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Abstract:
India historically has been exploited through imperialism and continues to take

steps to reverse its economic impact. Investment in infrastructure is a promising way to
improve India’s economy and its residents’ quality of life. Infrastructure projects create a
ripple effect throughout economies, creating jobs, facilitating commerce, providing
access to basic needs, boosting communications, and fortifying nations' ability to
sustain themselves in the long run. To unlock its full potential as a global superpower,
India must increasingly invest in infrastructure, especially in rural communities and
villages. Despite infrastructural advancements in recent years through various
programs, many gaps remain that prevent communities from reaching their full
economic potential. This paper focuses on how India can build a stronger, more
sustainable economy through infrastructure projects and unlock much potential in rural
areas and throughout the nation. This paper reviews past studies that analyze the
relationship between infrastructural investment and the economy. It identifies gaps in
various types of infrastructure, identifies opportunities, and recommends policies and
practices to fill the gaps and improve the quality of life and overall economy. Identifying
successful programs and practices of the past, the research argues that targeted
investments in rural communities and the prioritization of long-term efficient
management have the potential to develop India to unprecedented levels.

Introduction

Purpose of the paper

Analyze how India can optimize economic growth in rural communities through
investment in infrastructure.

Defining infrastructure and economic sustainability

Infrastructure is defined as “the basic systems and services, such as
transportation and power supplies, that a country or organization uses in order to work
effectively.” 1 Sustainable economic development as defined by the International
Economic Development Council (IEDC) is “the investment in business, social, built, and
natural environments that creates increasing prosperity for all, now and into the future.”

1 Cambridge Dictionary, “Infrastructure,” https://dictionary.cambridge.org/us/dictionary/english/infrastructure
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2 A nation's economic well-being is intricately linked to its infrastructure. Adequate
infrastructure is necessary for India to optimize the utility of its vast resources, provide
basic needs to its people, and improve their quality of life.

This paper will primarily focus on rural areas. As of 2023, out of India’s ~1.43
billion people, 64% live in rural areas.3 “Rural” areas, as defined by the government of
India, comprise the following characteristics: A population of less than 5,000, a density
of population of less than 400 per square kilometer, and more than 25% of the male
working population engaged in agricultural pursuits.4

It is important to note that major gaps exist between the amount of and access to
infrastructure between urban and rural areas in India. This paper will discuss these gaps
and identify growth opportunities.

Historical background on the infrastructure and the Indian economy

The Indus Valley civilization prospered due to trade fueled by advanced
infrastructure. The Mauryan Empire’s (321-185 BC) infrastructure development ushered
in a period of economic prosperity after numerous roads, canals, hospitals, rest houses,
temples, mines, and more were built.5 The domestic development was fueled by a
taxation system implemented by Emperor Ashoka.

During the colonial era (18th-20th centuries), infrastructure development mainly
aimed to serve the British Raj’s interests.6 Despite railroad networks, roads, and ports
improving interconnectivity throughout the country, they were designed to connect
India’s resource-rich areas to its ports and allow capital to flow out of the country rather
than be reinvested domestically.7 Patnaik identifies four economic periods in colonial
India from 1765 to 1938 and calculates the financial extraction during each period. By
compounding these amounts at a 5% interest rate, she estimates that the total drain of

7 Ibid.

6 Byju’s, “Infrastructure in India During British Rule,”
https://byjus.com/commerce/infrastructure-in-india-during-british-rule/#:~:text=During%20British%20rule%2C%20
there%20was,transport%2C%20posts%2C%20and%20telegraphs.&text=However%2C%20the%20motive%20behin
d%20this,interest%20of%20the%20British%20government.&text=They%20were%20never%20interested%20in%2
0the%20growth%20of%20the%20Indian%20economy.

5 Lumen Learning, World Civilization Ch. 6 Early Civilizations in the Indian Subcontinent “Centralization in the
Mauryan Empire”
https://courses.lumenlearning.com/suny-hccc-worldcivilization/chapter/centralization-in-the-maurya-empire/

4 Government of India, “India at a Glance,” Data from 2011 India Census
https://www.india.gov.in/content/rural-indian#:~:text=The%20%22rural%20sector%22%20means%20any,is%20eng
aged%20in%20agricultural%20pursuits.

3 World Bank, Rural Population (% of total population) - India
2 International Economic Development Council, “Common measures of Sustainable Economic Development,” 2
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wealth from India amounts to £9184.406 billion.8 These losses may have prevented
India from investing in its own development.

India chose self-sufficiency in infrastructure after independence in 1947. To
achieve this goal, the country embarked on irrigation projects, built dams, and
generated power for its primarily agricultural economy under its Five Year Plans.9
Starting in 1951 under Prime Minister Jawaharlal Nehru, the First Five-Year Plan’s focus
on infrastructure development provided a solid foundation for India’s subsequent
economic plans.10 The investments in transportation, irrigation, power, and
communications not only supported immediate economic activities but also set the
stage for future growth and development. After its execution, India’s national income is
estimated to have increased by 18.4%.11 Since then, twelve Five-Year Plans have been
completed, each tailored to each era’s particular economic circumstances and India’s
stage of development.12 Despite economic advancement, there are great disparities
between different regions in India, between different states, and between urban and
rural areas.

Example: Kerala and Bihar

Kerala is considered one of the most developed states in India while Bihar is
considered to be one of the least. Although infrastructure availability may not directly
correlate with the economy, Bihar has a lower availability of infrastructure in virtually all
realms: healthcare, transportation, and education, to name a few. For example, in 100
square meters of land in rural Bihar, there were 119.39 kilometers of roads in 2008 while
Kerala had 537.66 kilometers of roads on the same amount of land. 13 In terms of digital
connectivity, in 2012, Bihar had a teledensity (number of telephone lines per 100
people) of 26.9 while Kerala’s teledensity stood at 62.59.14 Kerala also had a higher
Education Opportunity Index value (EOI) and Healthcare Opportunity Index (HOI) value
than Bihar indexes in which infrastructure plays a large role.15 Additionally, the GDP per
capita in Kerala is $3,400 while in Bihar, it’s under $800.16

16 PRS Legislative Research, Kerala Budget Analysis 2023-2024, 1,
https://prsindia.org/files/budget/budget_state/kerala/2023/KL_State_Budget_Analysis_2023-24.pdf ; Gupta, “What

15 Ibid., 276
14 Ibid., 269

13 Ghosh, “Infrastructure and Development in Rural India,” 267
https://drupal.alliance.edu.in/drupal/sites/default/files/2021-06/Infrastructure%20and%20Development%20in%20Ru
ral%20India.pdf

12 India Statistical Yearbook Chapter 7: Five Year Plans,
https://www.mospi.gov.in/sites/default/files/Statistical_year_book_india_chapters/ch7.pdf

11 N.A. Sarma, IMF eLibrary, “Economic Development in India: The First and the Second Five Year Plans,”
https://www.elibrary.imf.org/view/journals/024/1958/001/article-A002-en.xml#:~:text=T

10 Ibid.
9 India Statistical Yearbook Chapter 7: Five Year Plans

8 Utsa Patnaik, “Revisiting the Drain, or Transfer from India to Britain in the Context of Global Diffusion of
Capitalism
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These differences indicate that infrastructure may play a major role in the
economic prosperity and quality of life of residents in rural India. This paper will further
review studies that suggest a positive correlation between investment in infrastructure
and economic growth.

Relevance of Infrastructure Investment in Rural Development and Economy

Researchers Tripathy, Srikanth, and Aravalath examined the short-run and
long-run relationships between investment in infrastructure and economic growth in
India. The scholars concluded that infrastructure investment fosters economic growth
by increasing productivity and reducing the costs of production.17 By analyzing
economic data, their study determined that increasing infrastructure and domestic
investment can significantly boost the economy. To encourage economic growth and
reduce unemployment, they recommend that the government either decrease taxes
while maintaining spending levels or keep taxes constant and increase spending to
foster domestic investment. They emphasize the importance of maintaining a delicate
balance between various economic factors such as inflation, GDP, employment,
savings, investment, and government revenue to sustain India's economic growth.
Ultimately, the study identifies three key components for economic progress: significant
increases in domestic investment, rapid income growth to enhance productivity and
efficiency, and improved connections between resources, factories, people, and
markets.18 These findings underscore the critical role of infrastructure in building a
strong economy.

Dr. Amrit Patel emphasizes the need for a comprehensive program and adequate
investment in rural infrastructure to support agricultural development. Patel’s research
shows that a 1% increase in infrastructure stock is associated with a 1% increase in
GDP across countries.19 The study further emphasizes the strong impact of
infrastructure investment on rural incomes and agricultural productivity. For example, he
identifies a major gap in the production of wheat, positing that at the current level of
technology, India can increase production by 40%.20 He calculates the percentage gaps

20 Ibid., 13

19 Amrit Patel, “Infrastructure For Agriculture & Rural Development In India Need For A Comprehensive Program
& Adequate Investment,” 1,
https://www.findevgateway.org/sites/default/files/publications/files/mfg-en-paper-infrastructure-for-agriculture-rural
-development-in-india-need-for-a-comprehensive-program-adequate-investment-sep-2010.pdf

18 Ibid.

17 Tripathy, Srikanth, and Aravalath, “INFRASTRUCTURE INVESTMENT AND ECONOMIC GROWTH:
EVIDENCE FROM INDIA,” Journal of International Business and Economy, 108,
https://www.researchgate.net/publication/348561355_Infrastructure_Investment_and_Economic_Growth_Evidence_
from_India

can Bihar, with per-capita income 30% of national average, do to shed its low-income status?,” National Council of
Applied Economic Research,
https://www.ncaer.org/news/what-can-bihar-with-per-capita-income-30-of-national-average-do-to-shed-its-low-inco
me-status#:~:text=Yet%2C%20in%20terms%20of%20per,%2C%20compared%20to%2035%25%20nationally.

4

https://www.findevgateway.org/sites/default/files/publications/files/mfg-en-paper-infrastructure-for-agriculture-rural-development-in-india-need-for-a-comprehensive-program-adequate-investment-sep-2010.pdf
https://www.findevgateway.org/sites/default/files/publications/files/mfg-en-paper-infrastructure-for-agriculture-rural-development-in-india-need-for-a-comprehensive-program-adequate-investment-sep-2010.pdf
https://www.researchgate.net/publication/348561355_Infrastructure_Investment_and_Economic_Growth_Evidence_from_India
https://www.researchgate.net/publication/348561355_Infrastructure_Investment_and_Economic_Growth_Evidence_from_India
https://www.ncaer.org/news/what-can-bihar-with-per-capita-income-30-of-national-average-do-to-shed-its-low-income-status#:~:text=Yet%2C%20in%20terms%20of%20per,%2C%20compared%20to%2035%25%20nationally
https://www.ncaer.org/news/what-can-bihar-with-per-capita-income-30-of-national-average-do-to-shed-its-low-income-status#:~:text=Yet%2C%20in%20terms%20of%20per,%2C%20compared%20to%2035%25%20nationally


between real yield and potential yield of crops, finding that some states have gaps as
large as 2220.10% (Bihar) and the majority of the remaining states have gaps between
90% and 200%.21 He identifies a few reasons for this: Approximately 40% of farm
produce in India is wasted each year due to inadequate storage, there is a lack of
primary processing facilities, and procurement processes are inefficient. There are also
major inconsistencies across states’ gross irrigated area, road density, and electricity,
causing infrastructural gaps that affect crop yields throughout the country.

India faces a 47% deficit in the amount of food grain storage.22 Contrastingly,
China’s food storage system features advanced, multi-modal grain handling systems
and highly mechanized, temperature-controlled storage facilities, such as the
100,000-ton granary in Guangzhou. China's approach, funded by taxes, World Bank
assistance, and trade surpluses, also includes scientific storage infrastructure and a
dedicated workforce of 176,000 to educate farmers on proper storage practices.23 In
India, however, a lack of adequate infrastructure is causing tremendous losses in the
amount farmers benefit from their grains. The economic benefit they receive is much
less than it could be with better roads and facilities to transport and store crops. To
solve India’s grain storage deficiencies, Prime Minister Modi has suggested the
transformation of Primary Agricultural Credit Societies (PACS) into multifunctional
entities with facilities like warehouses, processing units, and custom hiring centers.
India’s 100,000 PACS, with over 130 million farmers, will establish decentralized storage
facilities, thus improving food security and transforming PACS into economic hubs.24
These centers are a promising opportunity for rural farmers to benefit more from the
crops they produce—with better storage facilities and transportation systems, India’s
agricultural sector can unlock significant potential.

Patel concludes that since India’s independence (1947), efforts to develop rural
infrastructure in India have been fragmented and insufficient. The Bharat Nirman
program, launched in 2005-06, aimed to address rural infrastructure needs by focusing
on six areas: rural housing, irrigation, drinking water, roads, electrification, and
telephony. While the program made significant strides, including electrifying nearly
70,000 villages, providing drinking water to over 1.1 million habitations, constructing
over 60 million toilets, and building over 7 million houses, it still falls short of
comprehensively addressing all rural infrastructure needs.25 His conclusion emphasizes
that rural households must actively demand infrastructure improvements, and
governments should allocate sufficient resources. Transparency and accountability in

25 Ibid., 15-16
24 Ibid.
23 Ibid.

22 Government of India, Ministry of Cooperation, “World’s Largest Grain Storage Plan in Cooperative Sector,”
https://www.cooperation.gov.in/worlds-largest-grain-storage-plan-cooperative-sector-0

21 Ibid., 14
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program implementation are crucial, with performance data made publicly available to
ensure progress

Chuarey and Le examined the effects of the Rashtriya Sam Vikas Yojana
(RSVY), a rural infrastructure grants program launched by the Indian government in
2003-04 to boost development in economically "backward" districts. The program
allocated Rs. 450 million (about $10 million) per district over three years to address
critical infrastructure gaps, with funds used to enhance existing infrastructure rather
than initiate new projects.26 They find that RSVY, which allowed districts flexibility in
spending, effectively targeted the most economically lagging districts and led to
improvements in local economic outcomes.27 The paper highlights the importance of
decentralized decision-making and stakeholder involvement in the allocation and use of
funds. The program improved infrastructure, as indicated by night-time light data,
reducing issues like power cuts and lack of raw materials, particularly benefiting
electricity and road-dependent industries. The paper estimates that the cost per job
created by RSVY was around $3,751, suggesting that such infrastructure programs may
be a cost-effective way to boost employment in developing countries, especially among
small firms.28 However, the study only examines short-term effects, highlighting the need
for future research on the long-term impacts of infrastructure investments.

Ghosh has assessed the condition of rural infrastructure in 16 major Indian states
and looked at how it affects both income-related and non-income aspects of rural
development. The study uses a double-log regression model, where the coefficients
represent infrastructure elasticity, indicating how responsive development outcomes are
to investments in infrastructure. The findings suggest that electricity, irrigation, and
roads are the most crucial for agricultural development, while housing, electricity, and
roads are most important for improving literacy, life expectancy, and reducing poverty
and infant mortality.29 Telecommunications also emerge as a significant factor for
improving worker productivity and literacy, and reducing infant mortality.30 Based on
these results, the study recommends that the government prioritize investments in
electricity, roads, irrigation, housing, and telecommunications. The study also
emphasizes the need for better governance and improved management of local
institutions to optimize infrastructure outcomes and deliver needed infrastructure to the
people of rural India.31

In essence, these scholars have identified the potential of infrastructure projects
to boost India’s economy. In rural areas especially, investments in infrastructure have

31 Ibid.
30 Ibid., 286
29 Ibid.
28 Ibid.
27 Ibid., 21

26 Ritam Chaurey and Duong Trung Le, “Rural Infrastructure Development and Economic Activity,” 2,
  https://cega.berkeley.edu/wp-content/uploads/2020/03/Chaurey_PacDev2020-1.pdf
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the potential to drastically improve livelihoods by providing jobs, facilitating commerce,
better connecting rural markets with larger markets, and ensuring access to essential
services.

Types of Infrastructure

Transportation

As per the World Bank, India’s transportation sector is struggling to keep up with
growing demand and is slowing down the economy. Significant improvements are
needed to help boost the country's economic growth and reduce poverty.32

Despite significant advancements in India's transportation infrastructure,
including more roads, railways, airports, and ports, critical gaps in connectivity and
efficiency remain that present substantial opportunities for investment and
modernization to support the country’s economic growth and enhance regional
accessibility.33

At the end of the 20th century, many villages in rural India had poor connectivity,
with roads that were often unusable during the rainy season and difficult to traverse
even in dry conditions. This isolation limited economic opportunities, as villagers were
largely confined to working on family farms and selling crops locally, while children faced
restricted access to better education. In response, the Indian government launched the
Pradhan Mantri Gram Sadak Yojana (PMGSY) in 2000, aiming to connect 178,000 rural
villages with all-weather roads.34 Supported by the World Bank, this program sought to
improve connectivity and open up new opportunities for rural communities. As per the
International Food Policy Research Institute, 10 million rupees invested in roads lifts
1650 people out of poverty.35

PMGSY has achieved 90% of its original goal, connecting 159,759 out of
178,184 targeted habitations with 562,047 kilometers of new and improved rural roads
at a cost of around Rs. 1.88 trillion ($27 billion).36 While the total kilometers built is
significant, the key achievement lies in the areas covered, particularly in states like
Madhya Pradesh, Rajasthan, Uttar Pradesh, Bihar, and Odisha, which were the least
connected at the start of the century. Bihar has connected 80% of its eligible

36 Ibid., 21

35 Ministry of Rural Development, “Rural Road Development Plan: Vision 2025,”
https://pmgsy.nic.in/sites/default/files/vision2025.pdf

34 Dappe, Alam, Andres, World Bank, “THE ROAD TO OPPORTUNITIES IN RURAL INDIA: THE ECONOMIC
AND SOCIAL IMPACTS OF PMGSY,” 10,
https://documents1.worldbank.org/curated/en/099555012012152503/pdf/P1535360224abf0e409925072d177110d8a.
pdf

33 Kodwani, “The Infrastructure in India: 100 challenges and opportunities,”
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315268422-9/infrastructure-india-devendra-kodwani

32 World Bank, “India Transportation,” https://www.worldbank.org/en/news/feature/2011/09/23/india-transportation
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habitations, while other states like Madhya Pradesh, Rajasthan, Chhattisgarh, and West
Bengal have made similar impressive progress.37

Despite the advancements in the amount of rural roads, many of them are low
quality—as of March 31, 2019, India had a rural road length of 3,622,228 kilometers. Of
these, 67% (2,429,388 kilometers) were surfaced roads, meaning the remaining were
unsurfaced roads made mostly of dirt.38 However, dirt roads can often become unusable
due to severe weather conditions and are overall much less efficient than surfaced
roads. Annually, between June and September, India experiences heavy monsoons that
can render unsurfaced roads unusable. Keeping the economic benefits of robust road
systems in mind, there is a great opportunity to further fortify rural economies by not
only investing in new roads but also focusing on their ability to withstand all weather
conditions.

An approach to developing surfaced roads is to utilize Otta Seal, a low-cost,
durable bitumen-based road surfacing treatment that binds crushed rock or local
materials, offering greater affordability and sustainability.39 With costs around $20-35 per
meter (compared to $500-2,000 for gravel roads), it uses locally available aggregates
such as sand or bamboo. The Otta Seal’s construction is simple, requiring light
equipment and labor, making it ideal for rural, low-budget areas.40 The road surface is
resistant to solar radiation, has a lifespan of 6-11 years, and promotes local employment
when implemented through government or private funding.41 For example, in the 1970s,
much of Botswana's road network consisted of gravel roads, which were difficult to
maintain due to the extreme heat and environmental challenges.42 In response, the
government introduced the Otta seal as an alternative. Local labor applied uncrushed
granite and lake sediments by hand to bitumen, reducing costs and environmental
impact. The success of the Otta seal led to its adoption in other African and Asian
countries. By 2007, 2,300 kilometers of Botswana's roads were surfaced with Otta seal,
costing $2.7 million.43 As such, Otta Seal presents a new and innovative approach to
improve the durability of roads in rural India, keeping roads usable during all weather
conditions and maintaining the economic benefits of a good road system year-round. It
is a cost-effective method to ensure the year-round functionality of rural roads.

Utilities

43 Ibid.
42 Ibid.
41 Ibid., 8
40 Ibid.

39 Hardjadiparta, Low-cost Road Surfacing for Rural Development, 5,
https://learncheme.com/wp-content/uploads/Prausnitz/OldandNewMaterials/LowCostRoadSurfacing.pdf

38Government of India Ministry of Road Transport & Highways, “Basic Road Statistics of India (2018-2019),” 42,
https://morth.nic.in/sites/default/files/Basic%20Road%20Statistics%20in%20India-2018-19.pdf

37 Ibid., 22
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From August 2019 to June 2024, the Government of India’s Jal Jeevan Mission
increased the percentage of households with tap water connections from 16.74% to
78.25% 44 However, rural communities still grapple with inconsistent water access,
poor-quality supply systems, and an overall lack of cohesive management frameworks.
Poor water quality in India poses a significant health and economic burden. Annually,
around 37.7 million people suffer from waterborne disease, and 73 million working days
are lost; the economic impact is estimated to be around $600 million per year.45
Chemical contamination, particularly from fluoride, arsenic, and increasingly, iron,
affects over 195,813 habitations.46 Although the Indian Constitution mandates the
provision of clean drinking water, and significant government spending has been
directed toward this goal, safe drinking water remains a major challenge and a
continuing economic burden.47

By reimagining traditional approaches to water governance and fostering
stronger community involvement, there is opportunity to bolster public health and rural
economies. One approach is to focus on structural issues including regional
management, campaigning about the importance of water quality, and training workers
to maintain rural water systems. For example, the Jal Jeevan Mission (JJM) is
developing village action plans that require expertise in both sanitation (greywater
management) and groundwater sustainability. JJM is also training masons, electricians,
and plumbers to install and maintain pipeline infrastructure, with some states planning
to reuse these skilled workers in other programs by keeping their details in a database
for future employment.48 The growing emphasis on addressing water issues has led to
more programs and interventions, creating short-term demand for a skilled workforce.
However, this demand is rarely sustained after the programs end, with few models in
place to ensure long-term engagement and the sustainability of these skilled workers.
One strategy to grow the number of long-term jobs maintaining piped water systems in
villages is to utilize the Mahatma Gandhi National Rural Employment Guarantee
Scheme (MGNREGS), which promises a “legal guarantee of a hundred days of wage
employment in a financial year to adult members of a rural household who demand
employment and are willing to do unskilled manual work.”49 After increasing awareness
of the importance of water, jobs can be generated through MGNREGS engagement and
ensure that regional workers are properly compensated for maintaining rural water

49 Government of India Rural Development Department, “MAHATMA GANDHI NATIONAL RURAL
EMPLOYMENT GUARANTEE SCHEME (MGNREGS)”

48 Shah and Ramachandra, “Skilling and engaging first mile actors to enable local water management: Context,
opportunities, and engagement possibilities,” India Waterportal,
https://www.indiawaterportal.org/drinking-water/skilling-and-engaging-first-mile-actors-enable-local-water-manage
ment-context

47 Ibid.
46 Ibid.
45 Khurana and Sen, “Drinking water quality in rural India: Issues and approaches,” 2

44 Government of India, “Jal Jeevan Mission Department of Drinking Water & Sanitation Ministry of Jalshakti,”
https://jaljeevanmission.gov.in/about_jjm#mission
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systems.50 These approaches present short-term and long-term solutions for skilled
workers to facilitate the improvement of rural water systems.

As per the most recent annual report from India’s Central Pollution Control Board,
India produced 72.4 Billion liters of wastewater per day. However, across 1,093
treatment plants, only 26.9 Billion liters can be treated per day.51 93% of wastewater
flows into ponds, lakes, and rivers untreated.52 Untreated sewage is the primary
pollutant of water sources in India, leading to diseases like diarrhea, agricultural
contamination, and environmental harm.53 India's largest cities have centralized sewage
systems, but they are costly and difficult to maintain, with fewer than half functioning
effectively.54 Smaller towns and villages can't afford these systems.

The Consortium for Decentralized Wastewater Treatment (CDD) offers a more
affordable and effective alternative with its DEWATS system. DEWATS (Decentralized
Wastewater Treatment Systems) use natural bacteria, plants, and gravity instead of
electricity and chemicals, making them up to 80% cheaper to operate than conventional
methods.55 They also address water shortages by cutting freshwater use by up to 50%
for domestic purposes like washing, flushing, and gardening. In November 2015, CDD
established a low-cost fecal sludge treatment plant in Devanahalli, near Bangalore,
which has prevented around 500,000 liters of fecal sludge from polluting the
environment.56 The treated sludge is given to local farmers as an organic soil
conditioner. Additionally, with CDD’s help, the town council has adopted comprehensive
fecal sludge management measures. Thus, targeting investments towards CDD’s
DEWATS system can heavily boost the amount of wastewater that is treated among
rural communities as it addresses key issues of efficiency and cost with urban sewage
systems. The decentralized approach to wastewater treatment is essential to rural areas
where constructing a large-scale sewage system isn’t economically viable, and targeted
investments should be made in more rural communities to close the drastic gap in the
amount of wastewater being produced and the amount being treated.

Telecommunications

56 Ibid.
55 Ibid.

54 Chaturvedi, Stanford Social Innovation Review, Fixing India’s Sewage Problem,
https://ssir.org/articles/entry/fixing_indias_sewage_problem#

53 WASH Institute, “Annual Report 2015-16,” https://www.washinstitute.org/pdf/Annual-Report-2015-16.pdf
52 Consortium of Institutes for Decentralized Wastewater Treatment, 2011 Census Analysis

51 Central Pollution Control Board, “Annual Report 2020-21,”
https://cpcb.nic.in/openpdffile.php?id=UmVwb3J0RmlsZXMvMTQwM18xNjU1MzU0NzkxX21lZGlhcGhvdG8xN
jQ3MS5wZGY=

50 Shah & Ramachandra, “Skilling and engaging first mile actors to enable local water management: Context,
opportunities, and engagement possibilities”
https://www.indiawaterportal.org/drinking-water/skilling-and-engaging-first-mile-actors-enable-local-water-manage
ment-context
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Teledensity is the number of telephone connections per hundred people in a
given area. Rural India’s teledensity at the end of 2023 was 58.26%, as compared to
urban India’s 127.88%.57 It is important to note that a study completed by Mbarika et. al
showed a positive correlation between teledensity and GDP per capita, signifying the
economic gap between urban and rural populations based on the divide in access to
telecommunication infrastructure58

Despite the availability of wireless alternatives in rural India, many areas still lack
wireless access. The distance between homes makes signal propagation difficult, and
the sparse population makes it less profitable for companies to invest in rural
infrastructure.59 Urban areas, with dense populations, are more financially attractive for
service providers. However, a few companies are addressing the need for better
technology access in rural India.

WiMAX technology offers cost-effective, high-speed wireless connectivity that is
scalable to provide broadband access across India, especially in rural areas where
traditional broadband is limited. This technology is particularly beneficial for developing
economies like India by enabling support for mobile devices and extending the wireless
infrastructure. In rural India, WiMAX plays a crucial role in e-governance, aiming to
empower rural communities through digital technologies. The implementation of WiMAX
in areas like Jalgaon district in Maharashtra helps connect district and village
headquarters, facilitating access to public services and information through
Grampanchayat Knowledge Centres (GKC).60 These centers act as hubs for rural
governance, providing services such as land/property records, healthcare, education,
and communication with experts.

Chaudhari, Dalal, and Jha conclude that WiMAX offers a practical solution for
rural connectivity in India. It is a rapidly accepted, standards-based wireless technology
that offers a practical solution. It provides broadband Internet services and Internet
telephony without the need for extensive infrastructure projects like digging trenches or
laying cables. This technology supports initiatives like e-governance, agricultural
management, and educational development, making it a suitable choice for improving
digital infrastructure at the grassroots level in rural India.61 It offers an opportunity to
drastically improve digital connectivity in rural areas, which can enhance access to
online commerce and even education resources for rural populations. It also helps
alleviate the problem of telecom companies avoiding investment in rural areas, as

61 Ibid.
60 Ibid.

59 Chaudhari, Dalal, Jha, “E-Governance in Rural India: Need of Broadband Connectivity Using Wireless
Technology,” https://www.scirp.org/html/13-6801053_5833.htm

58 Mbarika et. al, “Predictors of Growth of Teledensity in Developing Countries: A Focus on Middle and
Low-Income Countries,” https://onlinelibrary.wiley.com/doi/pdf/10.1002/j.1681-4835.2003.tb00076.x

57 Telecom Regulatory Authority of India, “Press Release No.07/2024”
https://www.trai.gov.in/sites/default/files/PR_No.07of2024_0.pdf
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WiMax technology is smaller-scale and can be implemented at the village level without
significant investment from a telecom corporation. Thus, targeted investments should be
made to better connect rural communities with the rest of the globe.

Social infrastructure

In 2008, the Gram Nyayalayas Act promised courts to support easy access to the
justice system for rural populations. It was passed to address the barriers between rural
individuals and the existing justice system. However, to date, only 257 Gram Nyayala
courts are functional with 477 having been notified. Over 10,983,269 cases have been
pending for more than five years at the functioning courts.62 There simply are not
enough courts and the almost insurmountable number of pending cases must be
addressed. While the Indian government cannot directly influence court case outcomes,
it has actively supported the judiciary in reducing case backlogs.

Initiatives include the National Mission for Justice Delivery and Legal Reforms,
which focuses on improving court infrastructure, increasing judicial staff, and
modernizing court procedures.63 Significant investments have been made in building
new courtrooms and providing judges with better working conditions. Since 1993-94, the
Indian government has allocated Rs. 9812.82 crores to improve court infrastructure,
resulting in a significant increase in court halls from 15,818 to 21,295 between 2014 and
2023.64 These efforts aim to create a more efficient and effective judicial system that
also effectively incorporates rural courts. Further action and investment should be taken
to carry out the mission of removing case backlogs and efficiently delivering justice in
rural India.

Access to healthcare in India is shaped by regional disparities, inadequate
infrastructure, workforce shortages, and affordability issues. With 80% of medical
professionals concentrated in urban areas, 70% of the population, mostly rural, has
limited access to quality care, with only 13% reaching primary health centers and fewer
than 10% having hospital access.65 Rural healthcare infrastructure is often lacking, and
poor transportation further restricts access. Workforce distribution is another challenge,
as rural areas face a shortage of medical professionals, leading to overburdened staff
and physician burnout. Financially, healthcare relies heavily on an out-of-pocket model,
with only 20% of healthcare costs covered by the government, leaving rural populations,

65 Chawla, National Library of Medicine, Cureus, “Unveiling the ABCs: Identifying India's Healthcare Service
Gaps,”
https://pmc.ncbi.nlm.nih.gov/articles/PMC10446776/#:~:text=Rural%20India%20lacks%20enough%20infrastructur
e,treatment%20being%20provided%20%5B6%5D.&text=India%20being%20a%20low%20and,shortage%20in%20t
he%20healthcare%20workforce.

64 Ministry of Law and Justice, “Disposal of Cases by Gram Nyayalayas”
https://www.pib.gov.in/PressReleasePage.aspx?PRID=1909201

63 Ibid.
62 Ibid.
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who spend most of their income on necessities, unable to afford adequate medical
care.66 Despite recent improvements, these issues continue to impact healthcare
access in rural and economically disadvantaged regions.

The National Health Policy 2016 and the 2018 Ayushman Bharat initiative aim to
strengthen primary healthcare by upgrading 150,000 subcenters and primary health
centers (PHCs) into health and wellness centers, and by improving access to secondary
and tertiary care through a near-universal health insurance scheme.67 With better rural
infrastructure and technology, India has the potential to transform its healthcare system.
Some state governments and non-profit organizations have implemented innovative
solutions to improve healthcare access and quality in rural areas. India spends only
around 1% of its GDP on healthcare, a relatively small proportion. However, states that
allocate higher percentages of their budgets to healthcare have better health outcomes.
Increased investments in the National Rural Health Mission (NRHM) have led to
significant improvements in rural health, reducing inequalities. South Africa and Brazil
provide examples where reduced public spending has negatively impacted marginalized
populations. Improved working conditions, better salaries, and continuous training help
retain healthcare professionals in rural areas. Examples from Nepal's Bayalpata
Hospital show that ongoing training and faculty status for rural healthcare workers
enhance service delivery.68 These methods offer an opportunity to positively transform
the inadequate access to healthcare in rural India.

Green infrastructure

Decentralized solar panels have been providing energy access to several
communities, supporting rural trades. Distributed Renewable Energy (DRE) systems
like solar panels, microgrids, and small wind turbines can be deployed in remote areas,
providing electricity without the need for extensive grid infrastructure.69 The Ministry of
New and Renewable Energy (MNRE) has released a framework to expand DRE across
India. As per the MNRE, “DRE-powered livelihood solutions have the potential to reduce
and eventually eliminate the reliance of livelihood on diesel, particularly in rural settings,
and can supplement the grid supply. Apart from creating jobs, these applications would
help in achieving a self-reliant India.”70

70 Ibid.

69 Government of India Ministry of New & Renewable Energy, “Framework for Promotion of Decentralized
Renewable Energy Livelihood Applications,”
https://cdnbbsr.s3waas.gov.in/s3716e1b8c6cd17b771da77391355749f3/uploads/2022/12/2022122711.pdf

68 Ibid.

67 Mohan and Kumar, National Library of Medicine, Journal of Family Medicine and Primary Care, “Strengthening
primary care in rural India: Lessons from Indian and global evidence and experience,”
https://pmc.ncbi.nlm.nih.gov/articles/PMC6691438/

66 Ibid.
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Renewable energy infrastructure projects can boost India’s economy by creating
jobs, reducing energy costs, and fostering technological innovation. By 2040, it is
expected that about 49% of electricity will come from renewable sources, driven by
advances in battery efficiency that will reduce solar energy costs by 66%. The shift from
coal to renewables could save India Rs. 54,000 crore (US$ 8.43 billion) annually.71 In
India, in 2023 alone, investments in clean energy contributed to slightly less than 5% of
GDP growth.72 As such, investment in green energy provides a promising avenue for job
creation and sustainable energy for the future of rural India. In rural areas, investments
in DRE are essential as building large-scale power networks is not viable for remote
villages, but DRE methods can strategically target energy-lacking areas.

Policy Recommendations

Public-private partnerships (PPPs)

Amirullah, a senior research fellow at Aligarh Muslim University in Uttar Pradesh,
posits that Public Private Partnerships (PPPs) in rural infrastructure development can
be harnessed to develop India to unprecedented levels.73 PPPs are based on a
cooperative agreement between government agencies and a private sector entity to
fund, build, and operate projects like public infrastructure, transportation, or services.
The public sector provides oversight and regulation, while the private sector brings
investment, expertise, or management. Amirullah examines their role in improving
education, health, transport, power, water supply and sanitation, irrigation, and
telecommunication infrastructure across rural India, identifying them as a key
mechanism to enhance infrastructure investment. They provide not only funding but
also efficient resource use, modern technology, better project design and
implementation, and optimal risk allocation.

One village that has improved its water supply due to a PPP is Ilkal, a small town
with a population of 51,000.74 It received 5.21 million liters of water per day from three
main sources: bore wells (five with power pumps and 17 with hand pumps), infiltration
wells, and surface water from the Krishna River. To improve the water supply, two major
projects were completed: one in 2000 using water from the Narayanpur Dam, and
another in 2010 using the Almatti Dam as a permanent solution.75 A performance-based
contractor-operated contract (PBCOC) was used for the projects. Under PBCOC,
capital investments for projects remain the public sector's responsibility, while private

75 Ibid.

74 Asian Development Bank, 24/7 Normalized Water Supply through Innovative Public–Private Partnership, 1,
https://www.adb.org/sites/default/files/publication/372081/normalized-water-supply-ppp.pdf

73 Amirullah, “Public Private Partnership in Infrastructure Development of Rural Areas: Opportunities and
Challenges in India,” The International Journal of Humanities & Social Studies, 1

72 International Energy Agency, “Clean energy is boosting economic growth,”
https://www.iea.org/commentaries/clean-energy-is-boosting-economic-growth

71 India Brand Equity Foundation, Renewable Energy Industry Report May 2024
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operators act as "specialist contractors." This model incorporates performance
incentives, such as penalties and performance-based fees, to drive quality and
long-term management improvements. It aims to modernize water services and help
utilities achieve cost recovery, with contractor remuneration tied to their performance
during the operation and maintenance phase. The PBCOC model was successful in
improving Ilkal's water supply system because it held a single contractor responsible for
both construction and operations and maintenance (O&M) over a long-term contract.76
During the construction phase, bill-of-quantities-based payments reduced risks,
particularly those related to underground assets. In the O&M phase, performance-based
payments, monitored by an independent auditor, ensured reliable service delivery. The
model has been replicated in 12 other cities in the state of Karnataka, with plans to
expand it to 20 more. It has also been adapted for cities like Gaya (Bihar), Tonk and Pali
(Rajasthan), Cossipore (Kolkata), and Dhaka (Bangladesh).77 This practice is a
promising way to implement water solutions in villages, as it includes community
collaborators and has been proven successful in several villages already.

Despite successes not only in water infrastructure but also in several other
domains, Public-private partnership (PPP) projects in India have encountered mixed
success due to several challenges. A major issue is the lack of a unified national policy,
with individual states creating their own guidelines, confusing private sector
participants.78 Land acquisition protests, delays, and resistance to user charges like tolls
have discouraged investment, particularly in rural areas where projects are less
profitable. Additionally, the unclear roles between public and private sectors, minimal
grassroots involvement, law and order issues, and insufficient institutional capacity to
manage complex projects have further hindered progress. These factors contribute to
the slow growth and limited success of PPP initiatives in the country.

In conclusion, Amirullah asserts that despite facing institutional, legal, and
regulatory challenges, PPPs offer immense potential to address the country's
infrastructural gaps. To maximize their impact, a regulatory environment, efficient project
management, and transparent processes are essential.79 The government recognizes
the need for PPPs, especially in backward regions, and has taken steps to streamline
approvals and incentivize private sector participation. By combining public and private
resources, India can accelerate rural development and maintain its economic growth
trajectory. Given PPP success in developed countries and urban areas, PPPs hold
substantial promise for rural development in India.

Budget Allocations

79 Ibid.

78 Amirullah, “Public Private Partnership in Infrastructure Development of Rural Areas: Opportunities and
Challenges in India,” The International Journal of Humanities & Social Studies, 1

77 Ibid.,9
76 Ibid.,3
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India has several policies that incentivize the development of infrastructure. To
encourage a nationwide push for more development, public policy must support state
governments and other entities looking to develop infrastructure. The 2023-2024 budget
has extended the 50-year interest-free loan to state governments for another year to
boost infrastructure investment and encourage complementary policy actions, with an
increased allocation of ₹1.3 lakh crore (US$ 16 billion).80

The Indian government has increased capital expenditure (capex) to ₹11.11
trillion (US$ 133.9 billion) for the fiscal year 2024-25, a rise of 11.1% from the previous
year, to advance infrastructure and stimulate economic growth. This expenditure is
3.4% of GDP and supports India’s Vision 2027 to become a US$ 5 trillion economy.81

As such, India is headed in the right direction with its policies in the development
of infrastructure, but more needs to be allocated to rural areas. Billions of dollars are
being allocated for large-scale highway and railway projects, providing thousands of
jobs and bolstering the economy overall, but millions of people in rural areas still lack
adequate access to basic services including water, healthcare, courts, schools, and
more. Small-scale projects are not being focused on enough and the needs of
communities are not being fully addressed.

There should be funding allocated to rural NGOs such as the Sehgal Foundation,
which directly targets the infrastructure gaps in rural areas. Rather than focusing on
large-scale infrastructure projects, they address problems at the village level, aiming to
ensure access to basic services.

Conclusion
While rural infrastructure projects in India have the potential to enhance

economic development and improve quality of life, their effectiveness is significantly
undermined by issues such as inadequate planning, lack of community involvement,
and insufficient maintenance, ultimately leading to disparities in access and benefits
across different regions. The disparities between urban and rural India in terms of
infrastructure are large, and it is evident that further investment to enhance rural areas
would benefit the nation as a whole. Key infrastructure elements such as roads,
electricity, irrigation, and telecommunications play vital roles in boosting agricultural
productivity, reducing poverty, improving literacy, and extending life expectancy.
However, many states lack adequate access to them. Overall, rural infrastructure
investment not only supports agricultural and industrial growth but also promotes
inclusive development by improving access to essential services and raising living
standards in underserved areas. For sustainable progress, the Indian government must

81 Ibid.

80 Government of India, India Brand Equity Foundation, “ Infrastructure Sector in India,”
https://www.ibef.org/industry/infrastructure-sector-india
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prioritize cohesive planning, efficient resource allocation, and transparent program
implementation to bolster rural economies and the nation as a whole.
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