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Summary 5 

The modern slavery – environmental degradation – climate change nexus may threaten the 6 

achievement of the Sustainable Development Goals (SDGs). Globally, approximately 12.2 7 

million workers are entrapped in modern slavery in environmentally degrading activities, and 8 

SDG target 8.7 (the elimination of all forms of modern slavery) may be instrumental in 9 

accelerating attainment of SDG targets. However, without appropriate mitigation strategies, 10 

the attainment of some of the SDG’s environmental targets may also negatively influence 11 

progress on 8.7. Unfortunately, these feedbacks are poorly understood and data are limited 12 

and difficult to obtain. In this perspective we presented how a SDG interaction framework 13 

may help overcome these data challenges by signalling how potential policy action and other 14 

interventions would influence progress on 8.7 and other environmental targets based on 15 

known processes and patterns. This understanding is crucial to move beyond data limitations, 16 

direct future research, and develop an often lacking evidence-base to effect holistic change.  17 

 18 
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Introduction 27 

Sustainable Development Goal (SDG) target 8.7, “take immediate and effective 28 

measures to eradicate forced labour, end modern slavery and human trafficking and secure 29 

the prohibition and elimination of the worst forms of child labour…”1 was a last-minute 30 

addition to the post-2015 international sustainable development agenda after being excluded 31 

from the preceding Millennium Development Goals (MDGs).2 This marked a critical juncture 32 

in the evolution of the conceptualization of modern slavery. Modern slavery had been linked 33 

to the socioeconomic imperatives included in the MDGs and SDGs,3-4 but the underlying 34 

indivisibility principle of the SDGs provided a blueprint to galvanize exploration into the 35 

interconnections between modern slavery, environmental sustainability, and climate. 36 

However, the measurement challenges underpinning the dearth of baseline modern slavery 37 

data have made identifying and understanding salient features of an emerging modern slavery 38 

– environment – climate nexus difficult. For example, there are no indicators for forced 39 

labour, modern slavery, and the worst forms of child labour associated with target 8.7. The 40 

unlawfulness, danger, and hidden nature of these activities complicates and sometimes 41 

prohibits data collection. Further, a lack of global understanding of differing typologies and 42 

standardized definitions and measurement tools inhibits disaggregated comparative analyses 43 

across sectors, scales, and geographies.5 As a result, an incomplete picture of modern 44 

slavery’s interactions with the environment and climate persists, potentially delaying policy 45 

and action and subverting progress toward attainment of the SDGs. 46 

In this perspective we explored how linkages facilitating a modern slavery-47 

environmental degradation–climate change nexus may influence achievement of the 48 

SDGs. Using an adapted SDG interaction framework to synthesize expert judgement, we 49 

assessed the strength of interactions between SDG 8.7 and targets from SDGs 6, 7, 9, 50 

11, 12, 13, 14, and 15. This approach elucidated pertinent research gaps hindering 51 
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understanding of this nexus and thus the maximization and minimization of the identified 52 

synergies and trade-offs between SDG targets. 53 

 54 

The Modern Slavery - Environment - Climate Nexus 55 

There is no generally agreed international legal definition of modern slavery; 56 

therefore, for the purpose of this paper we are using the Research Network on the Legal 57 

Parameters of Slavery’s 2012 Bellagio-Harvard guidelines wherein modern slavery is defined 58 

as “constituting control over a person in such a way as to significantly deprive that person of 59 

[their] individual liberty, with the intent of exploitation through the use, management, 60 

purchase, sale, profit, transfer or disposal of that person”.6 In this way, we are also using 61 

modern slavery as an umbrella term that encompasses egregious forms of labour exploitation 62 

that do not always constitute slavery but that are codified in international law and policy such 63 

as forced labour,7 human trafficking,8 and the worst forms of child labour.9 The use of 64 

modern slavery is consistent with emerging national legislation (i.e., UK and Australia 65 

Modern Slavery Acts) and international priorities (i.e., UN SDG 8.7). However, we also 66 

recognise the lack of a generally agreed definition of modern slavery as well as the 67 

continuing discussions regarding the diversity of elements and influence of various bodies 68 

included in different definitions, noting that some definitions are contradictory. The Bellagio-69 

Harvard guidelines were selected because of their origins in a consensus-making process 70 

involving scholars and practitioners, and their emphasis on the deprivation of human dignity 71 

and agency in understanding contemporary forms of slavery. We also recognise that the 72 

identification of the worst forms of child labour in extractive industries requires complex and 73 

nuanced consideration, as international codes and agreements can be imbued by western 74 

perspectives on the participation and roles of children in the household, workforce, and 75 

society at large.10 There are non-labour typologies of modern slavery and other pertinent 76 
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exploitative labour practices, including violations of labour rights, interconnected with 77 

environmental degradation that do not fall under the umbrella of modern slavery and are 78 

beyond the scope of this paper. 79 

Labour typologies of modern slavery co-occur in many of the same geographies 80 

disproportionately incurring the effects of climate change and experiencing ecological 81 

conflict and environmental change, including degradation and environmental crimes.11,12 For 82 

example, NGOs and scholars have identified hotspots for the use of exploited labourers  in 83 

the Brazilian Amazon13 where illegal deforestation is increasing14; in remote areas of Latin 84 

America where illegal mining (sometimes state sanctioned) flourishes in conflict zones15; in 85 

the Democratic Republic of the Congo where mining results in the release of environmental 86 

toxins and deforestation, and industrial scale poaching threatens biodiversity13,16; in Thailand 87 

where fish stocks are depleted17; and across South Asia where brick kilns are a major 88 

contributor to air pollution and black carbon emissions.18 In these hotspots environmental 89 

and/or human rights governance is weak or undermined by corruption, structural 90 

socioeconomic inequalities and power imbalances are frequently exploited, access to 91 

resources is inequitable, indigenous rights are ignored, livelihood opportunities are limited 92 

and vulnerable to shocks, and conflict abounds. However, these hotspots do not imply that 93 

these co-occurrences are isolated issues. The globalization of supply chains and global 94 

movement of poor, low-wage migrant workers–who are the most vulnerable to modern 95 

slavery–make this a global phenomenon. 96 

Emerging evidence has also shifted scholarly understanding beyond mere co-97 

occurrences, identifying recurrent and non-linear bi- and multi-directional patterns of 98 

interactions between modern slavery, environmental degradation, and climate change–99 

signalling a nexus.  This nexus is posited to occur in fishing, brick making, mining/quarrying, 100 

manufacturing (e.g., fast fashion), forestry (e.g., logging), agriculture, renewable energies, 101 
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and the trafficking of wildlife.13,18 Activities associated with modern slavery in these sectors 102 

share certain commonalities: the presence of informal markets and operations; low wage and 103 

seasonal work; high manual labour intensity; inherently dangerous working conditions; 104 

operation in remote and isolated environments removed from monitoring and enforcement; a 105 

scarcity of labour that engenders a reliance on vulnerable migrant workers; and diffuse illegal 106 

extraction of natural resources that increasingly attracts transnational criminal organizations 107 

as natural resources become more scarce.13,19,20  108 

There are also three overarching patterns noted in this nexus. First, labourers 109 

subjected to modern slavery, are forced to participate in environmental criminal activities.13 110 

These environmental crimes are financially lucrative with a low risk of detection when 111 

perpetrating actors evade control and enforcement by subjecting workers to conditions of 112 

modern slavery.21 For example, it is estimated that some 40% of deforestation is 113 

accomplished with workers subjected to modern slavery.13 In this manner, environmental 114 

degradation is an outcome of modern slavery. The proportion of total CO2 emissions 115 

generated through deforestation is variously estimated between 17% and 30%.22 This means 116 

that people caught up in forms of modern slavery that are environmentally destructive are 117 

also generating CO2 emissions contributing to climate change.  118 

Second, environmental degradation and unsustainable extraction pulls vulnerable 119 

workers into conditions of modern slavery by creating a demand for cheap labour in these 120 

sectors.13,23 When resources become more scarce, many of these industries could not continue 121 

in their primitive and inefficient production without modern slavery, thus modern slavery can 122 

function like a subsidy allowing activities to remain profitable.24  And in many geographies, 123 

the acquisition of forced labour is cheaper than upgrading to new and more efficient 124 

technologies.25 Additionally, extractive industries use modern slavery to retain a competitive 125 

advantage in conflicts over natural resources.26 126 
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The third discernible pattern is when environmental degradation and/or climate 127 

change drive modern slavery. While poverty is widely characterised as the predominant 128 

predictor of modern slavery,3 a linear conception of poverty causing modern slavery is an 129 

oversimplification. Poverty is multidimensional. The degradation, scarcity, and lack of access 130 

to natural resources are key dimensions of poverty that are also intertwined with the 131 

inequitable political, social, and cultural vulnerabilities to modern slavery such as poor 132 

governance, corruption, and systemic discrimination.3,13 Further, climate change has a 133 

multiplier effect, exacerbating pre-existing disparities and conditions and introducing greater 134 

volatility in the income and livelihood shocks associated with environmental degradation, 135 

pushing people toward modern slavery by compelling them to migrate for work or improved 136 

living conditions, enter opaque and precarious situations, and/or accept below standard 137 

working conditions – all increasing their vulnerability to modern slavery.27,28  138 

However, the processes that facilitate these key patterns and how they map onto 139 

dimensions of sustainability and SDG environmental imperatives are less understood and 140 

have not been systematically interrogated despite the growing body of evidence of a modern 141 

slavery–environmental degradation–climate change nexus11,13,16,18,29-31  and increasing 142 

attempts at elucidating the interactions that underpin the indivisibility principle of the 143 

SDGs.32-38 SDG 8.7 remains distinct and often poorly integrated with the SDGs’ 144 

environmental imperatives in solution development and implementation and policy action. 145 

One possible reason for this is that ending modern slavery is placed within an overarching 146 

goal of economic growth–seen by some to be in conflict with environmental objectives.39 147 

Singh et al., for example, discussed the trade-offs between SDGs 14 and 8 pointing out that 148 

ending overfishing and harmful subsidies (goal 14) would constrain the achievement of 149 

economic growth (goal 8)36; despite evidence that ending overfishing could also reduce 150 
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modern slavery in fishing.30 This demonstrates the need to explore and assess relationships 151 

between targets instead of goals.  152 

While broad patterns between modern slavery and the environment and climate have 153 

been ascertained, it is difficult to quantify the strength of specific relationships and 154 

interactions at the target level due to a global absence of modern slavery data generated 155 

through primary collection. Instead, in-depth (and often isolated) NGO or media case reports 156 

are used to understand the characteristics of the phenomenon, and socioeconomic and socio-157 

political risk proxies are used to extrapolate the scale of the problem.16 Consequently, it is 158 

still unknown if shifting prevalence estimates are a product of fluctuating prevalence or 159 

changes (including) improvements in measurement; it is unclear how often risk becomes 160 

occurrence; there is an absence of longitudinal data to identify trends and patterns; untested 161 

hypotheses may become accepted without adequate interrogation; and it is difficult to 162 

synthesize modern slavery data with other data sets to analyse the influence of mediating and 163 

moderating variables on causal pathways and to identify novel confounders and covariates. 164 

Risk proxies, used to circumvent data challenges, should be selected on evidence-based 165 

connections;40 yet, a threshold of data is also needed to even signal new connections for 166 

further exploration and evidence development. These interdependent data challenges can thus 167 

result in reductionist thinking that can be difficult to disrupt. For example, it took a large-168 

scale and geographically widespread campaign41 to generate widespread, transdisciplinary 169 

interest in the link between fish stock declines and modern slavery in marine fisheries despite 170 

years of evidence.21, 42-44 But now there are concerns that scholarly research has again become 171 

too narrowly focused, fixated on modern slavery and environment connections in fishing at 172 

the risk of disregarding the same interconnections in terrestrial ecosystems.45 173 

Modern slavery represents one of the most egregious human rights violations and 174 

there is an urgent need to work towards eliminating all forms. However, nexuses are rife with 175 
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complex interactions and dynamic feedbacks. Without data to better elucidate the dimensions 176 

of this modern slavery–environment–climate nexus, there is a risk of jumping to 177 

oversimplified solutions that are inadequate, or worse, looking past these feedbacks that 178 

could result in deleterious unintended consequences.46 The challenge of a lack of data to 179 

specify and quantify the dimensions of this nexus remains, but with less than 10 years until 180 

the SDG deadline to end conditions of modern slavery for an estimated 12.2 million workers 181 

(more than 3,300 per day) in environmental activities,47 many that are illegal or highly 182 

degrading, solutions cannot wait for exhaustive research and require an evidence-based 183 

springboard that can be built on, iterated, and refined over time as more robust data 184 

materializes.  185 

Expert Judgement of Potential SDG Interactions  186 

To catalyse the development of such a springboard, we used a two-step literature 187 

search and expert judgement process.48,49 First, we selected the most relevant 188 

environmentally-oriented SDG targets based on our collective expertise in researching 189 

modern slavery (see Table 1).50 We then conducted a literature search using target 8.7’s key 190 

terms (i.e., forced labour, modern slavery, human trafficking, and the worst forms of child 191 

labour) as an entry point in conjunction with sustainability dimensions (i.e., key and 192 

analogous terms for the other 20 pre-selected targets) 48 ( Table S1). Academic (e.g., Web of 193 

Science) and news databases (e.g., Factiva) were searched in addition to completing general 194 

web searches. After the initial searching, we also obtained records through reference chaining 195 

and by contacting frontline NGOs for previously unpublished reports. We collated a 196 

comprehensive collection of approximately 700 empirical papers and other academic works 197 

(e.g. scholarly books); dissertations and theses; United Nations, government, non-198 

governmental organisation (NGO), civil society, and private sector reports; and investigative 199 

journalism and popular media reports on NGO findings and activities otherwise not 200 
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externally released. Based on our experiences and partnerships we were aware that many 201 

front-line NGOs do not publicly release more detailed reports on their findings but that media 202 

reports were likely to capture this information, hence their inclusion. The breadth of records 203 

was also intended to elucidate a more holistic and in-depth understanding by including a 204 

range of disciplinary and front-line expertise beyond the paucity of available empirical 205 

literature.11 While modern slavery and environmental degradation occur at all stages of a 206 

supply chain, the literature search focused only on the extraction/production nodes.  207 

After eliminating duplicate records and records that just detailed a co-occurrence (i.e., 208 

described them as discrete events or phenomena without exploring the possibility of a 209 

connection), we assessed 176 records (Table S2) by applying a seven-point framework (Table 210 

2).32,33,35 This framework has previously been used to provide an initial semi-quantitative 211 

assessment of specific SDG target interventions’ influence on other SDGs, based on the 212 

indivisibility principle of the SDGs. Since most of our limited extant data from the records 213 

focused on qualitatively describing the relationship between modern slavery and the 214 

environmental or climatic phenomenon, we did not fully apply the framework but rather 215 

adapted it to describe and identify where there is the possibility for a policy/intervention 216 

interaction that would need to be considered when designing future solutions to achieve the 217 

SDGs based on how the phenomena appear to be connected. Specifically, the framework 218 

aided in the development of a novel data extraction tool used by all four coders (Note S1), 219 

guiding the accumulation of knowledge about context-dependencies (e.g., time, geography, 220 

contextual and confounding factors) and facilitating a process wherein the research team’s 221 

expertise was elicited to shape and expound on information from the records by using expert 222 

judgement48,49 to score the strength and direction of potential intervention interconnections 223 

(Table 2).32,35 Each record was scored for interactions by at least two experts using the 224 

following reflexive question: “Based on the processes described in the record that connect the 225 
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phenomena, and our expertise, if progress is made on target X, what may happen to progress 226 

on target Y?”51 (see Note S1 for coding guidance). Disagreements in scoring, which 227 

accounted for approximately 16% of records, were discussed amongst the team until 228 

consensus was reached. Knowledge accumulation, synthesis, and interpretation explored the 229 

patterns of relationships, processes, interactions and feedbacks that may facilitate a modern 230 

slavery – environment – climate nexus and identified the lock-ins and human and non-human 231 

emergent and structural drivers of modern slavery, direct and indirect.  232 

Though Nilsson et al.’s32 framework has been critiqued for the limited utility of its 233 

semi-quantitative analyses (e.g., practical significance of each value is unclear particularly in 234 

settings with multiple interactions that may be influenced by one intervention),52 we saw it as 235 

a starting point since the current dearth of data limited more sophisticated modelling. 236 

Selection of the framework was based on the tool’s ability to signal where we needed better 237 

research and more informed policy and intervention steps. The mutual exclusion of the 238 

SDG’s economic and social targets, and the use of two-way interactions likely oversimplified 239 

the nexus, but the social and economic interactions with 8.7 are well documented throughout 240 

the literature. The use of subjective expert judgement also decreased the validity of the 241 

assessment33, but was necessary in the absence of more conclusive data. Despite these 242 

limitations, the limited application of the framework aided in organising and synthesizing 243 

existing knowledge about 8.7’s potential interactions with environmental targets during 244 

interventions and policy action. And it identified gaps in knowledge for researchers32 and 245 

potential priority areas for decision makers where integrated or synergistic decision making 246 

across sectors is necessary.33 While this assessment represented a first-step in unpacking the 247 

complexity of the multiple dimensions of the modern slavery – environment – climate nexus, 248 

the use of the framework identified priority research pathways for continued advancement. 249 
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Amongst the 176 records assessed, environmental degradation associated with 250 

specific sectors was discussed including agriculture (n=65), mining/quarrying (n=53), 251 

renewable energy (n=40), forestry (n=33), fishing (n=33), brickmaking (n=15), wildlife trade 252 

(n=10), and manufacturing (n=8). An additional 60 records highlighted unspecified 253 

environmental degradation (n=5), and environmental change associated with natural hazards 254 

(n=14) and climate change (n=41). Some records presented evidence across multiple sectors. 255 

A total of 551 interactions were identified in the assessment, mostly scored as synergistic 256 

with the notable exception of SDG goal 7 (affordable and clean energy) targets (Fig. 1). 257 

Scores ranged from -2 to +2, with +1 the most allocated score. This was expected as not all 258 

modern slavery is linked to environmental degradation and climate change, and not all 259 

environmental degradation is caused by modern slavery. However, some records did discuss 260 

the potential of environmental degradation and climate change potentially being characterized 261 

as a root cause (a +3 indivisible score) of modern slavery as more data becomes available and 262 

the nexus is better understood.53 While there were pronounced geographic hotspots (e.g. 263 

Brazil, the Democratic Republic of the Congo, and India), most countries had at least one 264 

interaction noted in the literature (Fig. 2), and a low number or no located interactions did not 265 

necessarily absolve a country from some occurrence of the nexus and instead may suggest 266 

geographic areas for future research. Some records did not specify a geography, instead 267 

focusing on international or regional patterns. There was also exponential growth in the 268 

number of records published over time, with just two records published before 2000 and an 269 

additional 11 published between 2000 and 2010. However, more than half of the records (n = 270 

101) were published in the last three years (2017 or later). Approximately 75% of the records 271 

(n=130) were from academic or NGO/CSO sources with the strength of evidence primarily 272 

characterised as exploratory (n=74) or descriptive (n=82) as data was most likely to be 273 
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collected through desk-based research, qualitative interviews with stakeholders, and/or small 274 

convenience samples of qualitative interviews and surveys with workers.  275 

SDG 6: Clean Water and Sanitation  276 

Interactions identified between 8.7 and SDG 6’s targets were primarily categorized as 277 

enabling, in that the achievement of one target would indirectly aid the achievement of the 278 

other (Table S3). The main narratives detailed legal and illegal (though many illegal mining 279 

operations are informal, unorganised networks of impoverished community members versus 280 

criminal networks) mining activity operating side-by-side. While modern slavery and the 281 

worst forms of child labour occurred in both, the legal and informal operations were 282 

providing a guise for the more illicit operations which were more likely to subject workers 283 

modern slavery to hide their environmental crimes including the dumping of hazardous 284 

wastes into water sources (targets 6.3 and 6.4). In addition, target 6.1’s focus on safe drinking 285 

water for all is intrinsically linked with modern slavery as lack of potable water for drinking, 286 

cooking, and bathing is an indicator of indecent living conditions for workers and safe 287 

drinking water was identified as an indirect push factor into modern slavery when 288 

unrealised.54 Specifically there were accounts of women’s risk for human trafficking for sex 289 

and labour increasing as they had to walk further to obtain clean water, meanwhile 290 

simultaneously there was an influx of migrant workers from industrial mining operations that 291 

created an increased demand.55  292 

SDG 13: Climate Action 293 

Positive interactions between SDG 13’s targets (13.1, 13.2, and 13.3 about climate 294 

resilience, climate policies, and climate education respectively) and 8.7 (Table S4) almost 295 

ubiquitously described situations where either acute (e.g., typhoons) or slow onset (e.g., 296 

drought) hazards pushed vulnerable people into modern slavery because they were either 297 
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displaced (and traffickers recruited in camps or settlements) or forced to migrate out of 298 

desperation to meet basic needs that were no longer being met by their natural resource-based 299 

livelihoods, seeing migration as the only viable option.28,56,57 Many households also perceived 300 

migration as an opportunity to diversify income sources, with just one or two household 301 

members (including children) migrating to look for work in other areas.58 The evidence was 302 

inconclusive about the role of climate change and natural hazards. The majority of records 303 

specific to target 13.1 (n=28 records) described climate change and natural hazards as 304 

exacerbating and intensifying pre-existing vulnerabilities stemming from socioeconomic and 305 

environmental inequities, factors that also inhibited adaptive capacities. Thus mitigating the 306 

effects of climate change could enable the elimination of (some forms) of modern slavery. 307 

However, other records (n=15) were coded as reinforcing, in that the relationship between 308 

modern slavery and climate change was now described as a direct relationship, with modern 309 

slavery characterised as a mal-adaptive strategy to climate change. Records coded as 310 

reinforcing were more likely to be published post-2016, suggesting a potential shift in our 311 

understanding of this relationship with improved research and data.  312 

SDG 11: Sustainable Cities and Communities 313 

Interactions between SDG 11’s targets and 8.7 were conspicuously absent from the 314 

literature considering that most climate change/environmentally induced migration is 315 

expected to be from rural to urban areas.28,59 Only five positive interactions were identified:  316 

two reinforcing and one enabling interaction with target 11.5 (reduce the number of 317 

vulnerable people affected by disasters) and two reinforcing interactions with 11.B regarding 318 

holistic disaster risk management. The main narratives concerned the need for mainstreaming 319 

anti-slavery tools into resilience building and disaster frameworks considering traffickers are 320 

likely to recruit vulnerable climate migrants from their destination – urban slums. This is a 321 

critical area for further exploration because of emergent considerations about social 322 
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exclusivity in sustainable development and resilience building activities exacerbating the 323 

vulnerability of the most marginalised populations.60,61 Workers subjected to modern slavery 324 

have long been considered an invisible population, and the global trend toward more 325 

restrictive and hostile immigration policies only further oppresses them as many fear 326 

immigration repercussions if they come forward or seek assistance. Therefore sustainable 327 

development must grapple with how to deliberately include an invisible population in 328 

development approaches.  329 

SDG 9: Industry, Innovation and Infrastructure 330 

Despite salient connections between targets 8.7 and 9.4 – in part, 9.4 upgrading 331 

infrastructure and retrofitting industries aims to reduce the very activities most likely to 332 

subject workers to modern slavery – only five interactions were noted in the literature: two 333 

negative and three positive (Table S5). Specific to 9.4’s connection to 8.7, these are often 334 

polluting activities highly reliant on intense, manual labour (e.g., brick kilns and certain 335 

forms of manufacturing)18 wherein subjecting workers to modern slavery is “cheaper” than 336 

upgrading to new technologies.13 And while modern technologies can make these activities 337 

more efficient and environmentally sound and reduce the need for subjecting workers to 338 

modern slavery, mechanisation also eliminates jobs and displaces the same low-wage 339 

workers making them potentially more vulnerable to modern slavery in other sectors. This 340 

gap in the literature is significant because it remains unclear where on the spectrum from full 341 

manual labour to full mechanisation the optimal combination of new technologies and 342 

manual labour lies. For example, one of the negative interactions noted in the records was the 343 

use of some mechanisation in production to optimize deforestation and obscure modern 344 

slavery by deceiving satellites that monitor changes in environmental conditions as a proxy 345 

for both.62 346 
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 347 

SDG 7: Affordable and Clean Energy 348 

SDG 7 was the only goal with targets that overall negatively interacted with 8.7 349 

(Table S6). Clean and renewable energies are touted as necessary to reduce CO2 emissions 350 

and mitigate global warming; yet, progress on increasing renewable energy (target 7.2) is 351 

likely to counteract progress toward eliminating modern slavery due to the surge in demand 352 

for cobalt in renewable energy storage. Cobalt is mined in limited geographies, with the 353 

Democratic Republic of the Congo the world’s largest supplier producing an estimated 60-354 

70% of all cobalt.63 The DRC is also one of the most impoverished countries in the world 355 

with poor governance, ongoing conflict, and is also estimated to have the 12th highest 356 

prevalence of modern slavery in the world.64 Here the worst forms of child labour occur in 357 

both legal and illegal industrial and artisanal mines alongside debt bondage and forced labour 358 

as families facing abject poverty cannot afford to pay for their children’s education and few 359 

other livelihood opportunities exist. To date, it is difficult to ensure “clean” cobalt from the 360 

DRC, though this negative interaction could be potentially mitigated or even reversed with 361 

appropriate and innovative action from both governments and the private sector.63  362 

However, in parts of Asia, enabling synergies between targets 7.1, 7.2 and 8.7 were 363 

identified. In some countries, energy poverty indirectly leads to increased risk for human 364 

trafficking as a lack of access to modern energy increases poverty, economic vulnerabilities, 365 

and social exclusion (particularly of women) while simultaneously decreasing education, all 366 

known predictors of human trafficking risk.65 Thus, small-scale targeted interventions are 367 

currently empirically exploring if greater access to energy can create conditions that enable 368 

the elimination of modern slavery. 369 

SDG 12: Responsible Consumption and Production 370 
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The implications of responsible consumption are manifold. The plethora of 371 

inexpensive and disposable consumer goods hides the true environmental and social costs of 372 

production as noted. Yet, a paradigm for a truly just transition has yet to be expounded and 373 

criticisms of some facets of sustainable consumption being privileged remain.66 However, the 374 

efficient use of natural resources (target 12.2) and the environmentally sound management of 375 

chemicals and wastes (target 12.4) are likely to have more immediate benefits for the 376 

vulnerable populations that disproportionately bear the burden of destruction from natural 377 

resource extraction and waste disposal, reducing their risk of modern slavery (though the 378 

evidence was inconclusive whether this relationship was enabling or reinforcing) (see Table 379 

S7).  380 

While less about the interconnections creating the nexus, target 12.6 – integrating 381 

sustainability information into the reporting cycles of large and transnational companies – is 382 

germane to the solutions. However, the integration of labour rights and modern slavery into 383 

reporting and subsequently even certification schemes has faced challenges with connectivity 384 

being an afterthought. Environmental and modern slavery directives are still 385 

compartmentalised in pre-reporting and reporting activities, and interconnections are only 386 

brought together, if they are brought together at all, in the report itself. This often leads to the 387 

prioritisation of one issue over the other, typically the environmental conditions, and more 388 

opaque monitoring and evaluation strategies that lead to empty transparency statements and 389 

reporting. And while the UN Global Compact has helped galvanise voluntary and regulated 390 

action, there have been reports of integrated sustainability reporting backfiring with concerns 391 

that environmental certification cover-up modern slavery in globalised supply chains.67-69 392 

SDG 14: Life Below Water 393 
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All interactions identified between 8.7 and SDG 14’s targets were positive (Table S8). 394 

Most records described a chain reaction wherein poor capture fisheries management led to 395 

overfishing, resulting in decreased catch and increased effort, reducing profitability. When 396 

coupled with labour shortages in the sector, this series of events increased demand for cheap 397 

labour, pulling impoverished migrant workers into precarious work and indebtedness. 398 

Because migrant fishers are often from lower-income countries in comparison to the vessel’s 399 

owner and/or captain, discrimination rationalises the abuse of fishers. Subjecting workers to 400 

modern slavery also functions as a subsidy, propping up enterprises that would otherwise be 401 

unprofitable. In this way, modern slavery then also enabled overfishing (SDG target 14.4). 402 

Modern slavery was also more likely to be identified on vessels fishing illegally (14.4) and 403 

distant water fleets receiving government subsidies for fuel (14.6).17,30,42,70  404 

Interactions were also not limited to marine capture fishing. Reports of shrimp fry 405 

collection and shrimp farming noted enabling interlinkages between environmental 406 

degradation and modern slavery. The use of child labour to illegally catch shrimp fry was the 407 

most documented typology of modern slavery in the harvesting of wild shrimp (SDG target 408 

14.4). On the other hand, unsustainable shrimp farming and its associated environmental 409 

degradation of coastal ecosystems (SDG target 14.2) displaced the landless poor 410 

(predominantly women) forcing them into extreme indebtedness to work in same sector, 411 

perpetuating the environmental degradation that displaced them.31 412 

SDG 15: Life on Land 413 

The majority of positive interactions depicted a convergence of SDG 15’s targets 414 

creating interrelated push and pull factors for vulnerable populations, though the strength of 415 

the interaction was dependent on geography (Table S9). Subjecting workers to modern 416 

slavery was a strategy for hiding environmental crimes associated with illegal mining, 417 
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logging, and deforestation while maximising profits, thus creating demand for cheap labour 418 

(target 15.2).57,71 Meanwhile, targets 15.1 (conservation of freshwater ecosystems and their 419 

forests), 15.3 (combat desertification), and 15.5 (halt biodiversity loss) were all associated 420 

with environmental factors that, when unmitigated, erode financial and natural capital and 421 

create a vulnerable supply of desperate workers, pushing individuals and households 422 

(including children) into modern slavery. The ensuing degradation associated with the forced 423 

criminal exploitation of these workers subjected to modern slavery then pushes others, while 424 

not into modern slavery, into informal operations that are unregulated, hazardous, and highly 425 

degrading themselves (15.2).  426 

Developing Research Pathways Forward 427 

The limited application of this framework highlighted four key areas for future 428 

research: 1) quantifying unique contributions, 2) defining temporality, 3) establishing 429 

frameworks to recognise and balance varied knowledge and data sources, and 4) determining 430 

the importance and sequence of push and pull determinants. Specific to quantifying the 431 

unique contributions, not a single record reviewed quantified the unique contributions of 8.7 432 

to other targets or vice versa. Thus there remains the need to determine the true extent that 433 

modern slavery contributes to environmental degradation and climate change, as well as the 434 

reverse, how much environmental degradation and climate change contribute to modern 435 

slavery. The breadth of targets interlinked with 8.7 in this analysis justifies the need to 436 

undertake this research to ensure appropriate and holistic allocation of resources in achieving 437 

the SDGs. Second, less than a third of interactions in the assessment could be coded for even 438 

rudimentary, binary temporality (i.e., proximal or distal relationship between modern slavery 439 

and environmental degradation/climate change) due to a lack of longitudinal data and 440 

temporal variables. Besides being a foundational component of more rigorous research, time 441 

and temporality is also relevant to understanding where and when to introduce interventions 442 
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and for monitoring and evaluating the efficacy of interventions including policy action. A 443 

better understanding of time and temporality will also diminish the potential for failed 444 

interventions that result from implementing solutions before fully understanding confounding 445 

processes. Thirdly, the beginning transdisciplinary exploration of the nexus has increased 446 

opportunities for integrating novel and innovative data sources into modern slavery research 447 

like Earth Observation (EO) data, mobile data call records, and big data.18,30,72,73 However, 448 

the inclusion of these new tools cannot be at the exclusion of worker narratives. Likewise, the 449 

associated data and knowledge forms of a number of disciplines are necessary to deliver 450 

answers to these research questions. Without this balance, there is again the risk of 451 

implementing oversimplified solutions. Lastly, understanding which push and pull factors are 452 

the most important, and their sequencing, will help elucidate leverage points to design more 453 

efficacious interventions and policy action.  454 

Five main themes regarding potential action steps also emerged from the limited 455 

application of the framework. First, specific to policy action, modern slavery and 456 

environmental conservation, management, and sustainability suffer from the same barriers: 457 

lack of or weak implementation and reinforcement of key instruments available, lack of 458 

regional cooperation to prevent backsliding and spatial displacement, lack of political will 459 

power, and corruption and thus can draw from the same tools. In fact, there is a growing body 460 

of literature about how the environmental movement could capitalise on lessons learned from 461 

similar successes and failures of the abolition movement of the 18th and 19th century.74,75 462 

Second, private sector engagement needs to have an expanded and more holistic, cross-463 

sectoral mandate. For example, deforestation initiatives may focus exclusively on the forestry 464 

sector, ignoring the deforestation caused by agricultural or illegal mining.76 While this cross-465 

sectoral approach needs to be reinforced in policy action, private sector initiatives can 466 

provide replicable and scalable templates. Third, the same technology that is powering 467 
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innovation in research domains, can be applied to improve on-the-ground conditions. For 468 

example, the UN Development Programme is using EO data and machine learning techniques 469 

developed by scholars to map kilns across South Asia’s Brick Belt in order to facilitate 470 

change in fuel and firing technologies and address severe air pollution emitted by traditional 471 

brick kilns.18,77 And while bonded labour may still exist in the kilns, the improvement in 472 

technologies is the beginning of step-wise changes to improve working conditions and better 473 

define decent work in the context of a changing environment. Next, prosecutions of gang 474 

masters for modern slavery, and actors committing environmental crimes, focuses on 475 

preventing individual actors from repeating their crimes and building norms within the sector. 476 

However, prosecutions do not repair the suffering that has already been inflicted on the 477 

environment or workers. This suggests a need for a novel social-ecological restorative justice 478 

paradigm in addressing for the nexus. And lastly, just as there is a need to centre worker 479 

narratives in research, there is also a critical need and role for worker-led innovation in 480 

designing solutions, as modern slavery survivors have made clear: “nothing about us without 481 

us”.78 482 

Modern Slavery and Sustainable Development 483 

If contemporary forms of slavery obstruct sustainable development and contribute to 484 

climate change and other environmental challenges, how would the elimination of modern 485 

slavery contribute to sustainable development? The potential answer is threefold. First, 486 

workers subjected to modern slavery are financing some of the illegal and destructive 487 

practices that hinder sustainable development by excluding legitimate and appropriate 488 

development. Eliminating modern slavery means removing some criminal drivers that exploit 489 

and destroy both people and the natural world. Second, ending slave-based activities within 490 

areas of high biodiversity and critical natural resources, may create the opportunity for more 491 

sustainable practices to be implemented. Freed workers, for example, have found new 492 
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employment in sustainable forestry in the Amazon.13 When allowed to work for themselves 493 

and their families, workers formerly subjected to modern slavery generate incomes and 494 

purchase goods creating an upward economic spiral in their communities that has been come 495 

to be known as a ‘freedom dividend’.25,79 Third, if environmentally destructive commodities 496 

produced by workers subjected to modern slavery are removed from global supply chains, the 497 

proceeds that once went to criminals may be more likely to flow to workers and local 498 

communities – though that likelihood is not always assured given the nature of global 499 

markets and governmental control of industries by some countries.80 That said, regulating and 500 

requiring the inspection of supply chains to remove commodities and products that are 501 

destructive of both the environment and human rights and wellbeing supports Sustainable 502 

Development Goals across a number of areas, from children’s and women’s rights, to 503 

environmental protection, to worker’s rights, to reducing conflict. Initiatives like the 504 

Transparency in Supply Chains provisions of the United Kingdom’s Modern Slavery Act 505 

(2015)81 create the foundation for such just actions. 506 

 507 

Conclusion 508 

Concepts of development have shifted and grown over time, with new paradigms 509 

integrated to overcome identified deficiencies and inefficiencies. In 1970 Ester Boserup82 510 

revolutionised our understanding of development when she introduced the concept of the 511 

‘gender lens.’ Over time, as her ideas were adopted across the development community, and 512 

women were moved to the centre of development planning, outcomes dramatically improved. 513 

Today, gender mainstreaming is considered an accelerator for achieving the SDGs.83 The 514 

‘gender lens’ was controversial in its time, and an ‘anti-slavery lens’ is seen by some 515 

commentators to be controversial today.84 But placing an otherwise invisible population in 516 
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juxtaposition with other social and natural forces has the same potential for improved 517 

outcomes. From the modern slavery perspective, there is a need to accommodate the 518 

complexity of non-traditional socioeconomic factors that contribute to modern slavery.85 And 519 

from a sustainability perspective, there is a need to better understand and integrate anti-520 

slavery tools86 to prevent undermining environmental objectives. Applying a modern slavery 521 

lens will help accelerate sustainable development and the achievement of the SDGs. 522 
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 782 

Figure Legends 783 

 784 

Figure 1. Interactions between SDG Target 8.7 and Environmental Targets Comparison 785 

of number and type of interactions between 8.7 and the environmental targets of the SDGs. 786 

 787 

Figure 2. Heat Map of Interactions by Country Number of interactions per country as 788 

identified in the records. Note: Some records only identified interactions at the global or 789 

regional (e.g. Southeast Asia) scale and thus were not included in the heat map. 790 
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Tables 811 

 812 

Table 1. Selected SDG Indicators for Assessment 813 

Goal Target Truncated description 

 

 

6 

6.1 Equitable access to safe drinking water 

6.3 Improve water quality by reducing pollution 

6.4 Reduce number of people suffering from water scarcity 

6.6 Protect water related ecosystems 

 

7 

7.1 Universal access to modern energy (including clean energy) 

7.2 Increase renewable energy 

9 9.4 Upgrade infrastructure and retrofit industries to make them sustainable 

 

11 

11.5 Reduce the number of people affected by disasters 

11.b Increase number of cities and settlements resilient to disasters 

 

12 

12.2 Sustainable management and efficient use of natural resources 

12.4 Environmentally sound management of chemicals and wastes 

 

 

 

13 

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 

 

14 

14.2 Sustainably manage and protect marine and coastal ecosystems 

14.4 End overfishing and illegal, unreported and unregulated fishing 
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14.6 Prohibit certain forms of fisheries subsidies 

 

 

 

15 

15.1 Ensure the conservation, restoration and sustainable use of terrestrial and 

inland freshwater ecosystems and their services 

15.2 Halt deforestation 

15.3 Combat desertification 

15.5 Reduce degradation of natural habits and halt biodiversity 

15.7 End poaching and trafficking of protected flora and fauna 

 814 

Table 2. Sustainable Development Goal Scoring Adapted from Nilsson et al. (p. 321)32 815 

Interaction Name Nilsson et al.’s 

Explanation 

Our Application to Nexus  

+3 Indivisible Inextricably 

linked to the 

achievement of 

another goal. 

Environmental degradation and/or 

climate change was identified as the 

root cause or primary driver of modern 

slavery; therefore, if progress was made 

on the environmental SDG target we 

would expect to see progress on 8.7. Or 

modern slavery was identified as the 

root cause or primary driver of 

environmental degradation; therefore, if 

progress was made on 8.7 we would 

expect to see progress on the 

environmental SDG target 
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+2 Reinforcing Aids the 

achievement of 

another goal. 

Environmental degradation and/or 

climate change was identified as a 

factor or secondary or tertiary driver of 

modern slavery; therefore, if progress 

was made on the environmental SDG 

target we would expect to see progress 

on 8.7. Or, modern slavery was 

identified as a secondary or tertiary 

driver or factor of environmental 

degradation; therefore, if progress was 

made on 8.7 we would expect to see 

progress on the environmental SDG 

target 

 

+1 Enabling Creates 

conditions that 

further another 

goal. 

There was an indirect relationship in 

that environmental degradation and/or 

climate exacerbate root causes of 

modern slavery or modern slavery 

amplifies other sources of 

environmental degradation. Therefore 

by making progress on one target, you 

may indirectly benefit the other target. 

 

0 Consistent No significant 

positive or 

negative 

interaction  

A cursory interaction was noted, but 

supporting evidence was not yet 

detailed enough to disentangle the 

direction and strength. 
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-1 Constraining Limits options 

on another goal 

There was an indirect trade-off in that 

the cumulative effects of progress on 

one target would erode progress on the 

other. 

 

-2 Counteracting Clashes with 

another goal 

Progress on one target directly reduces 

advances toward achieving the other. 

 

-3 Cancelling Makes it 

impossible to 

reach another 

goal 

Progress on one target completely 

neutralizes progress on the other. 

 

 816 


