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1.

Background information

The GSDR Database
1.

The subset of interactions compiled from the database of the Global Sustainable
Development Report (GSDR) on the current body of knowledge on interactions between
the Sustainable Development Goals (SDGs) (Pham-Truffert et al., 2020). This interactive
repository of SDG interactions, which can be accessed on the Datablog of the Centre for
Development and Environment (CDE), shows the results of a literature review of 65 global
scientific assessments and UN flagship reports, as well as 112 relevant scientific articles.

2.

Interactions between any SDG targets that are explicitly mentioned in these sources were
coded as trade-offs or co-benefits using the 7-point scale scoring system developed by the
International Council for Science (ICSU) (Table 1). The interactive repository also allows to
explore the sources supporting such co-benefits and trade-offs and to identify remaining
knowledge gaps.

Table 1: Scoring assessment of the interactions
Meaning
Scoring assessment
+ 3 Indivisible
Inextricably linked to the achievement of another goal.
+ 2 Reinforcing
Aids the achievement of another goal.
+ 1 Enabling
Created conditions that further another goal.
0 Consistent
No significant positive or negative interactions
- 1 Constraining
Limits options on another goal.
- 2 Counteracting
Clashes with another goal.
- 3 Cancelling
Makes it impossible to reach another goal.
Source: Nilsson et al. (2016) and ICSU (2017)

The GSDR database has a simple tabular format and includes a number of information elements
for each entry. These elements are outlined in
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3.

2

Table 2 below. A first group of elements (columns A to D) provides information on the
source itself. A second group (columns E to H) describes the spatial and temporal validity
of the source’s knowledge claims. The third group (columns I to L) and the first half of the
fourth group (columns M to O) contain the GSDR researchers’ evaluation of the interaction
described in the source (both the identification of the concerned SDG targets and an
evaluation of the quality of the interaction, in terms of co-benefits and trade-offs as shown
in Table 1 above). The second part of the fourth group (columns P and Q) contains the key
knowledge insight from the source that justified the GSDR researchers’ coding of the
interaction. The fifth, sixth and seventh group (columns R to Y) contain – whenever available
– additional information, such as the identification of winners and losers, governance
dependencies, or concrete development measures undertaken in relation to the described
interaction.

Background information

Table 2: Description of the type of information that was coded for the GSDR database on
SDG interactions
Column

Coded information

A

Author

B

Year

C

Title

D

Type

E

Geographical place

F

Spatial scale

G

If nation state or below, define type of country

H

Time scale

I

From target

J

To target

K

From SDG

L

To SDG

M

ICSU scale assessment

N

Score

O

Quality

P

Key insight

Q
R

Notes on the role of governance / policy (if mentioned) and the social
context
Describe the trade-offs / Co-benefit of the interaction

S

Winning stakeholders

T

Losing stakeholders

U

Is there a governance dependency?

V

Key facts and figures

W

Y

Describe measures taken to mitigate trade-offs or maximise co-benefits;
what are the outcomes, experiences and lessons learnt
Mentions of further systemic effects (feedback loops,
cascading effects)
Further material

Z

Page in document where interaction was found

X

Knowledge source

Characteristics of
knowledge claim

Type of
interaction

Assessment of
interaction

Trade-offs and
co-benefits

Transformations
Other issues

Source: Independent Group of Scientists (2019)

The availed subset: Documented interactions related to SDG 13
4.

The subset of interactions compiled from the database of the Global Sustainable
Development Report (GSDR) (Pham-Truffert et al., 2020) contains all the documented
interactions, which are related directly to SDG 13 (Climate Action), i.e. all the interactions
incoming SDG 13 and all those outgoing from SDG 13. The subset contains 415 entries of
interactions referring to key insights in 78 different sources. 293 interactions were coded
at target level, and 122 were coded at goal level (because the sources were not precise
enough to allow target level coding). Whenever available, the 415 entries contain additional
information, including the addressed geographic scope and scale, a description of the
interactions, or a list of winning and losing stakeholders, etc. (Nilsson et al., 2018).

5.

Upon submission, the Excel table is sorted first by “from SDG”, then by “from target”, then
by “to SDG”, and lastly by “to target”. To gain an overview of key insights on interactions
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between e.g. targets of SDG 2 and SDG 13, it makes sense to search for the relevant lines
in the table and to copy-paste the required cells into a Word document. For more details
on the coding procedure of the whole dataset and its subsequent network analysis, please
refer to Pham-Truffert et al. (2020).
Potential and limitations of the availed subset
6.

4

It is important to understand that the subset does not reflect all theoretically possible or
practically existing interactions between SDG 13 targets and other targets, but only those
that were found in the assessed sources, i.e. 65 flagship reports and 112 scientific
publications. As such, the subset also shows knowledge gaps in these sources, i.e.
interactions that might be of importance to the Food and Agriculture Organization of the
United Nations (FAO) but that are not reflected in the assessed literature and therefore not
contained in the database. Consequently, the subset can be seen as a useful tool to find
references supporting interactions observed in FAO’s work, but we encourage users to look
beyond the database if knowledge gaps are identified and should FAO need more targeted
insights on them.

Assessment of subset

2.

Assessment of subset

Description of sources in the subset
7.

As mentioned above, the subset on SDG 13 interactions contains 415 entries found in 78
different sources. This means that some sources address more than one interaction, or that
they address the same interaction more than once with different statements (Figure 1).
Without surprise, the ICSU guide to SDG interactions is a dominant source, as it
corresponds to 74 entries in the subset. Together with the Intergovernmental Panel on
Climate Change (IPCC) reports, one Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES), and one Future Earth report, six sources
represent half of all the entries (green and labelled segments in Figure 1). Flagship United
Nations (UN) reports and other reports from international organisations (27 distinct
publications) cover about two thirds of all entries in the subset, whereas research papers
(48 distinct publications) cover only around one third. Apart from two publications (Haines
et al., 2017 and Van Vuuren et al., 2015), research papers are more targeted towards
individual interactions than global reports, which have a tendency to use a wider brush or
try to pursue a holistic approach. This explains why research papers are underrepresented
in the subset, even though they are larger in numbers than the global reports.

Figure 1: Dominant sources in the SDG 13 subset of the GSDR database

Source: Pham-Truffert et al., (2019)

8.

Scales: The sources in the subset are mainly focusing on the global scale (column F in the
database). 338 entries concern this scale, followed by 35 entries targeting the regional
scale, 15 the national scale, and three the sub-national scale. 12 entries concern multiple
scales.
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Overview of interactions at the goal level
9.

The entries in the subset were selected based on their inclusion of interactions between
SDG 13 and other SDGs, at specific target or more generic goal levels. The two yellow bars
in Figure 2 below shows that the sources of the subset cover interactions between SDG 13
and all other SDGs. Only one field is empty: from SDG 5 to SDG 13. However, it is also clear
that some interactions between SDG 13 and other SDGs are more important or relevant, as
they appear more often in the sources of the GSDR database. For example, there are many
sources describing the impacts of SDG 13 targets on poverty, food security, health, energy,
oceans, and life on land. Similarly, there are more sources addressing interactions between
climate change and food security, energy, oceans, and environmental concerns than
between climate action and education, health, or gender issues. Figure 2 also shows that
interactions to and from SDG 13 are mostly positive (blue colour of doughnuts), which
means that addressing climate change issues is mostly beneficial for other sustainable
development priorities. Exceptions are trade-offs between zero hunger and climate action
(from SDG 2 to SDG 13), economic development and climate action (from SDG 8 to
SDG 13), or climate action and life below water (from SDG 13 to SDG 14).

Figure 2: Cross-impact matrix of all the interactions aggregated at the goal level

Source: Pham-Truffert et al., (2019)
*Note: Focus on SDG 13 interactions (yellow bars).
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Overview of interactions at the target level
10.

A closer look at the interactions reveals the most dominant co-beneficial and conflicting
interactions related to SDG 13 targets, defined as follows:
13.1: Strengthen resilience and adaptive capacity to climate-related hazards and natural
disasters;
13.2: Integrate climate change measures into national policies, strategies and planning;
13.3: Improve education, awareness-raising, and human and institutional capacity on
climate change mitigation, adaptation, impact reduction and early warning.

11.

Figure 3 shows a majority of co-benefit interactions (blue arrows), but also trade-offs (red
arrows) between the three SDG 13 targets and other targets. However, trade-offs mainly
concern interactions between targets of SDG 13 and SDG 14 and are mainly found in one
source (ICSU report). Therefore, the importance of trade-offs between the three SDG 13
targets and other SDG targets needs to be reviewed downwards: according to the sources
in the GSDR database, in an overwhelming majority of cases addressing SDG 13 targets will
lead to beneficial impacts on the achievement of other SDG targets and trade-offs can
largely be disregarded.

Figure 3: Co-benefits (blue arrows) and trade-offs (red arrows) related to SDG 13 targets as
revealed in the database

Source: Pham-Truffert et al., (2019)
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Priorities of Research and Development
12.

Separating the sources of the subset into two broad categories – scientific articles and
global assessments or reports – reveals a differentiated topical prevalence (Figure 4).
Interactions between SDG 13 and SDG 2 (hunger), SDG 4 (education), SDG 7 (energy), and
SDG 17 (partnerships) are relatively more frequent in peer-reviewed articles. The biggest
difference concerns SDG 7 (energy), onto which scientific articles have placed a stronger
focus than global assessments. Inversely, global reports and assessments are more
frequently addressing interactions between SDG 13 and SDG 8 (economy), SDG 9
(infrastructure), and SDG 14 (oceans) than scientific articles. The ICSU report strongly
distorts the picture because of the large number of interactions identified between SDG 13
and SDG 14. The relative blindness of research papers towards the economic intricacies of
climate action is a bit surprising, even though global reports and assessments also do not
dwell heavily on this topic.

Figure 4: Prevalence of interactions in research articles and global reports

Source: Pham-Truffert et al., (2019)
*Note: Figures indicate percentages. The sum of all columns = 100 percent. SDG 13 represents the other
100 percent of the two-way interactions and is therefore not indicated here.
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Figure 5: Chronology of SDG 13 subset

Source: Pham-Truffert et al., (2019)

Chronology of publications and of various interaction types
13.

Sources in the GSDR database that mention interactions between SDG 13 and other SDGs
cover the years 2012 to 2019, the latter being the year during which most of the coding
was done at CDE. During this time span, the largest number of sources was published in
the years 2016 (26 sources) and 2017 (34 sources) (Figure 5).

14.

The chronology of the number of interactions does not fully follow the one of the number
of sources. For example, only one distinct source is included for the year 2019 (the IPBES
report), but this one source contains information on 32 interactions. Similarly, there are
only three sources for 2014, but they total 45 entries in the subset.

15.

Finally, Figure 5 shows that the number of positive interactions (co-benefits) is strongly
dominant in all years. In 2017, even though co-benefits dominate as well, the number of
trade-offs is relatively higher (38 entries), owing mainly to the ICSU report and, within this
report, to the description of trade-offs between targets of SDG 13 and SDG 14.

Key insights in the subset
16.

Apart from the above quantitative assessment of the sources contained in the subset, we
read and interpreted the key insights contained in column P of the subset in order to get
a better feeling for the most commonly addressed concrete topics.

17.

Poverty (SDG 1): There are only few entries in the subset on interactions between SDG 1
and SDG 13. Essentially, they concern the higher vulnerability of poor people to climate
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hazards and the need to invest in adaptation measures to foster their resilience. As shown
in Figure 2, the impacts of climate change on the ability of development partners to
eradicate poverty is much more of a topic than the impacts of poverty on the ability to
mitigate climate change.
18.

Food production: Not surprisingly, trade-offs between SDG 2 and SDG 13 in the recorded
sources are very often linked to the release of greenhouse gases (GHG) through agricultural
intensification or extensification. A food production strategy solely oriented towards
increased production is being questioned by a number of authors. Underpinning these
trade-offs are issues of competing claims on land by various stakeholders (e.g. afforestation
vs. agricultural land expansion). Another trade-off that is less often mentioned but
nevertheless important is linked to dietary habits and their impacts on GHG emissions of
agricultural value chains. Description of co-benefits are mainly focusing on the fostering of
climate resilient and climate smart agriculture (with a general call for enhancing the
resilience of farming systems particularly of the rural poor), as well as on promoting farming
practices that help increasing below ground carbon stocks or avoiding carbon depletion.
This also includes the promotion of improved livestock production. Figure 2 shows that
addressing SDG 13 targets will be mostly beneficial for agricultural production and
therefore food security, but that there are more trade-offs the other way round (SDG 2 to
SDG 13).

19.

Water: In the assessed sources, linkages between SDG 6 and SDG 13 are predominantly
focusing on landscape level integrated land and water resources management, which is
being described as a key approach towards mitigating trade-offs between various
development goals. The increase of water efficiency is also mentioned in relation to the
building up of low-carbon societies. Only co-benefits have been recorded between these
two SDGs, in both directions (see Figure 2).

20.

Energy: Not surprisingly, most authors in the subset point to the need of decarbonizing
energy systems, mainly by gradually abandoning fossil fuels, promoting renewables and
increasing energy efficiency. While there seems to be a broad consensus on these points,
biofuels are seen as an opportunity by some authors (especially the deployment of 2nd
generation biofuels) and as a threat by others (due to conflicting claims on land resources).
Interestingly, only very few authors mention the question of traditional solid biomass fuels,
even though a large share of the population in the global South depends on these fuels.
One author mentions the need to phase out solid fuel cook stoves to achieve climate goals.
From an FAO perspective, this can be interpreted as a blind spot in the assessed sources,
considering that solid biomass requires land and is therefore an integral part of many land
use systems (forest plantations, agro-forestry, etc.).

21.

The economy: Interactions between economic goals (SDG 8, SDG 9 and SDG 12) and
climate change mainly concern the need for a different type of growth, such as circular
economy, or behavioural change at production and consumption level. Several authors
mention the need to reduce waste (particularly food waste) and to find new ways of waste
management. Finally, the need for innovations (technical but also social) is being
mentioned as a condition for designing an economic growth model that is less carbon
intensive and has less impact on natural resources and climate change. Overall, authors do
not see climate action as a trade-off for economic targets, but inversely, economic targets
are seen as a hurdle for achieving climate objectives by some authors (Figure 2).
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22.

Life on land: All interactions between SDG 15 and SDG 13 are valued as co-benefits by the
authors in the subset. This means that environmental integrity and climate action go hand
in hand in the view of these authors (Figure 2). Several point to the fact that sustainable
resource use, sustainable land management, forest protection and reforestation are the
most cost-effective solutions for climate change mitigation. They also point to the multifunctionality of healthy ecosystems, which includes key processes for supporting climate
change mitigation and adaptation strategies. Some mention more broadly the need to
manage terrestrial and inland water ecosystems and to find ways of resolving trade-offs at
landscape level to address a bundle of development goals.

23.

Others: The subset also includes interactions that are less relevant for FAO. For instance,
the assessed sources identify substantial trade-offs with SDG 14 targets on oceans and
coastal ecosystems. Indeed, measures to adapt to climate change, such as protection from
raising sea levels, may counteract the conservation of coastal ecosystems if they fail to
provide enough space for saltmarshes, which would result in a “coastal squeeze” (ICSU
2017). However, this trade-off is thematised only in one source and can therefore not be
seen as a key trade-off from FAO’s perspective.

Strength of co-benefits and trade-offs
24.

A more detailed look at the quantitative distribution of the positive and negative
interactions (Figure 6) shows that a majority of sources in the subset of the GSDR database
identifies co-benefits in the range of “enabling” and “reinforcing” (see explanations in Table
1). Approximately 75 percent of all interactions described in the assessed sources have
been rated along these two co-benefit levels. This means that interactions raised by the
corresponding authors are mainly positive at a moderate to relatively strong level, that they
identified relatively few indivisible interactions and trade-offs (with the exception of
SDG 14, for which several sources listed partly strong trade-offs). Looking at some of the
SDGs that are of particular interest for FAO (SDG 1, SDG 2, SDG 6, SDG 7 and SDG 15), one
can conclude that the assessed body of literature tends to show that strategies must mainly
focus on making use of the numerous potential co-benefits, while tackling a smaller
number of trade-offs.

Figure 6: Quantitative distribution of co-benefits and trade-offs between SDG 13 and other
SDGs (both incoming and outgoing)

Source: Pham-Truffert et al., (2019)
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Indivisible interactions
25.
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Even though indivisible interactions (those with values of +3 or -3 in Table 1) are not very
frequent, they concern particularly sensitive trade-offs and to particularly interesting
synergies. Thus, below we go through the key insights of all the entries rated +3 or -3 and
provide a synthesis on the same:
i.

Climate change and human wellbeing: Six sources in the subset point to the fact
that climate change mitigation and adaptation are indivisible from achieving zero
poverty (SDG 1) and global food security (SDG 2). Furthermore, climate change
mitigation is a key parameter towards avoiding a degradation of human health
(SDG 3).

ii.

Climate change and environmental integrity: Five entries in the subset indicate that
climate change mitigation is indivisible from securing life on land (ecosystems,
habitats), saving marine life, and securing fisheries.

iii.

Climate change and disasters: Several authors point to the fact that climate change
will lead to environmental tipping-points including mass extinction. According to
others, climate change mitigation is indivisible from preventing or at least minimising
risks for urban areas and infrastructure (heat waves, floods, etc.).

Conclusions and recommendations

3.

Conclusions and recommendations

26.

Based on the above assessment of the availed GSDR database subset, we propose five main
conclusions, which are based on our interpretation of the data and do not represent
conclusions directly contained in the assessed sources.

27.

Tapping unused knowledge: The subset indicates topical areas for which research seems
to have a stronger focus than the development community does. The most striking
example is the interaction between climate action and energy. While development actors
often point to knowledge gaps, i.e. development concerns for which not enough scientific
knowledge is available, we recommend identifying also untapped scientific knowledge on
SDG 13 interactions that could be brought into and inform development processes in a
productive manner.

28.

Breaking silos: The key insights in the assessed sources coherently highlight the
complexity of interactions among various development targets. Thus, a key contribution
towards fostering climate change mitigation and adaptation in FAO projects would be to
help overcoming governance and policy silos and establishing cross-sectoral mechanisms
that allow tapping the potential of multiple co-benefits between targets of SDG 13 and
other targets. In recent years several applied research initiatives have paved the way
towards mainstreaming such novel approaches, such as for example Weitz et al. (2017).
Trying to translate them into concrete action would be an innovative way of mainstreaming
climate change in FAO projects.

29.

Flagging land: Several of the interactions highlighted in this document point to the pivotal
role of land, which is often in the crossfire of competing interests and claims concerning
society’s needs for sustainable development (Ehrensperger et al., 2019, Bastos Lima et al.,
2017). Currently, land and its closest convention, the United Nations Convention to Combat
Desertification (UNCCD), are often overshadowed by the attention on climate change and
biodiversity with their respective conventions. Yet, land-based solutions are a corner stone
for all these development concerns as highlighted in the 2018 IPCC report. FAO could make
use of its position to strengthen the case of land in the climate debate.

30.

Addressing wicked problems: Some of the “indivisible” interactions shortly presented
above are equivalent to so called “wicked problems” that have no easy solutions. They
include the challenge of securing human wellbeing and environmental integrity and
preventing natural disasters in the face of climate change. Wicked problems have no easy
solutions because part of the facts needed to understand them are unknown and – at the
same time – there is no consensus on how to address them (Independent Group of
Scientists, 2019). FAO might play an important role on both sides: providing spaces for the
formation of consensus and advancing knowledge on missing key elements for the
understanding of the problems.

31.

Equity lenses: Curiously, international equity or gender equity are not featured
prominently in the entries of the subset. Yet, international equity, policy coherence and
trans-boundary strategies have been identified as key aspects of climate change mitigation
and adaptation (Independent Group of Scientists, 2019). Thus, we suggest that FAO could
push the agenda of equity in relation to climate change with a specific focus on solutions
that are related to agriculture, pastoralism and in the fisheries.
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