and relevant are all the 
same criterion). Even though a broad set of criteria can ensure a high 
validity of the indicator set, having too many criteria will increase the 
complexity and reduce transparency (Pires et al., 2020). Therefore, to 
arrive at a shortlist, the criteria were categorized based on overarching 
criteria aspects inspired by the literature (e.g., data-oriented, applica
bility, relevance, etc.), for which each of them contained 2–4 criteria 
specifying the categories and ensuring representation of the whole set of 
criteria. Some criteria were entirely excluded from our list due to vague 
or ambiguous formulations (see SI-2 Table S2). Finally, we distinguish 
two lists of criteria: 1) criteria for evaluating individual indicator per
formance (individual indicator criteria) and 2) criteria for evaluating the 
performance of the indicator set as a whole (indicator set criteria). The 
final sets of criteria (i.e., both 1 and 2) were used as the main inputs in 
the suggested indicator selection method (i.e., Output 1 in Fig. 1). 

2.4. Framework development 

To arrive at a structured approach for evaluating the performance of 
or for selecting SDG indicators, a stepwise framework was developed to 
guide the process (i.e., Output 2 in Fig. 1). The framework was built 

around the three main steps: 1) pre-steps for identifying potential in
dicators to evaluate/select, 2) evaluating or selecting indicators, and 3) 
reporting of the resulting indicator set. Step 2, the main step of the 
framework, was designed based on findings from the literature review. 
Here, we distinguished two hierarchal groups of criteria, namely pri
mary/mandatory criteria and secondary/recommended criteria moti
vated by findings from the review (Mascarenhas et al., 2012, 2015; 
Tanguay et al., 2013). The former group covers criteria that must be met 
for indicators to be accepted, and the latter refers to criteria that are less 
important but can contribute to a more nuanced evaluation of the 
strength of the indicators. Having mandatory criteria for the indicator 
selection increases the consistency and scientific soundness while 
keeping other criteria as recommended allows for a degree of flexibility 
when applying the criteria. 

In line with the objective of this study, the framework is intended to 
be generically applicable to all SDGs, regardless of the scope of the SDG 
assessment and whether some SDGs could be deemed irrelevant. These 
assessment-specific considerations are outside the scope of the paper. 

2.5. Illustrative cases 

Two cases were chosen to test and validate the applicability of the 
framework. To assess the applicability at different levels, we demon
strated the framework with i) the proposed UN SDG indicators for a 
global level assessments and (ii) the selection of SDG indicators for a 
hypothetical company case (with a focus on selected SDGs in both 
cases). 

Fig. 1. Methodology steps applied in the development of the indicator selection framework (top) and presentation of the main outcomes; 1) criteria list and 2) 
indicator selection framework (gray boxes). The vertical gray box (i.e., Outcome 2) defines the scope of the suggested framework of the present study limited to 
indicator selection. The horizontal steps at the bottom are for contextual purposes only and show the illustrative steps for an SDG-based sustainability performance 
assessment; they are not considered within the scope of this paper. 
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Table 1 
List of indicator selection criteria for single indicators. Further description of the criteria is available in SI-1. The last column indicates the level of importance of the 
criteria, where Level A = mandatory for indicators to comply and Level B = recommended for indicators to comply to the furthest extent possible. The listed criteria 
stem from previous studies that have been retrieved and reviewed through the extensive literature review; detailed references are available in SI-1 Table S1.  

Criterion Description Evaluation checksa Level 

Relevance 
1. Relevant to the 

scope 
The indicator is relevant to the context and the issue being asked (e.g., 
spatial and temporal scope, area of concern). 

Yes: (1) It is relevant to the spatial and temporal scope; and (2) It is 
relevant to the area of concern/sector/topic (hereunder magnitude and 
influence on what is measured); and (3) it is relevant to the target 
audience 
No: if not yes 

A 

2. Relevant to the 
SDG 

The indicator is relevant to the context of the SDG. Thus, it is important 
to clearly interpret the SDG in the given context. 

Yes: It targets the SDG directly or one or more aspects that constitute 
the SDG of consideration (e.g., as identified from interpreting the SDG 
and its targets in the given context) 
No: if not yes 

A  

General quality 
3. Measurable The indicator can be measured either quantitatively or semi- 

quantitatively (e.g., by a categorical or binary scale). 
Yes: (1) It can be measured quantitatively; or (2) if not directly, it can be 
measured by a binary or categorical measure 
No: if not yes 

A 

4. Performance-based The indicator measures the performance towards the SDG or a relevant 
aspect of the SDG. If the indicator measures something further back in 
the cause-effect chain, e.g., a driver or a more action-oriented indicator 
or response to the performance level, this does not measure the 
performance and thus does not comply with the criterion. 

Yes: (1) It relates to the performance of the whole or parts of the SDG; 
and (2) It does not lead or prescribe actions to reach/improve the SDG 
performance 
No: if not yes 

A 

5. Scientifically 
robust 

The indicator is based on a scientifically robust method of assessment. Yes: (1) No cause-effect estimation modeling is required to assess the 
indicator performance; or (2) If a cause-effect estimation modeling is 
required, the assessment method should be based on a scientific 
pathway backed by the scientific community 
No: if not yes 

A 

6. Comparable The indicator is comparable across time, space and field. E.g., ensure 
comparability across companies (for corporate assessments), regions 
(for global and national assessments), years, etc., given the possibility 
of normalization. 

Yes: (1) It is comparable across time, e.g., not affected by external 
factors that are linked to the time; and (2) It is comparable across 
geographical areas (relevant within the scope); and (3) it is comparable 
across other actors within the scope of the assessment, e.g., countries/ 
regions/ organizations/ sectors 
No: if not yes 

A  

Data specific 
7. Data quality The indicator is measured using high-quality data, i.e., the data is from 

a reliable, trustworthy, and sound source, and it should be adequately 
documented. 

Yes: (1) The data comes from a reliable/ sound/trustworthy source; and 
(2) The data is accurate and precise  

Partly: (1) The data comes from a reliable/ sound/trustworthy source; 
and (2) the data serves as a proxy for more precise data  

No: (1) Not applicable since there is no data; or (2) the data is not from a 
reliable source 

B 

8. Data availability The data used for measuring the indicators is easily accessible and can 
be obtained with limited human and financial resources (e.g., 
calculations, processing). 

Yes: (1) The required data is available to the user; and (2) the data does 
not require any cost or extra calculations and processing  

Partly: (1) The required data is partly available; and (2) the data 
requires some effort to achieve or process (e.g., calculations, collection 
process, etc.)  

No: (1) The required data is not available; or (2) the data requires 
substantial effort (e.g., processing/calculations/high costs) 

B  

Acceptability 
9. Broadly accepted The indicator is generally accepted by involved parties (e.g., 

stakeholders, end-users). Acceptance should be seen in relation to the 
scope, e.g., agreement across stakeholders for a company level 
assessment or agreement across nations in global level assessment. 

Yes: (1) It is generally accepted by the involved actors (e.g., 
stakeholders, users, etc.) at the level of the scope  

Partly: (1) It is accepted by a large part of the involved actors relevant to 
the scope  

No: (1) Only accepted by a few of the involved actors relevant to the 
scope 

B 

10. Compliant and 
consensus-based 

The indicator should comply with existing systems or standards where 
these already exist or based on a general consensus within the field of 
use. New indicators can comply if used for updating standards or 
developing new standards. 

Yes: (1) It complies with existing standards or practices within the 
field/sustainability area; or (2) There is a general consensus about the 
use of the indicator within the field of use at a higher level; or (3) if the 
indicator is new and will be used for updating current standards or 
suggesting new standards within the field or topic which will be 
coordinated at a higher level (e.g., sector, country)  

Partly: (1) It complies with existing standards or practices among some 
actors within the field/area; or (2) There is some consensus about the 
use of the indicator across actors 

B 

(continued on next page) 
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2.5.1. The UN SDG indicators (global level) 
The UN SDG indicators were developed by the Inter-Agency and 

Expert Group on SDG Indicators (IAEG-SDGs) and agreed upon in 2017 
at the 48th session of the United Nations Statistical Commission and in 
their latest form, in 2022 at the 53rd session (United Nations, 2023; 
United Nations, 2017). The intention behind the indicators is to monitor 
the global progress across all SDGs and to assist the work towards 
achieving the SDGs. The UN SDG indicators are meant to monitor global 
progress as well as national contributions to inform policymakers at both 
international and national levels. 

Since the UN SDG indicators are already proposed as a comprehen
sive list for monitoring the SDG progress, the framework will be used 
solely for evaluation, not a selection of new indicators. Also, only indi
cator sets for SDG 1 and 13 were evaluated to meet the purpose of the 
proof-of-concept; these two SDGs are considered of different nature (i.e., 
social and environmental focus), hence their selection to test the more 
generic applicability of the framework. 

2.5.2. Company indicators with SDG compass (organizational level) 
A hypothetical case at the organizational level was defined to illus

trate the usability of the framework for selecting new indicators. The 
case reflects a Danish manufacturing company that provides mechanical 
and electronic solutions, which is referred to as ‘DanMES’. The head
quarters are located in Denmark, while the main production facilities are 
located in Denmark, China, and the US. Smaller facilities and offices are 
further placed in other European countries. 

The company seeks to identify SDG performance indicators to 
monitor the sustainability performance of the company and to define 
effective KPIs that can 1) assess the status of the company and 2) 
motivate improvements. The company has not suggested any SDG in
dicators previously; thus, the framework should be used for the selection 
of SDG indicators. The SDG Compass database for business indicators 
was used as the main basis for the selection process for preparing an 
indicator test set (GRI et al., 2020). The database was filtered for each of 
the SDGs, and each indicator was initially screened with regard to the 
topic and exclusion of duplicates. The assessment was limited to SDG 8, 
12, and 13 for a proof-of-concept covering both societal and environ
mental aspects. 

3. Results and discussion 

3.1. SDG indicator criteria 

A total of 137 studies from the review were deemed relevant by 
either suggesting or applying indicator criteria. The resulting pool of 
indicator criteria holds more than 800 occurrences from studies across 
the period 1988 to 2023 and at various spatial and sectoral scales (see 
Table S1 in SI-2). Only a few papers from the scientific literature review 
focused on assessing either a single SDG or SDGs as a whole. However, 
none of these proposed SDG-specific approaches for the use of criteria 
when selecting indicators. Furthermore, their use of criteria were based 
on generic indicator criteria, except from the criteria ‘relevance to SDG’ 
and ‘relevance to SDG target’, thus indicating a lack of systematic ap
proaches for defining SDG indicators (see further details on the review 
and criteria collection in SI-1). After curating the occurrences and 
aligning criteria names, the list of criteria was reduced to 80 individual 
criteria, albeit with overlapping meanings (see the reduced list in SI-2 
Table S2). The resulting proposed sets of criteria are presented in 
Table 1 and Table 2, consisting of 12 criteria for individual indicator 
performance (described in Section 3.1.1) and 6 criteria for evaluating 
the set of indicators as a whole (described in Section 3.1.2), respectively 
(a further description of the indicators can be found in SI-1). Two levels, 
reflecting the importance of the criteria, are also proposed for the 
criteria (i.e., Level A and B); these are introduced in Section 3.1.3. 

3.1.1. Criteria for individual indicator performance (individual indicator 
criteria) 

Table 1 presents the individual indicator criteria. Here, the first two 
criteria define the relevance of the indicator for the specific context of 
the study and for the SDG being considered. Relevance was one of the 
most frequently mentioned criteria identified from the review and often 
the first criterion being checked when evaluating indicators (e.g., 
Bonisoli et al., 2018; Pires et al., 2020). Here, we distinguish between 
relevance to the spatial or sectoral scope and relevance for the consid
ered SDG. 

Another category is the general quality criteria. Like relevance, these 
cover intrinsic properties of the indicators. First, the indicator should be 

Table 1 (continued ) 

Criterion Description Evaluation checksa Level  

No: (1) It does not comply with any existing standards or practices 
within the field; or (2) 
There is no consensus on the indicator nor a plan to achieve it.  

Applicability 
11. Clear and 

understandable 
The indicator is understandable and unambiguous, uses clear language, 
and can be understood by users, stakeholders, and policymakers. 

Yes: (1) It is easy to understand. I.e., uses language that can be 
understood by end users, stakeholders, and policymakers; and (2) It is 
clear how the indicator should be interpreted (e.g., what the desired 
direction towards sustainability is)  

Partly: (1) It can be understood by people with some knowledge about 
the topic; and/or (2) The indicator is hard to interpret  

No: (1) The indicator is not well defined/described or uses language 
which is hard to understand by lay people; and (2) The indicator is hard 
to interpret 

B 

12. Transparent The indicator is transparently documented and can be replicated or is 
self-explaining. 

Yes: (1) The indicator is self-explaining; or (2) The methodology for 
assessing it is well documented and easy to replicate  

Partly: (1) The indicator is not self-explaining; or (2) Documentation for 
explaining the methodology is provided but needs improvements  

No: (1) The indicator is not self-explaining; and (2) No documentation 
for explaining the methodology is provided 

B  

a The evaluation checks for the Level A criteria is a binary yes/no check. Since it is mandatory to fulfill these criteria, they require a stricter compliance level. Thus, 
indicators are only accepted if the check complies with ‘yes’. The evaluation checks for the Level B criteria consist of the three options ‘yes’, ‘partly’, ‘no’, allowing for a 
more flexible evaluation as the indicators are not strictly required to fulfill these criteria. 
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measurable in order to be monitored (e.g., Jägerbrand, 2021; Karnaus
kaite et al., 2019; Silva et al., 2020). Often, quantitative indicators are 
preferred, although in some cases, this might not be possible, or quali
tative measures might be more representative (e.g., studies on individ
ual perception or behavior in social sciences). Following the scope of this 
paper (i.e., SDG performance assessment), the indicator should also be 
performance-based, meaning indicating the performance of the SDG or 
parts of it, also referred to as outcome-based in the literature (e.g., 
Moller and Macleod, 2013; SDSN, 2015). Thus, indicators prescribing 
actions for how to change performance are not considered suitable. 
Moreover, the indicator should be scientifically robust (also referred to 
as credible, valid, reliable, accurate, etc.) (e.g., Asmelash and Kumar, 
2019; Boyd and Charles, 2006). In this study, this means that if a cause- 
effect estimation model is needed for assessing the indicator, it should be 
based on methods supported by the scientific community. The last cri
terion in this group concerns comparability (e.g., Casini et al., 2019; Feil 
et al., 2015; UNCTAD, 2019). To tackle current issues with the lack of 
comparability between studies, this criterion is proposed to ensure that 
the indicators are comparable within the context of consideration. For 
instance, if the assessment of the indicators in a company is being 
compared to other company performance, the used indicators should be 
comparable across the companies. 

The data-specific criteria were also mentioned frequently in the 
literature as these are key for the operability of the indicators (e.g., 
Bonisoli et al., 2018; Pires et al., 2020). Here, we distinguish two 
criteria: data quality (e.g., Clark et al., 2020; Krank and Wallbaum, 
2011) and data availability (e.g., Mvongo et al., 2021; Valizadeh and 
Hayati, 2021). The former refers to the certainty and trustworthiness of 
the data and the data source, and the latter refers to whether the data is 
available to the user. The data-specific criteria are important for the 
feasibility of using the indicators; nevertheless, it should not come at the 
expense of selecting strong indicators (as judged by the other criteria). 
Instead, data quality and availability should be prioritized for improving 
indicators, while proxy data can be used until better data exists. 

The acceptability of the indicators can be useful for strengthening the 
use of the indicators since it can create a stronger feeling of ownership 
and involvement by the intended users and a stronger acceptance of the 
results of the SDG assessment. Therefore, we recommend that indicators 
should be broadly accepted (e.g., Moller and Macleod, 2013) and 
compliant with existing systems or standards (e.g., Casini et al., 2019; 
SDSN, 2015). 

Finally, regarding the two applicability criteria, it is recommended 
that indicators are clear and understandable to the users (e.g., if the 
indicators are intended for the public, they should not only be 

Table 2 
List of indicator selection criteria for a set of indicators. Further description of the criteria is available in SI-1. The last column indicates the level of importance of the 
criteria, where Level A = mandatory for indicator sets to comply and Level B = recommended for indicator sets to comply to the furthest extent possible. The listed 
criteria stem from previous studies that have been retrieved and reviewed through the extensive literature review; detailed references are available in SI-1 Table S1.  

Criterion Description Evaluation checksa Level 

Mutually exclusive 
1. No redundancy Each indicator in the set provides a unique and non-overlapping 

function. Each indicator is designed to capture specific facets of the 
subject matter, and there is no overlap or duplication of information 
among them. 

Yes: Each indicator contributes with its own function and value to 
the set without bringing repetition of the information within the set 
(i.e., no overlapping)  

No: if not yes 

A 

2. Avoid double-counting 
in the cause-effect chain 

The set of indicators should avoid covering indicators in different 
places of the cause-effect chain leading to the same effect, which leads 
to double counting of the same issue. 

Yes: The set does not comprise indicators that aim to measure the 
same effect from different places in the cause-effect chain  

No: if not yes 

A 

3. Reasonable size The number of indicators in the indicator set should be kept at a 
reasonable number to keep the set focused and manageable. 

Yes: The set consists of relatively few indicators per SDG, with a 
clear focus and low complexity  

Partly: The set consists of several indicators with some level of 
complexity without being overwhelming.  

No: The set consists of a lot of indicators per SDG, which is 
overwhelming and very complex 

B  

Collectively exhaustive 
4. Cover the whole life 

cycle/value chain 
The indicator set should consider life cycle thinking when relevant. 
Together, the set of indicators should link to the whole life cycle/ 
value chain of the assessed system (e.g., from extraction and 
manufacturing to use and end of life, or Scope 1, 2, and 3). 

Yes: (1) The set consists of indicators that target all scopes of the life 
cycle; or (2) if it can be well justified that a scope/life cycle stage is 
not important for the assessment, it may be omitted but this should 
be explicitly communicated  

No: if not yes 

A 

5. Cover of all relevant SDG 
aspects 

The indicator set includes indicators that capture the SDG 
comprehensively without leaving out certain aspects and potentially 
overlooking trade-offs (e.g., burden shifting). When trade-offs exist, 
they should be reflected in the set. 

Yes: The set consists of indicators that target all the main aspects of 
the SDG of consideration with relevance to the given context  

No: if not yes 

A 

6. Enable comparison with 
absolute sustainability 
targets 

The set consists of indicators that can enable to target absolute 
sustainability at a level that is relevant to the SDGs of consideration. 
Most indicators can be assessed in terms of relative sustainability (e. 
g., comparing performance over time and space), however, not all 
allow for benchmarking against an absolute sustainability reference. 
For the more outcome-oriented goals, this includes indicators that can 
compare to consensus-based, external, and independently defined 
target values. For the more transformative goals; the set includes 
indicators that target aspects that are proven to leverage the action 
towards absolute sustainability. 

Yes: Where relevant, the set includes indicators for which external, 
independent, and consensus-based targets or thresholds are defined 
with which the indicators can be benchmarked against  

Partly: Where relevant, the set includes indicators for which targets 
or thresholds are defined with some degree of consensus with which 
the indicators can be benchmarked against  

No: The set does not consist of any indicators for which external 
science-based or policy-based targets or thresholds are defined, i.e., 
only internally defined targets or thresholds can be defined 

B  

a The evaluation checks for the Level A criteria is a binary yes/no check. Since it is mandatory to fulfill these criteria, they require a stricter compliance level. Thus, 
indicator sets are only considered if the check complies with ‘yes’. The evaluation checks for the Level B criteria consist of the three options ‘yes’, ‘partly’, ‘no’, allowing 
for a more flexible evaluation as the indicator set is not strictly required to fulfill these criteria. 
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understandable to experts in the field; e.g., Asmelash and Kumar (2019)) 
and transparently documented (i.e., the indicator used can be repro
duced and interpreted by others arriving at the same results; e.g., Reid 
and Rout (2020); Sobhani et al. (2022)). 

Drawing from existing literature, our final proposed list compre
hensively covers commonly used criteria identified in the review. Well- 
established international sources commonly recommend criteria like 
relevance, specificity, measurability, soundness, and time-boundness for 
individual indicators (GRI et al., 2020; OECD, 2001; SDSN, 2015). These 
criteria have strong justifications and are included in our list. However, 
variations across studies highlight the need for a more comprehensive 
approach. Notably, these frequently cited reports primarily focus on 
criteria for individual indicators and often overlook criteria for indicator 
sets. Criteria for the indicator set are crucial for developing a compre
hensive framework to effectively measure SDG performance. 

3.1.2. Criteria for evaluating whole sets of indicators (indicator set criteria) 
In Table 2, the criteria specify indicator sets to follow the principle of 

being mutually exclusive and collectively exhaustive (i.e., the MECE 
principle) (González-cabán et al., 1995; Steen and Palander, 2016). As 
this overarching principle covers several more specific criteria from the 
literature review, we decided to keep it as two overall categories (i.e., 
ME and CE) for other criteria. For the mutually exclusive criteria, this 
category highlights the importance of removing redundancy in the list of 
indicators (e.g., Mameli and Marletto, 2014; Petrova-Antonova and 
Ilieva, 2018; Yuan and Lo, 2020). This includes the need for removing 
indicators providing the same information and indicators targeting the 
same thing from different places in the cause-effect chain. Having 
multiple indicators targeting the same information on SDG performance 
would lead to double-counting and over-representation of the same 
issue. Finally, it is recommended to keep the number of indicators as low 
as possible to ease their use and reduce the complexity of the result 
interpretation (e.g., Krank and Wallbaum, 2011; Moller and Macleod, 
2013; Reed et al., 2006). 

For the set to be collectively exhaustive, we define three criteria. 
Firstly, it is important to consider the whole life cycle or value chain of 
the scope of consideration when measuring sustainability performance 
(e.g., Feil et al., 2015; Kianian et al., 2018; Kravchenko et al., 2020). 
Therefore, life cycle coverage is defined as one of the criteria to ensure 
that indicator sets comprise indicators for all life cycle stages (i.e., 
including the upstream, operation, and downstream processes of a sys
tem). Ideally, one needs to identify how each of the different SDG as
pects relates to each of the life cycle stages; however, in practice, this can 
be a complex task. Therefore, we propose this criterion as a strict min
imum condition, where a set consists of at least one indicator in each 
stage. It should be noted that for some scopes, it is not relevant to 
consider a life cycle, such as a global assessment of poverty, and, 
therefore, the set complies with this criterion by default. The second 
criterion in the category is about comprehensively covering the aspects 
of the SDG that are relevant to the context, motivated by the criteria for 
sustainability coverage (e.g., Huang et al., 2015; Silva et al., 2020; 
Zinkernagel et al., 2018). Here, it is essential to identify the important 
pieces of the SDG in order to avoid overlooking certain aspects or cherry- 
picking certain elements (e.g., omitting the environmental dimension of 
SDG 7 ‘sustainable energy for all’). The SDG targets can be used to 
identify these themes and consider their relevance in the given context. 
For example, SDG 1, Target 1.1, proposes to eradicate extreme poverty. 
Although this might not be relevant to all contexts, the overall topic 
‘poverty’ could still be targeted across many contexts (e.g., can everyone 
afford our service?). As for the aforementioned criterion, this criterion is 
included to force the user to systematically go through the SDG goal 
definitions and targets and identify indicators that can cover all relevant 
aspects. 

Finally, we recommend considering indicators that enable compar
ison with absolute sustainability boundaries or targets. Unlike relative 
sustainability, which compares the performance of different activities (i. 

e., answering: is it more or less sustainable?), absolute sustainability 
evaluates whether an activity is inherently sustainable by measuring its 
performance against predefined absolute sustainability limits (i.e., 
answering: is it sustainable or not?) (Bjørn et al., 2016; Hauschild, 
2015). This criterion was motivated by the result of the review, where 
some studies suggested indicators for which target or threshold values 
exist (Moller and Macleod, 2013; Mvongo et al., 2021; Reed et al., 
2006). Furthermore, previous studies have pointed out the need for 
more science-based approaches when assessing the SDGs, hereunder 
linking to the planetary boundaries and the safe and just space for hu
manity (Allen et al., 2021; Gebara and Laurent, 2022; Holden et al., 
2017). Thus, to accommodate this, we suggest including a criterion that 
ensures that indicators can be linked to absolute sustainability targets of 
relevance within each SDG. The methods for defining absolute sustain
ability targets differ across the sustainability areas, e.g., societal and 
environmental, where social thresholds can refer to a limit of depriva
tion based on human needs (e.g., the social foundation; Raworth, 2012), 
and environmental thresholds can refer to reference values for 
ecosystem tipping points (e.g., the Planetary Boundaries framework 
(Steffen et al., 2015)). Thus, different methods should be applied 
depending on the type of SDG. SDGs, which relate solely to one sus
tainability dimension (i.e., either social or environmental), should thus 
be distinguished from SDGs that focus more on societal transformations 
(e.g., SDG 7 ‘ensuring access to clean and sustainable energy for all’ 
supporting both environmental and socio-economic aspects; Gebara and 
Laurent, 2022). In the current study, this criterion simply suggests in
dicators to enable this comparison; we do not prescribe how such targets 
should be defined for the given context. It is recommended to consider 
this step in more detail when developing full SDG assessments. Never
theless, ensuring indicators that are compatible with variables for 
measuring absolute sustainability thresholds increases the credibility of 
the indicator and allows both stakeholders and externals to compare the 
indicator performance to a relevant absolute reference value at larger 
scale (i.e., global or national) or define tailored thresholds based on a 
choice of sharing principle (e.g., allocated share to a sector or company). 
See further discussion in Section 3.4 and further description in SI-1. 

3.1.3. Criteria hierarchy 
Inspired by the observations from the identified studies, the frame

work proposes two hierarchal groupings of criteria (cf. Section 2.4), 
namely mandatory (i.e., strict compliance) and recommended criteria (i. 
e., compliance to the furthest extent possible), referred to respectively as 
‘Level A' and ‘Level B' criteria (see last column in Table 1 and Table 2). In 
Table 1, the criteria were divided into the two levels based on the nature 
of the criteria, namely intrinsic (i.e., referring to the inherent qualities of 
the criterion) and extrinsic (i.e., referring to the operability of the in
dicator). The relevancy and general quality criteria are intrinsic criteria. 
If an indicator does not fulfill these criteria, it is irrelevant to consider 
the remaining criteria since it already disqualifies. Therefore, the indi
cator is only accepted if it answers ‘yes' to the evaluation checks in 
Table 1. The remaining criteria on data, acceptance, and applicability 
are more extrinsic in nature, and they can, therefore, be improved and 
do not necessarily disqualify the eligibility of the indicator (e.g., as more 
data becomes available, the indicator can improve). Furthermore, as 
there can be situations where some criteria can be hard to satisfy in 
parallel with other criteria (e.g., ensuring scientific robustness, which 
might increase the complexity level and limit data availability), it is 
instead recommended to fulfill these extrinsic criteria to the largest 
extent possible. For these criteria, the evaluation checks, therefore, 
consists of a scale, where the indicators can be evaluated as ‘yes', 
‘partly’, and ‘no’, representing their degree of compliance. 

For the indicator-set criteria, all the criteria were kept as mandatory 
(i.e., Level A), except for ‘indicator of reasonable size’ and ‘compara
bility with absolute sustainability targets'. The reason for keeping most 
criteria as Level A was to ensure a strong set of SDG indicators as a 
whole, not just at individual indicator level. Thus, to adhere to more 
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scientifically based indicator sets, these criteria are deemed strictly 
necessary. Yet, we acknowledge that adhering to coverage of all life 
cycle stages and all SDG aspects are not straightforward criteria and can 
be complex to address. Therefore, we apply them by setting minimum 
requirements for “good practice” for complying as a first step towards 
addressing these needs. Nevertheless, the operability of these criteria 
can be tackled differently in future studies. The two criteria of Level B 
were kept at this level in this study due to 1) difficulties in setting an 
exact number of indicators a set should contain, as this depends on the 
scope, and 2) the lack of maturity in the criterion for linking to absolute 
sustainability thresholds and defining strict requirements of compliance. 

3.2. Proposed framework for SDG indicators 

Two variants of the framework are suggested depending on the 
purpose of its application: Variant 1, when used for indicator evaluation 
(i.e., after the definition and selection of indicators), and Variant 2 for 
indicator selection (i.e., prior to defining a new set of indicators) (see 
Outcome 2 in Fig. 1). The two variants follow the same overall structure 
and build on the same sets of criteria. They are, however, presented 
separately on two figures to underline their different uses, where Variant 
1 (Fig. 2) is a more simplified version that allows for quick screening of 

the indicator quality of an existing set, and Variant 2 (Fig. 3) is a more 
extended version of the former and requires some extra steps and active 
choices by the user when developing a new SDG indicator set. Both 
variants consist of a pre-step and five following main steps. The pre-steps 
(i.e., in the dotted box) cover the needs for framing the project and 
preparing a set of indicators prior to applying the framework. This in
cludes defining the main goal and scope of the entity to be assessed. 
Another pre-step is to prepare the pool of indicators to test. For Variant 
1, indicators are already defined, and the user can go directly to the 
application of the framework. For Variant 2, it is necessary to prepare a 
list or a set of sources as the basis for selecting new indicators. Since this 
is very much linked to the scope of the project (e.g., national, sectoral, or 
company-level assessment), the recommended sourcing of indicators 
can vary a lot, and different sources might exist for different levels of 
assessments (e.g., the inventory of business indicators by the SDG 
Compass for the level of company assessments; GRI et al., 2020). Thus, 
identifying different sources for indicators within the field of consider
ation is an important step, hereunder, both internally and externally 
sourced indicators. 

The framework iterates over each of the SDGs, starting with SDG 1 (i. 
e., X = 1), followed by SDG 2 (i.e., X = 1 + 1), and so on. Similarly, it 
iterates over each indicator, starting with Indicator X.1 (i.e., Y = 1), 

Fig. 2. Framework for SDG indicator evaluation (Variant 1).  
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Indicator X.2 (i.e., Y = 1 + 1), and so on. Each indicator for an SDG is 
evaluated against the Level A criteria to qualify or disqualify individual 
indicators, while Level B criteria are used to identify potential limita
tions and motivate further improvement. As an example of framework 
application to an individual indicator, we take the indicator “amount of 
GHG emissions” for measuring SDG 13 performance of the agricultural 
sector. It is considered relevant to the context and the SDG (clear link to 
SDG-13), is measurable (quantifiable), focuses on performance (lower/ 
higher values indicate progress or not), it can be assessed with a scien
tifically backed method (e.g., carbon footprinting), and it is comparable 
(either by total magnitude or in relative terms when normalized). Thus, 
the indicator meets all Level A criteria, and the Level B criteria can 
thereafter be evaluated. These criteria are more context-specific; in a 
hypothetical example, assuming the stakeholders have access to data 
and have had an including process for selecting the indicator, it is 

assumed that the indicator aligns with all criteria, except data quality, 
due to lack of information about upstream emissions and downstream 
handling. To apply our framework correctly, the users should document 
the justification for the alignment with each criterion and report that the 
criterion on data availability is only partly met, highlighting the limi
tations and needs for improvement. Since all Level A criteria are met and 
the Level B criteria have been checked and reported, the indicator could 
be kept as a potential candidate to keep in the final set. The criteria for 
the indicator set is then used to evaluate which indicators to keep in the 
final set once a potential set of candidates has been identified, again 
prioritizing the Level A criteria followed by the evaluation against the 
Level B criteria. Finally, the framework includes a step of reporting the 
choices and justifications of how the indicators comply with all the 
criteria, hereunder, the potential development needs and limitations of 
the indicator set. Since choosing indicators will always have some 

Fig. 3. Framework for SDG indicator selection (Variant 2). The small circles with ‘a' and ‘b' indicate options for handling indicators and indicator sets when they do 
not meet or partly meet the requirements of the Level B criteria. The ‘a' circle indicates an option to omit (when assessing individual indicators), remove, replace, or 
complement with new indicators (when assessing a set of indicators) if indicators or a set of indicators do not meet the requirements of the criteria. The ‘b' circles 
indicate the option to continue if they do not or partly meet the requirements of the criteria. X indicates the SDG number, and Y indicates the indicator number for the 
given X. 
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degree of subjectivity, documenting and communicating transparently 
about the choices can reduce the bias of the results. 

The framework does not ensure one final solution of indicators, as 
the choice of indicators will always have some degree of subjectivity. 
Furthermore, the set of indicators is highly dependent on the scope of 
the assessment and the starting point for the indicator evaluation or 
selection. Nevertheless, it sets the general frame with a set of minimum 
requirements for indicators to follow across all scopes and enables a 
guide for disqualifying poor indicators and indicator sets. The frame
work is intended as a key input for improving the indicator selection 
process in a full SDG performance assessment and can be a starting point 
for developing more sector-specific methods. 

3.3. Framework implementation on cases 

3.3.1. Case 1: global and national assessment 
Indicators were evaluated for SDG 1 and SDG 13 using Variant 1 of 

the framework. The evaluation is presented in Fig. 4 as a heat map, 
indicating the degree of compliance: ‘yes’, ‘partly’, or ‘no’, by the colors 
green, yellow, and red, respectively. A more detailed evaluation for each 
indicator and criterion can be found in SI-2 Table S3 and S4. 

Overall, the indicators of both SDGs fulfill most criteria. All in
dicators were deemed relevant to both the scope and the SDGs. How
ever, for the general indicator quality category, some indicators conflict 
with the criteria of being measurable, performance-based, and 

comparable. For example, the indicator 1.2.2. “Proportion of men, 
women and children of all ages living in poverty in all its dimensions 
according to national definitions” was not considered compliant with 
the criterion of being measurable due to the non-tangible formulation of 
“all dimensions”. For this criterion to be fulfilled, this term should be 
further specified in the indicator definition to avoid ambiguity and 
misinterpretation. 

The three indicators 1.5.3/13.1.2. “Number of countries that adopt 
and implement national disaster risk reduction strategies in line with the 
Sendai Framework for Disaster Risk Reduction 2015–2030”, 1.5.4./ 
13.1.3. “Proportion of local governments that adopt and implement 
local disaster risk reduction strategies in line with national disaster risk 
reduction strategies”, and 13.2.1 “Number of countries with nationally 
determined contributions, long-term strategies, national adaptation 
plans and adaptation communications, as reported to the secretariat of 
the United Nations Framework Convention on Climate Change” are not 
performance-based as they all focus on the implementation of policy 
strategies and thus prescribe certain actions to improve on the perfor
mance. Therefore, they were evaluated as not fulfilling Criterion 4 in the 
list of individual indicator criteria (i.e., Table 1). The judgment of dis
missing these indicators from the SDG performance indicator set does 
not suggest that they are irrelevant. Instead of being treated similarly to 
the rest of the indicators, these indicators should be seen as comple
mentary potential action-based indicators for improving performance, 
not as performance indicators in themselves. Thus, we suggest treating 

Fig. 4. Indicator evaluation of SDG 1 and SDG 13 for Case 1 ‘UN SDG indicators’ using the indicator framework Variant 1. The level of compliance with the criteria is 
presented by the colors ‘green’, ‘yellow’, and ‘red’ indicating ‘yes’, ‘partly’, ‘no’ respectively. The single rows on the right side represent the indicator evaluation for 
the whole set. More elaborated results can be found in SI-2 Table S3 and S4. 
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these as the means of implementation indicators of the UN SDG in
dicators (not assessed in the scope of this paper). 

The following indicators do not fulfill the criterion for comparability: 
1.2.1. “Proportion of population living below the national poverty line, 
by sex and age”, 1.2.2. “Proportion of men, women and children of all 
ages living in poverty in all its dimensions according to national defi
nitions”, and 13.3.1 “Extent to which (i) global citizenship education 
and (ii) education for sustainable development are mainstreamed in (a) 
national education policies; (b) curricula; (c) teacher education; and (d) 
student assessment” as they all refer to national context or reference 
values, which disqualifies their comparability across countries (cf. SI-2 
Table S3 and S4). 

All indicators performed well with respect to compliance with 
existing systems and broad acceptance (i.e., Criterion 9 and 10 in 
Table 1). The main hotspots were identified with respect to data avail
ability criterion and to a lesser extent, clarity and transparency. Low 
data availability is a common limitation of the UN SDG indicators, as 
data in many countries is either not generated or estimated too seldom 
(Schmidt-Traub et al., 2017). The issues with clarity and transparency 
are linked to indicators where concepts can be interpreted differently by 
different users (see SI-2 for detailed evaluation). 

With respect to indicator set criteria, the main issues appear for the 
criteria of being mutually exclusive, hereunder avoiding redundancy 
and overlapping in the cause-effect chain. An example is Indicator 1.1.1. 
“Proportion of population below the international poverty line (…)” and 
1.2.1. “Proportion of population living below the national poverty line”, 
which are both measuring poverty level. Another is Indicator 1.5.3. 
“Number of countries that adopt and implement national disaster risk 
reduction strategies” and 1.5.4. “Proportion of local governments that 
adopt and implement local disaster risk reduction strategies” both 
measuring disaster risk strategies. Moreover, measuring economic losses 
due to disaster can be seen as a cause of increasing the poverty level; 
thus, both are tackling poverty eradication from different places of the 
cause-effect chain. 

Even though the indicator evaluation (i.e., Variant 1 of the frame
work) does not imply developing a new UN SDG indicator set in the 
current assessment, the result allows for an overview of the main limi
tations in existing indicators/indicator sets. Thereby, it proposes where 
to target improvements and prioritize indicators to develop or replace (i. 
e., red-marked indicators for Level A in Fig. 4). 

3.3.2. Case 2: organizational assessment 
Applying Variant 2 of the framework for this case resulted in a 

proposed set of indicators for SDG 8, 12, and 13, presented in Table 3. 
The framework was applied based on the indicator sourcing using the 
SDG Compass database (see method in Section 2.5.2). 

The indicators of the final sets all pass the Level A criteria (i.e., 
mandatory), which is why these criteria are merged into the same col
umn in Table 3. Other relevant indicators were initially identified from 
the SDG Compass database but were removed as they were focusing on 
policies rather than the actual performance of an SDG aspect (i.e., not 
performance-based). However, for the Level B (i.e., recommended) 
criteria, some indicators were not fully compliant or only partly 
compliant (i.e., indicated by yellow or red in Table 3). These were 
mainly linked to data availability for the company and transparent 
documentation of the indicator application (i.e., Criterion 7, 8, and 12 in 
the list of individual indicator criteria) due to the assumed difficulty 
with gathering data for Scope 3 activities (i.e., upstream and down
stream activities excl. energy purchases). Its determination is, therefore, 
complex and is often the source of limitations for organizations (Stenzel 
and Waichman, 2023). For the set of SDG 13, some indicators were only 
judged as partly fulfilling the criterion of compliance and consensus as 
different methodologies for calculating Scope 3 emissions for companies 
are used across assessments (Schmidt et al., 2022). It should be noted 
that the answers here are fully hypothetical, nevertheless showcasing 
how the criteria can be applied for such a case. 

Making sure to arrive at a suite of indicators that covered well the life 
cycle, the indicators were classified with regards to which life cycle 
stage or scope of the company they were targeting, i.e., upstream (Scope 
3), operations (typically mainly Scopes 1 and 2), and downstream 
(Scope 3) (see SI-2 Table S5-S7 for more details). This enabled identi
fying if all scopes were addressed and whether some were underrepre
sented. Moreover, it was noted which aspects of the SDG the indicators 
were targeting (e.g., diversity, working conditions, or economy for SDG 
1). These steps assisted the selection process of the final indicator sets to 
make sure that all life cycle stages and SDG aspects were considered (see 
SI-2 Table S5-S7). For the criterion of linking to absolute sustainability, 
the sets of SDG 8 and 12 were evaluated as partly compliant (i.e., yellow 
in Table 3) because they include indicators that can relate to absolute 
sustainability targets for a single sustainability dimension (e.g., zero 
child labor and forced labor). However, a deeper analysis of the nature 
of these more transformative SDGs (i.e., not solely targeting environ
mental or social end goals) should be carried out as more indicators 
could be relevant, tapping into multiple sustainability dimensions. For 
SDG 13, the indicator sets were deemed compliant as the SDG focuses on 
the environmental dimension (i.e., climate change) as an outcome and 
includes an indicator – namely the total GHG emissions – that can be 
related to absolute biophysical limits (Friedlingstein et al., 2022; Hickel, 
2020). Finally, all three sets were deemed reasonable in size, therefore 
making it easier to assess and interpret the SDG performance by the 
whole suite. 

Some indicators were selected for both SDG 12 and SDG 13, i.e., 
identical indicators for both SDGs to capture direct and indirect GHG 
emissions (i.e., Indicators 21–23 in Table 3). These overlaps are a part of 
the interconnected nature of the 17 SDGs, as also seen in the UN SDG 
indicator framework, where identical indicators are used as metrics for 
different SDGs (e.g., the indicator on ‘material footprint’ is used for both 
SDG 8 and SDG 12). However, to avoid double counting and over
weighting of the same indicators, we assigned Indicators 21–23 to SDG 
13 and present their link to SDG 12 in parenthesis in Table 3. If SDG 12 is 
assessed alone, the three indicators should, nonetheless, be included to 
ensure coverage of all aspects of the SDG. Other approaches could be 
considered to account for these overlaps as long as the interlinkages are 
transparent and double-counting is avoided. The proposed set for SDG 
12 aims to cover all aspects of the SDG except “sustainable practices”, 
which mainly refer to more action-based indicators prescribing a certain 
practice, and it was therefore not considered suitable for a performance 
assessment. As for the case of SDG 12, some aspects of SDG 13 were also 
left out of the set concerning education and awareness. These were not 
included since they focused on the means of mitigating climate change 
and not on the actual performance. Nevertheless, relevant indicators for 
awareness raising and education are still recommended to complement 
the set of performance-based indicators to identify means of action and 
whether the actions are leading to the desired effect. 

Based on the framework steps, an indicator set was successfully 
selected, which can be used to assess the current status of DanMES (i.e., 
answering the needs of the company). The indicators fulfill all the Level 
A criteria. For the Level B criteria, some indicators can be improved to 
reach even better compliance. To achieve this, DanMES should initiate 
the task of sourcing more data and present and elaborate on how the 
indicators should be measured and interpreted in the context of their 
assessment. This will help the company to improve the indicators with 
regard to the Level B criteria. Furthermore, the company should focus on 
improving data and information about suppliers and identify potential 
action points to improve performance. However, this lies out of the 
scope of this assessment. 

3.3.3. Usefulness of the framework 
The indicator set in Table 3 showcases the operability of the 

framework for the selection of SDG indicators at company level. The 
indicators should, however, not be seen as generic for other companies, 
nor should they be considered the sole ‘solution’ to deriving SDG 
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indicators for a company like DanMES. Furthermore, it is likely that two 
practitioners will not arrive at the exact same set of indicators from 
applying the framework, as the starting point and justification of the 
practitioner's choices are decisive factors. Nevertheless, it offers a sys
tematic approach for evaluating a set of indicators against a consistent 
and comprehensive system of quality requirements (i.e., the criteria) 
and supports improvement and selection of indicator sets that are 
grounded in a scientific framework. Consequently, it caters to a higher 
degree of comparability between indicator sets when applied by 
different persons, unlike previous work, where indicators are selected 
without explicit criteria or where criteria are used arbitrarily. 

The two proof-of-concept cases provided above illustrate how a 
screening of indicators can be carried out systematically and as a way to 
quickly spot limitations of the indicator sets and identify focus points for 
improvement. It should be kept in mind that the company case used in 
this study is a fully hypothetical case. Therefore, the case does not build 
on actual data availability nor a real selection process among stake
holders. Nonetheless, it serves as a representative model applicable to 
real-world scenarios of similar scope. The selected indicators have been 
designed with generality in mind, making them suitable for a wide range 
of manufacturing companies. This adaptability is a result of the criteria 
for comparability and performance orientation, avoiding overly specific 
indicators tailored to a single company. Consequently, the set of in
dicators we have developed represents a robust framework for assessing 
SDG performance across diverse companies. With that said, when 
applying the framework to real cases, the indicator may be evaluated 
very differently with regards to the Level B criteria dependent on the 
company (e.g., due to actual data availability or stakeholder involve
ment). It should additionally be noted that the application of the criteria 

to the virtual proof-of-concept bears limitations in the feedback it can 
offer, and it is recommended to build experience in applying the 
framework on real-life case studies, which would provide additional 
valuable information, such as the user-friendly nature or the full rele
vance of the results for indicator selection or definition. Such feedback 
could help refine the list of criteria and facilitate its integration into a 
wider methodology for SDG performance assessment. 

Although only a few SDGs were tested here, the framework suggests 
generic applicability, and thus, the same approach can be reproduced for 
the remaining SDGs (i.e., those not included in this study). Reporting 
openly and transparently about the choices and justifications behind the 
selection of indicators reduces the risk of misinterpretations when re
sults are communicated. Thus, while there might be different arguments 
for judging an indicator as being relevant to the context (i.e., Criterion 1 
in Table 1), this should be communicated so that the reader understands 
the reasoning behind it and thus uncovers otherwise hidden bias. 
Furthermore, it allows stakeholders and other reviewers to identify 
poorly justified or arbitrary choices when they are not well-backed or 
can be criticized. However, communicating openly about the limitations 
of certain selected indicators should not be used as complacency but as a 
focus point for improving the assessment. 

Key limitations are associated with our framework. Firstly, it does 
not guarantee uniform indicator selection among different individuals. 
Previous work has argued for this inconsistency mainly due to the use of 
different indicator sets. Different approaches for reducing this risk have 
been proposed, such as having a unified and comprehensive indicator 
base to support the selection process (Warchold et al., 2022), classifying 
indicator systems by their nature and purpose (Lepenies et al., 2023), or 
with the use of indicator factsheets to support policymakers in making 

Table 3 
Proposed indicator set for SDG 8, 12, and 13 for Case 2 and the evaluation of the indicator qualities. The numbers in the columns to the right refer to each of the 
criteria from Table 1 and Table 2. The criteria of Level A are merged into one column for each of the two lists since all indicators comply with these, being a 
prerequisite for selecting them. The color coding represents: green ¼ yes, yellow ¼ partly, and red ¼ no. A full description of the indicators, source of 
documentation, and criteria assessment are detailed in SI-2 Table S5-S7. 

Proposed indicators for Case 2 SDG Theme
Individual indicator criteria Set criteria
1-6 7 8 9 10 11 12

1,2

4,5
3 6

1. Ratio of basic salary and remuneration of women to men 8 Diversity

2. Percentage of employees per employee category in each of the following diversity categories: i. 

Gender; ii. Age group: iii. Other indicators of diversity where relevant

8 Diversity

3. Total number of employees that took parental leave, by gender 8 Diversity, rights

4. Operations and suppliers considered to have significant risk for incidents of i. Child labor; ii. Young 

workers exposed to hazardous work

8 Working conditions

5. Operations and suppliers considered to have significant risk for incidents of forced labor 8 Working conditions

6. Total number of incidents of discrimination at company facilities 8 Working conditions

7. Injury rate and work-related fatalities by type, for all workers whose work, or workplace, is 

controlled by the organization, with a breakdown by:i. Region;ii. Gender

8 Working conditions

8. Workers with high incidence or high risk of diseases related to their occupation 8 Working conditions

9. Investments in activities with risk of child labor, forced labor, violated workers' rights (yes/no) 8 Working conditions

10. Direct economic value generated and distributed on an accrual basis. 8 Economy

11. Whether the company's buying practices impact price volatility of key commodities and/or inputs 

that suppliers rely on in local or national markets (yes/no)

8 Economy

12. Resource use per economic value generated (by type of resource) 8 Resource intensity

13. GHG emissions per economic value generated 8 Resource intensity

14. Amount of significant air emissions, incl. NOx, SOx, VOCs, hazardous air pollutants, PM, ODSs, 

etc.

12 Emissions

15. Energy consumption by energy sources for all scopes possible 12 Resource use

16. Energy intensity at different life cycle stages or scopes 12 Resource use

17. Water consumption: i) total consumption (by scope), ii) intensity (by output), iii) share of recycling 

and reuse, iv) amount discharged

12 Resource use

18. Trends in Ecological Footprint and/or related concepts (material or land footprint) 12 Resource use

19. Materials used breakdown by weight or volume 12 Resource use

20. Total amount of wastes (incl. water discharge) by type and disposal method 12 Wastes

21. Direct greenhouse gas (GHG) emissions (Scope 1) in CO2 equivalent. 13(12) Emissions

22. Energy indirect greenhouse gas (GHG) emissions (Scope 2) in CO2 equivalent 13(12) Emissions

23. Other indirect greenhouse gas (GHG) emissions (Scope 3) in CO2 equivalent 13(12) Emissions

24. Avoided emissions from application of product/service (either in CO2 equivalent or binary yes/no) 13 Emissions

25. Emission intensities - company's  gross global combined Scope 1 and 2 (and Scope 3 if possible) 

emissions in metric tonnes CO2e per unit currency total revenue

13 Emission intensity

26. Emission intensities  - company's  gross global combined Scope 1 and 2  (and Scope 3 if possible) 

emissions for the reporting year in metric tonnes CO2e per full-time equivalent (FTE) employee

13 Emission intensity

27. Investments in fossil fuel activities or practices that contribute to increased GHG emissions  

(yes/no)

13 Emissions
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informed selections (Hák et al., 2015). Our framework would benefit 
strongly by being complemented by such approaches in the selection 
process to address subjectivity. To address this limitation further, we 
emphasize the importance of transparent documentation, which exposes 
the subjectivity embedded in selecting indicator sets and serves as a 
means of motivation. Nevertheless, to mitigate this issue further, it may 
be valuable to develop more specific guidelines or evaluation checks 
tailored to distinct entities or scopes, such as detailed requirements to 
define relevance in a certain sector (see Section 3.5). 

Additionally, some of our criteria are not as fully developed or 
operationalized as others, such as the coverage of SDG aspects and the 
linkage with absolute sustainability targets. To enhance the framework's 
robustness, it would be beneficial to engage in further discussions 
among relevant research scholars to refine and solidify these criteria. 

3.4. Relevance for criteria on absolute sustainability perspective 

To overcome current issues of arbitrary target-setting and subjective 
choices of SDG indicators, the framework proposes the need to include 
an absolute sustainability perspective. This is done via the inclusion of 
Criterion 6 in the indicator set criteria (i.e., Table 2). When addressing 
absolute sustainability, two aspects are important to consider, namely 1) 
what is being measured and 2) which target or threshold value is being 
used. The criterion proposed in this study aims to address the first aspect 
by ensuring that the included indicators are relevant with regard to 
being benchmarked against absolute reference values. Setting the target 
values relies highly on the choice of tolerance level (e.g., how much 
environmental impact can we allow?). At smaller scale (e.g., company 
level), it depends on ethical sharing principles (e.g., who should have 
what share of the safe operating space within the tolerance level?), for 
which consensus does currently not exist (Ryberg et al., 2020). However, 
prior to defining these targets, it is important to start defining what we 
need to measure if the performance should allow for benchmarking 
against absolute sustainability references. 

Absolute sustainability should not be seen as a replacement for 
relative sustainability but rather as complementary. Having both allows 
for measuring improvement over time and how far we are from 
becoming sustainable in absolute terms. The criterion suggested in this 
study does not strictly recommend the extent to which the sets of in
dicators can relate to absolute sustainability, as the concept is still in its 
developing phase, and what defines absolute sustainability across the 
SDGs has different levels of complexity (e.g., what is the absolute sus
tainability of cities?). Further research and consensus are needed to 
answer such questions for all 17 SDGs. 

3.5. Relevance for context-specific criteria 

Answering previous calls for science-based and informed support for 
SDG assessment (Allen et al., 2021; Hák et al., 2016), this framework 
attempts to define an approach that ensures a degree of objectivity, 
comparability, and scientific foundation between performance assess
ments. Thus, the possibility of selecting very activity-specific indicators 
is limited in the currently proposed framework, which keeps the indi
cator assessment focused on the SDG performance outcomes. Never
theless, it can be useful to consider more specific indicators as 
complementary to the SDG indicator sets, which can support or suggest 
context-specific actions towards improving the SDG indicators. The 
reason for not including this option in the criteria within this study is 
that such specific indicators should not be considered as SDG indicators 
but rather as indicators for guiding towards actions that can improve 
SDG performance. E.g., if a company wants to improve the outcome- 
based indicator ‘amount of GHG emissions’, the hypothetical in
dicators ‘weight of materials used in products’ or ‘expenses on imported 
products’ might be relevant for identifying action points for reducing 
GHG emissions. Here, it is important to consider internally actionable 
indicators within their value chain rather than those outside of it (van 

Zanten and van Tulder, 2021). Even so, they should not represent the 
SDG performance per se as they do not indicate how well we are doing 
with regard to the SDG. Furthermore, we risk overlooking other aspects 
contributing to the SDG. 

While the proposed framework suggests a basis and starting point for 
selecting an indicator set, extending the framework further could be to 
propose fixed sets of indicators that apply across similar activities (e.g., 
sectoral or regional standards). Here, it can be an advantage to develop 
‘core’ and ‘optional’ indicators (i.e., fulfilling the criteria of different 
types) when designing an indicator set within a certain sector or project 
type (Karnauskaite et al., 2019). This can improve the comparability of 
studies even further and, at the same time, allow for tailor-made indi
cator solutions where the optional indicators can be chosen more freely. 

4. Conclusions and Recommendations 

A comprehensive list of 18 criteria for SDG indicator selection was 
proposed in the current study, consisting of two sets: one for individual 
indicator performance and the other for indicator set performance, and a 
hierarchy of two levels, i.e., Level A and Level B for mandatory and 
recommended criteria, respectively. The proposed framework demon
strated its operability in the two cases respectively for Variant 1 and 
Variant 2, and provides a first step towards a systematic framework for 
applying those criteria for SDG indicator selection (both retrospective 
and in the development phase). The framework successfully enabled the 
assessment of both evaluating existing global level indicators (i.e., the 
UN SDG indicators) and guided the selection process for company level 
indicators answering previous research calls. In order to achieve a bal
ance between objective and scientifically rigorous indicators while still 
accommodating flexibility and tailor-made indicators, the framework 
advocates for a mix of a top-down and bottom-up approach. This 
approach defines objective criteria while allowing the practitioner the 
freedom to select the indicators to be tested. Unlike previous works, the 
specificity of our study is that we compile and integrate a list of criteria 
into a structured approach that specifically caters to the SDG framework. 
Taking existing lists would inherently run the risk of overlooking rele
vant criteria or including criteria that may not be relevant to the SDG 
framework because too context-specific. 

Some limitations of the current framework were discussed. To tackle 
these, we suggest the following research needs for improving the 
framework and its implementation:  

i. improving the guidance and definition of the criteria that need 
further development (i.e., linking to absolute sustainability and 
other system-oriented criteria)  

ii. testing on real-life cases at different levels to collect experience 
from different applications of the framework, like its ease-of-use 
and its actual added value in indicator selection/definition, to 
help refine and support development of a full-fledged method
ology for SDG performance assessment.  

iii. developing context-specific frameworks/guidelines for indicator 
selection at different scales or sectors  

iv. developing robust frameworks/guidelines for performing full- 
sized SDG performance assessments (e.g., including well- 
defined scope definition, data collection, target-setting, and 
interpretation of indicator performance) that integrate the cur
rent framework for indicator selection step  

v. developing context-specific mandatory indicators or standards to 
improve comparability across studies within the same scale/ 
context of consideration 

Despite these needs being directly linked to the development of SDG 
assessments, some broader research needs remain to be solved. Here
under, understanding the SDG interlinkages, the need for weighting of 
certain SDG aspects, and the development of methods for defining ab
solute sustainability targets at different levels. In this paper, we 
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proposed a framework that acts as a first step towards a general guide 
that can be adopted in the existing SDG assessment framework or used 
for developing new tools. The framework should not stand alone but 
should be integrated into a full-fledged SDG assessment method. As the 
need for an SDG assessment might differ a lot across the scope of the 
study, such frameworks could be tailored to the specific scale of concern. 
The indicator selection remains a complex and decisive step in sus
tainability assessment. Thus, presenting this first guide can lay the 
foundation for further improvements and tailored context-specific 
assessments. 
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