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1. Executive Summary 57 

(To be drafted later) 58 

 59 

2. Introduction 60 

Under the aegis of the Paris Agreement, parties committed to developing mid-century or long-61 

term low emission development strategies by 2020 (Long-Term Strategy or LTS, for short). These 62 

strategies must align with the short-term as well as medium time climate action and, also chalk out a 63 

climate-resilient development pathway (CRDP)1.  In a country like India, it is critical that such a 64 

pathway also embraces the principles of “common differentiated responsibilities” as well as 65 

respective national capabilities (See TERI LTS Mitigation document for more details)2 .  To ensure 66 

coherence with the national development priorities it is critical that country’s LTS also aligns with 67 

the Nationally Determined Contributions (NDC’s) where the NDC’s can be used as a potential tool of 68 

targeting short-term policy and the LTS as an instrument to attain long-term developmental goals 3. 69 

 70 

 71 

Fig 1: Climate Resilient Development Pathway 72 

 73 

IPCC (2018) 4 defines a climate-resilient pathway as development trajectories that reduce climate 74 

change as well as its impacts or, in other words, “combine adaptation and mitigation to realize the 75 

goal of sustainable development”. As indicated in Fig 1, Climate Resilient Development Pathway  76 

(CRDP) involves a transition from incremental responses and business-as-usual approaches to 77 
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transformational pathways that involve ambitious mitigation action, transformative adaptation 78 

practices and climate-sensitive developmental responses 5. Adaptation and mitigation choices have 79 

the potential to offset as well as contribute to sustainable development. Hence, it is critical that 80 

these choices are looked at holistically to minimize the trade-offs and maximize the co-benefits.  81 

A climate-resilient developmental pathway can be envisaged as an iterative dynamic process for 82 

managing changes in climate and other development forces within complex systems. It 83 

has been underlined that the effects of climate change  get  filtered through the socio-84 

economic systems in a country and hence can lead to uneven impacts on different socio-economic 85 

groups within countries 6. The tradeoffs associated with adaptation and mitigation action are also 86 

linked to the socio-economic and developmental context in a country 7. This outlines the importance 87 

of climate action rooted in the socio-economic and developmental context of a country including 88 

understanding the role of existing inequalities and power structure. A robust LTS for India should, 89 

thus, be capable of fulfilling developmental priorities and enhancing the resilience of local 90 

communities 2. TERI has already developed a framing document for India’s LTS concerning climate 91 

change mitigation. This document addresses the adaptation component of an LTS for India.    92 

The Paris agreement put forth a global adaptation goal (Article 7.1) on “enhancing adaptive capacity, 93 

strengthening resilience and reducing vulnerability to climate change, with a view to contributing to 94 

sustainable development and adequate response in the context of the aforementioned temperature 95 

goal” 1. While it is imperative to limit rising temperatures, the benefits of addressing adaptation 96 

cannot be ignored any longer. Climate change is already decelerating developmental outcomes and 97 

increasing disaster risks across the globe. As highlighted by the Global Commission on Adaptation 98 

Report released in 2019 investing in adaptation leads to avoided losses (in terms of lives and assets); 99 

economic benefits; and environmental benefits 8. The GCA report approximates that an investment 100 

of US$1.8 trillion globally from 2020 to 2030 in five adaptation priority areas including early warning 101 

systems, climate-resilient infrastructure, improved dry-land agriculture, mangrove protection, and 102 

resilient water resources can generate US$7.1 trillion in net benefits 8. The attainment of sustainable 103 

development goals also calls for stronger adaptation action.   104 

We argue that a long-term strategy for adaptation should be embedded in principles of  105 

- transformative adaptation, and, 106 

- an integrated systems approach 107 
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Incremental responses to climate change adaptation are often achieved through technological 108 

interventions and business as usual practices (e.g. building higher dykes to combat sea-level rise) 109 

and do not necessarily “challenge or disrupt existing systems”  9. Adaptation, when viewed through 110 

the lens of transformation, places a critical focus on the questions of power and preferences that 111 

often dictate the outcomes of adaptation action 10.  While incremental responses are important to 112 

address immediate climatic risks, transformational adaptation envisages adaptation as an 113 

opportunity to put forth “novel policy options and position adaptation firmly as a component of 114 

development policy and practice” 7. Such an approach also pushes decision-makers to extend their 115 

concerns from proximate causes of risk including demographic characteristics and livelihood 116 

composition among others to directing fundamental change at the existing socio-ecological system 117 

addressing root causes like socio-cultural and economic structures and, questions of power as well 118 

as agency 11. A major barrier to transformational practices is the silo-based nature of climate change 119 

adaptation, often operationalized in a project mode focusing on specific sectors. Such an approach 120 

fails to capture the integrated nature of the socio-ecological system as well as the intersections and 121 

continuous feedback loops that exist between different sectors. In light of the above discussions, this 122 

framing document outlines a comprehensive guideline that can aid in the formulation of a  long-123 

term adaptation strategy for India.   124 
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3. Pillars of Framework 125 

The following section builds on a broad approach that is recommended for developing a long-term 126 

adaptation strategy. Figure 2 shows the key determinants of a successful long-term climate-resilient 127 

development pathway, which also form the framework of this guiding document. 128 

 129 

130 
 131 

Fig 2: Pillars of the Adaptation Component of the Long-Term Climate Resilient Development Pathway 132 

 133 

At the onset, it is imperative to take stock of the Developmental Context of the country. Climate 134 

change and development have direct linkages, and evidence suggests that climate risks pose a threat 135 

to the developmental process. The developmental context of a country, influences impacts and 136 

vulnerabilities, shapes the responses to climate impacts and influence the outcomes of adaptation. 137 

In the context of a developing country like India, policy makers must review the growth trajectory, 138 

identify key barriers and opportunities to integrate and better facilitate the developmental and 139 

resilience agendas.  140 

The second pillar is a sound Analytical Framework that builds on the developmental context and 141 

provides an in-depth understanding of the climate-change realities and assumptions to design smart 142 

future policies. This pillar has a strong basis in climate science, integrating climate modelling, risk 143 

assessment and vulnerability analysis. An essential aspect of this pillar is that it aims to address the 144 

uncertainties that often pose as hindrances in long-term planning. It looks at the need for 145 

granular and integrated assessment, and thorough landscaping to recognise the nature of 146 

uncertainties and ensure a robust, well informed and relevant adaptation decision-making process.  147 
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The third pillar of this framework, Resourcing Adaptation, forms a crucial aspect of the LTS. This 148 

section highlights the role of development indicators and socio-economic capital along with fiscal 149 

and technological capital with respect to climate change adaptation. It follows a three-step approach 150 

which begins with conducting a landscape assessment of Human, Social, Infrastructural and Natural 151 

Capital to understand the current scenario. The second step involves financial and technological 152 

mapping to understand status and access to both these capitals and then estimating costs of future 153 

action. The third and final step focuses on resource mobilisation and allocation which includes 154 

allocation and redistribution of existing resources, as well as additional resources to ensure the 155 

financial viability of a climate-resilient development pathway. 156 

Governance of Adaptation forms the last pillar of this framework.  It looks at ensuring strong 157 

institutional arrangements, effective stakeholder engagements as well as enhanced monitoring, 158 

evaluation and learning in the adaptation strategy, ensuring it is cognisant of the dynamism of 159 

climate change and adaptation.  160 

These pillars address two critical issues that must be encompassed in the LTS- domestic 161 

development and building community resilience. The subsequent sections shed light on each pillar in 162 

a comprehensive manner, and highlight the challenges and opportunities associated with them. 163 

  164 
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Box 1: COVID-19 Pandemic and Decision-

making Under Uncertainty 

The COVID-19 pandemic has not only 

highlighted this aspect of uncertainty but has 

brought to the forefront the crucial notion of 

‘decision-making under uncertainty’. Living in 

the COVID world - beyond working for a safe 

and resilient futures, a key issue is to defend 

the development gains today, which poses as 

such a huge global burden. The pandemic has 

exposed vulnerabilities in multiple levels, 

especially at the systems levels and the world 

struggles to find a restart button there. 

Understanding of the nuances of such 

situations is what is necessary to take into 

the future.  

4. Developmental Context - Linking Adaptation and Development 165 

A plethora of literature exists that provides evidence on the close linkages between climate change 166 

and development, also arguing that climate risks and vulnerabilities derail the development process. 167 

Climate change is predicted to increase India’s poor population by 50 million than there otherwise, 168 

by 2040 12. India is also one among the most disaster recumbent nations in the world with as many 169 

as 1.2 billion people exposed to fragile landscapes prone to hazards such as floods, cyclones and 170 

droughts 13. Therefore, it is critical that India addresses climate change and developmental issues in 171 

an integrated manner.   172 

The developmental context of a country structures the nature of impacts and vulnerability, 173 

individual and collective responses to climate 174 

impacts and, thereby shape the outcomes of 175 

adaptation 14,15. Climate action including 176 

adaptation and mitigation plays a key role in 177 

realising developmental goals. Adaptation is 178 

strongly embedded in the local development 179 

context and hence coordination and integration 180 

with existing development action is very critical. 181 

It is thus imperative that CRDPs look at how to 182 

develop resilience at all levels – national, 183 

subnational as well as local level – making 184 

mainstreaming a key aspect. One possible 185 

solution to address this conundrum is to 186 

mainstream climate change into the decision-187 

making and development planning process 16. 188 

‘Mainstreaming’  should not only create 189 

opportunities for effective & efficient use of resources, but also aid in achieving development that is 190 

resilient to current and future risks 16,17. This addresses the critical aspect of addressing differential 191 

vulnerability and the potential trade-offs that exist between adaptation and development 18. Such an 192 

approach also allows for a means to scale-up adaptation actions at the local level, aligning 193 

adaptation action with national developments plans 3. For example, a substantial case can be made 194 

for the integration of climate change in India’s Five-Year Action Plan.   195 
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In addition, while there are multiple benefits to mainstreaming climate change into development, a 196 

major factor that is associated with the climate discourse is that of uncertainty. The proposed 197 

climate-resilient development pathways aid the decision making process by making it more flexible 198 

in terms of implementation and limits undesirable mal-adaptive practices.  This practice would entail 199 

a mix of technological, financial and governance solutions for climate change adaptation 19. The 200 

participatory nature of this process allows for a more transformational approach to climate change 201 

adaptation.  202 

4.1. Key Systems 203 

Climate change is a complex issue that integrates many scientific fields to explain and estimate the 204 

immediate and potential long-term impacts. The impacts include effects of GHGs on the planet’s 205 

climatic system, energy balance, and ecosystems as well as social and economic systems 20. A 206 

complex issue garners a complex response to tackle it, both, at the temporal and spatial scales.   207 

The Assessment of Climate Change over the Indian Region report published by the Ministry of Earth 208 

Sciences gives the latest data on climate change observed in the Indian subcontinent. It reports that 209 

there has been a noted 0.7℃ rise in average temperature over India for the 1971-2018 period 21. It 210 

also estimates that the average temperature is projected to rise by 4.4℃ over the country by the 211 

end of the century. The report also gives evidence to the changing precipitation pattern, increasing 212 

sea surface temperature of the Indian Ocean, rising sea level, increasing droughts, and changes in 213 

temperatures of the Hindu Kush Himalaya region 21.  214 

The report launched by the Global Commission on Adaptation in 2019 enumerates the imperative 215 

for climate adaptation on three fronts: the human imperative; the environmental imperative; and 216 

the economic imperative 8.  217 

The development pathway of India is marked by the dependence on climate-sensitive sectors- 218 

agriculture, water, health, infrastructure, natural ecosystems and forestry and energy. This makes 219 

the socio-economic system of the country highly vulnerable to climate change and its impacts. For 220 

the purpose of the guiding framework, the following 6 systems are identified for developing a Long-221 

term Strategy- agriculture, water, urban, rural, health, and natural environment. Disaster risk 222 

management and resilient infrastructure are cross-cutting issues across the 6 systems mentioned 223 

above.  224 
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4.1.1. Food  225 

Climate change is a threat to food and nutritional security 22. The FAO defines food and nutritional 226 

security as- ‘Food security exists when all people, at all times, have physical, social and economic 227 

access to sufficient, safe and nutritious food which meets their dietary needs and food preferences 228 

for an active and healthy life’. While India is self-sufficient in several food crops (like rice and wheat), 229 

the country still faces the significant challenge of food insecurity. Food assistance schemes were 230 

introduced as early as the 1940s in India, and while they have had a significant impact on tackling 231 

hunger, food systems face new challenges 23. These challenges like increasing populations, improper 232 

natural resource management coupled with changing climate systems have made the country’s food 233 

system susceptible to imbalance. Food systems are highly vulnerable since they are influenced by 234 

changing weather patterns, extreme weather events and reduced quality of natural resources. 235 

Climate change has several impacts on food systems- changing crop productivity as a result of 236 

changing weather; unequal access (for different social groups) to food exacerbated by the 237 

differential vulnerability. These impacts are expected to have an overall negative impact on 238 

economic development 24.  239 

4.1.2. Water  240 

India is the second-most populous country in the world, but only has 4% of the world’s total water 241 

resource. The country is heavily dependent on precipitation to meet its water needs 25. The rise in 242 

frequency of extreme weather events leads to increased instances of floods and droughts and 243 

changing precipitation patterns lead to a natural reduction of groundwater recharge. Changes in the 244 

glacial melt also have severe impacts on some of the major river systems in India. Any alteration in 245 

the Ganga-Brahmaputra-Meghna system will have an adverse impact on irrigation and subsequently 246 

the food security of the millions of people dependent on this river system 26. ‘The Water Gap – The 247 

State of the World’s Water’ report estimates that more than 163 million people do not have access 248 

to clean water27. Droughts, reduction in groundwater levels and poor water management 249 

exacerbates this problem. The Composite Water Management Index released by Niti Aayog in 2018, 250 

states that an investment close to INR 20,00,000 crores is required to bridge the expected water 251 

supply gap by 2030 28.   252 

4.1.3. Rural  253 

Rural areas are predominantly defined in terms of vast open areas and smaller settlements. 254 

Populations in these areas are dependent on several sources of income, of which agriculture and 255 
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exploitation of natural resources have a greater share 29. The dependence on agriculture and natural 256 

resources makes rural areas highly vulnerable to the impacts of climate change. These impacts 257 

compounded with existing vulnerabilities- poverty, lower levels of education, etc. make these 258 

regions highly vulnerable 30. The impacts of climate change can be two-fold: impacting infrastructure 259 

and causing loss of life and, the impact on agriculture and the natural resources that rural 260 

populations depend on 31.  261 

Agriculture dependent livelihoods  262 

Agriculture plays an important role in the Indian economy, along with fisheries and forestry, it is 263 

one of the largest contributors to the country’s GDP. It is estimated that 49% of the country 264 

continues to be dependent on agriculture as their principal source of income 26. For the 2017-18 265 

period, the Central Statistics Office estimated that the share of agriculture and its associated 266 

allied sectors accounted for 14.82% of the Gross Value Added. It is estimated that 70% of rural 267 

India is primarily dependent on agriculture for their livelihood. Therefore, agriculture plays a vital 268 

role in the economy of the country. This sector can be considered as one of the most climate-269 

dependent sectors since 52% of agriculture is rain-fed 26. Changing climate- inadequate and 270 

unequal distribution of rainfall, rising temperature, sea-level rise, increased frequency of extreme 271 

weather events have an adverse impact on crop yield. This puts the rural economy at great risk.  272 

Agriculture plays a dual role in climate change, while the sector is highly vulnerable to climate 273 

change and its impacts it is a major contributor to climate change. Therefore, adaptation action 274 

within the agricultural system provides an opportunity to goals of addressing vulnerabilities 275 

(thereby building resilience) and emissions reduction32. 276 

Non-agriculture dependent livelihoods  277 

While agriculture plays a significant role in the rural economy, it also shaped by non-agricultural 278 

activities and is constantly influenced by the ever-changing urban landscape 24. The non-279 

agriculture activities include- mining and quarrying, manufacturing and processing, to name a few 280 

29. It has been noted that in the last four decades, the share of agricultural income in rural has 281 

reduced from 72.4%- 39.2% 33. National data suggests that a staggering 88% of farming 282 

households are dependent on some non-agriculture related activity for their income 24,34. Non-283 

agriculture activities are therefore becoming an important part of the rural economy. This calls 284 

for adaptation action in rural areas that consider both socio-economic and natural environment 285 

aspects to safeguard life and livelihoods.  286 



 

14 

 

4.1.4. Urban  287 

The 2011 Census estimates that 31.14% of the country’s population (about 377 million) lived in 288 

urban areas. This population is further projected to grow to about 600 million in 2031 and 850 289 

million by 2051. This increasing rate of urbanization in recent decades is propelling the country to 290 

become the second-largest urban system in the world. These growing urban systems increasingly 291 

face climate stressors in the form of- heatwaves, floods, droughts, etc. Some of the largest and most 292 

densely populated cities in India are found along the country’s long coastline and exceedingly 293 

vulnerable to sea-level rise and the associated risks. These risks include loss of land due to erosion, 294 

damage to infrastructure and a heightened vulnerability to flooding. The compounded risks of rising 295 

sea levels and heightened vulnerability to flooding increase the destructive potential of storm surge 296 

8,21. Additionally, within urban areas, urban informal settlements face critical risks. Informal 297 

settlements are marked by poor and/or no access to basic infrastructure and services, are often 298 

located at the geographically most vulnerable locations and are also faced with issues of tenure 299 

security. These factors make them particularly vulnerable, and these vulnerabilities are further 300 

compounded by the impacts of climate change.   301 

There are around 50 cities in India that have a million-plus population and often experience disasters 302 

that have devastating impacts on the socio-economic system. The devastating floods that affected 303 

the cities of Kochi, Chennai and Mumbai in 2019, 2015 and 2005 respectively necessitate the need 304 

for adaptation planning at the city level. In the face of the enormous challenges posed by a changing 305 

climate and existing socio-economic inequalities, cities must address the components of disaster risk 306 

management and building resilient infrastructure.    307 

4.1.5. Health  308 

Several studies indicate that climate change poses a major threat to human health. High 309 

temperatures and extreme weather have been associated with increased risk of heat strokes, water-310 

borne and vector-borne diseases, etc. With the country witnessing record temperatures in 311 

consecutive years heatwave occurrences have become common and urban areas are left with the 312 

twin challenges of heat stress and urban heat island effect. Higher moisture content and warmer 313 

temperatures are conducive for the spread of vector-borne diseases. The threat posed by climate 314 

change to agriculture and water resources can impact the affordability of food and potable water 315 

leading to reduced nutritional intake especially in the economically weaker sections.  316 
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4.1.6. Natural environment  317 

India accounts for only 2.4% of the world’s land area but is home to 7-8% of all the recorded species 318 

on the globe and has four out of 34 biodiversity hotspots. Several geographical regions in the 319 

country are extremely vulnerable to the impacts of climate change. The Himalayan ecosystem, 320 

coastline (7517 km), forests, deltas, mangroves are some of the natural environments that face the 321 

threat of climate change. These areas are of paramount importance since they provide natural 322 

protection against the changing climate. For example, forests play a vital role in regulating water 323 

services, mangroves provide a natural protection against storm surges, etc. these ecosystems 324 

underpin the smooth functioning of the economy and society as a whole 35. Several studies show us 325 

that these ecosystems face a severe threat of destruction due to anthropogenic activities. This calls 326 

for action to harness the potential of nature-based solutions and ecosystem-based adaptation to 327 

build community resilience. 328 

Systems thinking is defined as “cognitive paradigm that involves an implicit tendency to recognize 329 

various phenomena as a set of interconnected components that interact with one another to make a 330 

dynamic whole” 36. This approach encompasses the understanding that the social, economic and 331 

natural systems are interconnected, constantly changing and that human beings are members of this 332 

dynamic system 37.  333 

A common theme that emerges as a cross-cutting issue across the systems is the need for disaster 334 

risk management and climate-resilient infrastructure necessary to deal with dynamic change. Given 335 

the geographic and climatic diversity in India is prone to all major natural disasters. As given by the 336 

National Institute of Disaster Management about 58.6% of the country’s landmass is prone to 337 

earthquakes; over 12 % (40 million hectares) of land is prone to flooding; of the 7,516 km lo ng 338 

coastline, close to 5,700 km is prone to cyclones and tsunamis; and 68% of cultivable land is prone to 339 

droughts (NIDM). The subsequent section on Risk Profiling describes the importance of assessing 340 

climatic risks and ensuring that the basis of a long-term adaptation strategy rests on robust scientific 341 

evidence.  342 

India ranks no. 14 on the Climate Risk Index 2020 released by Germanwatch 38. Each year weather-343 

related extreme events lead to loss of life in the thousands and economic losses in the billions. 344 

‘Assessing India’s mounting climate losses to Financial Institutions’ by ACT notes that the economic 345 

losses have doubled in India over the last decade 39. An increasing frequency21 of climate-related 346 

disasters necessitates the need for climate-resilient infrastructure to reduce the loss of life and 347 
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economic losses as well. The aim of addressing developmental agenda can only be realised with 348 

sound investments in infrastructure. Innovative infrastructure can play the dual role of emissions 349 

reduction and building resilience40. An initiative like the Coalition for Disaster Resilient Infrastructure 350 

(CDRI) by the Government of India is a crucial step to realising the goal of building climate resilience. 351 

The government has pledged USD 70 million to fund this coalition that aims to pool not only 352 

resources but to share best practices as well to build resilience.  353 

Box 2: A System’s Perspective of Heat Stress Management 

With the rise in global temperatures there will be increased instances of heat stress will 

become more common. Heat stress refers to “heat received in excess of that which the body 

can tolerate without suffering physiological impairment” which especially increases workers’ 

vulnerability and occupational risks 41. Adaptation action plays a critical role in addressing 

heat stress concerns.   

A report by the Ministry of Earth Sciences, points out that it is likely that India will experience 

increased frequency of warm days and nights in the coming decades. It is also projected that 

the frequency, duration, intensity, and areal coverage of heatwaves will likely increase during 

the course of the century 21. India’s highly vulnerable status necessitates that heat stress 

management be applied using a Systems Thinking approach. It is crucial that adaptation 

measures are implemented across sectors that will most likely be impacted by heat stress 41. 

1. Agriculture (technological improvements to adapt more effectively to heat stress, 

research on heat resistant crops, promoting mechanization and skills development in 

order to ensure higher productivity and food security, enhancing access and efficiency of 

supply chains and storages) 

2. Rural (with respect to early warning systems, monitoring and information sharing on 

weather conditions in agricultural areas) 

3. Urban (adaptive measures to be provided for the most vulnerable communities within 

urban areas; energy efficiency of buildings addressed in both domestic and commercial 

sectors; increasing green cover) 

4. Health (health infrastructure to cope with increased future inflow related to heat stress) 

A systems thinking approach as elucidated above can be adopted to ensure adaptation and 

building resilience.  

  354 
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5. Analytical Framework 355 

5.1. Risk Profiling 356 

India is one of the most vulnerable countries to changing climate and has experienced a vast number 357 

of climate-related extreme events in the recent past including floods, droughts, heatwaves, cyclones 358 

and other associated consequences on health and livelihood. India will continue being impacted by 359 

climate change mainly because of its growing population and huge dependence on agriculture-360 

related activities.  Hence, it is of utmost importance to have a robust, comprehensive and holistic 361 

approach to develop a long-term adaptation strategy considering the wide-ranging climate-related 362 

risks and hazards the country is facing and is expected to face towards the mid-century period. An 363 

exhaustive understanding of current/past climate risks is one of the most important foundations for 364 

the formulation of adaptation strategies to manage future climate risks.  It is also necessary to 365 

consider the relationship between past risks and the adaptation strategies developed to manage 366 

those risks.  367 

Changing climate creates cascading risks in various key systems such as food, rural, water, cities, 368 

urban, health and natural environment which are often inter-related and even leads to an 369 

undesirable consequence at various scales. Although climate-change impacts over individual systems 370 

are extensively studied, their overlaps and interactions are rarely considered. However, these 371 

impacts are likely to be of great effect, as they can amplify effects and lead to indirect impacts in 372 

other regions, thus strongly increasing the challenges to adaptation.  Therefore, it is a major 373 

scientific challenge to assess climate risks across domains, and in a meaningful manner to decision-374 

makers.  375 

Risk profiling is a key element in the risk assessment process of a region. It is developed by 376 

identifying the types of events that could occur in a particular geographical location, the probability 377 

of the occurrence of events with varying severity and the impacts of those events including 378 

economic, infrastructure, socio-cultural and public health losses 42. A granular scale risk profiling and 379 

risk assessment can assist regional scale long-term adaptation planning by identifying areas with 380 

varying exposure to various climate change-related hazards and formulating a step-based plan to 381 

prepare and mitigate the possible the consequent impacts like sea-level rise, extreme heat, storms, 382 

flood, droughts etc. It would also make the communities well informed about the reality of the risks 383 

that they could face in the near future.  384 
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A robust adaptation strategy should be underpinned by scientific evidence and the latest 385 

technology. The best available information on the current and future climate will support developing 386 

an informed decision making on adaptation. For the same it is suggested that an LTS includes a 387 

Landscape Assessment, generation of a Granular Scale Database, Integrated Modelling Approach, 388 

and acknowledgment of Uncertainty in the process. 389 

 390 

Fig 3: Pillars of Risk Profiling 391 

5.1.1. Landscaping:  392 

A Landscaping exercise is imperative to understand the current state of climate risks and 393 

assessments being carried out in the country which helps in identifying the relevant loopholes and 394 

limitations within the available resources. Such a practice would also be beneficial for recognizing 395 

the key questions and components that need further clarification. Landscaping is also necessary to 396 

identify the current challenges faced by climate risk decision-makers viz. in terms of identification 397 

and interpretation of timely, reliable and appropriate climate risk information and then using that to 398 

make well-informed decisions. Proper landscaping paves way for the formulation of a 399 

comprehensive and holistic climate risk profile over the country which incorporates the solutions to 400 

address the shortcomings in the existing practices.  401 

5.1.2. Granular Scale Database:  402 

 One of the key considerations to generate a robust climate risk profile is the scale. Since most of the 403 

climate change impacts are local in nature, it is best addressed through bottom-up methods suited 404 

to particular activity and location. The climate change risks that a particular community faces vary 405 

from place to place.  A localised risk profile hence is always a preferred choice as it takes into 406 
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account those unique characteristics of an area. It will help communities engage in an informed and 407 

comprehensive decision-making process. A local-scale risk assessment and profile would help in 408 

recognising the parts of a community which might be at risk. Currently, climate information like 409 

extreme weather and climate scale events, climate projections and risks of climate change etc. are 410 

available for both global and national level. However, the most challenging aspect is the translation 411 

of the available information into information more relevant at the local and city level due to 412 

limitation in granular data at that scale. The lack of data hinders the development of a strong 413 

adaptation strategy.  Hence, an emphasis should be made on generating a comprehensive granular 414 

scale database on climate change risks and impacts assisting the translation of available global 415 

information onto regional and local level. A coarser resolution data for risk may be relied upon as a 416 

first degree of approximation in case of non-existence of local level risk information e.g. while 417 

moving from district level to state level to zonal level.  418 

 Although climate modelling datasets for India are available on the CORDEX India website, which is 419 

being coordinated by Indian Institute of Tropical Meteorology, Ministry of Earth Sciences, 420 

Government of India, the datasets lack granularity and does not provide sufficient resolution to draw 421 

out substantial information over district scale43. Currently, these are the only dynamically 422 

downscaled global modelling datasets available with the government of India. This dataset provides 423 

information about the meteorological parameters and does not include information about sectoral 424 

impacts.  425 

While identifying various climate risks, it is also important to classify the risks according to the 426 

systems or sectors based on their impacts such as for agriculture, water, health, urban and natural 427 

environment. This would help in further granularizing the risks system-wise and present different 428 

options to either adapt with, mitigate or avoid the impacts.  In the past, many institutions in India 429 

have incorporated the climate modelling datasets for assessing the climate risks for different states 430 

as well as while drafting the State Action Plan on Climate Change for different states. 431 

5.1.3. Modelling:  432 

To effectively understand the future climatic conditions and the associated risk, a set of different 433 

kind of models can be used. One approach is towards using the latest state of the art Integrated 434 

Assessment Models (IAM). These are a unique class of models that integrate global biophysical and 435 

economic systems 44. It has become a common tool for assessing strategies to address climate 436 

change, including the costs and benefits of such strategies over time 45. It highlights how the human 437 
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development and societal choices in the future affect and interact with the regional climate which is 438 

necessary to determine and support national level and regional level adaptation policy decisions 439 

between different choices. This integrated assessment modelling brings together all elements 440 

including climate economics, population growth, etc. and therefore provides a picture of what the 441 

future would look like. It provides a coherent framework for understanding the climate change 442 

problem and for informing judgments on different options for dealing with climate change.  443 

An alternate approach is the use of a combination of hybrid coupled climate models and impact 444 

models. Even though, Global Climate Models (GCM) provide reliable climate information and 445 

support a better understanding of the variability and changes on large-scale, the information from 446 

GCMs is, however, spatially too coarse to assess the regional or local scale impact of climate change. 447 

GCMs also have large biases and uncertainties attached in representing the current and future 448 

climate and these issues cascade to the local scale, which limits the applicability of GCMs in impact 449 

assessment studies at the local scale 46. Hence, in order to bridge this gap between the GCMs and 450 

impact models, downscaling techniques should be used to synthesize the regional or local level 451 

climate information from the GCMs. Therefore, a suite of regionally relevant and bias-corrected, 452 

high-resolution regional climate models should be used for simulating the regional level climatic 453 

parameters as required by impact assessment models. Impact models are a class of models which 454 

model the impact of climate change including on a range of economic sectors. These models 455 

incorporate climate model outputs and analyse how these environmental changes will have an 456 

impact on various such as agriculture, water, health, urban and natural environment.   457 

5.1.4. Uncertainty:  458 

Uncertainty can be defined as a state of incomplete knowledge that can result from a lack of 459 

information or from disagreement about what is known or even knowable. It may have many types 460 

of sources, from imprecision in the data to ambiguously defined concepts or terminology, or 461 

uncertain projections of human behaviour. Uncertainty can, therefore, be represented by 462 

quantitative measures (e.g. a probability density function) or by qualitative statements (e.g. 463 

reflecting the judgment of a team of experts) 47. Climate change assessments are often dominated 464 

by uncertainty and affect the choice of methods and the confidence attached to the results.  465 

Uncertainty is considered as one major hindrance for well-informed adaptation policy. There can be 466 

many sources of uncertainties related to climate change impacts and adaptations which include 467 

measurement errors, natural variability resulting from unpredictable natural processes within the 468 

climate system, model limitations, future emissions trajectories, future changes in societal 469 
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preferences etc 48.  Often, improper consideration for uncertainties leads to increase the likelihood 470 

that the action taken will be inadequate, inappropriate or increase vulnerability. Hence, recognising 471 

the nature of uncertainties is crucial for a robust, well informed and more relevant adaptation 472 

decision-making process.    473 

Based on this understanding, what is proposed is that the following principles must guide the risk 474 

profiling exercise of an LTS: 475 

• The need to have strong and comprehensive landscaping before the risk profiling and 476 

risk assessment 477 

• An understanding of an ideal, prescribed scale at which the risk profile needs to be 478 

developed, emphasizing the need for granular scale data to improve the accuracy of 479 

evidence that further informs adaptation.  480 

• Use of various possibilities and methods of modelling, ideally using state of the art 481 

Integrated Assessment Models (IAMs) or alternatively a combination of hybrid 482 

coupled climate models and impact models to have relevant, regional scale 483 

understanding of climate risks that form the basis of the development of adaptation 484 

strategies  485 

• Acknowledging the importance of uncertainty to be embedded in the communication of 486 

climate information for adaptation planning. 487 

 488 

5.2. Vulnerability Assessment 489 

Understanding vulnerabilities constitute an integral component of mainstreaming climate change 490 

into the existing policy mechanisms. Vulnerability to climate change is subject to a range of social, 491 

economic and environmental factors that a system is exposed to. Vulnerability Analysis (VA) refers 492 

to the process of identifying, quantifying, and prioritizing the vulnerabilities to climate change in a 493 

system. The dominant literature on vulnerability and adaptation is impact-oriented and focuses 494 

largely on specific outcomes of climatic risks on socio-economic systems 49. However, to harness the 495 

transformative potential of adaptation measures, vulnerability analysis has to have a renewed focus 496 

on structural rather than proximate causes.    497 

The IPCC 50 provides a typology of vulnerability under which it is identified as encompassing two key 498 

elements - adaptive capacity and sensitivity. Sensitivity refers to the degree to which a system will 499 
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respond to a change in climate, either positively or negatively. Adaptive capacity describes the ability 500 

of a system to adjust to actual or expected climate stresses or to cope with the consequences. The 501 

IPCC WGII AR5 also refers to the capacity to adapt as ‘a function of wealth, technology, education, 502 

information, skills infrastructure, access to resources, and stability and management capabilities’ 51, 503 

highlighting the multiple dimensions to risk and vulnerability and, consequently, reiterating the 504 

argument that climate change VA should go beyond simple analysis and quantification of immediate 505 

climate change-related hazards and exposure. It should be capable of informing adaptation planning 506 

and policy by, identifying ‘hotspots’ and the reasons/causes of vulnerabilities and, understanding 507 

how different elements interact within a system and in the larger narrative of a changing climate. It 508 

assesses characteristics of the system itself and its response to hazards - sensitivity, as well the 509 

system’s ability to deal with anticipated impacts – adaptive capacity 52. A thorough VA not only helps 510 

establish an understanding of the extent to which climate variabilities and extremes will affect the 511 

system in question. It also carries forward the understanding from defining climate risks, while it 512 

elucidates on the questions of who and/or what is at risk, to what extent and from what. It 513 

integrates information regarding climate risks with risks that are socio-economic, political, 514 

infrastructural, financial, institutional, and technological in nature within a system.    515 

Patwardhan, et. al argued that “vulnerability is systemic, and a consequence of the state of 516 

development. It is often manifested in some aspect of the human condition, such as under-517 

nourishment, poverty, or lack of shelter. Outcomes are determined by a combination of climate 518 

hazards and system vulnerability” 53. The existing human condition, socio-economic, cultural, and 519 

political factors act as key drivers in amplifying the vulnerability of a system to climatic variability 520 

and extreme weather events, as well as impact its capacity to deal with such changes. India has 521 

historically always been a climate-sensitive region because of its vast landmass, which is surrounded 522 

by oceans and mountains, however, over the years there has been a significant shift in the pattern of 523 

climate risk in the country, and its vulnerability as impacted by its state of development. Poverty and 524 

inequality continue to be two drivers that increase its society’s vulnerability to climate risks. 525 

Furthermore, relational vulnerabilities and their outcomes are well manifested in the Indian context 526 

such as increased vulnerabilities of those engaged in agriculture and allied sectors, as well as those 527 

belonging to marginalized groups 54.    528 

India’s vulnerability to climate change, in this regard, is influenced by a mix of non-climatic drivers, 529 

including those related to its economy, social development, governance, and environmental 530 

sustainability 55. India's economy is tied to crucial sectors such as agriculture, water resources, 531 

natural ecosystems and forestry, health, sanitation, infrastructure and energy. It has to be also noted 532 
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that regions with medium, low climate sensitivity can still be highly vulnerable to climate change due 533 

to low adaptive capacity. The extent of biophysical and socio-economic diversity in India calls for 534 

focused vulnerability assessments of different landscapes. These focused vulnerability assessments, 535 

it is thus suggested, could be based on Arid and Semi-arid areas, Coastal zones, Himalayan regions. 536 

Such an assessment may also need to be mindful of Urban, Rural and Rurban contexts. Furthermore, 537 

inter-linkages and the inherent complexities prevalent in the climatic and socio-economic systems 538 

impact the definition of ‘vulnerability’, and therefore, who/what is vulnerable evolves. This 539 

highlights a need for regular vulnerability assessments which inform adaptation planning 540 

accordingly. Thus, it can be inferred that there exists a need to analyse short, medium and long-term 541 

projections of climate changes over India along with their impacts on key economic sectors as well 542 

as human systems at sub-regional scales 25,56. Such an assessment would allow informing adaption 543 

planning and policy in a manner that is regionally as well as temporally contextual.     544 

 545 

Fig 4: Key aspects of proposed vulnerability analysis 546 

What is thus proposed is that adaptation planning is informed by a thorough understanding of 547 

contextual vulnerabilities and not limited to climatic risks, but also encompassing socio-economic 548 

factors. In the long run, for effective policy, the VA must focus on certain principles which include:  549 

1. A strong basis on inferences of current and future risks from climate sciences. While there 550 

exists a high degree of uncertainty in long-term planning, science-based risk assessments 551 

and climate modelling provide evidence in minimizing these uncertainties and better inform 552 

future and long-term action.   553 

2. The vulnerability assessments should be focused on studies, i.e. ensuring the VA 554 

encompasses all landscapes and contexts. Landscapes may be divided into Arid and Semi-555 

Arid, Coastal Zones and Himalayan Regions, as has been done in previous assessments in 556 
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India. With respect to contexts, it is recommended that the analysis should encompass the 557 

Urban, Rural as well as the Rural-Urban (Rurban) continuum.   558 

3. An understating that the VA must inform adaptation planning should be embedded in the 559 

process. The VA should also answer key questions of who and/or what is at risk, to what 560 

extent and from what, providing a clear insight into the identification of hotspots and 561 

understanding interactions within a system.  562 

4. Given that climate change is a dynamic phenomenon, its impacts and their consequent 563 

contexts and risks are ever-changing. Additionally, even vulnerability as a concept is a 564 

constantly evolving phenomenon. This thus requires that VA’s, especially those informing 565 

long-term policies are conducted regularly. This would ensure that planning and policies are 566 

relevant and enhance their effectiveness.  567 

  568 
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6. Resourcing Adaptation 569 

This section discusses the framing of resourcing strategy for adaptation following an account of the 570 

methodology and rationale. To begin with, it must be noted that adaptive capacity is linked directly 571 

to broader development indicators, such as education levels and existing technical capacities, along 572 

with its current and future state of the environment 57,58. Actions that lead to adaptation enhance a 573 

system’s coping capacity, just as their existing capacities determine the current response and level of 574 

adaptation. Furthermore, climate change adaptation must be understood within constantly evolving 575 

socio-economic and developmental contexts. This implies that adaptation entails within it a certain 576 

level of uncertainty that requires deepening of human, social and technical capital that allows us to 577 

respond at the same pace of change in climate and its impacts 59. As a result, efforts to get right 578 

financing (fiscal mechanisms) in place are as important for successful adaptation as is ensuring 579 

having the right institutional structures, investment in social and human capital, legal framework and 580 

political will 60. Adaptation planning, thus, requires critical inputs that go beyond, but are not 581 

unresponsive to, financial and technological capital; and so, for the purpose of this document, we 582 

use the broader term ‘Resourcing for Adaptation’ instead of financing61,62. 583 

The pathway proposed by this Long-Term Strategy (LTS) reiterates the need to integrate and align 584 

long-term climate adaptation and resilience-building goals to sustainable development goals, as has 585 

been noted in India’s National Action Plan on Climate Change (NAPCC). Resourcing for adaptation, 586 

thus, requires mobilisation and allocation of resources which is informed by a thorough landscape 587 

assessment and future-scenario analysis. Building on this need for a more holistic, integrated 588 

approach to adaptation planning and investment, the LTS proposes a three-stage analysis and 589 

planning framework for climate adaptation-related resourcing. Stage 1 includes assessing capital for 590 

adaptation w.r.t human, social, natural, and infrastructural capital. Stage 2 involves a financial and 591 

technological assessment, and Stage 3 includes mobilisation and allocation of resources.   592 

Stage 1: Assessment of Human, Social, Infrastructural and Natural Capital  593 

This document proposes a pathway that aims towards the development of aligned and 594 

integrated policies for catalysing long-term resilience. As an initial step, an assessment of its 595 

Human, Social, Infrastructural and Natural Capital is proposed. Successful and effective 596 

utilization of resources allocated to adaptation is contingent on these components. Such an 597 

analysis would, thus, provide a baseline assessment of current capacity and access within 598 

each capital component and, a baseline report could help further highlight levels of 599 
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vulnerability, which may affect the urgency and type of action required. Additionally, a 600 

future needs assessment could be helpful to understand better what kind of resource 601 

allocation for capital development is required to improve adaptive capacity and reduce 602 

vulnerability.   603 

An assessment of the NATCOM-II by Patra55 revealed that adaptation planning and programs 604 

in India have focussed on agriculture, water and disaster risk management systems. The 605 

health and natural environment systems, as well as social components such as dimensions of 606 

gender and inequality, continue to receive little attention. Landscaping of the current social, 607 

human, infrastructural, and natural capital as suggested in this stage would bring forward all 608 

realities and help address this gap.  609 

Stage 2: Financial and Technological Mapping  610 

To begin with, it is proposed that a technological mapping be conducted on the status of and 611 

access to existing technological capacity, along with a review of the best available 612 

technologies (how those can be accessed, their costs, etc.). This would generate a better 613 

understanding of the need for technology and their efficient allocation. Moving further, a 614 

step may be estimating financial costs of adaptation action in addition to those of acquiring 615 

and distributing best technologies. This would allow estimating costs of execution and 616 

implementation of proposed plans, analysing their financial viability. Such an analysis, at this 617 

stage, would include accounting for both existing domestic and international climate and 618 

development funding through proposed projects and policy measures, as well as finance 619 

earmarked through national development plans.  620 

Following this, identification of a need for resourcing w.r.t. finances, technology, and/or a 621 

need for capital-specific research and development within the country would be beneficial 622 

and better inform planning for resource allocation and mobilisation. For example, in the case 623 

of development of disaster-resilient infrastructure on the flood-prone east Indian coast, a 624 

project may face any of the three shortfalls: (a) lack of financing for such a project, (b) lack of 625 

access to Flood Resilience (FRe) technologies or (c) lack of a locally-contextual, suitable, pre-626 

existing measures that address all vulnerabilities of the area. Effective adaptation in such a 627 

case would occur only if resources are chosen and allocated with careful consideration of 628 

local issues.   629 
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Stage 3: Resource Mobilization and Allocation  630 

Article 7 of the Paris Agreement determines that countries should put more emphasis on 631 

adaptation planning and based on this planning, parties should strengthen national and 632 

international cooperation, including through the transfer of funds1. At present, according to 633 

India’s adaptation financing is derived primarily from its national budget. However, most of 634 

these allocations have been through traditional development plans only. An analysis of 635 

India’s budgetary allocation for climate change adaptation programs also found that a low 636 

level of integration exited between allocation towards building human capabilities and their 637 

assets, and, towards natural resource management. This further points towards gaps in 638 

policy w.r.t internalization of the development-adaptation continuum 63. 639 

Furthermore, India is a top recipient of international financial assistance for climate change 640 

policy and action. However, relatively little is aimed specifically toward adaptation. A review 641 

of the findings of Climate Funds Update brings to lights that of all financing allocated from 642 

dedicated multilateral and bilateral climate funds since 2003, 54.23 million USD which 643 

amounts to only 4.4% of the total funding has been allocated to Adaptation in India. 644 

Whereas, 1119.929 million USD, or 91.04%, has been allocated towards Mitigation 64. It can 645 

be inferred that India requires directed funding for Adaptation planning and programs. This 646 

could be via reallocation of funds or through additional funding, including financing beyond 647 

developmental funding. Thus, as the next step to Financial and Technological Mapping, in 648 

consideration of existing development finance earmarked for both development and climate 649 

adaptation action, allocation of existing resources - which may also include redistribution to 650 

increase effective use along with additional financing - to address the various challenges for 651 

effective adaptation to climate change is suggested.  Herein, a need for skilling human 652 

capital to best utilise technical and procedural advances is also a crucial element.  653 

Following the allocation of existing resources there may continue to be a need for additional 654 

support and knowledge sharing which can be addressed through multiple channels. These 655 

include, first, through bilateral or multilateral engagements for international climate and 656 

development finance. Second, it could be sought via private-public partnership to finance 657 

long-term action, which has the potential of increasing the financial viability of certain 658 

development alternatives.   659 

 660 
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Box 3: Resourcing Adaptation – A System’s Perspective 

As per International Labour Organisation’s “Working on a Warmer Planet” report (2019), 

with respect to the global economy, response to increased risks of heat stress should 

include 41:   

1. adaptation policies and actions to protect workers from these conditions  

2. overall strategy to mitigate climate change and limit further temperature increases  

3. structural reforms to help agricultural workers achieve the transition to other sectors  

4. measures to prepare for climatic hazards  

Continuing with the example of heat stress management mentioned in the ‘Key Systems’ 

chapter, with respect to resourcing here, it is suggested that within the identified systems 

(i.e. Agriculture, Rural, Urban, Health, Water) a more nuanced assessment of social and 

human capital is conducted to provide an estimate of those at risk and at what level. This 

would allow clarity as to what, where and how resources need to be mobilized and 

allocated. Furthermore, technological and financial mapping would allow formulating a 

coherent approach, to ensure adaptation along with sustainable economic development. 

For example, within the Agricultural sub-system itself, adaptation measures to heat stress 

management would include “technological improvements to adapt more effectively to 

heat stress, research on heat resistant crops, promoting mechanization and skills 

development in order to ensure higher productivity and food security; enhancing access 

and efficiency of supply chains and cold storage” 41. Such measures would not only require 

financial investment to aid the technological and infrastructural development, but also 

require skilling human capital to best utilise this infrastructure as well as re-skilling them 

to continue being effectively employed in a world where their work profiles or professions 

may also change.  

  661 
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7. Governance of Adaptation 662 

A ‘coherent and integrated regulatory response’ is an essential requirement to deal with systemic 663 

risks, the prominence of which is reflected in the high impact and increasingly regular climatic events 664 

(such as cyclones, floods, etc.) and the latest in the COVID-19 pandemic. The interdependencies  and 665 

the strong coupling of systems and risks, the absence of a deterministic trend in its evolution, effects 666 

that transgress national boundaries, the presence of tipping point beyond which a complete collapse 667 

of systems might be witnessed  and the gap in regulatory and policy response - renders such events 668 

within the tightly held framework of what Schweizer (2019) defines as ‘high complexity, non-669 

linearity, transboundariness, tipping points and lag in regulation and perception’65. 670 

 671 

Fig 5. Systemic risks in the governance of adaptation 672 

(Source: Adapted from Schweizer. 2019 65) 673 

Governance system, defined by the Global Assessment Report 201966 as encapsulating ‘actions, 674 

processes, traditions and institutions (formal and informal) to reach and implement collective 675 

decisions’, would therefore need to imbibe the very qualities of interconnectedness, constant 676 

evolution and transboundariness to be able better gauge and give an appropriate corollary 677 

regulatory response.   678 
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The evolution of a climate resilient development pathway, therefore, calls for ‘transformative 679 

actions’ which in turn would require the foundational basis of institutional structures and processes 680 

to be strong, interconnected and evolving and which ‘adaptively manage the allocation of resources 681 

and processes of change’4. Thus, underscoring the need for a network mode of governance which 682 

reiterates the integration of institutional structures, interventions and processes not just across 683 

scales at national, state and local level but also with corresponding horizontal integration. This 684 

allows for institutional structures and governance framework to reflect the key priorities of 685 

‘Inclusivity, Ownership and Equity’. 686 

 687 

In India, the recognition of climate change as a divisive factor and the reflection of it in policy and 688 

institutional framework were first seen with the establishment of the Prime Ministers Council on 689 

Climate change (PMCCC) in 2007. It was formed largely to formulate the national action plans on 690 

assessment, adaptation and mitigation of climate change. The sub-group on climate change, which 691 

made recommendations to the 12th five-year plan, suggested renewed focus on key areas like 692 

impact assessment, adaptation strategies, mitigation options and capacity building. The PMCCC 693 

along with relevant government departments released the National Action Plan Climate Change 694 

(NAPCC) for India in 2008 which elucidated 8 national missions to aid the climate change mitigation 695 

and adaptation strategies in India. The NAPCCs were then decentralized through the mandate that 696 

required each state and UT in the country to prepare their respective State Action Plan for Climate 697 

Change (SAPCC).    698 

The establishment of a multi-level and multi-sectoral institutional structure has ensured that the 699 

pathway to adaptation planning in the country be embedded in a more integrated development 700 

planning. Mangotra et al. 2captures the current institutional coordination and integrated planning of 701 

Inclusivity: Resulting from stakeholder inputs from varied scales (national, state and local), 

sectors/ systems (urban, rural) and type (government, private sector, NGO, civil society, 

academia).  

Ownership: Allowing for better uptake of resultant institutions, processes and interventions 

across scale, sector and type of stakeholders  

Equity: Ensuring that there is equity in the representation of needs, challenges and 

opportunities for all the relevant stakeholders in the ensuing institutional structure.  
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climate governance in India, across levels in Fig 4. This is reflective of programs in the country that 702 

integrate climate action with employment generation, afforestation, empowering women, and local 703 

youth. Apart from an evolving focus on climate at domestic level, India has also mainstreamed the 704 

same as part of its global and regional relations, thus allowing for greater access to resources that 705 

are financial and technological in make55.  706 

 707 

Fig 6: Indian Institutional framework w.r.t. the Environmental Management Act 708 

(Source: Mangotra, Ahuja, Spencer and Hall, 20202) 709 

To continue encouraging a governance process that moves away from the traditional ‘one-off 710 

planning’ to a more iterative and interactive exercise, would involve laying emphasis on two key 711 

features of the framework:  712 

1. Stakeholder engagements 713 

2. Monitoring, Evaluation and Learning  714 
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 715 

Fig 7: Governance Framework 716 

7.1. Stakeholder Engagement  717 

Active and timely stakeholder engagements is one of the essential cornerstones of a well-functioning 718 

climate governance structure. These engagements, as part of adaptation planning process, would 719 

require to underscore participatory and consultative approaches that involve relevant stakeholders 720 

at all levels (national, sub-national and local) in order to allow for more inclusive and holistic 721 

designing of policies and better uptake of the said policies at the implementation and scaling up 722 

phase. The increasing Fragmentation (owing to the presence of multiple sub-systems, public and 723 

private sector organisations), Complexity (stemming from inter-connectedness and 724 

interdependencies of problems and their solutions) and Dynamism (unpredictable changes due to 725 

the continuous interactions of institutions, procedures and processes across stakeholders and 726 

systems) within the societal structure make an interactive form of governance more appreciable 67.  727 

Regular and exhaustive stakeholder consultations, which form a key part of such innovative 728 

governance practices allow and encourage coordination, exchange of information/knowledge and 729 

skills between different levels (national, sub-national and community), type (state and non-state 730 

actors) of stakeholders and also encourages pertinent collaborations between the various sectoral 731 
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line ministries and the state governments. It underlines an important step towards ‘proactive, 732 

integrated and cross sectoral approach’ that functions using the different agents/nodes in the 733 

interconnected systems and levels.   734 

 735 

Fig 8: Stakeholder Engagement 736 

(Source: Mangotra, Ahuja, Spencer and Hall, 20202) 737 

Key points to be kept in mind for the stakeholder consultations:  738 

1. Identifying Stakeholders: Effective consultation would entail identification of key 739 

stakeholders, both state and non-state, at each level; national, state and local. While the 740 

state actors will entail the relevant Ministries and administrative networks at all the three 741 

levels, the term non-state actors is taken to be inclusive of private sector actors, civil society 742 

organizations, NGOs, vulnerable and indigenous groups and academia. Identification of 743 

relevant stakeholders will be guided by first an In-depth understanding of the ‘climate 744 

adaptation issue’ in question.   745 

2. Periodicity: Ascertain the periodicity of stakeholder engagements   746 

3. Conflicting interests: Gauge the mode of manoeuvring through conflicting interests, owing 747 

to the expanse in the stakeholder expectations  748 

4. Mode of engagement: Considering the expanse of key stakeholders, an effective mode of 749 

engagement for the consultations will need to be considered  750 

7.2. Monitoring, Evaluation and Learning for Long-Term Adaptation   751 

Institutional implementation and stakeholder engagement are key in climate action.  But there exist 752 

an ‘almost infinite diversity and complexity of climate impacts’, especially in the long -term 68. And, 753 

while concerted adaptation action may minimise our vulnerability, its ability to improve resilience 754 

and adaptive capacity may vary. Thus, an essential and effective measure to ensure successful 755 



 

34 

 

adaptation, is by establishing robust Monitoring, Evaluation and Learning (MEL) systems for 756 

adaptation69.   757 

MEL systems foster an inherent sense of ownership, inclusivity and equity, and fix accountability 758 

through reporting. As also stated in the Mitigation LTS framework, monitoring and evaluation of the 759 

processes and action – which imbibe principles of enhanced transparency, strengthened data 760 

availability and access to updated information – ensure effective implementation of an LTS2.   761 

Climate Change Adaptation is a dynamic field, and in the governance of adaptation, existence of an 762 

efficient MEL system allows understanding its evolving nature and course correction through 763 

measuring progress.   764 

In the long run, certain principles to be mindful of when preparing an adaptation MEL include:  765 

1. A MEL should build on existing systems on national governance and evaluation. This would allow for 766 

integration of adaptation planning and information into existing planning and M&E cycles improving 767 

their efficacy, by promoting data-sharing, coordination, and accountability between the various 768 

levels. Such an integration would also allow adaptation action to develop as an iterative learning 769 

process70,71.   770 

2. Given the nature of governance of climate change in India, it is also crucial that  a MEL for long-term 771 

adaptation assesses both horizontally and vertically, across systems and levels.  772 

3. It must be noted that often adaptation is often considered to be an end in itself, but it should be 773 

evaluated on how adaptation actions impact safeguarding a resilient development.    774 

Additionally, for an effective LTS, MEL that informs adaptation action must focus on:  775 

1. Measuring the processes and implementation of adaptation action, such as status, availability, and 776 

effectiveness of institutional financial framework for climate change response, which reflects 777 

institutional readiness.  778 

2. Assessing the impact or results of a specific action within the action plan.  779 

3. Tracking how current action feeds into the long-term resilience and development objectives.  780 

4. Accounting for adaptation and development synergies and co-benefits.  781 

5. Apprising future policy making on fostering an integrated approach and iterative process, which 782 

reduce disruptions and enhance opportunities for sustainable development.   783 

Through adopting a MEL system within its adaptation planning, India has the potential to 784 

continuously evaluate its adaptation action which would allow it to assess its national adaptation 785 

progress can help countries to inform planning and as well as international commitments such as 786 
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those on reporting adaptation progress under Article 13.8 and the Enhanced 787 

Transparency  Framework 1.  788 

 789 

 790 

 791 

 792 

 793 

 794 

  795 

Box 4: Heat Stress Management & Governance of Adaptation: A Systems 

Perspective 

The Action Plan on Preventing and Management of Heat Wave by the National 

Disaster Management Authority clearly lists out the government ministries/ 

departments responsible for key strategy implementation. A list of Expert Group 

Members on National Guideline on Heat Wave along with technical support has also 

been created. The different government agencies are crucial to not just the 

preparation of the heat stress management plan but also responding to the 

instances of the same at local level. Clear intra and inter-departmental coordination, 

regular appraisal with the steering committee, regular monitoring and evaluation of 

the implementable components along with learning emanating from transparent 

flow of communication and evaluations, will aid an unbridled on ground 

implementation of the plan. 
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8. Key Messages 796 

A few broad conclusions can be drawn from the discussion above  797 

1. LTS will bring about coherence  798 

A strong and robust LTS will enable India to align its existing and upcoming policies, 799 

institutional and governance mechanisms, and resource allocation. This will ensure a better 800 

coherence of climate action and overall economic growth. An effective LTS can be used to 801 

attain existing and upcoming short-term policies like the NDCs.  802 

2. LTS can be used as a tool to develop Climate Resilient Development Pathways  803 

Based projections for urbanisation, income growth it can be said that India will still have a 804 

developmental gap by 2050. While the world will need to be on a path to net-zero emissions 805 

by 2050, India must play a role in this while being cognizant of its ongoing development. 806 

CRDPs offers a transition from incremental responses and business as usual approaches to 807 

transformational pathways that involve ambitious mitigation action, transformative 808 

adaptation practices and climate-sensitive developmental responses.   809 

3. Linking adaptation to development and understanding vulnerabilities  810 

While it is critical for India to achieve its developmental goals there is a certain aspect that 811 

can be used to the country’s advantage. Multiple linkages exist between development and 812 

climate change. While climate change both adds to and is hindered by climate change, a 813 

possible solution can be found by ‘mainstreaming climate change’ in the decision-making 814 

and developmental planning process. This also provides the necessary avenue to address the 815 

‘uncertainty’ and the ‘decision-making uncertainties’ conundrums associated with the 816 

discourse on climate change. Understanding vulnerabilities constitute an integral 817 

component of mainstreaming climate change into the existing policy mechanisms. This 818 

analysis should therefore go beyond simple analysis and quantification of immediate climate 819 

change-related hazards and exposure. This becomes crucial for India as the country is heavily 820 

dependent on climate-sensitive sectors for its development.  821 
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4. Transformative adaptation and integrated systems approach  822 

An LTS for India can only be effective and successful if the strategy is based on the principles 823 

of transformative adaptation and integrated systems approach. Incremental responses 824 

(immediate response to climatic risks) do not necessarily address the question of ‘adaptation 825 

for whom?’. A transformative adaptation approach can be used to bring about fundamental 826 

change. This approach is useful in addressing socio-cultural and economic vulnerabilities. A 827 

major component of this approach is to recognise the intersections between various sectors 828 

(agriculture, water, urban & rural areas, natural environment) that are a part of the socio-829 

economic and socio-ecological systems. A ‘systems thinking’ approach will enable the 830 

development of a long-term strategy that is mindful of the intersections and continuous 831 

feedback loops that exists between different sectors.   832 

5. A sound LTS needs to be based on an exhaustive understanding of current/past climate risks  833 

A robust adaptation strategy should be underpinned by scientific evidence and the latest 834 

technology. The best available information on the current and future climate will support 835 

developing an informed decision making on adaptation. One of the key considerations to 836 

generate a robust climate risk profile is the scale. Since climate change impacts and risks are 837 

often context-specific, a localised risk profile is always a preferred choice as it takes into 838 

account those unique characteristics of an area.  839 

6. A strong LTS requires effective resource allocation  840 

A long-term strategy on adaptation requires critical inputs that go beyond, but are not 841 

unresponsive to, financial and technological capital. Resourcing for adaptation requires 842 

mobilisation and allocation of resources which is informed by a thorough landscape 843 

assessment and future-scenario analysis. Achieving effective mobilisation and allocation of 844 

resources for adaptation planning requires an integrated and holistic approach at different 845 

levels. Assessments must be made with respect to human, social, natural, and infrastructural 846 

capital, along with technological and financial assessments.  847 

7. An LTS would only be successful with strong governance  848 

Transformative adaption action underscores the need for a mode of governance that 849 

reiterates the integration of institutional structures, interventions and processes not just 850 

across scales at national, state and local level but also with corresponding horizontal 851 
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integration. This allows for institutional structures and governance framework to reflect the 852 

key priorities of ‘Inclusivity, Ownership and Equity’. To encourage a governance process that 853 

moves away from the traditional ‘one-off planning’ to a more iterative and interactive 854 

exercise, would involve emphasizing two key aspects- Stakeholder engagements and 855 

Monitoring, Evaluation and Learning.   856 

Keeping in mind the expanse of type and scale of Adaptation interventions required in India 857 

and the labyrinth of admirative networks, a truly collaborative and integrated governance 858 

framework requires ‘strong leadership and political support’ stewarded by viable legal 859 

frameworks. Effective, interactive, and innovative governance practices can help address the 860 

institutional barriers (and to some extent capacity barriers) that lead to ‘adaptation 861 

implementation deficit’.   862 
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