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Abstract 

2015 was a big year in international policy development. It saw the adoption of several key long 

term international policy frameworks that collectively aimed to achieve and environmentally friendly and 

sustainable world that was safe for people from all backgrounds. Of these, perhaps the most broad and 

ambitious, was the 2030 Agenda for Sustainable Development. With its set of 17 Sustainable Development 

Goals (SDGs) and their 169 targets which incorporated the key features of sustainability – Social, 

Economic, Environment – the SDGs hoped to achieve greater integration as well as universality. 

Unfortunately, the construct of the goals has meant that they intrinsically facilitate a silo approach to 

policy making and neglect the various interlinkages that exist, especially those between the water sector 

and the other goals. This silo approach to policy making is extended when referencing the various other 

international frameworks which have been adopted over the past few years. Of these, the Sendai 

Framework on Disaster Risk Reduction contains several key policy initiatives that have the potential to 

impact several water related targets within the SDG’s. This report looks at Goal 6 (Ensure availability and 

sustainable management of water and sanitation for all) and the interlinkages that bind it to several 

targets within the overall 2030 Agenda for Sustainable Development framework and the Sendai 

Framework for Disaster Risk Reduction to highlight areas of synergy and trade-offs. 

Introduction 

Signed in 2015, the 2030 Agenda for Sustainable Development launched the next phase of the 

global development agenda. This set of 17 goals, 169 targets and 232 indicators form a complex network 

of objectives, much broader and encompassing than their predecessors, that the world will be working 

towards achieving over the next 13 years. Yet these, what some claim to be overambitious, goals come 

with several challenges to their implementation. Policy coherence and the utilization of cross-cutting 

elements within the framework to ensure an integrated approach that fully utilizes available synergies to 

appropriately achieve long term sustainable development has perhaps been the most prominent 

challenge posed within literature reviewing the Sustainable Development Goals (SDGs). Success of the 

SDG framework is also dependent on how well it aligns with other international agreements such as the 

2015 Paris Agreement and the 2015-2030 Sendai Framework for Disaster Risk Reduction. This report 

investigates the interlinkages between Sustainable Development Goal 6: Ensure Availability and 

Sustainable Management of Water and Sanitation for All and the overall SDG framework as well as the 

Sendai Framework for Disaster Risk Reduction.  
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Development of the Sustainable Development Goals 

 The 2030 Agenda for Sustainable Development is the culmination of one of the largest 

stakeholder consultations in the history of the United Nations (UN). It involved stakeholder feedback from 

all UN Member States as well as from private and public stakeholders. It was also a large exercise in 

determining and implementing lessons learned from the successes and failures of its predecessor, the 

Millennium Development Goals. As Coopman et al. (2016) have phrased it, there are 2 features 

fundamental to the implementation of the SDGs; first they are universal and apply to all nations and 

second they are an indivisible package of goals and objectives that need to be pursued in an integrated 

way. Yet these concepts, integration especially, along with sustainable consumption and production are 

perhaps some of the largest challenges facing the successful implementation of the SDGs. These 

challenges are not unique, nor new, to the SDGs and have been prevalent since the conception of the 

Millennium Development Goals (MDGs). 

 A modern definition of Sustainable Development was first described in the Brundtland 

Commission Report (UN-WCED, 1987), aptly titled Our Common Future, which revitalized the efforts of 

the Stockholm Conference and put a focus on the importance of conserving the environment and natural 

resources in the long-term development of nations. Sustainable Development is thus described by the 

report as; 

“development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs. It contains within it two key concepts: 

The concept of ‘needs’, in particular the essential need of the world’s poor, to which 

overriding priority should be given; 

The idea of limitations imposed by the state of technology and social organization on the 

environment’s ability to meet present and future needs” (UN-WCED, 1987) 

This definition is important to understand how the international development agenda has changed over 

the years and the concepts which played a role in the development of the SDGs. Over time the concept of 

Sustainable Development has become so ingrained in literature that the full definition is seldom 

referenced any longer. (Schubert and Ang, 2005). The concept has also evolved and now encompasses 

three key dimensions of economy, society and the environment. A forth dimension of good governance 

is often argued as being equally important (ICSU-ISSC, 2015). The key concepts of sustainable 

development, that target those most vulnerable and promote sustainable consumption and production, 
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along with the four dimensions, invariable necessitate an integrated approach that ensures each element 

comes into play during policy making, without which would mean trade-offs that would enable the success 

of certain areas at the cost of others. 

Lessons learned from the Millennium Development Goals 

 These concepts of Sustainable Development were quite evidently left out of the Millennium 

Development Goals (MDGs). As the predecessors to the SDGs, the MDGs provide a good case study in 

looking at the implications of limiting the reach of development ages and disregarding the need to 

integrate sustainable development and policy coherences which result from an integrated approach.  

The MDGs have been said to be limited in their success, much of which was unevenly spread 

amongst the nations and the goals. These failures in success have been accredited to both extrinsic 

factors, such us limited resources or lack of political will, as well as intrinsic factors directly linked to the 

composition and processes contained within the framework (Fehling et al, 2013). 

In their review of the literature on the MDGs, Fehling et al. (2013) summarized four challenges 

faced by the MDG framework; the development process, the structure, the content and the 

implementation and enforcement. Amongst these four challenges, perhaps most flawed was the 

development process. The MDGs were initially proposed by a consortium of western and developed 

nations led by the United States, European nations and Japan. Although the primary target of the MDGs 

were the developing nations, they had very little input into the overall development of the MDGs. Instead, 

western and capitalist influences played a large role in shaping the final 8 goals (Amin, 2008). Pressure 

from religious groups limited the breadth of goals related to women’s health, especially those around 

reproductive health (Hulme, 2010). The private sector backed the removal of goals related to affordability 

of water resources (Langford, 2010). Political pressure also resulted in targets of proportionalities instead 

of absolutes. Rather than reducing poverty in absolute number of people, proportional targets were set 

which creating polar effects depending on the baseline conditions of a nation. For some this meant that 

reducing their impoverished by half meant addressing perhaps 500,000 out of 1,000,000 impoverished. 

Contrarily, for the worst-off and least developed nations, where millions could be impoverished, this 

meant having to address significantly more individuals with their limited resources to meet the targets set 

forth (Easterly, 2009). The compartmentalized MDGs were also wrought with policy incoherencies due to 

a lack of interconnectedness between their goals and targets (Van Norren, 2012). These policy ‘silos’ 

meant that opportunities to address strongly connected goals and targets were lost. Goal 4 (reducing child 

mortality), Goal 5 (improving maternal health), and Goal 6 (combating HIV malaria and other diseases) 
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are highly connected and influence each other on several socioeconomic and political levels, yet the 

standard silo approach disabled opportunities to take advantage of existing synergies. 

The challenges faced here by the MDG’s were what perhaps lead to what some describe as their 

greatest failure, in which “the poorest and those disadvantaged because of gender, age, disability or 

ethnicity [were] often bypassed” and left behind in the race towards development (United Nations, 2012). 

Though, this is not to say that the MDGs were strictly marred by such limitations and failures in 

implementation. In fact, as Fehling et al (2013) found in their literature review, the MDGs have mainly 

been favorably viewed and have resulted in much success towards development, however unevenly 

spread, around the world. The lessons learned from their failures were also vital in the development of 

the Post-2015 agenda. In their assessment of the MDG’s, the UN System Task Team on the Post-2015 UN 

Development Agenda, highlighted much of these weaknesses including the lack of consultations with all 

relevant stakeholders, exclusion of important aspects of sustainable development, lack of integration and 

a top down approach, amongst other weaknesses, as key areas to address in future policy making (United 

Nations, 2012). The MDG process also provided valuable experience to national governments regarding 

the process of international policy implementation which was hoped would enable early adoption and 

fast-tracked implementation of the post-2015 agenda (UN-DESA, 2016). 

 In applying the lessons learned from the MDGs, the development of the post-2015 Agenda for 

Sustainable Development strove to address the shortfalls. The development process of the SDGs ensured 

that all stakeholders were involved and that the concepts of sustainable development – economy, society, 

environment and good governance to ensure peace and prosperity - were ingrained in the goals 

developed (Stafford-Smith et al., 2016). The ‘integrated approach [which addressed the] deep 

interconnections [and] cross-cutting elements’ (United Nations. 2015) of the framework ensured that 

human development did not come at the cost of long term well being, embracing the concepts first 

brought up by the Brundtland Commission in 1987. 

Barriers to Implementation of the Sustainable Development Goals 

Coopman et al. (2016) described two fundamental principles to the implementations of the SDGs; 

they are universal and apply to all nations, and they are an ‘indivisible package of goals and objectives all 

of which need to be pursued in an integrated manner’. The new SDG framework has however drawn 

criticism from some researcher’s due to the level of integration involved (Le Blanc, 2015; ICSU-ISSC, 2015; 

Coopman et al., 2016; Jungcurt, 2016) as well as incoherence’s which lead to failures in policy making 

(Boas et al., 2016). 
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“Many of the goals contain elements of the three dimensions of sustainability so the framework 

by definition contains elements of integration, but the level of integration is far lower than 

justified from a science perspective and far lower than discussed in the OWG preparation process” 

(ICSU-ISSC, 2015). 

Such weaknesses impede the overall success of the framework as trade-offs persist within the 

Goals and targets of the framework that enable the success of a few goals at the expense of others 

(Howells et al., 2013). Those often facing the negative end of the trade-offs focus around environmental 

initiatives were the development of economics results in a culture of unsustainable consumption and 

production. For example, Goal 2 (End hunger achieve food security and improved nutrition and promote 

sustainable agriculture) invariably is connected to Goal 6 (Ensure availability and sustainable management 

of water and sanitation for all). Increasing agricultural yields necessitates increased use of water 

resources. A ‘silo’ approach may see governments strictly looking to addressing Goal 2 through increased 

agricultural production which would negatively impact Goal 6. But an integrated approach would show 

that there are ways to achieve zero hunger without overconsumption of water resources, whether that is 

by more efficient forms of agriculture or a change in diet and crop types). 

  As with the MDGs, this compartmentalization of the goals, even though care has been taken to 

ensure integration between them, inevitably results in this ‘silo’ approach to policy making (ICSY-ISSC, 

2015; Boas et al., 2016; Coopman et al., 2016). There is also a lack of detailed information on how to 

identify and utilize the interlinkages within the primary test of the 2030 Agenda for Sustainable 

Development and not enough bearing is placed on ensuring nations take into considerations the trade-

offs that exist within the framework (ICSU-ISSC, 2015). The trade-offs that exist highlight another 

challenge in regards to sustainable consumption and production, especially for developed nations as 

“unsustainable patterns of current economic development are still largely determined by developed 

countries, while poorer countries are disproportionately impacted” (European Commission, 2013). 

Thus, the challenge within implementation related to integration and policy coherence can be 

defined through two key frames; lack of consideration of trade-offs between outcomes that may hinder 

some SDGs and potential synergies being wasted due to uncoordinated policy making. It is also thus 

important to understand and manage the linkages between the goals and targets to maximize synergies 

and minimize trade-offs. Through understanding the linkages present, governments may be able to more 

efficiently create and implement policies needed for sustainable development (UN-Water, 2016). 
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Success is also dependent on ensuring there is integration at the framework level, between the 

2030 Agenda for Sustainable Development and the various international policy frameworks in place 

currently or those soon to be adopted. The UNFCCC 2015 Paris Agreement, the Sendai Framework for 

Disaster Risk Reduction and others such have several overlapping policy agendas and strengthen each 

other through integration during policy formulation, as similar or single policies created at national or sub-

national levels may be able to impact similar goals of various frameworks. Furthermore, establishing 

processes to enhance knowledge of and the level of integration within the SDG framework would enable 

accelerated implementation and achievement of the targets (ICSU-ISSC, 2015). 

Integration within and between frameworks 

There are several approaches to investigating the roles interlinkages may play within policy 

development and implementation of the SDG’s along with a perspective that could focus on any one of 

the 17 Goals. For this report, we have focused on Goal 6, Ensure Availability and Sustainable Management 

of Water and Sanitation for All, and the various interlinkages that exist between it the overall SDG 

framework. The report also looks at interlinkages between Goal 6 and the Sendai Framework for Disaster 

Risk Reduction. 

Goal 6: Water and Sanitation for All 

  Goal 6 is integral to the overall achievement of the SDGs as it plays a role in all dimensions of 

sustainable development. It also has a key role within the food-water-energy nexus which provide a 

framework to achieving food and energy security and have implications on efficient use of natural 

resources, protection of natural areas and resources, climate change and industry and development. 

Beyond this, water is pivotal to health and well being and has been showing to play a significant role in 

gender equality and education (UNDP, 2006; UNDP-GWA, 2006). Thus, encompassing the full range of the 

SDGs. The significance and breadth of these interlinkages has also been highlighted by UN Water within 

their report on water and sanitation interlinkages across the Agenda for Sustainable Development; 

"Goal 6 cannot be achieved if each target is treated in isolation. A paradigm shift is needed from 

the focus of the Millennium Development Goals on drinking water and sanitation to recognize 

that Goal 6 targets are wider in scope, highly interdependent and will require considerably more 

effort to achieve. To realize “availability and sustainable management of water and sanitation for 

all”, it is essential to manage competing demands for water resources and to exploit synergies 

between water uses, reuse and recycling, and ecosystem protection and ambient water quality" 

(UN Water, 2016). 
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Furthermore, although an extensive analysis of interlinkages between Goal 6 and the SDG framework had 

already been completed by UN Water (2016), a distinction was drawn between the approaches taken. 

This enabled us to compare how interlinkages are defined and how they change depending on the level 

of analysis.  

 Goal 6 consists of six primary numbered targets and two lettered implementation targets, along with 11 

indicators for measuring the progress and implementation of those targets (Table 1) (United Nations, 

2016).  

Table 1: Goal 6, Ensure Availability and Sustainable Management of Water and Sanitation for All 

Target Indicator 

6.1 By 2030, achieve universal and equitable access to 

safe and affordable drinking water for all 

 

6.1.1 Proportion of population using safely managed 

drinking water services 

 

6.2 By 2030, achieve access to adequate and equitable 

sanitation and hygiene for all and end open defecation, 

paying special attention to the needs of women and 

girls and those in vulnerable situations  

 

6.2.1 Proportion of population using safely managed 

sanitation services, including a hand-washing facility 

with soap and water 

 

6.3 By 2030, improve water quality by reducing 

pollution, eliminating dumping and minimizing release 

of hazardous chemicals and materials, halving the 

proportion of untreated wastewater and substantially 

increasing recycling and safe reuse globally  

 

6.3.1 Proportion of wastewater safely treated 

6.3.2 Proportion of bodies of water with good ambient 

water quality 

 

6.4 By 2030, substantially increase water-use efficiency 

across all sectors and ensure sustainable withdrawals 

and supply of freshwater to address water scarcity and 

substantially reduce the number of people suffering 

from water scarcity  

 

6.4.1 Change in water-use efficiency over time 

6.4.2 Level of water stress: freshwater withdrawal as a 

proportion of available freshwater resources 
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6.5 By 2030, implement integrated water resources 

management at all levels, including through 

transboundary cooperation as appropriate 

 

6.5.1 Degree of integrated water resources management 

implementation (0-100) 

6.5.2 Proportion of transboundary basin area with an 

operational arrangement for water cooperation 

 

6.6 By 2020, protect and restore water-related 

ecosystems, including mountains, forests, wetlands, 

rivers, aquifers and lakes  

 

6.6.1 Change in the extent of water-related ecosystems 

over time 

 

6.A By 2030, expand international cooperation and 

capacity-building support to developing countries in 

water- and sanitation-related activities and 

programmes, including water harvesting, desalination, 

water efficiency, wastewater treatment, recycling and 

reuse technologies  

6.A.1 Amount of water- and sanitation-related official 

development assistance that is part of a government-

coordinated spending plan 

 

6.B Support and strengthen the participation of local 

communities in improving water and sanitation 

management 

 

6.B.1 Proportion of local administrative units with 

established and operational policies and procedures for 

participation of local communities in water and 

sanitation management 

 

 

Sendai Framework for Disaster Risk Reduction 

Unlike the Sustainable Development Goals which comprise of several goals each with their own 

set of targets and indicators, the Sendai Framework can be considered to represent one overall goal;  to 

“Prevent new and reduce existing disaster risk through the implementation of integrated and inclusive 

economic, structural, legal, social, health, cultural, educational, environmental, technological, political 

and institutional measures that prevent and reduce hazard exposure and vulnerability to disaster, 

increase preparedness for response and recovery, and thus strengthen resilience" (UNISDR, 2015). This 

one central goal contains 7 targets, each with indicators of their own (Table 2). The framework also details 

out policy models and objectives that play a significant role in achieving these targets. 
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Table 2: "Prevent new and reduce existing disaster risk through the implementation of integrated and inclusive 

economic, structural, legal, social, health, cultural, educational, environmental, technological, political and 

institutional measures that prevent and reduce hazard exposure and vulnerability to disaster, increase 

preparedness for response and recovery, and thus strengthen resilience" (UNISDR, 2015).  

Target 

A) Substantially reduce global disaster mortality by 2030, aiming to lower average per 100,000 global mortality 

between 2020-2030 compared to 2005- 2015 

B) Substantially reduce the number of affected people globally by 2030, aiming to lower the average global figure 

per 100,000 between 2020-2030 compared to 2005- 2015 

C) Reduce direct disaster economic loss in relation to global gross domestic product (GDP) by 2030 

D) Substantially reduce disaster damage to critical infrastructure and disruption of basic services, among them 

health and educational facilities, including through developing their resilience by 2030 

E) Substantially increase the number of countries with national and local disaster risk reduction strategies by 2020 

F) Substantially enhance international cooperation to developing countries through adequate and sustainable 

support to complement their national actions for implementation of this framework by 2030 

G) Substantially increase the availability of and access to multi- hazard early warning systems and disaster risk 

information and assessments to people by 2030  

For full list of indicators for each target see Background Paper: Indicators to Monitor Global Targets of the 

Sendai Framework on Disaster Risk Reduction 2015-2030: A Technical Review 

(http://www.preventionweb.net/files/45466_indicatorspaperaugust2015final.pdf) (UNISDR (2), 2015) 

 

Methods 

A qualitative approach was taken to analyze the linkages between targets amongst the SDGs and 

Sendai Frameworks. It is also important to note that the method describes implicates great subjectivity in 

how linkage scores were determined. These scores are also not absolute as noted by the frameworks 

authors as they can vary depending on geographical, political, cultural, and other factors (Nilsson et al. 

2016). 

Baseline Dataset 

Areas of interlinkages have been identified by two reports, one reported by the International 

Council of Science and International Social Science Council (ICSU-ISSC, 2015) and the other by UN Water 

http://www.preventionweb.net/files/45466_indicatorspaperaugust2015final.pdf
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(UN Water, 2016). Both reports analyzed target level interactions and no mention was made as to whether 

specific indicators for each target were taken into consideration when determining the type of interaction. 

Focus was placed on goals and targets highlighted in these reports to which the framework model was 

applied to give a score to the interactions identified.  

Although the Background Paper on Indicators to Monitor Global Targets of the Sendai Framework 

identified interlinkages between targets contained with Sendai and the SDGs, there appeared to be no 

links identified by the report between Goal 6 specifically and the Sendai targets. Interlinkages identified 

in the Background Paper between Sendai and SDG frameworks were still utilized in the analysis with the 

framework model, but potential linkages between Sendai the SDG Goal 6 were also determined and used 

with the model. 

The implementation goal (17) along with lettered implementation targets were omitted from the 

analysis. These goals and targets focused primarily on the process of implementation and policy 

formulation and less so on the specific objectives of each goal. They were also broad and thus although 

they may have interconnections with other goals and targets, these connections may be less meaningful 

than those between the primary numbered targets analyzed.  

Framework Model  

Nilsson et al. (2016) draft framework on understanding STD interactions was used as the base 

model for the data analysis. Although several other models exist to compare such interactions (Coopman 

et al. 2016; Le Blank, 2016, Boas et al., 2016; UN-Water, 2016), this model was chosen for its simplicity as 

well as flexibility. As the analysis of interactions was done at the target level, simplicity was important to 

stream line the process and ensure consistency in evaluation through the over 300+ interactions that were 

investigated. Flexibility was important because both positive and negative interactions needed to be 

mapped. Nilsson et al.’s model also enabled relative strengths of interactions to be assigned based on the 

type of interaction, these could then be utilized with network mapping techniques to display more 

meaningful information. Interactions were given a score between +1 to +3 or -1 to -3 depending on the 

type of interaction displayed (Table 3). Although Nilsson et al.’s model includes a 0-baseline score for no 

interaction, this was omitted as only targets with some form of interaction were kept in the analysis. 
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Table 3: Nilsson et al. Framework for Understanding SDG Interactions 

+1 Enabling 

Creates conditions that further 

another goal 

+2 Reinforcing 

Aids the achievement of another 

goal 

+3 Indivisible 

Inextricably linked to the 

achievement of another goal 

-1 Constraining 

Limits options on another goal 

-2 Counteracting 

Clashes with another goal 

-3 Cancelling 

Makes it impossible to reach 

another goal 

 

Although the interlinkages were scored at the target level, the analysis utilized each target’s 

specific indicators to determine their influence on the corresponding target to assist in determining the 

type and strength of the links between the targets (Table 4). Utilizing each targets indicator(s) allowed for 

greater accuracy in determining the interactions based on the interventions and policy instruments that 

would be utilized in accomplishing those objectives.  

Table 4: Process of framework model application 

Indicator  Target  Linkage Score  Target  Indicator 

6.1.1 Proportion 

of population 

using safely 

managed drinking 

water services 

 

6.1) by 2030, 

achieve universal 

and equitable 

access to safe and 

affordable 

drinking water for 

all 

 

 

 

 

 

-1 

7.1) Ensure 

universal access 

to affordable, 

reliable and 

modern energy 

services 

7.1.2) Proportion 

of population 

with access to 

electricity 

 

7.1.2) Proportion 

of population 

with primary 

reliance on clean 

fuels and 

technology 

 

 

The following sets of targets were compared using this process:  

SDG6 – SDG    |    SDG – Sendai    |    SDG6 – Sendai. 

Primary 

Supporting 
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Establishing Directionality 

An additional level of information was added to the linkage scores which fell outside of the 

framework model developed by Nilsson et al. which established directionality to the relationship. Like the 

process by which the linkage scores were determined, using both the indicator ad target information, 

each target relationship was assigned a direction relating to the most logical process that a policy 

instrument would follow. Policies at national levels are also path dependent, in that once the process of 

implementing a policy has started it is cumbersome to reverse or alter (Cerna, 2013). Understanding that 

polices are linked is useful, but understanding how they are linked and whether there is a natural path to 

implementation ensures efficiency in implementation.  

Gephi Network Mapping 

Gephi is an open source software for network analysis that uses a 3D render engine to display 

large networks in real-time to allow for data exploration and editing (Bastian et al., 2009). Linkage scores 

were uploaded into the Gephi software to create network maps to visualize in 2D space the interlinkages 

between the targets of the two frameworks. Using the linkage scores, average weighted scores were 

calculated within the software to size target nodes proportionally based on the number and weight of 

their connections. Modularity was also determined using internal statistics within the software to create 

modules or communities containing closely connected targets.  

Results 

Application of the adapted Nilsson et al. framework model 

 330 linkages were identified by the International Council for Science and the UN Water report as 

existing between Goal 6 targets and the remaining SDGs or between SDG targets and Sendai targets. Table 

5 outlines the preliminary breakdown of these target to target interactions as well as the number of 

linkages that were invalidated in the review. Invalidated linkages were those whose target’s indicators did 

not appear to have relevant linkages between each other or to the target. Overall 12% of the total 

identified linkages were invalidated and not used thereafter. The full listing of the 41 invalidated linkages 

can be found in Appendix A. 
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Table 5) Identified linkages 

Linkage types SDG 6 to SDG SDG 6 to Sendai SDG to Sendai TOTAL 

Total Linkages 243 31 56 330 

Invalidated 32 0 8 40 

Remaining 210 31 48 290 

 

Network Map 

Linkage scores were utilized to create a network map on the open source network mapping 

software, Gephi (Figure 1). Target nodes were sized proportionally to the number of interlinkages present. 

Linkages were colored green for positive relationships and red for negative relationships. Modularity 

analysis were run using the software’s native statistics application to determine communities within the 

data based on the interlinkages. In the overall data containing all 290 interlinkages 4 distinct communities 

were identified.  

A community cluster around Target 6.1, access to safe and affordable drinking water for all 

A community cluster around Target 6.2, access to adequate and equitable sanitation and hygiene 

and 6.5, integrated water resource management and transboundary cooperation 

A community cluster around Target 6.3, improving water quality, 6.4, increasing water use 

efficiency, and 6.6, protecting and restoring water related ecosystems 

A community cluster around the Sendai Targets. 

 

Negative linkages are also centralized around the community clusters of SDG Targets 6.3, 6.4 and 

6.6. In most of these cases negative linkages are directed away from Goal 6 targets and at other SDG 

targets and the majority of which, over 80%, are minor in weight and implying a constraining relationship 

on the effected target.  
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Figure 1. Linkage Network Map of Sendai and SDG targets. Node sizes correspond to relative weight 
based on number of linkages to/from node, Node colors correspond to Modularity classes (or 
communities), Green linkages indicate positive relationship and red linkages indicate negative 
relationships.  

 

Figure 2 shows a decluttered relationship between the Sendai and SDG targets. Here the linkages 

within the SDG framework have been removed to simply show cross framework connections. As the 

linkages in this situation were all positive, the linkage colors have been adjusted to highlight specifically 

the relationship between SDG 6 targets and the Sendai targets. Arrows have been added to show 

directionality of the linkages. Majority of the linkages appear to be directed towards the Sendai targets.  
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Figure 2. Linkage Network Map showing SDG to Sendai interactions. Node size corresponds to relative 
weight based on number of linkages. Orange nodes correspond the Sendai targets where as Blue nodes 
correspond to SDG 6 targets. Arrows on linkages denote directionality of the relationship.  

 

Discussion 

Four key pieces of information can be gleamed from this analysis of interlinkages; there seems to 

be a mismatch between the policy objectives demonstrated at the level of the goa, target and indicators, 

communities of relationship exist, directionality plays an important role in policy making, and negative 

relationships are confined to constraints. 
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Mismatch between goal, target and indicators 

 There appears to be a mismatch between the policy objectives expressed at the various levels of 

the SDG framework. This was partly why some of the linkages identified by the International Council for 

Science and UN-Water were invalidated. An overview of the invalidated linkages shown in Appendix 1 

appear to show relationships that are valid and important to take into consideration when making policy 

decisions. Yet, further analysis of the measurables of each target expressed by their indicators and how 

these may interact with corresponding linked targets shows policy incoherence between what the two 

levels of the framework are trying to achieve.  

These inconsistencies also impede cross-framework interactions. Target A of the Sendai 

Framework strives to reduce global disaster mortality, yet is linked to Target 3.6 of the SDGs which aims 

to halve the number of deaths and injuries due to road traffic accidents and whose indicator 3.6.1 

measures deaths due to road traffic injuries. Although these two concepts are linked the specifics of the 

target and indicators create division in what the two targets are trying to achieve. Furthermore, policy 

measures for these would prioritize different objectives and take different courses. In trying to reduce 

disaster related mortality, policy measures may aim to relocate people from disaster prone areas, 

reinforce critical infrastructure, and develop disaster response strategies. On the other hand, policy 

measures looking to fulfil Target 3.6 and its indicators may focus on road safety, traffic calming, pedestrian 

safety, all of which would assist in some degree to reduce deaths during a disaster, but would be 

disadvantageous and even dangerous to consider an area to focus efforts to synergize policy objectives. 

In some cases, policy incoherence exists simply within a specific goal which impedes the full 

deliverability of what the goal or target may be trying to achieve. SDG Target 9.1, develop quality, reliable, 

sustainable and resilient infrastructure, including regional and transborder infrastructure, to support 

economic development and human well-being, with a focus on affordable and equitable access for all, has 

corresponding indicators 9.1.1, proportion of the rural population live within 2 km of an all-season road¸ 

and 9.1.2, passenger and freight volumes, by mode of transport.  Although these indicators play some role 

in ensuring quality, reliable, sustainable and resilient infrastructure, they narrow the breadth of the target 

to a very demunitive definition of infrastructure based on the type of road in one case and mode of 

transport in another, which can be argued falls outside of the definition of infrastructure.  

 It is important to emphasize here that there are intrinsic and significant connections highlighted 

by the linkages that have been ‘invalidated’. Many of these were invalidated as they did not meet the 

definitions of the varying levels of linkages defined by the Nilsson et al. (2016) that was used. Furthermore, 
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although some have inconsistencies between target and indicator level, it highlights a key issue of how 

governments approach these goals and questions whether the goals should strictly be followed to meet 

the measurables asked at the indicator level, or whether the overall objectives be considered and how 

best to frame policies to adhere to all three levels of the framework. 

Communities of relationships  

Communities as expressed in the matrix highlight targets that are highly interconnected with each 

other and their surrounding targets. It is important to mention that the limitation of the program along 

with how the degree of connectedness is weighted means there is some measure of error. This is perhaps 

best seen in how the communities were clustered. Targets 6.3, 6.4 and 6.6 all revolve around sustainable 

water resource management along with conservation of the bodies of water and their environment.  

It is interesting that Target 6.2, sanitation and hygiene, was clustered with Target 6.5, integrated 

water resource management. Looking at SDG targets which lie in between these, the majority seem to be 

focused around education and women’s health and equality, both of which play an important role in 

promoting sanitation and proper hygiene as well as facilitating an integrated approach to water resource 

management. SDG targets within the community cluster shared by Target 6.2 and 6.6 primarily come from 

Goal 5, gender equality, Goal 10, reducing inequalities, Goal 11, sustainable communities and Goal 4, 

quality education. These clusters do make sense in their interlinkages. Ensuring equal and equitable access 

to proper sanitation facilities is a foundational step to ensuring gender equality and reducing inequalities 

on other areas of work, education and society. Education is also important in propagating and promoting 

proper use of sanitation facilities and hygienic techniques which are also facilitated through the 

development of sustainable communities. Similarly, ensuring gender equality and reducing inequalities 

that prevent the inclusion of those most vulnerable in the policy making process and levels of governance 

impedes proper and inclusive water resource management. Integrated water resource management also 

takes into consideration the needs of the most disadvantaged and supports the development of 

sustainable communities. 

Target 6.1, universal and equitable access to safe and affordable drinking water, has its own 

cluster of SDG targets focused around Goal 1, ending poverty, Goal 3, good health and well being, and 

Goal 4, quality education. In these areas, ensuring access to water provides opportunities to improve ones 

well being without having to focus large efforts on acquiring water. For children, and girls in particular, it 

enables them to attend school and receive quality education. Access to safe water sources free of 

contamination play a significant role in promoting health and well being. 
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Directionality of relationship important 

 Policies are path dependent and there naturally are certain areas that need to be addressed first 

before other policies and objectives can be addressed. It is thus important to not just look at the types of 

connections in place between the targets, but also to see what sort of directionality there is. This in turn 

would help policy makers in prioritizing policy objectives to ensure there is efficient implementation. 

Referring to the cluster of goals around Targets 6.2 and 6.6, targets within Goal 5, gender equality and 

Goal 10, reducing inequalities, rely on the initial implementation of Target 6.2. That is not to say 

governments can’t address inequalities and gender equality without addressing sanitation first, but 

ensuring that the basic quality of life is in place helps facilitate the other two objects more efficiently. 

Similarly, developing sustainable communities and providing quality education, especially on the 

importance of sanitation, lead to better sanitation and hygiene practices. Thus, directionality can be seen 

here as Goals 4 and Goal 11 lead to conditions that enable Target 6.2, sanitation and hygiene, which then 

enables a base quality of living that enables communities to then focus on ensuring equality and equity. 

 The relationship between the SDGs and the Sendai targets also demonstrates the need to focus 

first on sustainable management of basic resources which can then help drive higher and more complex 

policy initiates. Majority of the SDG targets direct towards the Sendai targets, this is especially so 

regarding Goal 6. Climate change means more intense and unpredictable weather patterns and one of 

the primary areas of concern revolves around water related natural disasters like floods, droughts and 

severe storms. Ensuring clean water and sanitation for all goes beyond simple providing drinking water 

and washroom facilities. It ensures infrastructure and provisions are in place to support disaster recovery, 

that water supplies are protected from the damage and that with these base necessities met, disaster 

response can be accelerated. Furthermore, Goal 6 also has targets focused on conserving water based 

environments. These areas like marshes, mangrove forests and shorelines help prevent excessive flooding 

and buffer costal areas from the impacts of storm. Thus, focusing on the implementation of Goal 6 plays 

a large role in ensuring preparedness to disasters in the long run and can lead into the large rpolicy issues 

addressed by the Sendai Targets. 

Negative relationships confined to constraints  

Lastly, of the 290 linkages analysed, 37 were found to be negative relationships. These targets in 

some way either impeded the success of corresponding targets or countered the efforts that would have 

been pursued to fulfil those other targets. Of these negative relationships, 28 (76%) were scored -1 on 
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Nilsson et al. (2016) model, and were thus constraint type relationships, the remaining 9 scored -2 and 

were thus counteracting. 

Majority of the negative relationships were simple constraints. Although positive relationships 

that can be used to develop synergistic policies are preferred, within this context the negative 

relationships, which are primarily constraints, act as an important check for development targets that rely 

heavily on consumption of natural resources. Constraint type interactions based on Nilsson et al. 

framework, put limitations on how or to what extent a target can be implemented. The matrix shows the 

majority of these negative linkages are also contained within the Target 6.3, 6.4 and 6.6 cluster, which 

focus on water conservation and restoration of natural areas. Targets 6.3, water quality, and 6.4, water 

use efficiency, are the primary constraining targets. These constraining relationships are directed towards 

targets focused on industrialization, development, and agriculture. Target 6.6, conserving and restoring 

water based ecosystems, also has several targets which it constraints but has higher degree linkages which 

counter the objectives of other targets, especially those focused around energy, economic growth and 

industrialization.  

These negative interactions can be utilized in a positive way by governments as important policy 

tools to ensure environmentally sustainable growth and development. Targets 6.3 and 6.4 can provide a 

powerful policy tool to ensure these is sustainable and appropriate development which protects the 

quality of the environment in which it is situated. They can also assist in ensuring water is used efficiently 

and help drive development practices that ensure returned water is treated to maintain environmental 

water quality. The counteracting relationships imposed by Target 6.6 are also important in controlling the 

spread of development into environmentally significant natural areas. Limiting growth away from water 

based environments not only helps protect those environments, but those benefits are feedback into 

ensuring good water quality and efficient use as well as developing measurable disaster risk reduction 

strategies.  

Conclusion 

 Coopman et al. (2016) described the objective of integration as a means “to deepen 

understanding of the relationships […] so that policy makers can escape from the silo model of policy-

making. [to] optimise the mix of different elements of the policy and action programmes which they adopt 

[…] so as to make the best overall progress on different but linked targets at the same time”. This report 

built upon the linkages identified by the International Council for Science (ICSU-ISSC, 2015) and UN Water 
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(2016) within the framework of the Nilsson et al. model to determine the weight and type of relationships 

that exist and propose directionality to the targets in order to facilitate conscious and integrated policy 

making. These linkages are also essential to ensuring sustainable development that takes into 

consideration and develops each of its three pillars jointly – economy, society and the environment – 

instead of prioritizing certain areas at the expense of others. That said, simple analysis of policies to 

identify directionality, areas of synergy, and important constraining relationships has one critical 

limitation, political will. This is perhaps why many tout good governance as a fourth pillar to sustainable 

development. Without the political will to look at all aspects of development and ensure sustainable 

growth and to optimize synergies and minimize trade-offs, governments risk falling into policy silos and 

limiting the potential for greater success. Without good governance nations may fall victim to the same 

limitations and challenges faced by the Millennium Development Goals. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Patel 22 
 

References 

Amin, S. (2006). The millennium development goals – A critique from the South. Monthly Review-an 

Independent Socialist Magazine. 57(10).  

Bastian M., Heymann S., Jacomy M. (2009). Gephi: an open source software for exploring and 

manipulating networks. International AAAI Conference on Weblogs and Social Media. 

Boas, I., Biermann, F., Kanie, N. (2016). Cross sectoral strategies in global sustainability governance: 

towards a nexus approach. Int Environ Agreements. 16:449-464. doi: 10.1007/s10784-016-

9321-1 

Cerna, L. (2013). The nature of policy change and implementation: a review of different theoretical 

approaches. OECD 

Coopman, A., Ullah, F., Osborn, D., Auckland, E., Long, G. (2016). Seeing the whole: implementing the 

SDGs in an integrated and coherent way. Stakeholder Forum. 

Easterly, W. (2009). How the millennium development goals are unfair to Africa. World 

Development. 37(1):26–35 

European Commission. (2013). A Decent Life for All: Ending poverty and giving the world a sustainable 

future. COM/2013/92  

Fehling, M., Nelson, B., & Venkatapuram, S. (2013). Limitations of the Millennium Development Goals: a 

literature review. Glob Public Health. 8(10):1109-1122. 

Howells, M., Hermann, S., Welsch, M., et al. (2013). Integrated analysis of climate change, land-use, 

energy and water strategies. Nature Climate Change, 3(7), 621–626. 

Hulme, D. (2010). Lessons from the making of the MDGs: Human development meets results-based 

management in an unfair world. Ids Bulletin-Institute of Development Studies. 41(1):15–25. 

ICSU-ISSC. (2015). Review of the sustainable development goas: the science perspective. ICSU. 

Jungcurt, S. (2016). Towards integrated implementation: tools for understanding linkages and 

developing strategies for policy coherence. IISD Policy Brief.  

Langford, M. (2010). A poverty of rights: Six ways to fix the MDGs. Ids Bulletin-Institute of Development 

Studies. 41(1):83–91. 



Patel 23 
 

Le Blanc, D. (2015). Towards integration at last? The sustainable development goals as a network of 

targets. UN DESA. No 141. 

Nilsson, M., Griggs, D., Visbeck, M., Ringler, C. (2016). A draft framework for understanding SDG 

interactions. ICSU. Working Paper. 

Schubert, A., Ang, A. (2005) The literature aftermath of the Brundtland Report ‘Our Common Future’. A 

scientometric study based on citations in science and social science journals. J. Environment 

Development and Sustainability. 7 :1-8. 

Stafford-Smith, M., Griggs, D., Gaffney, O. et al. (2016). Integration: the key to implementing the 

Sustainable Development Goals. Sustain Sci. doi:10.1007/s11625-016-0383-3 

United Nations. (2012). Review of the contributions of the MDG Agenda to foster development: Lessons 

for the post-2015 UN development agenda. 

United Nations. (2016). Transforming our world: the 2030 agenda for sustainable development. 

A/RES/70/1. 

UN-DESA. (2016). World Economic and Social Survey 2014/2015: Learning from national policies 

supporting MDG implementation. E/2015/50/Rev.1 ST/ESA/360.  

UNDP. (2006). Beyond scarcity: Power, poverty and the global water crisis.  

UNDP-GWA. (2006). Mainstreaming Gender in Water Management. Resource Guide. 

UNISDR. (2015). Sendai Framework for Disaster Risk Reduction 2015-2030.Geneva. 

UNISDR (2). (2015). Background Paper: Indicators to Monitor Global Targets of the Sendai Framework on 

Disaster Risk Reduction 2015-2030: A Technical Review  

UN-Water. (2016). Water and Sanitation Interlinkages across the 2030 Agenda for Sustainable 

Development. Geneva. 

UN-WCED. (1987). Report of the World Commission on Environment and Development: Our Common 

Future. A/42/427. 

Van Norren, D. E. (2012). The wheel of development: The millennium development goals as a 

communication and development tool. Third World Quarterly. 33:825–836. 



Patel 24 
 

Appendix A 

   

5.2 eliminate all forms of violence against women and girls + 

6.1 
achieve universal and equitable access 
to safe and affordable drinking water 
for all 

5.4 recognize and value unpaid care and domestic work + 

8.1 sustain per capita economic growth + 

8.2 achieve higher levels of economic productivity + 

8.5 achieve full and productive employment and decent work for all + 

  
 

     

1.5 build the resilience of the poor and those in vulnerable situations + 

6.2 

achieve access to adequate and 
equitable sanitation and hygiene for 
all and end open defecation, paying 
special attention to the needs of 
women and girls and those in 
vulnerable situations 

2.1 end hunger and ensure access by all to sufficient food all year round + 

2.2 end all forms of malnutrition + 

2.3 double the agricultural productivity and incomes of small scale food producers + 

2.4 ensure sustainable food production systems + 

5.4 recognize and value unpaid care and domestic work + 

8.8 protect labour rights and promote safe and secure working environments for all + 

13.1 strengthen resilience and adaptive capacity to climate related hazards / disasters + 

  
 

     

1.5 build the resilience of the poor and those in vulnerable situations + 

6.3 

Improve water quality by reducing 
pollution, eliminating dumping and 
minimizing release of hazardous 
chemicals and materials, halving the 
proportion of untreated wastewater 
and substantially increasing recycling 
and safe reuse globally 

3.8 achieve universal health coverage + 

8.2 achieve higher levels of economic productivity + 

8.5 achieve full and productive employment and decent work for all + 

8.8 protect labour rights and promote safe and secure working environments for all + 

11.7 provide universal access to safe, inclusive and accessible, green and public spaces + 

13.1 strengthen resilience and adaptive capacity to climate related hazards / disasters + 

  
 

     

8.2 achieve higher levels of economic productivity + 

6.4 

by 2030, substantially increase water-
use efficiency across all sectors and 
ensure sustainable withdrawals and 
supply of freshwater to address water 
scarcity and substantially reduce the 

8.9 devise and implement policies to promote sustainable tourism - 

10.1 progressively achieve and sustain income growth of the bottom 40 per cent - 

12.5 substantially reduce waste generation through prevention, reduction, recycling and 
reuse 

+ 
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12.8 ensure that people have the relevant information for sustainable development + number of people suffering from 
water scarcity 13.1 strengthen resilience and adaptive capacity to climate related hazards disasters + 

  
 

     

5.4 recognize and value unpaid care and domestic work  + 

6.5 

by 2030, implement integrated water 
resource management at all levels, 
including through transboundary 
cooperation as appropriate 

8.5 achieve full and productive employment and decent work for all  + 

8.8 protect labour rights and promote safe and secure working environments for all + 

10.3 ensure equal opportunity and reduce inequalities of outcome + 

11.7 provide universal access to safe, inclusive and accessible, green and public spaces + 

  
 

     

13.1 strengthen resilience and adaptive capacity to climate related hazards disasters 

+ 6.6 

by 2020, protect and restore water 
related ecosystems, including 
mountains, forests, wetlands, rivers, 
aquifers and lakes 

     

A 
B 
C 
D 
E 

 
G 

substantially reduce global disaster mortality 
substantially reduce the number of affected people 
reduce direct disaster economic loss 
reduce disaster damage to critical infrastructure and disruption of basic services, 
increase the number of countries with national and local disaster strategies 
increase the availability of and access to multihazard early warning systems and 
disaster risk information ad assessments 

+ 3.6 
By 2020, halve the number of global 

deaths and injuries from road traffic 

accidents  

C reduce direct disaster economic loss 

+ 9.4 
ensure access for all to adequate, safe 

and affordable housing and basic 

services and upgrade slums 

D reduce disaster damage to critical infrastructure and disruption of basic services 

+ 11.1 
ensure access for all to adequate, safe 

and affordable housing and basic 

services and upgrade slums 

  
   

 


