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1 Preamble
The EPA funded "Identifying Interactions for SDG Implementation in Ireland" (SDGs4I) project
specifically addresses SDG target 17.14 to “enhance policy coherence for sustainable development”.
The challenges for policy coherence have been set out in D2.1: Report on international review of SDG
interactions, and within Ireland’s context by D2.2. Report on SDG interactions in context of Ireland
sustainable development goals. At a national level the SDGs present a challenge because action to
meet one SDG and/or its targets could have unintended consequences on others if they are pursued
separately. Analysis is also required to reconcile the fact that the categorisation of the SDGs does not
fit well with the way in which governments operate and are organised. D2.2 proposed that the SDGs
themselves present an implementation tool to link and integrate across discrete areas of nationallevel policy (Figure 1), and this integrative facility between SDG implementation and national policy
implementation is the focus for the development of a tool in the SDGs4I project.

1.1 Report Structure
Sections 2 and 3 are “D3.1 Report on methodological tools for investigating SDG interactions” that
provides an assessment of tools and methodologies to assess the SDGs in support of balancing their
environmental dimensions and the interlinkages between individual SDGs and their Targets. Section
4 is “D3.2 Guidelines for Toolkit” that outlines the criteria for tool development as part of the SDGs4I
project. The report focuses on frameworks that aim to help policy makers design more coherent and
resource effective approaches to generate progress on the 17 SDGs overall, and specifically those
relevant to horizontal integration across Government in the context of Target 17.14 of SDG 17.

Figure 1. Association of SDG Economic, Society and Biosphere categories and Goals and the categories of sustainable
development identified in Ireland’s framework for sustainable development [1] showing how each SDG links to more than
one of the sustainable development framework categories and can thus act as an integrating mechanism between areas of
policy that might otherwise be implemented in isolation. Source: Authors elaboration based on [8].
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2 Introduction
Practitioner and academic communities have recognised the need to provide support to policy makers
to more effectively understand and use the nature of interactions between SDGs/targets – both
positive and negative – to plan and drive coherent and efficient policy design and implementation
[1,2]. A component of this support is how to address the outcome from Rio+20 [3] and an
underpinning principle to the 2030 Agenda [4] to produce a set of universally applicable sustainable
development goals (SDGs) that balance the environmental, social and economic dimensions of
sustainable development [5]. The three dimensions of sustainable development that the 2030 Agenda
outlines—economic prosperity, social justice and environmental protection—as “intertwined” [6].
Interconnectedness and the role of the environment in sustainable development have been
recognised by the Government of Ireland in its strategies for sustainable development [7] and
implementing the SDGs [8].

2.1 Background to Identifying Interactions for SDG Implementation in Ireland
Ireland’s first Sustainable Development Goals National Implementation Plan (NIP) [8] sets out how
Government will implement the Sustainable Development Goals (SDGs) domestically and
internationally. Ireland has adopted a whole-of-Government approach as the SDGs are relevant to,
and will require coherent contributions from, all Departments for their successful implementation.
This is reflected in the NIP that has identified the alignment of the then portfolio of existing policy
documents with the SDGs and noted opportunities for policy coherence, in particular, in the context
of Ireland’s sustainable development framework [7] and Project Ireland 2040 [9].
The “Identifying Interactions for SDG Implementation in Ireland” (SDGs4I) project addresses the SDGs
as a complex chain of interlinked goals to better understand how to implement the SDGs in a more
integrated way, and avoid having to choose between allocating efforts [10,11] whilst meeting both
international and national objectives. The 17 SDGs are broken down into 169 associated targets that
describe the action required to achieve a sustainable future state [4,12]. Although the intent of the
SDGs and targets are integrated and indivisible, governments can adjust the targets and adapt their
indicators to reflect their particular situation and circumstances to, at a national level, achieve the
global goals (para. 21 & 55 [4]).
Policy implementation towards national strategies and SDGs presents several challenges that could
lead to contradiction between integrating the SDGs into national policy and ensuring compatibility
between the SDGs and Ireland’s development strategy at home and abroad, for instance:
1. Many of the individual targets contribute to several goals, and while in some cases
interactions can lead to synergistic outcomes in others goals and targets may conflict; action
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to meet one target could have unintended consequences on others if they are pursued
separately [6,10,11].
2. Individual policies that connect to one target could lead to an outcome from that target which
then has negative (or conversely synergistic) outcomes on other targets [13,14].
3. Individual policies may connect to multiple targets such that a focus on its action on individual
goals and/or targets could lead to perverse outcomes and progress across multiple elements
of the 2030 Agenda [13,15,16].
4. How policies, that are usually designed to address a specific sector purpose, can be
implemented in the context of a wider ‘systems’ perspective as required by the SDGs [17,18].
5. Analysis is also required to reconcile the fact that the categorisation of the SDGs does not fit
well with the way in which governments operate and are organised.
These challenges could lead to contradictions integrating the SDGs into national policy, and ensuring
compatibility between the SDGs and Ireland’s current national Sustainable Development Strategy
“Our Sustainable Future”[7]; The National Planning Framework [19]; and The National Development
Plan [9] amongst the portfolio of Ireland’s policy strategies (see p.19 [8]).

2.2 The Environment and SDG Implementation Ireland
Environmental pressures affect every country, and climate change, pollution and the loss of natural
habitats undermine prosperity and security nationally and internationally, for instance threatening
food and freshwater supplies and contributing to the spread of disease. Humanity is hosted within a
closed biosphere and is entirely dependent on provisioning and regulatory processes of planetary
ecosystems to sustain life. Given this background and Ireland’s recognition of the importance and
place of the environment in its future a theme of biodiversity, climate change threats and the
environment has been chosen to frame the SDGs4I project. The fundamental underpinning role of
biodiversity and the biosphere to sustainable development and the SDGs has been widely promoted
[20–26], and is reflected in the “Our Sustainable Future” Theme: Respect for ecological integrity and
biodiversity [7] and Ireland’s Biodiversity Plan [27,28]. Biodiversity and healthy ecosystems are central
to many economic activities (e.g. SDGs 8, 9, 12) and societal objectives (e.g. SDGs 1, 2, 3, 5, 7), and is
directly affected by climate change (SDG 13) as well as providing significant mitigating potential.
Ireland’s approach to sustainable development, the role the environment plays coupled with the
exacerbating challenges presented by climate change, is compliant with the aspirations of the
European Union’s 7th Environment Action Programme (EAP); 1) to protect, conserve and enhance
natural capital; (2) become resource-efficient, green with a competitive low-carbon economy; and (3)
develop resilience to environment‑related pressures and risks to health and well-being [29]. The
United Nations (UN) SDGs provide a framework and logic for transformative change that are required
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to evolve policy outcomes that acknowledges the interdependence of social, economic and
environmental targets. It has been recognised that success in achieving such transformative changes
are in large part dependent on Government’s ability to integrate environmental goals into sectoral
policy through improved policy coherence.

3 Tools for SDG Implementation
There are many SDG implementation initiatives1 underway that seek to bring expertise, tools and
approaches to support countries’ and stakeholders’ efforts in implementing the SDGs through
provision of technical solutions for the implementation of individual SDGs and targets. Tools that
enable and facilitate engagement across multiple areas of government and policy to exploit benefits
and opportunities arising from SDG synergies, whilst mitigating trade-offs, are less common. An
assortment of tools and frameworks, some bespoke and others adapted from pre-existing ones, have
been advocated in support of SDG implementation and an integrated agenda for national and
international development [30–32]. A number of these tools and frameworks are focussed on the type
of future that may emerge from the successful implementation of the SDGs (e.g. Qualitative scenario
building) – and specifically addressing links between the economic, social and environmental
dimensions of investment, trade and related economic activity (e.g. Input-output analysis) [31,33].

3.1 Characterising SDG Tools
The word ‘tool’ can have different meanings depending on its mode of employment and who is using
it [34]. Essentially a tool is anything that helps accomplish a task, so can include a guide/manual as
well as an actual entity (physical or virtual) that delivers a product/solution. The United Nations
Economic and Social Commission for Asia and the Pacific (UNESCAP) [op. cit.] differentiated a typology
(a classification according to general type) of tool types (Table 1).
Table 1. Typology of tool types identified to support SDG implementation: Source: after UNESCAP [34].

Typology

Description

Framework/
Approach

A set of definitions and principles that provides definition and structure to describe a
complex concept. A framework may be delivered as part of an “approach” that is the
overall strategy to achieve a targeted outcome or result.

Guidance/
Methodology

Provide an overview and advice on how to go about a task or process (in collaboration
with other people). They provide a structured sequence of steps to help people do
something better and achieve a general outcome without specifying its exact detail.

Tool

A stand-alone instrument which is used to produce a particular output or outcome. Tools
can be used in and with any of the previous tool types described above, and can include
online portals, statistical and dynamic simulation models, spreadsheets and grids, etc.

1

See for instance https://sdghelpdesk.unescap.org/toolboxes which is the Sustainable Development Goals Help
Desk that provides a one-stop online service providing access to Sustainable Development Goal (SDG)-related
tools, knowledge products, data portals, expertise and advice.
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Figure 2. The "wedding cake" illustration of the SDGs to shift the focus to the biosphere (environment/biodiversity) as
underpinning societal and economic dimensions of the Sustainable Development Goals. Source:
https://www.stockholmresilience.org/research/research-news/2016-06-14-how-food-connects-all-the-sdgs.html.

3.2 Tools in support of environmental dimensions of SDG implementation
All the SDGs have direct or indirect environmental sustainability linkages and underpinnings that mean
that for their achievement, the environmental goals should feature across not only SDG
implementation but also within national policy and planning contexts. The so called ‘wedding cake’
arrangement of the SDGs best illustrates this (Figure 2) and although there is some disparity amongst
sources between 56 and 86 SDG targets across the SDGs have an environmental dimension [23,35–
37]. For sustainable development to achieve its objective the SDGs recognise that the environment
should be given equal consideration alongside a government’s economic, social, and climate change
priorities [38]: environmental SDG targets need to be well integrated into national and sectoral
policies, plans, and programmes, and ministries and agencies across the government should work
together to understand the impact of their policies not only on their own policy area but on that of
others too.
UNESCAP produced a compendium to 134 tools related to the integration of environment into policy
and planning in order to deliver sustainable development in the Asia and Pacific region [34] expanded
to 143 tools in a joint Asian Development Bank and UN Environment tool compendium [39]. Both
publications included tools that supported an integration process to SDG implementation as well as
tools specifically relevant to SDGs 12 (responsible consumption and production), 13 (climate action),
14 (life below water), and 15 (life on land) as well as environmental dimensions across all SDGs. The
need for such tools was driven by a recognition that the implementation of SDGs with an
environmental focus shows the least progress of all (Figure 3) [39,40].
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Figure 3. A survey of 3,500 leaders in developing countries found that marine conservation is almost universally considered
the least important of the United Nations' 17 Sustainable Development Goals. Source: :
https://www.npr.org/sections/goatsandsoda/2018/05/31/61 based on [40].

The application of tools to promote environmental objectives into overall policy implementation [34]
can be focused at:
•

Strategic concerns – ensuring that environmental goals are balanced with economic and social
objectives and present opportunity for coherence across high-level strategic policy
frameworks (such as Project Ireland 2040).

•

Procedural concerns – involves applying assessment procedures to evaluate whether
environmental integration is taking place.

•

Organisational change – involves changes in institutional arrangements to ensure equality of
voices across environmental as well as economic and social stakeholders.

A framework that is increasingly applied to environmental dimensions of the SDGs is a nexus or
integrated approach to managing and governing natural resources, such as land, water, and energy,
to address not only environmental sustainability but also, climate, human, and political security [41–
48]. Based on the idea that policy objectives in different domains are often “intrinsically connected,”
the nexus approach singles out issues with particular interdependences to support research on those
linkages and possible solutions for integrated policy making. Whilst this has gained traction in
academic circles from a practical perspective implementation of such an approach is constrained by
strong sectoral silos, insufficient incentives for integrated planning and policy making at all levels, and
limited vision, knowledge, and experience [41]. The water-energy-food nexus is the most commonly
explored although others that include climate have also been studied [48,49]. Although the nexus
approach is not without criticism, with some authors reflecting that it neglects livelihoods and a
holistic view of the environment as well as governance [50], it is promoted for guiding policy
development and governance structures for sustainable use of natural resources [51].
Page | 6

3.3 Tools to support the SDG implementation
The SDGs4I project has made a snapshot of the types of tools available to support SDG implementation
and to identify linkages, overlaps and potential conflict between the SDGs and SDG targets. Annex 1
provides a selection of the most relevant tools including an assessment of their main purpose and
potential use.

The purpose of SDG tools
Since the inception of the 2030 Agenda and the SDGs many tools and guides have been developed
that are freely and widely available. Many of these tools have a very specific themed focus which
allows for a deeper understanding of certain aspects and features of the SDGs but do not deal with
the interlinkages between the SDGs and how to address these interactions in setting out policies
across different sectors and by different departments as part of building a more coherent policy
climate. An example is Strengthening the environmental dimensions of the sustainable development
goals in Asia and the Pacific – Tool compendium’ whosemain purpose is to offer practical guidance.
Knowing which tools are available to assist and support their efforts, and how these tools have been
used by others, is a critical initial step in promoting more integrated and coordinated approaches to
the environment. This tool compendium presents an inventory of tools,
methods, and approaches that policy makers can use to better (i)
understand the critical interlinkages within and between environmentrelated goals and targets; (ii) promote policy coherence and integration of
the environmental dimensions of the SDGs; and (iii) develop and select
appropriate indicators, policies, and institutional arrangements to
support the effective implementation of the environmental dimensions of
the SDGs. Full report downloadable here.
The ‘SDG Interlinkages Analysis & Visualisation Tool’ developed by the Institute for Global
Environmental Strategies is an example of a tool that does specifically address the interlinkages
between SDGs but only identifies and visualises these linkages. An upgraded version of the IGES SDG
Interlinkages Analysis & Visualisation Tool (Version 3.0) is
now available online for free. Since 2015, IGES has
developed the SDG Interlinkages Analysis & Visualisation
Tool to support integrated SDG policymaking. It enables
users to visualise the quantified causal links between SDG
targets, identify potential synergies and trade-offs, and
compare country progress and performance over time. The
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updated tool now offers wider country coverage, improved methodology, updated data, and an
enhanced interface, among other new features. Download the tool here.
These two tools are examples that can be considered to have aspects that can be utilised in the process
of policy making in the context of SDG implementation but do not go beyond being of an informational
nature with the functionality of being used for reporting purposes on the SDGs. To extend beyond a
reporting capacity, a tool needs to be able to address the relationships and the interlinkages between
all of the SDGs and illustrate ways that this can support implementing existing policy and/or
developing new policies. This is particularly important as many policies do not exist in isolation but
should exist harmoniously and coherently with others to be successful. This requires a tool to be
interactive and lead to outcomes that reflect shared understanding and intentions. However, many
tools rely on literature reviews, which can lead to gaps that reflect not an absence of a relationship,
but an absence of relevant literature. An example is a Joint Research Centre Technical Report that
proposes an original method to identify and deal with inter-linkages. This method enables the
identification of inter-linkages in a systemic way as a pivotal
element of science supporting policy coherence for SDGs
implementation and consistent with the key principles guiding the
2030 Agenda implementation in the international context. The
proposed method consists of two tools adopting two different
perspectives. The first tool is based on the review of the current
literature on inter-linkages by identifying the main approaches and
classifying the literature along them. This exercise allows the
development of a first dashboard indicating the “agreed” interlinkages from the literature. The second dashboard, developed
starting from the existing European Union legislation, allows the identification of policy priority areas
where the EU added value is maximized and where EU policy nodes can represent the levers to exploit
synergies for the SDGs implementation. The combination of the two dashboards provides an effective
operational method to develop policy implementation strategies at Goal and target levels which can
support the overall policy coherence for sustainable development. Read the full report here.

Providing an environmental/climate lens on tools
The SDgs4I project is focused on the environmental SDGs and targets and links with national climate
and planning policies, there is analysis available on existing tools linking the climate, environment and
sustainable development agendas. To help decision-makers identify and address existing
interdependencies and interactions, a multitude of quantitative and qualitative methods and tools
have been developed. However, due to the lack of a systematic mapping and the large variety of
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available tools as well as their complexity and different qualities, it is
often not clear to policymakers which tool can be useful for what policy
issue. The aim of this study is to assess the applicability and usefulness
of existing tools for policymakers. The study describes a first attempt
to classify existing instruments and evaluate their practical benefits for
policymakers and to support them in identifying the right tool for a
specific use. The analysis shows that there is no ‘silver bullet’. Rather,
each tool serves specific purposes, and understanding what each tool
can and cannot do is a first step towards using the right tool for a
specific task and objective. Read the entire report here. The report
highlights 2 specific tools to illustrate the connection of the SDGs with climate and biodiversity:
The first tool is the Biodiversity Indicator Partnership (BIP), which is a global initiative to
promote the development and delivery of biodiversity indicators. Its primary role is to serve
the global user community by responding to the indicator requests of the CBD and other biodiversityrelated Conventions, for IPBES, for reporting on the Sustainable Development Goals, and for use by
national and regional governments. Biodiversity indicators are not only important at the global level,
but at the national (and sub-national) level too. Indicators are an essential aspect of monitoring and
reporting progress towards the achievement of national targets, such as those set in NBSAPs or
sustainable development strategies. They are also important in facilitating adaptive management. This
online platform allows a search by country to find a list of indicators that have data available by
country/territory. Links to data, and information on the indicator suitability, methods involved, and
examples of national use can be found on the 'National use of indicator' section of each indicator page.
It also shows how the indicators relate to the Aichi targets, the SDGs and other Multilateral
Environmental Agreements (MEAs) and processes. Part of the BIP platform is the, currently in beta
stage, UN Biodiversity Lab which is an online platform that allows policymakers and other partners to
access global data layers, upload and manipulate their own datasets, and query multiple datasets to
provide key information on the Aichi Biodiversity targets and nature-based Sustainable Development
Goals. The core mission of the UN Biodiversity Lab is three-fold: to build spatial literacy to enable
better decisions, to use spatial data as a vehicle for improved transparency and accountability, and to
apply insights from spatial data across sectors to deliver on the Convention on Biological Diversity and
the 2030 Agenda for Sustainable Development.
A second tool is the UNDP Climate Impact (CLIP) Tool, which is an impact assessment tool that
helps stakeholders during the design, development and implementation of mitigation and
adaptation actions under the NDCs. Specifically, the tool helps to consolidate and assess information
about a specific intervention. It can ultimately lead to identify and quantify significant impacts of the
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intervention in relation to SDGs, while also defining indicators, setting targets and tracking the
progress of this specific action. The tool is a bottom-up tool, providing a series of questions and
prompts in order to consolidate and initiate discussion on a given intervention or project, and can be
applied to track 'significant, direct impacts' of actions. The tool is separated into seven impact
categories that are linked to the relevant SDGs. The user will be prompted to provide a series of data
and information under each category which will then be used to quantify and track the impact of the
given mitigation and adaptation actions (which contribute to NDCs) in relation to the SDGs. The tool
can assess any type of climate action, namely mitigation or adaptation, that can take the form of either
a project (in the UNFCCC parlance, this would be similar to a standalone CDM project) or a programme
(such as a sectoral or multi-sectoral initiative, typically at scale larger than a single project activity).
The tool therefore can be applied to various types of climate actions defined under an NDC that is
either national, regional, sectoral or local in nature. This online platform requires you to create a log
in account before you can use the tool. It provides details on the objectives and potential of the tool
as well as the application and instructions for using this tool. It provides access to online summaries
and graphs and you can export data into pre-formatted reports for editing and sharing.

3.4 Tools in support of mapping interactions between the SDGs
Since the adoption of the 2030 Agenda for Sustainable Development attention has been paid to how
to deliver the SDGs and targets as an “indivisible whole” nature, with the objectives to propose viable
methods and tools for integrated planning of their implementation (Figure 4) [52–55]. Such efforts are
critical to overcome traditional compartmentalisation of Government organisation that leads to
conflicts of interest, interpretations of sustainable development and decreases coherence and

Figure 4. Interlinkages based on the three dimensions of sustainable development using SDG6 (Water) as an example
showing how healthy and resilient ecosystems, including freshwater resources, are vital for the social and economic
dimensions of sustainable development. Source: [85].
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transformative opportunities of policy implementation [56–58]. Efforts to develop a better
understanding of the linkages among the SDGs, both at the Goal level and among their targets, have
focussed on the intersections (meeting points) and complex causal relationships to model the network
of interlinkages and analysing clusters of issues ([48], Table 2).
Table 2. Examples of tools highlighted by the SDG Knowledge Hub as approaches and tools available to analyse and
understand linkages, and to examine the impacts of specific policies and strategies on interlinked issues. Source [48].

Source

Details

UN Department of Economic
and Social Affairs (DESA)

Network mapping technique derived from social network analysis to
provide a map of direct references in SDG targets to other SDGs, based
on the wording of the targets.

Reference
[59,60]

The result is a visual representation of the references between SDGs
and targets to make linkages explicit for institutions whose work often
focuses on issues within a specific Goal
The Stakeholder Forum

Classification of Type and Nature of SDG Interlinkages by defining eight
types of interactions that are grouped into three categories:
Supporting; enabling/disenabling; and relying.

[61,62]

The analysis suggests that identifying the type of interlinkage can help
policy makers amplify the impact of policies and identify “missing
linkages,” that policy makers can consider ways of creating such
linkages through national policies that ensure further integration of
SDG implementation in accordance with national priorities and
circumstances.
The Millennium Institute

The Integrated Sustainable Development Goals Planning Model (iSDG)
as a simulation tool to help policy makers understand the
interconnections among the SDGs and their targets, enabling them to
design synergistic strategies for SDG implementation. The Model
includes a broad selection of tools to conduct an in-depth analysis of
the simulated outcomes, including a Synergy Assessment Tool to
assesses the contribution of each policy within a broader SDG strategy
and reveals the synergies or trade-offs that might emerge from
interactions among different policies.

https://ww
w.millenniu
minstitute.or
g/isdg

For each SDG, the Model offers a range of interventions that are
expected to affect progress towards that Goal. Policy makers can select
different levels of investment for each intervention and see how the
country’s progress towards that goal and all other SDGs changes.
The Organization for Economic
Co-operation and Development
(OECD)

The OECD New Framework Policy Coherence for Sustainable
Development aims to assist countries in updating current institutional
mechanisms, processes and practices towards policy coherence to
ensure they are “fit for purpose” for SDG implementation that can be
adapted to national circumstances.

[1]

The PCSD Screening tool includes options for monitoring data,
indicators modelling tools and other approaches available to track
institutional mechanisms, policy interactions, and policy effects.
OECD Measuring distance to SDG targets uses indicators aligned with
UN Global Indicator list and assesses 105 of 169 targets at country-level,
and for only 87 of these it has been possible to assess whether
indicators have been moving towards the target levels, rather than
away from them.

[63]

The assessment is based only on what can be measured at present. Data
coverage is poorest on some of the planet-related goals, such as Oceans
and Sustainable Production, and best in relation to goals on Health and
Education.

There are a growing number of tools introduced to explore interactions and interlinkages between
SDGs and targets to assist implementation of existing policy, as well as design of future policy, to meet
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the aspirations of the 2030 Agenda and sectoral implementation processes are required [32,64]. These
tools address such aspects as descriptive analysis of potentials, scientific methods for quantifying and
qualifying interactions, as well as guidelines for integrated policymaking [op. cit.]. However, there is
not currently a tool that enables and facilitates conversations between policymakers around how SDG
interactions impact upon their own policy area, or how existing and planned policy in a national
context interacts with the SDGs and their targets.

4 Guidelines for a toolkit for SDG Implementation in Ireland
This section constitutes deliverable “D3.2 Guidelines for Toolkit” that sets out the criteria for a tool
that will allow better exchange between different areas of policy for an evidence-based approach to
address the multiple challenges encapsulated by the SDGs. An underpinning rationale for developing
a tool is to support the notion that SDG implementation offers a potential to promote synergies among
sectoral policies to overcome silos and fragmentation. This will enhance consistency and equality
across social, economic and environmental outcomes of sustainable development, and national
priorities, as well as reshape sustainable development policies [65,66]. However, reviews of country
responses to the 2030 Agenda and the SDGs indicate that while many have made commitments to the
environment it remains a challenge to translate these into meaningful action, move beyond
‘conventional’ environmental issues and break out from isolated sectoral perspectives [29,39,67–69].
A tool to move beyond a convention framing of environmental issues, and embed the environment as
part of transformative change encouraged by the 2030 Agenda, needs to support collaborative
governance responses to interdependent sustainability issues [32,70]. To achieve this a tool should
assist recognition of how multiple issues and actors are interlinked in order to close governance gaps
that intersect several sectors of society, such as livelihoods, agriculture and biodiversity conservation
[70].
An objective of the SDGs4I project is to provide a tool that supports the inculcation of the SDGs and
their targets into the policy-making process and allows environmental perspectives to be equally
considered alongside economic and social perspectives. To work such a tool needs to support different
stages in the policy cycle [71] and take the outcomes and learnings from different “building blocks” of
analytical and process-related tools, such as those outlined by UNESCAP [34] and ADB [39]. Most
existing tools do not include interactive features with interfaces that greatly facilitate participation
and engagement associated with SDG assessment and those that do are usually not (fully) open
source; their application is resource-intense, both in terms of time and money [57]. The use of
integrated models requires lengthy and costly engagement with the tool developers for access,
understanding and use of the tools. In addition, extensive time and financial resources are needed for
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gathering the required extensive data sets, making decisive assumptions at many analytical stages, as
well as finding and hiring the people who can support the operation of the model.
There is now extensive literature focussed on assessing and evaluating interactions between SDGs and
their targets, however, this is largely conceptual in outlook and there are few publications that provide
direct policy relevancy [32,72,73]. Studies have focussed on subsets of goals and targets (e.g. [44]), or
network analysis across all goals (e.g. [59,74]) including on a country basis (e.g. [75]). Other studies
have focussed on progress made towards achieving the goals and targets (e.g. [63,76]). Similarly there
has been considerable focus on the potential for synergistic and trade-off interactions between gaols
and targets (e.g. [14,62]. Many tools only report against existing data and/or activities [30,64] and
cannot be used as an interactive tool for discussion and exploration of possible linkages between
different SDGs and/or between the SDGs and existing or planned policies. Integration between SDGs
and with national-level planning and policy is important in order to fulfil the ambition of the 2030
Agenda of “achieving sustainable development in its three dimensions—economic, social and
environmental—in a balanced and integrated manner” [31], but the “how” of integration has not been
well defined. In the context of integration a key requisite is a mechanism for policy coherence
[48,58,64,77,78] that is able to capture and align interests and perspectives of potentially disparate
interest groups and formulate policy that offers synergistic benefits and mitigates trade-offs. Equally,
such mechanisms need to avoid shortcomings that foster conflict and prevents timely inclusion of
knowledge.
In practice meeting nationally defined priorities and sustainability solutions is a highly contested space
[56,57,79] and a tool that promotes dialogue and understanding across sectors and policy areas, using
the SDGs as a framing mechanism could lead to better outcomes. To address these challenges the
SDGs4I project has partnered with the International Science Council (ISC) and the European
Commission’s Joint Research Centre’s (EC-JRC) Global Conservation and Development Knowledge
Management Unit to further progress a recently developed transparent analytical approach that can
support a whole-of government perspective to SDG implementation. This approach to evolves a
version

of

a

tool

developed

by

the

Stockholm

Environment

Institute

(SEI)

(https://www.sei.org/featured/visualize-sdg-interactions-colombia/) into a web-based application
that allows users to enter the scores digitally into an online matrix leading to a quick visualization of
results either individually or as part of wider stakeholder discussions. The Enabling SDGs tool is
designed to support SDG implementation in the context of national policy instruments. provides
assessment methods to explore systemic and contextual interactions of SDG targets, using a typology
for scoring interactions in a cross-impact matrix [6,14,72,80–82].
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4.1 Scoring interactions
Linkage relationships can be either synergistic (interactions have a positive outcome) or trade-off
(interactions with negative effects and that hinder or reverse sustainable development) [42,83]. To
better understand the nature and dynamics of those interactions, ICSU and Nilsson et al. [6,14,82]
developed a framework tool to classify the extent to which a relationship is positive or negative, using
a seven-point scale, using interactions associated with a food-water-energy nexus [84,85] (Figure 5).
The scoring scale extends beyond the common but overly simplified dichotomy of synergies vs. tradeoffs categorisation to one that supports policy coherence by an assessment of interlinkages that
focuses on the degree to which instruments and actions to pursue one set of objectives affect our
ability to pursue another set [6,72]. The scale is intuitive and relatively easy to use as a first level of
assessment of the interlinkages among determined at the level of SDG, targets, or at the level of policy
interventions and instruments to determine potential synergies and trade-offs. The scale can also
assist “organize evidence and support decision-making about national priorities […] to help policy
makers to identify and test development pathways that minimize negative interactions and enhance
positive ones” [82]. The magnitude of the score, in whichever direction, provides an indication of how
influential a given SDG or target is on another, or if the interaction is neutral a score of 0 (‘consistent’)
is assigned.

Figure 5. Scoring scale developed by ICSU and Nilsson for measuring interactions between SDG Targets using water as a nexus
example. Source: UN-Water 2016 & UNESCAP 2017 & Nilsson et al Nature 2016.
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4.2 Cross-impact matrix
Rather than focus on individual interactions it is more likely that clusters of interacting targets reflect
where cross-sectoral collaboration will have more policy relevancy for priority setting [72,80]. To
visualise where clusters of interactions exist, and the degree to which they lead to positive (synergistic)
or negative (trade-off) outcomes a cross-impact matrix tool designed for analysing relationships
between variables, factors, events, etc. associated with policy instruments is used [72,80]. The use of
a cross-impact matrix allows policy-makers from multiple areas of Government to maintain a
comprehensive view of the 2030 Agenda to account for systemic effects rather than focussing on a
specific entry point and one-on-one interactions from one sector to others [62,81]. Each cell of the
matrix (see Figure 6 for example) is scored by asking the question ‘‘If progress is made on target x
(rows), how does this influence progress on target y (columns)’’? [72] so the discussion is focused on
the interaction that occurs when making progress on a target to another target, and not the
interaction that would emerge from fully achieving it. The application of the cross-impact matrix, using
the scoring scale to categorize individual cells, provides a strongly systemic and visual for
understanding how SDG targets interact and can be interrogated in the context of specific policy areas

Figure 6. Example of a cross-impact matrix of 34 targets and their interaction in Sweden. Colour according to scale in Fig. 1:
from dark red (-3/cancelling) to dark green (+3/indivisible). The net influence from a target on all other targets is shown by
the row-sum and the column-sum shows how much a target is influenced by all other targets in total. Source: [72].
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and choices. A key aspect for completing the matrix is that the scoring can be engaged with in a crosssectoral/departmental collaborative manner to foster holistic discussion for priority setting and
assessing existing and new policy pathways across not only the 2030 Agenda but national policy
portfolios. For instance, targets that have a strong positive influence on many other targets (taking
into account both direct and indirect interactions), or ones that are supported by progress in others,
or where one negatively affects progress in others can be identified and prioritised for policy support
to enhance synergies and address potential trade-offs and negative spill-over effects (Figure 7) [op.
cit.]. Taking all 17 SDGs and 169 targets leads to a possible 28,392 interlinkages and it is necessary to
narrow the scope of analysis and address a subset of targets relevant to a particular policy focus.
Figure 7. The illustration shows how target
6.6 makes an even larger contribution to
the 2030 Agenda than is seen at first
glance, due to positive ripple effects (top
row): progress on protecting and restoring
water-related ecosystems (target 6.6)
contributes to climate adaptation (target
13.1), which in turn has a positive impact
on the implementation of social protection
systems (target 1.3). Conversely, heavy
reliance on hydropower as a source of renewable energy might mean that progress on Target 6.6 would conflict with target
7.2 (increasing the share of renewable energy), and thus hinder target 7.2’s positive influence on other targets such as 11.1
(safe and affordable housing). Source: [80].

4.3 Application of the cross-impact matrix and scoring in Ireland
The utility of the matrix and scoring tool is not as a scientific assessment of data relating to either
specific SDG targets and/or policy actions but as a tool to support policy making, with a high degree
of transparency and opportunity for engagement compared to modelling approaches [72]. Scoring is
predominantly qualitative and judgment-based from the expertise and knowledge held by those
responsible for implementing relevant policy areas under investigation. However, scoring can also be
informed by relevant datasets (e.g. the EPA geoportal (http://gis.epa.ie/) and Ireland's Central
Statistics Office (CSO) SDGs data hub (https://irelandsdg.geohive.ie/)). A resultant matrix shows
patterns of relative frequency of positive and negative interactions that point to where
implementation of policy linked to those areas could lead to synergistic or trade-off outcomes. A key
development of the current project from the original matrix design of SEI is that goals and targets is
that it will be possible to make an assessment against existing policy instruments in order to directly
provide a policy perspective. For instance, a Department could evaluate whether a policy action
focussed on one target affects additional targets and thereby where collaborations are needed for
cooperation with policy instruments linked to those additional targets. Such an approach can enable
‘whole-of-government’ approaches for SDG implementation and foster policy cohesion by indicating
where existing policy has dependency on each other, and decision makers should collaborate across
policy areas. The tool will be trialled as part of Work package 4 and a guidance document produced.
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Annex 1: A review of tool-types to support SDG
Implementation
Annex 1 provides an extensive review of tools that have been developed in support of integrated
implementation of goals and targets of the 2030 Agenda. Such analysis and understanding of
interlinkages can help inform setting of policy priorities and implementation of existing policies, as
well as assist assessments of the effectiveness of policies and potential gaps in policy [73]. The UN
Development Group produced a reference guide and tools [86] to support adaptation of the global
SDGs to national contexts and mainstreaming them into national development plans and planning
processes including horizontal policy coherence. A conclusion from the reports and tools available is
that interlinkages between the SDGs and their targets are not only unavoidable because of biophysical
and socioeconomic interactions, but can be employed to improve integrated decision making, policy
effectiveness and efficiency of the measures taken to achieve the SDGs.
Table A1. Examples of tools to support SDG implementation categorised according to a typology of:
Data & Information;
Guides and Reports; and
Standalone tools.

TOOL NAME | LINK TO TOOL | DESCRIPTION
Ireland's Sustainable
Goals (SDGs) data hub.

Development

A collaboration platform for reporting on
progress towards the goals and sharing
information on related initiatives.
http://irelandsdg.geohive.ie

IGES SDG Interlinkages Analysis &
Visualisation Tool
This is a practical and science-based tool
that can support national policymaking, shifting
from a silo-based approach to an integrated
approach in implementing the Sustainable
Development Goals (SDGs).
https://sdginterlinkages.iges.jp/visualisationtool.
html

WHAT IT DOES | FUNCTIONALITY
This is Ireland's public platform for exploring,
downloading and combining publicly available data
relating to the UN and the European Union (EU)
Sustainable Development Goals. Ireland's progress
against each Goal is measured using a set of globally and
EU agreed Indicators and here you can search for,
discover and visualise the data we use to create those
Indicators. From the home page, you can access
information on specific goals, view our video and sign up
to receive updates.
IGES has developed the SDG Interlinkages Analysis &
Visualisation Tool to support integrated SDG
policymaking. It enables users to visualise the quantified
causal links between SDG targets, identify potential
synergies and trade-offs, and compare country progress
and performance over time. The updated tool now
offers wider country coverage, improved methodology,
updated data, and an enhanced interface, among other
new features.

For more details:
https://iges.or.jp/en/news/20190829
The iSDG model | Integrated Simulation
Tool
The iSDG model enables policy makers
and planning officials at all levels of governance to
understand the interconnectedness of policies

The Integrated Sustainable Development Goals (iSDG)
model is a policy simulation tool designed to help policy
makers and other stakeholders make sense of the
complex web of interconnections between the SDGs.
Unlike databases and indexes that provide a measure of
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designed to achieve the SDGs and test their likely
impacts before adopting them.
To access the web version of the model, go to
https://goo.gl/Zzf3j1.

where a country stands, iSDG focuses on the dynamic
interactions within the SDG system to reveal the best
paths and progression towards achieving the SDGs.

More information at:
https://www.millennium-institute.org/isdg
Goal Tracker Platform | A visual data
tool for the global goals
Digital platform that enables countries
and their citizens to visually track implementation
of the Global Goals and related national policies.
https://www.goaltracker.org

Strengthening
the
environmental
dimensions
of
the
Sustainable
Development Goals in Asia and the
Pacific | Tool Compendium
A good example of how tools can be assessed,
organised and used within the different stages of
policy delivery.
https://www.adb.org/sites/default/files/publicati
on/481446/environmental-dimensions-sdgs-toolcompendium.pdf

SDG – Human Rights Data Explorer |
making the link between human rights
and sustainable development
The SDG – Human Rights Data Explorer can be
used to explore how human rights
recommendations for individual countries are
linked to specific SDG targets.
http://upr.humanrights.dk

UN Environment Management Group
Nexus Dialogues Visualization Tool

Goal Tracker is built on a foundation of core features and
data visualisation tools that can be adapted to any
country. Together with local partners available data and
relevant policies are analysed and then the platform is
customised for each country. It draws on national
statistics but can also pull data from many of other
sources. Requirements to use this tool: 1) Strong
governmental commitment to the 2030 Agenda, 2)
Statistical agency that can provide indicator data and
meta data in one of the supported JSON/CSV or SMDX
formats, 3) one full-time point of contact with strong
knowledge in English, Management, Web development
project management, 4) one full-time data
engineer/data scientist with strong knowledge in
Python, SDMX, open data standards.
This tool compendium reflects the high-level
commitment of ADB, UN Environment, and UNDP to the
environmental dimensions of the SDGs. It is hoped that
it will provide a useful reference resource for those
working on policy and planning in Asia and the Pacific,
and beyond. This tool compendium was prepared by the
Asian Development Bank (ADB) in collaboration with the
United Nations Environment Programme (UN
Environment) under the first phase of the ADB technical
assistance (TA) project Supporting Implementation of
Environment- Related Sustainable Development Goals in
Asia and the Pacific.1 Given the multiplicity of the
environmental dimensions of the Sustainable
Development Goals (SDGs), for practical reasons, the TA
project is focused on helping ADB developing member
countries (DMCs) effectively integrate SDGs 12, 14 and
15,2 and selected environment-related targets
determined to be directly related to responsible
consumption and production, and to sustainable marine
and terrestrial ecosystems management, into national
policies, plans, and programmes.
SDG-Human Rights Data Explorer, allows users to
explore the links between human rights and the SDGs.
The database aims to promote a more coherent,
systematic framework for implementing the 2030
Agenda for Sustainable Development as well as to
facilitate follow-up and review of the 2030 Agenda. The
SDG – Human Rights Data Explorer lets you explore
150,000 recommendations and observations from 67
monitoring mechanisms of the international human
rights system. Almost 60% of these are directly linked to
a SDG target and hence immediately relevant for
national SDG implementation.
Showing linkages between the SDG’s and their targets
from the perspective of UN organisations. It visualises
the linkages and you van focus in/select specific SDG’s,
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Illustrating linkages and visualising the complexity
of how the different UN agencies and bodies are
connected to the SDG’s and their targets and to
what degree.
https://embed.kumu.io/f29ef5c11bd23aa4bb17d
5adec370161#overview/targets-by-pillar-ofsustainability
NDC-SDG Linkages | Climate Watch
Online platform designed to empower
policymakers, researchers, media and
other stakeholders with the open climate data,
visualizations and resources they need to gather
insights on national and global progress on
climate change.

targets and choose specific viewpoints: social, economic
or environment and combinations of these. The
limitations are that this is purely a tool to see existing
linkages but cannot be used to apply to anything else
that the UN agencies and bodies included in the tool. So,
from a more global perspective it is a valid way of
showing the linkages between different conventions and
agreements.
Identify potential alignment between the targets,
actions, policy measures and needs in countries'
Nationally Determined Contributions (NDCs) and the
targets of the Sustainable Development Goals (SDGs).

https://www.climatewatchdata.org/ndcs-sdg
Sustainable Asset Valuation (SAVi)
Tool: Helping Governments and
Investors See the Value of Sustainable
Infrastructure
A project by the International Institute for
Sustainable Development.
https://iisd.org/savi/

Sustainable Asset Valuation (SAVi) tool to help
governments and investors assess the true costs–and
risks–associated with infrastructure projects in order to
make better decisions. SAVi combines robust science,
systems thinking and financial valuation. Its three
features—simulation, valuation, and customization—
are inherently interlinked.

More information at:
http://www.greengrowthknowledge.org/learning
/sustainable-asset-valuation-savi-tool-helpinggovernments-and-investors-see-value
SDG Climate Action Nexus tool (SCANtool)
This tool will provide you a first ‘scan’ of
the potential links (synergies and trade-offs)
between SDGs and the mitigation actions in
different sectors.
http://ambitiontoaction.net/scan_tool/
More information at:
https://newclimate.org/2018/11/08/the-scantool-a-new-way-to-explore-links-betweenclimate-action-and-sdgs/

The
Sustainable
Development
Scorecard | a means of assessing a
development's contribution to the
social, economic and environmental pillars of
sustainable development, as defined by the
National Planning Policy Framework.

The SDG Climate Action Nexus tool (SCAN-tool) is
designed to provide high-level guidance on how climate
actions can impact achievement of the Sustainable
Development Goals (SDGs). The SCAN-tool aims to be
user-friendly and practical and it is meant to support
policy makers across different departments and state
levels, to achieve greater policy coherence and to
improve the efficiency of implementation by providing
them with an initial indication of which climate actions
may impact -positively or negatively- specific SDG
targets. The SCAN-tool was developed to support policy
makers across different departments and state levels, to
identify and understand which climate mitigation
actions may impact -positively or negatively- specific
SDG targets. The SCAN-tool can support countries in
presenting more ambitious NDC targets – required by
the Paris Agreement – as a better understanding of how
climate action can reinforce national sustainable
development targets will improve political buy-in.
Moreover, the tool may be helpful for a broader set of
stakeholders, including the international support
community and civil society, to better formulate their
engagement strategies.
What if you want to assess a proposed development’s
contribution to the social, economic and environmental
pillars of sustainability? A new free online tool has been
launched to do just that, to score its ‘golden thread of
sustainability’
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Based on the UK’s national planning policy
framework it’s a tool to assess the level of
sustainability.
https://www.thescorecard.org.uk
More information at:
https://atlasofthefuture.org/project/thesustainable-development-scorecard/
OECD Policy Coherence
for
Sustainable
Development Toolkit
The PCSD online toolkit provides practical
guidance, self-assessment checklists, good
practice examples and tools to analyse, enhance
and track progress on policy coherence in the
implementation of the Sustainable Development
Goals (SDGs).

A list of available tools developed and piloted by
organisations involved in the PCSD Partnership
(#SDGAction12066) to support country efforts in
enhancing
policy
coherence
for
sustainable
development. It also includes tools developed by the
OECD. The respective links provide more detailed
description of the tools’ specific features. This list
includes a number of the tools also separately evaluated
within its annex.

http://www.oecd.org/governance/pcsd/toolkit/
http://www.oecd.org/governance/pcsd/toolkit/t
ools/
UN-Water SDG 6 Data portal
Global data portal on SDG 6
http://sdg6data.org

LinkedSDG
A demo app that automatically extracts key
concepts related to sustainable development
from text documents and links them to the most
relevant sustainable development goals, targets,
indicators and series. LinkedSDGs provides a
foundation for the standard-based data exchange
and build a common framework and guidelines to
improve the visibility, interoperability and
usability of citizen-science data on SDGs.
http://linkedsdg.apps.officialstatistics.org/#/
More information at:
https://sustainabledevelopment.un.org/LinkedS
DGs/about

NDC-SDG Connections
Connecting climate action to the Sustainable
Development Goals: Analyse and compare how

The SDG 6 Data Portal brings together data on all the
SDG 6 global indicators and other key social, economic
and environmental parameters. Through maps, charts
and tables, the Portal offers tailored options for
visualization and analysis of the data, including on
interlinkages. The SDG 6 Data Portal is an entry point to
the wealth of water and sanitation information available
within the UN system. The portal complements the
Global SDG Indicators Database and indicator-specific
databases by offering more in-depth information across
all SDG 6 indicators. Overviews per region/country are
available
like
this
one
for
Ireland:
https://www.sdg6data.org/country-or-area/Ireland
LinkedSDGs application has been developed under the
leadership of the Statistics Division and the Division for
Sustainable Development Goals’ (DSDG) of the
Department of Economic and Social Affairs, with the
support of resources from the EU grant entitled
“SD2015: delivering on the promise of the SDGs”. It
showcases the usefulness of adopting Semantic Web
technologies and Linked Open Data principles for
extracting SDG related metadata from documents and
establishing the connections among various SDGs. It is
hosted under the infrastructure of the UN Global
Platform for Official Statistics initiative. A pilot
application, available at LinkedSDGs, showcases the
usefulness of adopting semantic web technologies and
Linked Open Data (LOD) principles for extracting SDG
related metadata from documents and establishing the
connections among various SDGs. The application
automatically discovers the semantic links between text
documents, relevant SDG entities and the statistical
data.
The research and visualisation project aim at
illuminating synergies between the 2030 Agenda for
Sustainable Development and the Paris Agreement, and
at identifying entry points for coherent policies that
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climate actions formulated in Nationally
Determined Contributions (NDCs) corresponds to
each of the 17 Sustainable Development Goals
(SDGs).
https://klimalog.die-gdi.de/ndc-sdg/

The KnowSDGs platform
This EU platform allows you to look at
interlinkages and then it visualise the results.
There are three sections:
1.

Interlinkages

2.

Mapping EU policies into SDGs

3.

EU key policy nodes

https://knowsdgs.jrc.ec.europa.eu/interlinkages/
info
CLIMATE ACTION IMPACT TOOL
Assessing climate action contributions to
the Sustainable Development Goals
An action under the tool, is a type of climate
action, namely mitigation or adaptation that can
take the form of a programme (such as a sectoral
or multi-sectoral initiative, typically at scale larger
than a single project activity) or a project (in the
UNFCCC parlance, this would be similar to a
standalone CDM project). The tool therefore can
be applied to various type of climate actions
defined under an NDC that is either national,
regional, sectoral or local in nature.

promote just, sustainable and climate-smart
development. The aim of this joint initiative of DIE and
SEI is to reveal the connections and synergies with the
SDGs that can be found in the current NDCs, and thus to
identify potential entry points for more coherent
policymaking and action. In future, the data set and
visualisation will include countries’ updated NDCs as
well as voluntary national reviews of the SDGs.
This platform provides a tool to visualize the cumulated
interlinkages from a set of publications. It allows users to
quickly see and understand for which interlinkages there
is strong agreement in the literature. The tool aside from
showing interlinkages between the SDG’s and targets
also maps EU policies into SDGs and in the EU key policy
nodes section the cumulated inter linkages from a set of
publication as reported in the section on interlinkages is
combined with the results of the mapping EU polices
into SDGs. This exercise allows the identifications on key
policy nodes in terms of co-benefits or trade offs which
should be investigated in order to define a SDGs impact
assessments for EU policies.
UNDP has developed this tool to help a broad range of
stakeholders in managing the design, development,
implementation, financing, measurement, reporting and
verification of the various type of actions. This will
enable the stakeholders to identify significant impacts,
define indicators, quantify impacts and set targets and
track the progress of the actions towards the NDCs. The
tool is a bottom-up tool that can be applied to track
'significant, direct impacts' of actions. The outputs of the
tool can be broadly categorized into 3 categories:
•

https://climateimpact.undp.org/#!/
•
•
BIP | Biodiversity Indicators Partnership
The Biodiversity Indicators Partnership (BIP) is a
global initiative to promote the development and
delivery of biodiversity indicators.

Descriptive elements of the tool can be collated into
a single summary report that provides an overview
of the planned actions to a broad range of
stakeholders including beneficiaries, donor
community and policy makers.
Qualitative elements of the tool provide a graphic
visualisation as a comparative overview of how the
various impact categories compare.
A quantitative assessment that will directly feed
into the MRV section of the tool.

Its primary role is to serve the global user community by
responding to the indicator requests of the CBD and
other biodiversity-related Conventions, for IPBES, for
reporting on the Sustainable Development Goals, and
for use by national and regional governments.

https://www.bipindicators.net/
Knowledge Hub on SDGs
Portal of the United Nations Economic
Commission for Europe | Statistical Division
https://w3.unece.org/sdghub/
https://statswiki.unece.org/display/SFSDG/GUID
ELINES+AND+TOOLS

Platform designed to support stakeholders in measuring
and monitoring SDGs in countries. Our goal is to enable
efficient coordination of SDG monitoring and reporting
at regional level between relevant international
organizations and between international organizations
and national statistical offices.
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