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Abstract: Many of the ancient societies relied on Indigenous ecological knowledge for years to keep their
environment in balance and sustainably manage natural resources. India has effectively shown how its
indigenous communities have developed several environmentally sustainable practices around agriculture,
water conservation, forest management, and biodiversity protection. The awareness and application of these
indigenous ecological practices have slowly faded with the speed of modernization, industrialization and
evolving socio-economic context. The current study examines how indigenous ecological knowledge at
community and border socio-environmental levels might serve as a form of both environmental sustainability
and sustainable development (particularly in India).India’s SDG Index score increased from 57% in 2018 to
over 66% in recent assessments, reflecting gradual improvement in sustainable development indicators. In
2026, India and Canada started negotiations on a Comprehensive Economic Partnership Agreement (CEPA)
to enhance economic relations. The bilateral trade between the two nations is presently around USD 8
billion. The deal seeks to grow trade (USD 50 billion) by 2030. It targets sustainable sectors, like clean
energy, critical minerals, and technology collaboration. This study adopts a qualitative research design
based on secondary sources, such as government reports or policy documents on indigenous knowledge and
environmental management. The paper examines certain indigenous natural resource management practices
like community-based forestry, traditional agricultural practices, and traditional water harvesting systems
that provide a case for ecological stability and climate resilience across geographical locations. More
attention, documentation and institutionalization of indigenous knowledge systems is essential for the long-
term environmental sustainability.

Key Words: Indigenous Knowledge, Sustainable Development Goals, Environmental Sustainability,
Climate Resilience, Traditional Ecological Practices.

1. Introduction: Over the past few decades, how to attain sustainable development in the face of a rapidly
changing climate has emerged as one of the most urgent challenges faced by both developed and developing
economies. We’re witnessing the failure of purely modern, technology-driven approaches ever more frequent
extreme weather events, overexploitation of resources and environmental collapse bear evidence. Against
this backdrop, there’s a growing acknowledgment of how valuable indigenous ecological knowledge is the
very knowledge that has allowed communities to thrive for generations while living in peace with nature
through sustainable resource management practices.
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India, owing to its vivid ecology and cultural diversity, represents a wealth of traditional knowledge systems
that have developed over decades. Traditional water harvesting systems, community-based forest
management and climate-adaptive agricultural techniques reflect their success in maintaining ecological
balance while ensuring livelihood security. Yet, as one of the fastest-modernizing countries with changing
socio-economic priorities, many of these practices have either been on a gradual decline or seen lesser value
in formal policy frameworks.

On the other hand, global agendas like Sustainable Development Goals (SDGs) has given a systematic way
of dealing with environmental and development challenges. This multi-faceted view of development offers
insights into the opportunities and challenges for India, where significant gaps continue to hinder long-term
sustainability in areas like climate resilience and resource efficiency as seen through SDG indicators
highlighting both gradual improvements as well as systemic shortcomings. Which prompts an important
question is: can the convergence of indigenous ecological practices and contemporary approaches make
development strategies more robust?

2. Literature Review: The discussion around sustainable development has radically changed over the last
few decades, especially with climate change becoming ever more urgent. There is now a large body of
literature devoted to the necessity for integrating traditional ecological knowledge into modern sustainability
models. Indigenous knowledge systems, having been formed through centuries of people interacting with
their environment, are now being viewed as low cost, adaptive and sustainable.

The early works of people like Madhav Gadgil and Ramachandra Guha in (1995) drew attention to
ecological knowledge found in indigenous practices. Their research showed that in forest and water
conservation, community-based resource management systems for centuries have kept ecological balance
and biodiversity. These studies contended that indigenous practices do not only concern environmental
sustainability but also social inclusiveness.

Elinor Ostrom (1990), in turn, built an explanation on this observation regarding common-pool resources.
Her scholarship questioned the premises of central governance as being necessary for resource sustainability,
highlighting decentralized and community-based institutions instead. This idea is especially salient in the
world of developing countries where formal institutions tend to be weak.

More recently, the academic literature has started to bridge together ideas about indigenous knowledge and
climate resilience. According to scholars like Fikret Berkes (2012), traditional ecological knowledge
improves adaptive capacity in areas that are subject to climate change variability. These studies point to
practices like traditional water harvesting, agro - ecological farming and biodiversity conservation as critical
components of resilience.

In India, empirical studies and government reports have established the efficacy of traditional systems like
stepwells and tanks and community-managed irrigation structures. These systems have been particularly
successful in arid and semi-arid areas, where water scarcity has impacted health and economic growth. But
modernization and fast industrialization have seen these practices fade away. On the global level, United
Nations Sustainable Development Goals (SDGs) have created a holistic framework for sustainability
measurement. Existing literature reflects progress on multiple indicators, including poverty reduction, clean
energy adoption and climate action. However, the majority of global studies are often on technological
innovations and policy interventions with little emphasis on indigenous ecological systems. They have
backhandedly linked sustainable development with international economic cooperation (with an accent on
clean energy), critical minerals, and technology transfer. Yet the incorporation of traditional knowledge

systems into such global economic structures is still under-explored.
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While there is growing appreciation of how people in the Global South draw on indigenous knowledge and
practices in sustainability discourse, a critical gap remains between such knowledge and measurable
development outcomes and local-global policy level links. While reviewing the literature, it became clear
that Indigenous Knowledge is addressed on a cultural or environmental level in most papers and seldom does
the analysis take both an economic and developmental perspective.

Hence, this study helps to fill this gap by studying the relevance of indigenous ecological practices for
sustaining development and associating them with contemporary frameworks such as sustainable
development goals(SDGs)and emerging international collaborations.

3. Research Objectives

1. To assess indigenous ecological practices that contribute to environmental sustainability and climate
resilience, e.g. traditional water harvesting; agriculture; community based resources management
systems in the face of changing climatic conditions.

2. To study the link between traditional knowledge systems and modern sustainable development
paradigms, especially in context of implementation and achievements of United Nations Sustainable
Development Goals (SDGs) with special reference to India.

3. To understand the extent to which contemporary policy initiatives and international partnerships, such as
sustainable economic agreements and sectoral advancements, enable or inhibits through erasures of
knowledge systems the amalgamation of traditional ecological knowledges with current development
strategies.

4. Many of the indigenous practices which are linked to current sustainability scenario includes:
e Rajasthan johads water systems
e Meghalaya living root bridges
e Nagaland community forest governance
e Ladakh ice stupas
5. Methodology

Study areas: This research focuses on sustainable development as related to the greater context of climate
change. The study places a special focus on India with its wide diversity of geographical conditions and long
tradition of traditional resource management systems.

This analysis is also applied across relevant global sustainability frameworks such as that of the United
Nations (UN) to determine the connection between local practices, and international development targets.
This context offers a broad background to reflect on the dynamic between traditional knowledge systems,
contemporary policy frameworks and emerging environmental challenges.

Sampling

e Relevant literature, policy documents and institutional reports relevant to the study have been selected
using a purposive sampling method. The sampling includes:

e Academic literature on modern indigenous knowledge systems, environmental sustainability, climate
change adaptation and development structures.
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e Policy documents by institutions like NITI Aayog, Ministry of Environment, Forest and Climate Change
etc.

e Data from international institutional sources (e.g., reports related to Sustainable Development Goals
(SDGs), climate change, national and global sustainability indicators.

e International economic cooperation policy paper on recent developments, including CEPA between
India and Canada in emerging potential sectors such as clean energy and technology.

e Secondary data sources, such as expert analyses and case studies highlighting good practices, including
water harvesting systems, community forestry, sustainable agriculture.

6. Data Collection Methods: The current study is based on secondary data, extracted through a systematic
and analytical review of existing literature, policy documents, and international reports. The indigenous
ecological practices, the sustainable development goals, and climate change dynamics have been evaluated
by using both qualitative as well as quantitative data.

Secondary Data Sources:

1. Government Publications (India):

NITI Aayog — SDG India Index Reports

Ministry of Environment, Forest and Climate Change (MoEFCC) reports

Jal Shakti Ministry reports on water conservation and traditional systems
e Economic Survey of India
o Census and agricultural statistics related to resource management
2. International Reports and Databases:
o United Nations Sustainable Development Goals (SDG) Reports
e  World Bank — World Development Indicators
e IMF — Climate and Economic Outlook Reports
e UNDP Human Development Reports
e UNFCCC climate change assessment reports

3. Research Papers and Academic Literature: Peer-reviewed journal articles on indigenous knowledge
systems

e (ase studies on traditional water harvesting (e.g., stepwells, tanks, johads)
e Studies on climate resilience and ecological sustainability

4. Institutional and Think Tank Reports: Reports from research organizations focusing on sustainability
and environment

e Policy briefs on climate adaptation, biodiversity conservation, and rural development
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Data Analysis Technique: The qualitative descriptive method with comparative analysis was used to
analyse the collected data. The key themes of climate resilience, sustainable resource management and SDG
progress have been carved out and understood. Quantitative data (e.g., SDG Index scores, climate indicators
and environmental performance metrics) have substantiated the analysis through tables, graphs and
comparisons of trends. It will also aid in the organization and proof of traditional ecological knowledge with
contemporary sustainable development frameworks.

7. Data Analysis And Interpretation: In this segment, we conduct a closer examination of critical
statistics regarding sustainable development, the relationship with climate change and indigenous ecological
practices. The research study is based on secondary data obtained from credible sources, including
government records, SDG indices and international databases. Qualitative and quantitative information has
been harnessed to highlight key trends and patterns in sectors such as environmental sustainability, resource
utilization, and development outcomes. A descriptive comparative case study has been conducted to assess
India’s progress towards sustainable development goals and its standing amidst global social justice. The
analysis further emphasizes key issues, including water stress, climate vulnerability, and regional disparities
of development but also considers the relevance of traditional ecological practices to modern sustainability
solutions by enhancing cost-effective, locally-relevant, environmentally-balanced options.

7.1 SDG 1: No Poverty

Table 6.1: Top 5 countries SDG score comparison

201 202
Country 015 023 Improvement No Poverty Chart
Score | Score
120
100
Finland 98 99 +1 28
40 II
Norway 97 99 +2 20
> G ¥ & 2
Denmark 97 98 +1 & & & RS &
& SN QQ‘Q s{&‘
Switzerland 96 98 +2 S
India 58 72 +14 m2015 m2023 Column1

Source: Sustainable Development Report (SDSN), UN SDG Database

Interpretation: Top states already have near-perfect scores hovering around the top, a sign of economic
stability. India has also shown a marked improvement, indicating the country’s effective poverty alleviation
policies, but it still lags behind developed countries.

7.2 SDG 4: Quality Education

Table 6.2: Education Performance

Country 2015 2023 Improvement

Finland 99 100 +1
South Korea 98 99 +1

Canada 98 99 +1
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United Kingdom 97 99 +2

India 60 67 +7

Source: UNESCO, World Bank
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Interpretation: Equally, evidence suggests that white-coated welfare states (like Finland and Germany)
with high education standards tend to have strong institutional structures that support quality in education
long term. Improvements in literacy and school enrolment drive global progress between 2015 and 2025.
India, too, exhibited consistent growth via policy initiatives and digital learning expansion. However,
differences in quality and accessibility particularly in rural areas are still a concern. This means that access is
improving, but quality enhancement remains a challenge for developing economies.

7.3 SDG 6: Clean Water and Sanitation

Table 6.3: Water & Sanitation Performance

Country 2015 2023 Improvement
Switzerland 99 100 +1
Austria 99 100 +1
Sweden 98 929 +1
Germany 98 99 +1
India 50 83 +33

Source: WHO, UNICEF, NITI Aayog

Interpretation: The data show developed countries have per used reached national access to safe water and
sanitation alike. Over the years, there has been a slow but steady growth in global sanitation coverage.
Building rural sanitation infrastructure, in particular, has been an area of significant improvement for India.
Nonetheless, problems concerning water quality and sustainable resource management continue to plague
these systems. This indicates that despite the progress in accessibility, one challenge persists: sustainability
in the long-term.

161 | Page




7.4 SDG 13: Climate Action

Table 6.4: Climate Action Performance

Country 2015 2023 Improvement
Sweden 85 92 +7
Denmark 84 91 +7
Germany 83 89 +6
UK 82 88 +6
India 63 70 +7

Source: Climate Action Tracker, UN Reports

Interpretation: These results demonstrate that countries such as Sweden and Denmark are on the forefront
of climate action with continuing to maintain strong environmental policies. Global Trends: Find a steady
trend of renewable energy utilization, but still retains concern with emissions Renewable energy capacity
upgrade in India and other climate initiatives have been a marked improvement. But the interplay between
economic growth and environmental sustainability is still a complex conundrum. This means that the
transition towards sustainable climate practices for developing economies is still ongoing.

7.5 SDG 14: Life Below Water

Table 6.5: Marine Ecosystem Protection Performance (2015 — 2024)

Country 2015 2024 Improvement
Norway 83 91 +8
Australia 81 89 +8
Canada 80 88 +8
Japan 79 87 +8
India 60 68 +8

Source: Sustainable development Solutions Network Sustainable Development Report 2024; UN Ocean
Statistics

Interpretation: Countries scoring high in marine governance and sustainable fishing practices like Norway
and Australia, for example. From 2015 to 2024, all top-performing countries have steadily increased the
protection of marine ecosystems. India has shown consistent progress too, especially with coastal
management initiatives and marine conservation policies. But issues like marine pollution,overfishing and
habitat degradation persist in dragging down performance.
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7.6 India’s Sector — wise Improvement in SDG (2025 Trend Analysis)

Table 6.6: Major Areas of Improvement in India

SDG Goal Sector 2015 2024/25 Improvement
SDG 6 Clean water & Sanitation 44 83 +88.6%
SDG 7 Affordable &Clean Energy 51 78 +52.9%
SDG 1 No Poverty 48 72 +50.0%
SDG 3 Good Health 52 71 +36.5%
SDG 9 Industry & Infrastructure 41 65 +58.5%

Source: NITI Aayog SDG India Index (2018 — 2024 Reports)

India's Improvement in 2024

= Clean Water
= Clean Energy
= No Poverty

= Good Health

= Infrastructure

Interpretation: India, with an annual average growth of approach 89%, has recorded the highest
improvement in sanitation and water access following a quartet of national mission intermittent plans and
including the National Urban Mission [33]. We can also see significant gains for clean energy and poverty,
with a 50% increase in each of those areas as well that implies strong policy impact. Industrial and
infrastructure development improved in excess of 58% is indicative of economic growth. Fairly steady but
not at all high progresses within the health sector. In conclusion, the data shows that India is improving

rapidly in basic development sectors with discernible outcomes.

7.7 India’s Least Improved Sectors for SDG Goals

Table 6.7 Lowest Growth Areas ( 2015 —2024/25)

SDG Goal Sectors 2015 2024 Improvement
SDG 2 Zero Hunger 54 60 -11.1%

SDG 5 Gender Equality 45 63 -40.0%

SDG 13 Climate Action 60 70 -16.6%

SDG 14 Life Below Water 62 68 -9.6%

SDG 15 Life on Land 65 72 -10.7%

Source: NITI Aayog SDG India Index; UN SDG Reports
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Interpretation: Growth has been least in the sectors of life below water and zero hunger (less than 12%),
which suggests underlying formation challenges have remained persistent. Action on climate has crept better
but is still slow compared to other sectors. While better performance overall, gender equality lags
substantially in growth. Green objectives (SDG 14 & 15) show limited progress against the growing
ecological load. This means that overall, India’s development is unequal, with better performance in
infrastructure and poor performance by sectors related to sustainability.

8. Findings And Discussion

a. SDG Performance and Global Positioning:The analysis recognizes that Indicators in developed
economies like Finland, Sweden and Switzerland keep high Scores on SDG indicating strong institutions for
countries with higher Economic growths. To the extent that they are improving over time, it is by such
marginal amounts that they appear to have already approached levels of near-saturation development. By
contrast, the developing world countries like India achieve lower baseline scores with faster improvement
rates at least indicating a catch-up growth pattern. This divergence highlights the structural gap between
developed and developing nations while also showcasing India’s gradual progress toward sustainable
development targets.

b. India’s Sector-wise Development Progress:The illustrate that India has progressed considerably in the
development domain, including in clean water and sanitation, affordable energy and poverty alleviation.
Population and Agricultural Quantitative trends indicate that the expansion of infrastructure, policy
interventions, and welfare schemes have played an important role in this regard. But the pace of progress
also differs by sector, suggesting uneven development. Basic service delivery sectors are gaining rapidly, but
areas that contain multiple moving parts (e.g. environmental sustainability and institutional quality) continue
to have relatively glacial gains.

¢. Environmental Sustainability Challenges:The data also reveals that despite global progress on climate
action and marine conservancy there is still a long way to go in achieving sustainability-oriented goals,
which remain elusive for many developing economies. Countries such as Sweden and Denmark score high
for climate performance thanks to a strong commitment to using renewable energy sources and good
environmental governance. While things have improved moderately in India, emissions and mismanagement
of resources and ecological balance continues to be a problem. This indicates that economic growth and
environmental sustainability still not perfectly aligned, resulting in trade-off of constructing policy in
developing countries.
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d. Inequality in Global Development Outcomes: This comparative analysis demonstrates a continuing gap
between high-income and middle-income countries in working towards SDG targets. In contrast, while
developed countries are stable and consistent, developing countries tend to be volatile with unequal progress
in various sectors. India’s record captures this trend: rapid gains in some measures of development,
alongside stagnation on others notably, gender equality and reduction of hunger. This imbalance suggests
that structural and socio-economic barriers play a continuing role in determining development outcomes.

e. Strategic Policy Implications for India: The results indicate that India’s development trajectory is
shaped by a mix of targeted policy interventions and external global factors. The country’s capacity for
meaningful development in these fundamental areas indicates sound governance and clear prioritization.
However, such slow progress in the related goals of sustainability highlights the need for long-term structural
reforms, technological advancement and greater investment into green infrastructure. The broad contours tell
you that India is moving in the right direction, but toward balanced and inclusive development will need to
be a far more cross-cutting and sector.

8. Recommendations

1. Strengthening Sector-Specific Policy Implementation: India must target policies for Sustainable
Development Goals on sectors It is inspiring that indicators such as sanitation and energy are progressing
significantly but hunger, gender equality and environmental sustainability are lagging behind and need
concentrated effort. Customized policy frameworks can ensure balanced development across all SDGs.

2. Enhancing Investment in Human Capital: For long-term sustainable growth, someone needs to invest
far more in education, general healthcare and the development of skills, both public and private. Better
quality education, improved healthcare services will not only help with the SDG performance improvement
but also boost productivity and economy resilience.

3. Accelerating Environmental Sustainability Measures: India must step up efforts on climate action and
biodiversity conservation, as well as sustainable management of resources. The SDG gap will be narrowed
by deploying renewable energy capacity, promoting green technologies and implementing environmental
regulations.

4. Addressing Regional Disparities in Development: The understanding of SDG targets varies widely by
state and region. This will require prioritising region-specific strategies which continue to allocate sufficient
resources and institutional support such that backward, rural areas are not left behind which could lead to
inequality in development outcomes.

5. Strengthening Data Monitoring and Evaluation Systems:For effective monitoring of SDG progress, a
strong and transparent system for data collection must be established. Such improvements in real-time
monitoring, data accuracy, and periodic evaluation help make better policy decisions possible and allow for
accountability in implementation.

6. Promoting Public-Private Partnerships (PPP): Encouraging collaboration between government and the
private sector can help make further progress in infrastructure, healthcare, education, and environmental
sustainability. The data is based on: PPP models can bring in efficiency, innovation, and resource
mobilization.

7. Encouraging Community Participation and Awareness: SDGs can only be achieved through public
awareness and community involvement. Ensuring proper sanitation, promoting gender equality and

protecting the environment are possible only with a bottom-up approach.
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8. Strengthening International Cooperation: India needs to proactively interact with international agencies
and coalitions for information, technology and financing. International cooperation can help India tackle
complex issues such as climate change and financing for sustainable development.

9. Conclusion: The current study aims to explore India’s status regarding the achievement of the
Sustainable Development Goals (SDGs) with an emphasis on crucial sectors, including poverty alleviation,
education attainment, clean water and sanitation, climate action and environmental sustainability. The
analysis illustrates that SDGs have become a holistic approach of measuring development beyond traditional
economic commodification, a model for integrating social, economic and environmental growth dimensions.

The report points to tangible improvements that India has made in many fundamental domains (especially
access to sanitation, clean energy and basic infrastructure). These improvements are largely attributable to
government initiatives and policy interventions, demonstrating a firm commitment to inclusive development.
The rate of development, however, isn’t equal across all sectors. Persistent structural constraints and
implementation gaps mean that critical challenges remain in sectors such as hunger,gender equality and
environmental sustainability.

When comparing the expected average SDG scores across higher-income countries with other developing
countries, it is clear that developed nations continue to score significantly higher than their counterparts
overall, as they have a mix of institutional capacity and resources at more advanced levels. India, on the
other hand, shows a trend of steady improvement that mirrors its transitional phase of development. What
this means is that even though India seems to be on the path of change, reaching global standards in this
regard will take sustainable reforms over a long duration.

So, the overall score paints an encouraging but incomplete picture of India’s progress towards SDGs.
Although there has been notable progress in fundamental areas, particularly in dealing with sustainability
issues and the

growing problems of social inequality network. But having the right development strategy, underpinned by
strong institutions and technology-driven innovation to encourage, inclusive policies will be key for
achieving long-term sustainable growth.
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