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ABSTRACT

Governments play a crucial role in achieving the Sustainable Development Goals (SDGs), yet
many countries fall short in implementing transformative policies to attain them. A significant
knowledge gap exists in understanding whether national policies support or hinder sustain-
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able development outcomes. To address this gap, this paper aims to develop an empirical
method for evaluating the effectiveness of governmental policies in achieving the SDGs. First, it
identifies 84 indicators that directly or indirectly measure the policy effectiveness for each of
the 17 SDGs, along with specified evaluation methods for each indicator. Second, it analyzes
countries’ performance on these indicators using BIRCH (Balanced Iterative Reducing and
Clustering using Hierarchies) to assign scores that reflect the quality of governmental policies
for each SDG. Finally, each country is awarded a total score, indicative of its overall policy-
effectiveness for the SDG agenda. The analysis suggests that around one in five countries have
policies conducive to SDG progress, while half implement policies that hinder progress, and
a third maintain neutral policy. Socio-economic SDGs often receive stronger policy support,
whereas goals related to environmental preservation, climate change mitigation, and institu-
tional improvement face significant policy challenges. Policymakers are encouraged to adopt
a nexus approach to the SDGs that pursues synergies and avoids trade-offs between the goals;
systematically collect globally comparable data to monitor policy-effectiveness for the SDGs;
while sustainable investors can use the insights from this study to allocate financing to
countries with supportive policies for sustainable development and thereby contribute to
closing the SDG financing gap.

Sustainable development
goals; 2030 agenda;
indicators; policy; national
development; nexus

HIGHLIGHTS

e We develop an empirical method for evaluating policy-effectiveness for the SDGs
The method selects and analyzes readily available SDG indicators

The results reveal potential for improving sustainable development policies globally
Policymakers can adopt a nexus approach to the SDGs for increased coherence
Investors can use the method to finance countries with policies that advance SDGs

e

How to develop an empirical
method for evaluating the
effectiveness of policies for
the SDGs?

Selects 84 indicators relevant o8
for tracking SDG policies

Specifies analytical methods for § Wl ity
each indicator to obtain a policy B ®
perspective

Analyzes these indicators for
170 countries through
hierarchical clustering (BIRCH)

1. Introduction ) : .
society actors to contribute to sustainable develop-

ment. The Sustainable Development Goals (SDGs) are
at the heart of this agenda. These 17 goals specify
universal economic, social, and environmental sustain-
ability objectives that are to be achieved by 2030.

In 2015, the United Nations General Assembly adopted
the 2030 Agenda for Sustainable Development. This
agenda aims to ‘transform our world for the better’
(UNGA 2015, p. 40) by urging public, private, and civil
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Although the SDGs have been criticized (Swain 2018;
Hickel 2019), they constitute the dominant framework
for advancing sustainable development (Sachs 2015;
Biermann et al. 2017).

Currently, the world is far off track to achieve the
SDGs. While there is variety in the extent to which
individual countries are progressing, with those in the
Global South typically facing the widest gap, all coun-
tries are falling short of meeting most of the goals by
2030 (UN 2023). Moreover, the challenges are mount-
ing. Diverse crises have wiped out years of progress on
the SDGs - such as the COVID-19 pandemic, climate-
related disasters, and wars and conflicts in diverse
regions — causing various SDG targets to show back-
ward progress (Independent Group of Scientists
Appointed by the Secretary-General 2023). The sus-
tainable development progress of lower income
regions is particularly vulnerable to such crises, reveal-
ing global inequalities in pathways for attaining the
SDGs (Li et al. 2024).

Despite this bleak outlook, scientists conclude that
transformation for the SDGs is possible (Sachs et al.
2019; Independent Group of Scientists Appointed by
the Secretary-General 2023). At the same time, they
warn that organic changes will be insufficient for
reaching the goals. Leaders must remove roadblocks
that deteriorate outcomes and implement substantial
actions to accelerate progress, requiring scientists to
assess the impact of SDG governance policies
(Malekpour et al. 2023). Yet, the tracking the indicators
of the SDGs is called an ‘unprecedented statistical chal-
lenge’ (MacFeely 2020), while measuring policies for
SDG transformations is a massive data and knowledge
gap (Sachs et al. 2019).

Since, the SDGs were adopted in 2015 a variety
of initiatives emerged to measure the global goals.
The High-level Political Forum on Sustainable
Development (HLPF) is responsible for overseeing
follow-up and review at the global level (UNGA
2015), among others by conducting thematic
reviews and through discussing Voluntary National
Reviews (VNRs) prepared by UN member states
(Beisheim and Fritzsche 2022). Moreover, each year
the UN publishes its SDG report, serving as the
official report monitoring progress on the 2030
Agenda for Sustainable Development (e.g. UN
2024). Also on an annual basis, the Sustainable
Development  Solutions Network and the
Bertelsmann Stiftung publish their SDG Index,
which is an annual ranking of countries on their
attainment of the global goals (Sachs et al. 2023).
Next to such policy assessments is an array of
scientific research on SDG measurement. Scholars
dissected the theoretical challenges in measuring
the SDGs (Hak et al. 2016; Fukuda-Parr and
McNeill 2019; Dang and Serajuddin 2020), explored
empirically how countries are performing (Costanza

et al. 2016; Schmidt-Traub et al. 2017; Allen et al.
2018; Guo et al. 2022), and studied how these goals
are interlinked, whereby progress on one goal can
support, but also deteriorate, advancement on
other goals (van Soest et al. 2019; Bennich et al.
2020). Finally, it is noteworthy that there is an
extensive body of literature that focuses on tracking
progress in individual SDGs, with examples being
health (e.g. Asma et al. 2020), energy systems and
climate (e.g. Kartal 2022, 2023; Ozcan et al. 2024), or
agriculture and biodiversity (e.g. Movilla-Pateiro
et al. 2021). These efforts are paramount to under-
standing how countries are faring on implementing
the SDGs and to identify best practices in progres-
sing towards their attainment.

In addition, a stream of literature on policymaking
for the SDGs has emerged. Scientists are advising
the UN to adopted an integrated approach to the
global goals that recognizes their (Independent
Group of Scientists Appointed by the Secretary-
General 2023). This view is similar to the nexus
approach, which argues that because the SDGs are
interconnected, policymakers ought to try to take
advantage of synergies between the goals, while
reducing the risk that policies in support of one
goal undermine progress on another (Boas et al.
2016; Bleischwitz et al. 2018; Liu et al. 2018; van
Zanten and van Tulder 2021). Moreover, in imple-
menting the SDGs, a multi-level governance
approach is needed that promotes cooperation
between state and non-state actors at all political
levels (global, regional, national, and sub-national)
(Hickmann 2021; Weiland et al. 2021). Beyond study-
ing how policymakers can advance all goals simulta-
neously, researchers investigated policies for
individual goals (e.g. Siddigi et al. 2020) as well as
in unique geographic settings (e.g. Xie et al. 2021),
or concerning specific policy instruments like envir-
onmental taxes (e.g. Kartal 2024).

But in spite of all these efforts, a review of over
3,000 scientific studies on the SDGs revealed that
the SDGs have only had a limited impact on govern-
mental policies (Biermann et al. 2022). This finding
raises concerns about the potential of the SDG
agenda to advance sustainable development
(Hickmann et al. 2024). Moreover, it reveals a need
for monitoring whether governments are imple-
menting policies that support the SDGs. Along
these lines, researchers recently argued that ‘more
empirical analysis of SDG policies and their implemen-
tation is needed to assess the extent, nature and
effectiveness of national implementation and integra-
tion efforts, and for comparative analysis across coun-
tries’ (Hickmann et al. 2024, p. 8).

This paper responds to such calls for research on the
effectiveness of implementing the SDGs, by addressing
the following research question:
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RQ1: How could an empirical method for evaluating
the effectiveness of national policies in achieving the
SDGs be developed?

To address this question, we adopt a data-driven
approach to evaluate to what extent governmental
policies support the SDGs. For 170 countries, we scruti-
nize 84 SDG indicators that are directly or indirectly
informative of national policy-effectiveness for the
SDGs. Indicators that directly assess policy-
effectiveness focus on investments, taxation, or regula-
tion undertaken by countries that can promote or hin-
der progress on specific SDG targets. Next to such direct
measures of policymaking, we analyze how countries
perform on SDG indicators over time as an indirect
proxy for policy-effectiveness. To illustrate, if a country
is progressing/deteriorating on a particular target, like
‘3.1 ... reduce the global maternal mortality ratio ... ",
we interpret that as an indication of the country’s poli-
cies being supportive/reductive of achieving that SDG.
The performance of countries on all indicators belong-
ing to an SDG is analyzed using BIRCH (Balanced
Iterative Reducing and Clustering using Hierarchies),
allowing us to assign scores indicating the quality of
governmental policies for each of the SDGs.

Having evaluated governmental policies for each of
the SDGs, we also score a country’s policy-
effectiveness for the entire SDG agenda. The findings
reveal that 21% of countries have policies that support
SDG progress, while 29% are neutral, and 50% risk
undermining the goals. Policies targeting human well-
being show the most positive impact, with 39% to 56%
of countries supporting progress on poverty eradica-
tion (SDG 1), health (SDG 3), education (SDG 4), and
gender equality (SDG 5). Conversely, environmental
and governance goals face significant challenges;
71% of countries exhibit policies reducing progress
on Life on Land (SDG 15), 53% on Peace, Justice, and
Strong Institutions (SDG 16), and 52% on Responsible
Consumption and Production (SDG 12). Moreover, pol-
icy coherence remains a significant issue, as only one-
third of SDGs show positive correlations in policy effec-
tiveness, while many exhibit negative correlations. This
suggests that governments often implement policies
that advance one goal while hindering another.

Overall, the study underscores the need for more
coherent and balanced policy frameworks to ensure
holistic progress. While acknowledging alternative
methods for assessing policy effectiveness, these
results aim to advance the empirical monitoring of
SDG implementation and stimulate further discussion
on achieving sustainable development by 2030.

The next section introduces the materials and meth-
ods used in this study. Section 3 presents the results.
These are discussed in Section 4, which also talks about
the study’s limitations and avenues for future research.
Conclusions are provided in Section 5.

2. Materials and methods

The ambition of this paper is to develop an illustrative
empirical methodology for gauging policy-
effectiveness for the SDGs at a national level. The
steps taken to develop this illustrative method are
visualized in Figure 1 and explained below.

2.1. Data

The first step in this analysis involved identifying
data that could illuminate policy-effectiveness for
each of the 17 SDGs. Each of the official SDG
indicators was evaluated for its policy relevance.
Indicators were classified as directly informative if
they measure governmental actions (e.g. taxation,
regulation, and investment) and indirectly informa-
tive if they track national sustainability outcomes
that could proxy policy impact via trends or per-
formance averages. Indicators deemed irrelevant to
policymaking, such as those overly influenced by
external factors (e.g. indicator 1.5.1 measures the
‘number of deaths, missing persons and persons
affected by disaster per 100,000 people’, which is
to a great extent determined by factors outside of
the control of policy-makers), were excluded.

After defining a refined set of indicators, data avail-
ability was assessed across countries, addressing the
SDG agenda’s well-documented data gaps. Of the 232
official indicators, 72 are not regularly compiled, and
62 lack collection methodologies (MacFeely 2019). Two
strategies mitigated these gaps. First, selected indica-
tors were chosen for widespread availability, with an
average of 137 out of 170 countries providing data.
Some indicators, like Net Official Development
Assistance (SDG 17), applied only to specific contexts,
such as high-income countries, thus having lower
availability by design. Second, efforts ensured broad
data coverage across multiple indicators within each
SDG, enabling robust evaluations even when some
data were missing. Countries were neither rewarded
nor penalized for unavailable indicators, resulting in
neutral assessments.

Ultimately, 84 indicators were selected, linked to
their respective SDG targets, and categorized as
directly or indirectly measuring policy-effectiveness,
as shown in Table 1. Timeseries data for these indica-
tors were compiled for 170 countries with sufficient
data coverage.

2.2. Analyzing SDG indicators

To evaluate policy-effectiveness for the SDGs, we
developed different methods for assessing each
indicator.

First, for indicators directly reflecting policy effec-
tiveness, the most recent value was analyzed when
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2. Determine if the

indicator directly or
indirectly measures
policy effectiveness

1. Identify indicators that help
approximate policy-
effectiveness for the SDGs

Direct
The indicator informs about
policy actions, rather than

. outcomes
Indicators

Selected based on relevance
to SDG targets and availability

across countries :
Indirect

The indicator informs about
outcomes on the SDGs, rather
than policy actions

3. Select a method for
analyzing a country’s

performance on each

indicator

4. Analyze and score
countries’ performance
on indicators per SDG

Current
e.g., ratification of
controversial weapons treaties
Average

e.g., expenditure on
healthcare in recent years

Policy score
For each country, create an
ordinal policy score per SDG,
by clustering a country’s
performance on all indicators
using BIRCH (Balanced
Iterative Reducing and
Clustering using Hierarchies)

Trend
e.g., infant mortality rate,
assessed over time
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Figure 1. Methodological approach. a, schematic procedure for selecting relevant indicators and assessing them to approximate
policy-effectiveness for the SDGs. b, example of clustering countries on their policymaking for SDG 9 - industry, innovation and
infrastructure, whereby each cluster is numbers and dots represent plotted countries on features 1 and 2. ¢, example of assigning
scores to each cluster. d, example archetypes for a total SDG policy-effectiveness score of — 3.

historical data added no further insights. For example,
the number of international human rights treaties
adopted (SDG 16.10) reflects current policymaking
and fundamental freedoms, rendering earlier data
unnecessary.

Second, for indicators where historical performance
was informative, average values over time were eval-
uated. For instance, average health and education
expenditures from 2015 to the present were used to

assess SDGs 3 and 4, acknowledging annual budget
fluctuations. This approach provides a stable picture of
governmental priorities during the SDG period.

Third, trends over time were analyzed for indicators
indirectly tied to policy effectiveness, particularly those
measuring national sustainability outcomes. For exam-
ple, trends in domestic material consumption per
capita (SDG 12) were evaluated using regression ana-
lysis. A positive trend indicated ineffective policies for
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Table 1. Indicators used in this study.

SDG Policy
SDG Indicator target  assessment Method
SDG 1 - Poverty Headcount Ratio at National Poverty 1.1 Indirect Trend World Bank
No Poverty Lines: % of Population
Poverty Headcount Ratio at $2.15 a Day: 2017 1.1 Indirect Trend World Bank
PPP: % of Population
Poverty Headcount Ratio at $3.65 a Day: 2017 1.1;  Indirect Trend World Bank
PPP: % of Population 1.2
Bank Account Ownership at a Financial 14  Indirect Trend World Bank
Institution or with a Mobile-Money-Service
Provider: % of Population Aged 15+
SDG 2 - Prevalence of Moderate or Severe Food 2.1; Indirect Trend World Bank
Zero Hunger Insecurity in the Population: % of population 2.2
Prevalence of Severe Food Insecurity in the 2.1; Indirect Trend World Bank
Population: % of population 2.2 | average
Prevalence of Overweight: % of Adults 2.1 Indirect Trend World Bank
Prevalence of Overweight: Weight for Height: % 2.1 Indirect Trend World Bank
of Children Under 5, Modelled Estimate
SDG 3 - Births Attended by Skilled Health Staff: % of Total 3.2 Indirect Trend World Bank
Good Health Current Health Expenditure: % of GDP 3c  Direct Average World Bank
and Well-being  Hospital Beds: per 1000 People 3.7 Indirect Trend World Bank
Maternal Mortality Ratio: Modelled Estimate: per 3.1 Indirect Trend World Bank
100,000 Live Births
Mortality Rate: Under-5: per 1000 Live Births 3.2 Indirect Trend World Bank
Nurses and Midwives: per 1000 People 3.7 Indirect Trend World Bank
Physicians: per 1000 People 3.7 Indirect Trend World Bank
Cause of Death: by Communicable Diseases and 3.3  Indirect Trend World Bank
Maternal, Prenatal and Nutrition Conditions: %
of Total
Mortality Caused by Road Traffic Injury: per 3.6 Indirect Trend World Bank
100,000 Population
SDG 4 - Quality Compulsory Education: Duration 4.1; Direct Average World Bank
Education 4.2 (relative)
Government Expenditure on Education: Total: %  4c  Direct Average World Bank
of Government Expenditure
Trained Teachers in Primary Education: % of 4c  Indirect Trend | World Bank
Total Teachers Average
Trained Teachers in Secondary Education: % of 4c  Indirect Trend | World Bank
Total Teachers Average
Educational Attainment: At Least Bachelor’s or 43  Indirect Trend | World Bank
Equivalent: Population 25+ Years: % Average
Cumulative
Educational Attainment: At Least Completed 4.1 Indirect Trend | World Bank
Lower Secondary: Population 25+ Years: % Average
Cumulative
Educational Attainment: At Least Completed 4.1  Indirect Trend | World Bank
Primary: Population 25+ Years: % Cumulative Average
SDG 5 - Gender Parity Index GP!: Literacy Rate: Youth 5a;  Indirect Trend World Bank
Gender Equality Aged 15-24 45
Gender Parity Index GPI: Primary and Secondary ~ 5a;  Indirect Trend World Bank
School Enrolment: Gross 45
Gender Parity Index GPI: Tertiary School 5a;  Indirect Trend World Bank
Enrolment: Gross 45
Proportion of Seats Held by Women in National 5.5 Indirect Trend | World Bank
Parliaments Average
(relative)
Women Who were First Married by Age 18: % of 5.4  Indirect Average World Bank
Women Aged 20-24 (relative)
Unmet Need for Contraception: % of Married 5.6  Indirect Average World Bank
Women Aged 15-49 (relative)
SDG 6 - Level of Water Stress: Freshwater Withdrawal As 6.4  Indirect Trend World Bank
Clean Water and Proportion of Available Freshwater Resources
Sanitation People Using At Least Basic Drinking Water 6.1  Indirect Trend World Bank
Services: % of Population
People Using Safely Managed Drinking Water 6.1  Indirect Trend World Bank
Services: % of Population
People with Basic Handwashing Facilities 6.2 Indirect Average World Bank
Including Soap and Water: % of Population (relative)
SDG 7 - Renewable Energy Consumption: % of Total Final 7.2 Indirect Trend (relative) World Bank
Affordable and Energy Consumption | Average
Clean Energy (relative)
Access to Electricity: % of Population 7.1 Indirect Trend (relative) World Bank
SDG 8 - Decent Wage And Salaried Workers: Modelled ILO 8.3; Indirect Trend World Bank
Jobs and Estimate: % of Total Employment 8.5
Economic Children’s rights in the workplace — enforcement 8.7  Direct Average UNICEF
Growth score
Employment To Population Ratio: Modelled ILO 8.5  Indirect Trend World Bank
Estimate: Aged 15+
Share of Youth Not in Education, Employmentor 8.6  Indirect Trend World Bank
Training: Total: % of Youth Population
Labour Force Participation Rate: Modelled ILO 8.7 Direct Average World Bank

Estimate: Ratio of Female to Male

(Continued)
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Table 1. (Continued).

SDG Policy
SDG Indicator target  assessment Method Source
SDG 9 - Research and Development Expenditure: % of 9.5 Direct Average World Bank
Industry, GDP (relative)
Innovation and  Global Innovation Index 9.5 Indirect Trend (relative) WIPO
Infrastructure Mobile Cellular Subscriptions per 100 People 9c¢ Indirect Trend (relative) World Bank
Internet Users: Individuals: % of Population 9c Indirect Trend (relative) World Bank
Greenhouse Gas Emissions: Tonnes of CO? 9.4; Indirect Trend (relative) EDGAR
Equivalent per GDP per Year 13.2
SDG 10 - Fragile States Index: Group Grievance 10.3  Indirect Trend The Fund for Peace
Reduced Coverage: Social Safety Net Programs: % of 10.4; Direct Trend | World Bank
Inequalities Population 13 Average
Coverage: Social Protection and Labour 10.4; Direct Trend World Bank
Programs: % of Population 13
Coverage: Social Insurance Programs: % of 10.4; Direct Average World Bank
Population 1.3 (relative)
Palma ratio (manually calculated based on 10.1  Indirect Average World Bank
income and population statistics provided by (relative) |
World Bank) Trend
SDG 11 - Railways: Passengers Carried 11.2  Indirect Trend World Bank
Sustainable Population Living in Slums: % of Urban 11.1  Indirect Trend World Bank
Cities and Population
Communities Score of adoption and implementation of 11b; Direct Recent UN Statistics
national DRR strategies in line with the Sendai  11.5
Framework
PM2.5 Air Pollution: Mean Annual Exposure: 11.6; Indirect Trend World Bank
Micrograms per Cubic Meter 12.4;
39
SDG 12 - Material Resources: Domestic Material 12.1; Indirect Trend | OECD
Responsible Consumption per Capita: Total 12.2 Average
Consumption (relative)
and Production  Total Environment: Tax Revenue: % of GDP 12c  Direct Average OECD
Fossil Fuel Support: per Capita: Total 12c  Direct Average OECD
Proportion of municipal waste recycled (%) 12.5 Indirect Trend UN Statistics
SDG 13 - Greenhouse Gas Emissions: Tonnes of CO? 13.2  Indirect Trend | EDGAR
Climate Action Equivalent per Capita per Year Average
(relative)
GHG Emissions p/C Reduction 2015-30 (target) ~ 13.2  Direct Recent Climate Resource
(relative)
ECIU Net Zero Tracker 13.2  Direct Recent ECIU Net Zero Tracker
(relative)
Fossil Fuel Support: per Capita: Total: Coal 13.2; Direct Average OECD
12.5
SDG 14 - Marine Protected Areas as % of Total Surface 14.2; Direct Trend | World Bank
Life Below Area 14.5; Average
Water 14c
Ocean Health Index: Score 14.1  Indirect Trend National Center for Ecological
Analysis and Synthesis, University
of California, Santa Barbara
Fish Stock Status 144 Indirect Trend SeaAroundUs
Fish Trawling 144  Indirect Trend SeaAroundUs
SDG 15 - Forest Area: % of Land Area 15.1; Indirect Trend World Bank
Life on Land 15.2;
15.5
Forest Area (Ha) 15.1; Indirect Trend World Bank
15.2;
15.5
Terrestrial Protected Areas as % of Total Land 15.1; Direct Trend | World Bank
Area 15.2; Average
15.5
Proportion of land that is degraded over total 15.3  Indirect Trend UN Statistics
land area (%)
SDG 16 — CPIA: Transparency: Accountability: and 16.5; Indirect Average World Bank
Peace, Justice Corruption in The Public Sector Rating: 1=Low  16.6 (relative)
and Strong To 6=High
Institutions Intentional Homicides: per 100,000 People 16.1  Indirect Trend World Bank
Corruption Perceptions Index 16.5 Indirect Recent Transparency International
(relative)
Fragile States Index: State Legitimacy 16.6; Indirect Trend The Fund for Peace
16a
Freedom in the World Score: Total Score 16.10 Direct Recent Freedom House
Ratification of 18 International Human Rights 16.10 Direct Recent UN Human Rights — Office of the High
(relative) Commissioner
Ratification of controversial weapons 16.1  Direct Recent UNODA - UN Office from
agreements (relative) Disarmament
Internal and external conflict 16.1  Direct Recent PRS Group
Democracy status 16.5; Direct Recent BTI
16.6

(Continued)
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Table 1. (Continued).

SDG Policy
SDG Indicator target  assessment Method Source
SDG 17 - Net Official Development Assistance Provided: To  17.2  Direct Recent World Bank
Partnerships for The Least Developed Countries: % of Gross
the Goals National Income
Net Official Development Assistance Provided: % 17.2  Direct Recent World Bank
of Gross National Income
Sink Offshore Financial Centre 17.1  Direct Recent IFC
Conduit Offshore Financial Centre 17.1  Direct Recent IFC

The table shows all indicators used in the study, aggregated per SDG and linked to their underlying targets. We explain if we view the indicator as a direct
or indirect proxy for policy-effectiveness and show the method with which the indicator has been analyzed (which can be multiple).

reducing material use. When fewer than three data
points were available, the change between the two
values was used as a proxy for the trend. Indicators
with insignificant regression coefficients or insufficient
data points were neutralized.

These methods are not exclusive, and multiple
approaches were sometimes applied to a single indicator.
To ensure fairness, countries were assessed in absolute
terms or relative to others within their income group
when income affected policy effectiveness. The assess-
ment method (s) for each indicator are shown in Table 1
and were selected based on discussions between the
authors and a group of advisors. Table 2 explains the
selected indicators for SDG 15 to illustrate this approach.

To address variability, we normalized scattered indi-
cator values using log transformation and scaled them
with RobustScaler from Python'’s sklearn library, based
on the 2.5% to 97.5% quantile range. Indicators mea-
suring similar constructs, such as healthcare capacity
(e.g. nurses, midwives, and physicians per 1,000 peo-
ple) and outcomes (e.g. infant and maternal mortality),
were strongly correlated. To minimize noise and
ensure the indicators uniquely and comprehensively
represent sustainable development policymaking, we
applied ‘feature agglomeration’ using sklearn’s
FeatureAgglomeration. This grouped highly similar
indicators into two distinct features for each SDG,
enabling a more streamlined and effective analysis of
policy effectiveness while maintaining the multidimen-
sional nature of the assessment.

Table 2. Example of assessment types for SDG 15.

2.3. Clustering and scoring countries on the 17
SDGs

The study used BIRCH (Balanced lIterative Reducing
and Clustering using Hierarchies) to group countries
based on their performance across the two features for
each SDG. BIRCH, introduced by Zhang et al. (1996),
was selected for its efficiency in processing large data-
sets and its ability to handle non-spherical, unevenly
sized clusters. Compared to alternatives like K-means,
which assumes uniform cluster shapes and struggles
with high-dimensional data, or hierarchical clustering,
which yielded less intuitive results during preliminary
testing, BIRCH provided better interpretability and
adaptability.

Each country’s performance on the two features of an
SDG was used to form clusters, with an ‘anchor’ cluster
established at the center of the coordinate space. The
anchor typically represents countries with neutral perfor-
mance on both features. Scores ranging from -3 to +3
were assigned to each cluster based on a location metric,
which evaluated clusters relative to the anchor. Positive
scores indicated balanced progress across both features,
while penalties were applied for imbalances, such as
improvement in one feature accompanied by deteriora-
tion in the other. This scoring ensured alignment with the
integrated goals of the SDGs.

The scoring process was fine-tuned using
a ‘stickiness’ parameter, which determined how much
change in the location metric warranted a score

Indicator Assessment type(s)

Rationale

Forest Area: % of Land Area Trend

An increase in forest area relative to total land area suggests that policies are effective

in promoting forest ecosystems, while a decline indicates the opposite

Trend
Average of absolute,
normalized per capita
Terrestrial Protected Areas as % of Average
Total Land Area

Forest Area (Ha)

Trend

An increase in forest area in hectares suggests that policies are effective in promoting
forest ecosystems, while a decline indicates the opposite

A high proportion of protected areas suggest that policymakers are committed to
preserving land-based ecosystems, while a low proportion indicates the opposite.
Increasing proportions of protected areas suggest that policymakers have growing

commitment to preserving land-based ecosystems, while reductions indicate the
opposite.

Proportion of land that is Trend
degraded over total land area

(%)

A reduction in the proportion of degraded land area suggests that policies are effective
in improving the quality of land-based ecosystems, while increases indicate the
opposite

This table presents indicators that were selected for SDG 15, the selected assessment type(s), and a rationale for how this can help evaluate policy

effectiveness for this goal.
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adjustment. Lower stickiness values were applied
when clusters were closely spaced, while higher values
were used for widely scattered clusters. This ensured
an even distribution of scores, avoiding excessive neu-
trality or extreme scoring. The clustering and scoring
process was validated qualitatively to align with expert
judgment and SDG principles.

Figure 1(b,c) illustrates this process for SDG 9
(Industry, Innovation, and Infrastructure). Feature one
captures trends in infrastructure and environmental
sustainability indicators, such as electricity access and
emissions per GDP, while feature two evaluates inno-
vation through research and development expendi-
tures and trends in the Global Innovation Index.
Using a stickiness parameter of 0.1, countries were
clustered into seven groups. Figure 1(b) shows the
cluster distribution, and Figure 1(c) details the
assigned scores. The anchor cluster (2) received
a neutral score (0), representing limited positive or
negative performance on both features. Clusters show-
ing increasing progress on both features were scored
+1 to +3, while those with declining performance were
scored —1 to -3.

By combining quantitative analysis with expert
insights, this method provided a robust, nuanced

framework for evaluating country-level SDG policies.
Figure 2 explains the process in more detail, showing,
for SDG 14 (Life Below Water), how the clustering
process was applied.

2.4. Calculating a policy-effectiveness score
across all SDGs

After scoring countries on their policy-effectiveness for
each of the 17 SDGs, we calculated a total score for
each country to indicate how likely they are to advance
the entire SDG agenda.

To compute the total score, we first determined
how many scores a country had at each of the ordinal
values from -3 to +3, which we termed the ‘realized
score distribution.” We then created 44 hypothetical
score distributions, called ‘archetypes,’ to represent
how each of the seven types of ordinal scores might
look. For example, Figure 1(d) shows six archetypes
representing a —3 total score. These archetypes were
developed to reflect the integrated and indivisible
nature of the SDGs (UNGA, 2015) and to consider the
precautionary principle of sustainability (Kriebel et al.
2001). The archetypes show that countries with nega-
tive policies across a substantial number of SDGs

All countries

1 2 3

4 5 6

Figure 2. Dendrogram illustrating the application of BIRCH to SDG 14. The figure illustrates how countries are separated into six
clusters through a step-by-step process. Countries that score poorly on all indicators related to this SDG are allocated to cluster 1
and are assigned a — 2 score. Countries with more neutral performance on all indicators are allocated to cluster 2 and awarded a 0
score. Cluster 3 contains countries with decent performance on all indicators and are assigned a + 1 score, while cluster 4 indicates
countries with slightly poor performance on indicators, which receive a — 1 score. The right-hand branch of the dendrogram, with
clusters 5 and 6, contain countries that score poorly on the second feature of this SDG, which contains indicators that gauge fish
capture. Countries that perform highly negative on this feature end up in cluster 6 and are awarded with a — 3 score, while those

with medium negative performance score — 2 through cluster 5.
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cannot achieve a neutral or positive total score.
Conversely, countries with positive policies for many
SDGs but no substantial negative policies receive
a positive total score. Countries with neither substan-
tially positive nor negative policies receive a neutral
score.

These archetypes formed the training set for differ-
ent regression and SVM models. We also used total
scores from prominent countries as a testing set.
Various models were trained with different sets of
explanatory variables, such as realized probabilities,
sample moments, and L-moments (Hosking 1990). To
enhance robustness, each model was trained on the
set with one observation removed, and the difference
between the predicted and expert-assigned total
scores was computed for each observation. These
errors were aggregated to assess model performance.
The best model that minimized the prediction errors
was the v-SVC model (Scholkopf et al. 2000) with
L-moments. Although SVC does not directly model
ordinal data, it works by finding the optimal hyper-
plane that separates data points into different classes.
For ordinal data, the categories are treated as separate
classes, and SVC finds boundaries to distinguish them.
Kernel methods in SVC map data into higher dimen-
sions to help find a hyperplane that separates the
classes more effectively. This is particularly useful for
ordinal data as it captures complex relationships
between ranks, improving predictive accuracy. By
using appropriate kernel functions such as linear, poly-
nomial, or RBF, SVC adapts well to ordinal data, even
without explicit ordinal regression techniques.

Other models considered included linear regression,
ridge classifier, logistic regression, and SVC models
with linear, polynomial, and RBF kernels. L-moments
and realized score frequencies were used as inputs for
these models. The v-SVC model performed well with
L-moments and score frequencies, as L-moments cap-
ture distribution properties more robustly than regular
moments. L-moments also have advantages, such as
being more robust and requiring only a finite mean for
higher-order L-moments. Comparing the results of the
v-SVC model with expert-assigned scores, the model
did not miss any score by more than one point on the
—3 to +3 scale. Logistic regression also delivered similar
but slightly less accurate performance.

After selecting and estimating the best model, we
computed total scores for countries by matching their
realized score distributions to the archetypes. This
approach allows us to capture the diversity of possible
scores across the 17 SDGs.

2.5. Correlations between SDG policy scores

We calculated Pearson correlation coefficients
between SDG policy scores, Gross National Income,
and a country’s SDG Index score (Sachs et al. 2023)

using a bootstrap approach, which is useful for esti-
mating statistics without assuming normality (Efron
and Tibshirani 1994). The bootstrap method involves
drawing samples with replacement from a bivariate
sample, calculating the correlation for each sample,
and repeating the process 10,000 times to build
a bootstrap distribution. We then used the ‘basic boot-
strap’ method to calculate confidence intervals at a 5%
level. Significant correlations between SDGs were
visualized as network graphs using Python’s
networkX package.

3. Results

The method explained above was applied to a sample
of 170 countries using data from 2023, in order to
estimate illustrative SDG policy scores. This section
presents the results of this exercise, starting with
a view on policy effectiveness for the SDG agenda as
a whole, commencing with an analysis of policies for
individual SDGs and concluding by shedding light on
policy coherence across the 2030 Agenda.

3.1. Advancing the SDG agenda

Of the 170 countries analyzed, 35 (21%) have policies
that are supportive of the SDGs. Twenty-one and four-
teen of these countries’ policies are, respectively,
marked as ‘low positive’ (+1 score) and ‘medium posi-
tive’ (+2 score). No country received the highest score
of +3 (‘high positive’) for their policy effectiveness
across all 17 SDGs. Another 50 countries (29%) have
policies that we label as ‘neutral’: they do not substan-
tially advance, nor deteriorate, further progress on the
SDG agenda. The remaining 85 countries (50%) have
policies that detract from the SDGs. This comprises
countries whose policies are marked as low (41 coun-
tries; —1 score), medium (28 countries; —2 score), and
highly (16 countries; —3 score) negative for advancing
the global goals.

Figure 3(a) shows the global distribution of pol-
icy scores for the SDGs. All continents host coun-
tries with positive and negative policy scores.
Europe has the lowest portion of countries with
negative scores, making it the continent with the
most supportive policy agenda for attainment of
the SDGs. We find a slight positive correlation
between a country’s SDG policy score and its
Gross National Income (GNI) (0.21, 95% confidence
interval [0.07, 0.36]), visualized in Figure 3(b). We
also document a moderate positive correlation
(0.39, 95% confidence interval [0.28, 0.51]) between
country’s policies for the SDGs and its current level
of SDG attainment, measured by the SDG Index
(Sachs et al. 2023) (Figure 2c). We find countries at
all income and SDG-attainment levels with very
positive scores (e.g. France and Ghana both receive
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Figure 3. Overview of governmental SDG policy scores. a, distribution of scores that assess governmental policies for the entire
SDG agenda around the world. b, comparison between a country’s SDG policy score and its gross national income (log). ¢,
comparison between a country’s SDG policy score and its position on the SDG Index. Blue and pink colors represent positive and
negative policies, respectively. Darker shades in panel a indicate increasingly positive or negative policies.

a ‘'medium positive’ score) and very negative ones
(e.g. Myanmar and Qatar both have ‘high negative’
scores).

3.2. Policies for individual SDGs

The analysis presented above on countries’ policies for
the entire SDG agenda is based on an assessment of
their policies for individual SDGs. Figure 4(a) shows the
proportion of countries with positive, neutral and
negative policies for each SDG. Figure 4(b) exemplifies
how 13 countries score across the 17 goals and are
given a total score for their policy-effectiveness across
the whole SDG agenda.

Countries are most likely to have policies that sup-
port the attainment of SDGs aimed at improving
human well-being. Ninety-five countries (56%) have
policies that support further progress on Good Health
and Well-being (SDG 3). Eighty-eight countries (52%)
are advancing Gender Equality (SDG 5). Quality
Education (SDG 4) is being promoted by 71 countries
(42%), and 66 countries (39%) have policies that help
eradicate poverty (SDG 1). An example of a country
that is having supportive policies for all these SDGs is
Ghana. Additionally, relatively few countries, between
1% and 9% of our sample, have policies that actively
detract from attaining these socially oriented goals.

This contrasts policy-effectiveness for SDGs aimed
at safeguarding the natural environment, where many
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Figure 4. Overview of SDG policy scores per goal. a, distribution of scores that assess governmental policies for individual SDGs,
whereby the chart shows the proportion of countries (n = 170) that have highly positive (+3) to highly negative (—3) policies for an
individual SDG. b, examples of SDG policy scores for selected countries, both in terms of the total score and the sub-scores per
each SDG. Blue and pink colors represent positive and negative policies, respectively. Darker shades indicate increasingly positive

or negative policies.

countries are found to have policies that are likely to
reduce progress. For instance, 121 (71%), 88 (52%) and
52 (31%) countries, respectively, have policies that
deteriorate Life on Land (SDG 15), Responsible
Consumption and Production (SDG 12), and Climate
Action (SDG 13). The Republic of Korea is an example of
a country that, despite having positive policies for
various socio-economic SDGs, scores negatively on
these SDGs. Additionally, 90 countries have policies
that reduce progress on Peace, Justice, and Strong
Institutions (SDG 16), for reasons such as war (e.g.

Russia), limited freedoms and democracy (e.g.
Myanmar, China), or corruption (e.g. Panama,
Hungary, Guyana).

To further illustrate our assessment, for each SDG
Figure 5 shows how a country performs on a relevant
indicator for that goal. The indicators were selected
to display variety in terms of direct and indirect
proxies of policy-effectiveness. Countries were
selected that are quintessential examples of (posi-
tive and negative) policy scores for each of the dis-
played indicators.
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Figure 5. Examples of policy-effectiveness for SDG indicators. The figure shows how selected countries perform on examples of
indicators used in the assessment to gauge policies across the 17 SDGs. The table lists if the indicator is a direct or indirect proxy of
policy-effectiveness and what assessment method was applied. The performance charts specify the country’s performance since
2015. Each country’s policy score for the relevant SDG is given. Note that this score is not only driven by the country’s performance
on the selected indicator. Rather, the score is a result of a country’s performance on all indicators belonging to an SDG.

3.3. Policy coherence for the SDGs

To shed light on the degree of coherence among
policies for the SDGs, Figure 6 shows correlations
between scores for individual goals. Positive correla-
tions between pairs of SDGs indicate that countries
score similarly (positive or negative) for their policy-
effectiveness towards both goals. Negative correla-
tions indicate diverging (positive and negative) gov-
ernmental policies for pairs of SDGs.

In total, there are 136 pairs of SDGs that could have
correlated policy scores. Across all 170 countries
(Figure 6a), 37 pairs of SDGs are significantly correlated
at a 95% confidence interval. 24 and 13 pairs are

positively and negatively associated, respectively. We
find high centrality among some SDGs, in the sense
that they are correlated with many others. This
includes SDGs around hunger (SDG 2), healthcare
(SDG 3), energy (SDG 7), inequality (SDG 10), climate
change (SDG 13), and life on land (SDG 15). These goals
correlate with six or seven other SDGs. Goals with
relatively low centrality, correlating with one or two
others, are SDGs 6 (water), 9 (industrialization), and 14
(life below water).

We find moderate (0.40) positive correlation
between SDGs 7 (Affordable and Clean Energy) and
SDG 16 (Peace, Justice and Strong Institutions). This
is mainly driven by the 54 countries that score
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Figure 6. Network graphs showing positive and negative correlation between pairs of SDGs for countries at different income
levels. a, all countries (n=170). b, low-, lower middle- and upper middle-income countries (n = 115). ¢, high-income countries
(n =55). Nodes, and their colors, refer to SDGs, whereby their size indicates each SDG’s centrality (how many SDGs they correlate
with). Edges indicate statistically significant correlation between SDGs, whereby their width signals the degree of correlation
between two SDGs. Edges colors show positive (green) and negative (red) correlation.

negatively on both goals. These primarily are coun-
tries that use relatively little, and in various cases
declining, renewable energy in their total final
energy consumption, while at the same time having

weak (democratic) institutions. Examples include
Russia, Kazakhstan, Qatar, Algeria, Mauritania, and
Saudi Arabia. At the same time, 19 countries have
positive policies for this pair of goals. This includes
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countries that have substantial (and often increasing)
renewables in their energy mix, combined with solid
(and often improving) institutions that guarantee
personal freedoms (e.g. Denmark, Costa Rica,
Slovenia, New Zealand, Iceland).

Moreover, policies for Good Health and Well-being
(SDG 3) positively correlate (0.31) with Gender Equality
(SDG 5). Fifty-eight countries have positive policies for
both goals. Countries that do well on different dimen-
sions of gender equality (women representation in
parliament; low rates of women being married before
aged 18; low unmet need for contraceptives) often also
do well on health policies such as increasing the num-
ber of births attended by skilled staff, and declining
infant and maternal mortality rates.

However, policy scores for Good Health and Well-
being (SDG 3) negatively correlate with four other
SDGs. The strongest negative correlation (-0.34) is
with policies for Zero Hunger (SDG 2). Forty-three
countries have positive policies for SDG 3 and negative
ones for SDG 2. This is primarily driven by an increase
in food insecurity in recent years, suggesting that poli-
cies are insufficiently addressing hunger, while having
good policies in terms of reducing mortality of infants,
mothers, and reducing deaths of communicable dis-
eases. The robustness of this result may be vulnerable
over time: rising hunger threatens mortality. Further to
adversely correlating with hunger, SDG 3 also nega-
tively relates (—0.27) to Life On Land (SDG 15). Seventy-
eight countries have policies that support health but
detract from land-based ecosystems. These countries
see strong reductions in mortality rates, but increases
in deforestation and land degradation.

We note that policy coherence for the SDGs varies
for countries at different income levels. Figure 6(b,c)
show correlations between SDG pairs for emerging
and developed countries. Among emerging countries,
30 pairs of SDGs are correlated. In high-income coun-
tries this number drops to 17. Emerging market coun-
tries display a substantial number of negative
correlations, implying that policies for two SDGs
diverge. The correlations between SDGs in developed
countries are all positive, suggesting that they move in
the same direction (positive or negative).

4. Discussion

The adoption of the SDGs has been hailed as
a landmark initiative in global sustainable develop-
ment governance. The SDGs provide an ambitious,
inclusive, and globally relevant sustainability agenda
that covers a broad range of challenges and requires
the involvement of both the public and private sectors
(Biermann et al. 2017). However, the SDGs are non-
binding aspirations with weak institutional oversight,
allowing high levels of discretion for national govern-
ments in implementing them (Biermann et al. 2017).

Therefore, the success of the SDGs largely depends on
how governments design policies to meet the goals
they have committed to achieving.

This study addresses the growing calls for develop-
ing approaches to evaluate the policy effectiveness of
SDGs (Hickmann et al. 2024). A major flaw in the 2030
Agenda’s design is the lack of standardized reporting
on governmental actions taken to advance the SDGs.
The High-Level Political Forum (HLPF), tasked with
overseeing and reviewing SDG implementation -
including by coordinating and discussing Voluntary
National Reviews (VNRs) submitted by countries — has
been criticized for providing only superficial oversight
to date (Beisheim and Fritzsche 2022). This gap in
systematic evaluation of national policies for the
SDGs hinders the success of the 2030 Agenda by com-
plicating efforts to identify effective approaches and
share lessons learned.

While countries have been providing a wealth of
data on their progress toward meeting the SDG tar-
gets, these data do not directly reveal whether coun-
tries are implementing policies that advance the SDGs.
This paper contends that these data can be analyzed to
gain insights into policy effectiveness for sustainable
development. It presents an empirical method that can
be used to assess national policy effectiveness for the
SDGs. The method is intended to be illustrative and
serve as an inspiration for further monitoring of the
SDGs.

The method introduced in this paper consists of
four key steps relevant for analyzing governmental
sustainability policies empirically. The first step
involves identifying indicators that can shed light on
policy effectiveness for the SDGs. While many indica-
tors are linked to the SDGs, it is important to focus on
those that have direct policy relevance. For example,
the percentage of government spending on education
is highly relevant to SDG 4 (Quality Education), while
indicators such as the number of deaths from natural
disasters are less directly influenced by policy and are
more dependent on external factors. The second step
emphasizes that empirical indicators can reflect policy
effectiveness either directly or indirectly. For example,
government expenditure on education is a direct
metric, while educational attainment of students is an
indirect indicator, which can still provide valuable
insights into policy effectiveness.

Third, based on the distinction between direct and
indirect indicators, the paper suggests that certain
analysis techniques are better suited to assessing pol-
icy effectiveness. For instance, indicators such as gov-
ernment spending on education, the number of deaths
from diseases, and the adoption of treaties on cluster
weapons can inform policy effectiveness for SDGs 4
(Quality Education), 3 (Good Health and Well-being),
and 16 (Peace, Justice, and Strong Institutions), respec-
tively. The key insight is that not all indicators are
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equally useful for monitoring SDG policies. Rather,
specific analytical methods must be applied to extract
meaningful insights regarding the effectiveness of the
policies.

Finally, once indicators have been analyzed using
the appropriate methods, the assessments must be
aggregated and compared across countries to gauge
how effective each country’s policies are in advancing
the SDGs. For this purpose, the paper applies BIRCH
(Balanced Iterative Reducing and Clustering using
Hierarchies) to cluster countries based on their perfor-
mance on each SDG, enabling the development of
initial ordinal country SDG policy scores.

When this method was applied to the data from 170
countries, the findings indicated limited evidence that
countries’ policies are likely to support the achieve-
ment of the SDGs. This result aligns with other research
suggesting that the SDGs are insufficiently advancing
sustainable development (Biermann et al. 2022;
Hickmann et al. 2024). While some governments are
advancing socio-economic objectives, many are
undermining environmental sustainability. This high-
lights the trade-off between socio-economic develop-
ment and environmental sustainability, which exists
not only in terms of outcomes (e.g. Zeng et al. 2020)
but also in policy-making.

Additionally, the study found that there is signifi-
cant room for improvement in the coherence of policy-
making across the SDGs. There is a low correlation
between governments’ policy scores across the 17
SDGs. Out of the 136 pairs of SDGs analyzed, only 37
pairs exhibited correlated policies. A third of these (13)
were negatively related, indicating that governments
have diverging policies on certain pairs of goals.
Twenty-four pairs were positively related, but in some
cases, this applied to governments that had negative
policies for both goals. These correlations varied across
countries of different income levels. High-income
countries exhibited more coherent policies than low-
and middle-income countries.

This analysis presents a viable approach to evaluat-
ing government policies for the SDGs, responding to
calls for more systematic evaluations (Sachs et al. 2019;
Hickmann et al. 2024). The method complements exist-
ing research on estimating overall SDG attainment
(Schmidt-Traub et al. 2017; Allen et al. 2018), develop-
ing modeling tools to support national SDG planning
(Allen et al. 2016; Collste et al. 2017), and analyzing
policies for individual goals (e.g. Siddiqi et al. 2020) or
countries (e.g. Xie et al. 2021). Moreover, this study’s
analysis goes beyond examining the current sustain-
ability performance of countries and instead assesses
their likelihood of making faster progress, a key con-
sideration when evaluating the effectiveness of global
goal-setting initiatives like the SDGs (Fukuda-Parr et al.
2013). The findings also support studies showing that

the SDGs have had a limited transformative impact on
policy-making (Biermann et al. 2022).

The analysis underscores that unless governments
dramatically transform their policies, achieving most of
the SDGs by 2030 is unlikely. The results can inspire
policymakers and other stakeholders to take further
steps toward implementing the SDG agenda more
effectively.

4.1. Robustness

To further test for the method’s robustness, we recal-
culate SDG policy scores for the 170 countries using
2024 data. This means that for nearly all indicators an
extra year was added to the analysis, while various
indicators also have received new values for past
years (thus having been rewritten), and multiple coun-
tries received data for indicators that previously lacked
them.

With a correlation coefficient of 0.66, we find
a moderately strong positive relationship between
the countries’ 2023 and 2024 SDG policy scores. Sixty-
nine of the countries received the exact same score in
2024 as in 2023. Of the countries that saw a score
change, the vast majority (61 countries; 36% of total)
witnessed only a one-notch upgrade or downgrade.
Thirty-five countries (21%) saw their score in/decrease
by two notches. And the remaining five countries (3%)
had a score that changed by three notches. Using 2024
data, we find that 30% of the countries have a positive,
26% a neutral, and 44% a negative policy score. These
results are slightly more positively distributed than the
2023 assessment, potentially indicating that countries
are improving their sustainable development policies.
Because of the correlation between countries’ 2023
and 2024 scores, and due the fact that most countries
only had limited changes to their scores, we believe
there is considerable robustness in the model.
A different conclusion would have to be reached if
the updated scores show lower correlation and larger
jumps.

4.2. Policy implications

The insights presented in this study have practical
implications. First, policymakers are advised to adopt
a nexus approach to the SDGs. There is increasing
consensus that sustainability goals are best advanced
through a nexus approach that seeks to advance multi-
ple SDGs at the same time, while reducing the risk that
policies advancing one goal undermine progress on
another (Boas et al. 2016; Bleischwitz et al. 2018; Liu
et al. 2018; van Zanten and van Tulder 2021). However,
there is no boilerplate for implementing a nexus
approach to the SDGs. Weitz et al. (2018) underscore
that the interaction between the SDGs are contextual
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and that policymakers therefore ought to develop
a ‘cross-impact matrix’ that offers insights into how
progress towards one SDG targets affects a second
target within a particular geographic scope. The
insights of this study can help to define policy indica-
tors that are likely to advance an SDG.

For example, from a nexus perspective policy-
makers might be interested in advancing Life Below
Water (SDG 14), as improved marine ecosystem sus-
tainability could indirectly help to reduce hunger
(SDG 2) through better managed and long-term sus-
tainable fisheries, which, in turn, can promote health
and well-being (SDG 3). The indicators used in this
study suggest that a combination of policy actions
can be initiated to achieve this objective, from increas-
ing marine protected areas, to reducing pollution, and
banning harmful fisheries practices like bottom trawl-
ing. As such, the indicator selection used here can
deliver levers that provide inspiration for making the
nexus approach actionable.

Second, policymakers are encouraged to build
a standardized dataset that can help track the actions
that governments undertake to promote specific SDGs.
Such a dataset can comprise information on
a government’s investments into specific SDG topics,
subsidies and taxation to advance the goals, target-
setting and tracking of such targets, and adoption of
regulation for promoting sustainability outcomes. This
will enable better tracking of the implementation of
the 2030 Agenda and facilitate research on policy-
coherence for sustainable development.

Third, investors stand to benefit from a better
understanding of policy-effectiveness for the SDGs.
Finance is one key lever for attaining the SDGs (Sachs
et al. 2019), yet achievement of the goals faces
a massive financing gap (e.g. Gaspar et al. 2019).
A main way for countries to raise financing is through
issuing debt in the form of government bonds.
Investors can support countries in achieving the SDGs
by prioritizing investments in government bonds
issued by countries that have policies that promote
the SDGs. A discussion about the relevance of govern-
ment bonds for promoting the SDGs, combined with
a practical illustration of how investors can support
sustainable development is provided by Swinkels
et al. (2024).

4.3. Limitations and future research

In terms of limitations, we acknowledge that measur-
ing sustainable development is highly complex (Hak
et al. 2016; Dang and Serajuddin 2020) that creating
scoring methodologies for numerous environmental
and social sustainability dimensions requires making
subjective decisions (Stiglitz et al. 2009), and that
resulting scores must be interpreted as giving gui-
dance rather than being objective truths (Kanbur

et al. 2018). As such, the methodology proposed in
this paper and the resulting outcomes are best under-
stood as one, but not the only, viable way to approx-
imate policy-effectiveness for the SDGs. At the same
time, we believe that novel insights can emerge when
existing data is analyzed in new ways that transpar-
ency about methodological decisions helps interpret
the results, and that the scoring developed in this
paper can inform debates about how governments
can implement policies that help advance sustainable
development.

In addition, we note that our analysis covers
a significant part, but not all, of the 2030 Agenda.
This is a result of a lack of data for specific SDG targets,
either in general or across a sufficiently broad sample
of countries (Hak et al. 2016), and the absence of
a central dataset of indicators tracking governmental
policies for sustainable development. Moreover, the
study can be affected by measurement errors in the
indicators. This could particularly apply to countries
with less reliable data collection and processing capa-
city. Additionally, there is a time lag in the data,
whereby new events are only reflected in the numbers
after one or 2 years. These limitations were mitigated
to the greatest extend possible by selecting estab-
lished and reputable data sources. Nevertheless, it is
important to remember that the results can be altered
by the emergence of new data. This is similar to limita-
tions of measuring progress on the SDGs in general
(e.g. MacFeely 2019), and in the creation of other rank-
ings for these goals, like the SDG Index (e.g. Diaz-
Sarachaga et al. 2018). However, the methodological
approach developed here itself is not affected by new
data, as new data can be added and updated to track
governmental policies for the SDGs over time.

A related limitation concerns the fact that not all
dimensions of policy-effectiveness can be captured in
readily available data, such as in the data that were
used in this study. This is driven by time lags in data
provision as well as shortcomings in the nature of
indicators. The case of Israel’s war on Gaza is a good
example. Israel receives a policy score for SDG 16
(Peace, Justice, and Strong Institutions) of —1. This
negative score is driven by the country insufficiently
ratifying international agreements related to the use of
controversial weapons, being flagged for involvement
in internal and external conflict, and having an increase
in corruption. Nevertheless, the severity of the coun-
try’s warfare, which the International Court of Justice
has labelled as plausibly genocidal (ICJ 2024), is not
reflected in the data. While our analysis includes an
indicator on ‘intentional homicides: per 100,000 peo-
ple’, these data exclude killing in armed conflicts and
so does not include for the tens of thousands of people
murdered by Israeli forces. In addition, the broader
destruction of housing, infrastructure, water supply,
education and healthcare facilities, and so forth, is
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not captured in data, nor are the indirect deaths that
followed from causes like diseases or shortages of food
and water (Khatib et al. 2024). As such, the —1 score,
despite being negative, is arguably a severe under-
estimation of Israel’s policies for SDG 16, driven by
data limitations.

To deal with these limitations, future research can
investigate governmental policies for the SDGs using
novel methods. There are numerous avenues that will
be worthwhile to pursue. Large language models can
help to evaluate policies from a qualitative angle. Such
an approach can screen news articles around the world
and thus contribute to real-time insights, overcoming
time lags associated with the official SDG indicators.
Scholars can furthermore investigate the interaction
effects among policies for sustainable development
in more detail, across geographic regions and coun-
tries at varying income levels. Such efforts will help to
understand how policies for the SDGs play out in
different contexts. And, together with policy-makers,
scholars can work on standardized methods for mon-
itoring governmental policies for the SDGs, whereby
this study could provide inspiration.

4.4. Conclusion

Transforming the world through the 2030 Agenda
requires transformative actions, yet a major knowledge
gap exists in assessing whether national policies sup-
port sustainable development. This paper developed
a method to evaluate policy effectiveness for the 17
SDGs using 84 indicators. It analyzed countries’ perfor-
mance with BIRCH, creating SDG policy scores to gauge
policy quality. Applying this method to 170 countries,
the study found that few nations have policies likely to
advance sustainable development, while about half risk
hindering progress. Additionally, global SDG policies
lack coherence. These findings inform governance
improvements to enhance sustainable development
by 2030 and aim to inspire further thinking about the
empirical monitoring of sustainability policies.
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