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PREFACE
To move down the path of reduced emissions 
from the Indian transport sector and provide 
direction to low carbon and sustainable mobility 
for India, FICCI embarked on the initiative 
for Developing an India Roadmap for Low 
Carbon and Sustainable Mobility with thrust on 
decarbonisation of the Indian transport sector. 
FICCI is supported in this initiative by knowledge 
partners, WWF-India, Paris Process on Mobility 
and Climate (PPMC) and Shakti Sustainable 
Energy Foundation (SSEF). The India Roadmap 
has eight distinct components outlined below.

1. Urban transformation for healthier, inclusive 
lifestyles and efficient, resilient, prosperous cities 
2. Low-carbon energy supply strategy 
3. Improve intermodal and mode-wise system 
efficiencies 
4. Optimise supply chains to manage freight 
transport emissions 
5. Avoid vehicle kilometres for commuting, 
shopping and accessing services 
6. Provide low-carbon solutions for the rural (non-
urban) populations 
7. Accelerate action on adaptation in the 
transport sector 
8. Large scale deployment of economic 
instruments and leveraging finance

Each of these components is covered in detail 
under individual reports, available separately as 
Theme Reports. The India Roadmap provides 
summaries of each component and actionable 
recommendations for short-term (2020-22), 
medium-term (2022-30) and long-term (2030-50). 
For detailed narrative of each component, the 
reader may refer to the individual theme reports 
of the respective component. For getting an 
overview of all components, the India Roadmap 
provides the complete context for low carbon and 
sustainable mobility for India. 

This report covers the sixth component on 
“Provide Low-Carbon Solutions for the Rural 
(Non-Urban) Populations”. 

The work on the India Roadmap has been 
guided by the FICCI Core Group on Sustainable 
Mobility consisting of eight working groups, 
each of which has worked on the eight 
components. The components are based on the 
Global Macro-Roadmap developed by PPMC. 
This methodological approach developed by 
PPMC is at the heart of the India Roadmap, 
with components of the India Roadmap being 
customised to Indian context and circumstances.
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INTRODUCTION
As per the statistics of the 2011 Census of 
India, the rural population in India stands at 
833 million, constituting almost 68% of the 
total population, while the rural economy and 
constituted 46% of the national income. As 
India develops rapidly, rural India continues 
to lag behind, grappling with issues such as 
declining agricultural incomes, lack of health 
and education facilities as well as an overall 
improvement in the quality of life. Despite the 
rise of urbanisation, more than half of India’s 
population is projected to be rural until 2050.
Mobility access comes as a ray of hope in this 
scenario. With mobility access, rural areas 
have the potential to prosper and this will also 
impact urban areas due to the decreasing 
pressure of rural-urban migration. Rural mobility 
can also drive the all-important transition in 
the composition of output and occupation 
from agriculture to more productive non-

farm. This change can ultimately impact the 
economic fabric of the country and bring about 
transformation in the rural and total economy. 

This report aims to provide insights on 
the need for rural mobility and access to 
rural areas to be in line with a number of 
Sustainable Development Goals (SDGs), 
discuss the challenges to be addressed on 
providing sustainable mobility solutions for 
rural populations in India. It gives thrust to 
suggesting ways to build and strengthen rural 
infrastructure, creating local employment 
through building sustainable business solutions 
(such as low-cost biofuel distilleries and battery 
recycling units) while also deliberating upon 
the policy, regulations and incentives required. 
Avenues for funding in rural areas in India have 
also been considered. 
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HEART OF 
THE PROBLEM
Inside every problem lies an opportunity.

1. Rural Mobility

As per the Centre for Monitoring Indian Economy 
(CMIE) survey 2019, there has been an increase of 8.4 
million low skilled jobs in agriculture, mainly in poultry, 
animal husbandry and crop cultivation. On the other 
hand, there has been a fall in jobs in the IT (information 
technology), manufacturing and financial sector 
(Annexure 1). There are slated to be more opportunities 
in the development and promotion of advanced 
biofuels , horticulture and animal husbandry for 
women, which will lead to their empowerment. Hence 
for rural India, flexible, quick, efficient and predictable 
mobility will serve as a strong enabler for economic 
development and social transformation. 

So, it is important to know rural mobility and how 
it is defined. As per the National Sample Survey 
Organisation (NSSO), a rural area is defined as:
- An area with a population density of up to 400 per 
square kilometre

- Villages with clear surveyed boundaries but no 
municipal board

- A minimum of 75% of male working population 
involved in agriculture and allied activities

Rural mobility entails movement of people and goods 
across rural areas, as well as between rural area and 
the nearby town/s or urban area. The mobility should 
be provided for all people, affordable and equitable, 
supporting economic development and human well-
being, and should have the qualities of reliability, 
resource-efficiency, sustainability, and resilience.

Rural mobility can also be a vehicle 
for women who miss out on many 
opportunities due to the lack of mobility.

As per the Census of 2011, 55% of rural women do not 
travel at all-while 30% moved on foot, 7% by bus, and 
less  than 5% by other means of transport (Annexure 2). 

Thus, providing access to rural areas will also be in line 
with 13 out of the 17 Sustainable Development Goals 
(SDGs), specifically SDGs 1 to 13, as follows:

SDG 1: No Poverty: Rural mobility will provide 
economic opportunities to people for moving out of 
poverty by giving access to the markets. 

CHAPTER 1

Provide Low-Carbon Solutions for the Rural (Non-Urban) Populations
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SDG 2: Zero Hunger: Mobility access will increase 
food security.

SDG 3: Good Health and Well-being: Better 
opportunities for livelihood improvement will also 
improve the nutritional status of rural people including 
women and children. There will be faster access to 
health facilities. This will facilitate aid workers, NGOs 
(non-governmental organisations), and Governments’ 
reach to erstwhile difficult to reach areas.

SDG 4: Quality Education: Access to educational 
institutes and student enrolment will increase with a 
decrease in commuting time for both students and 
teachers. 

SDG 5: Gender Equality: Mobility will save time for 
women who need cooking fuel, water, and need to 
go on market trips. Women will also be able to cover 
further distances safely for job and education.  

SDG 6: Clean Water & Sanitation: Mobility solutions 
for rural areas will reduce the efforts in fetching clean 
water. The material and labour for sanitation efforts will 
reach many more areas with mobility. 

SDG7: Affordable and Clean Energy: Shifting to 
cleaner fuels like biofuels/bio-CNG (compressed 
natural gas) and drop-in fuels, and electric-based 
mobility will reduce the demand for conventional fuels. 
The aggregated demand will make clean energy more 
affordable.  

SDG 8: Decent Work and Economic Growth: Better 
job opportunities can be created in the rural areas by 
setting up food processing units, farm waste utilisation 

for production of biofuel/energy, etc. The development 
and operation of mobility services will itself provide 
employment. The prosperity in rural India will reflect in 
the overall economic growth.

SDG 9: Industry, Innovation and Infrastructure: 
Opportunity for local production, a better supply 
chain for rural produce, development of low impact 
infrastructure.

SDG 10: Reduced Inequalities: Affordable mobility 
brings opportunities for more people, thus bringing 
equality.

SDG 11: Sustainable Cities and Communities: 
The quality of life for communities in rural areas will 
improve, with reduced pressure on cities.

SDG 12: Responsible Consumption and Production: 
Sustainable low carbon transport for rural areas will 
replace their potential shift to conventional transport 
solutions.
 
SDG13: Climate Action: Sustainable mobility will 
result in reduced emissions, methane mitigation, and 
climate change resilient infrastructure development.

With mobility access, rural areas will prosper and this 
will also impact urban areas due to the decreasing 
pressure of rural-urban migration. The transition in the 
composition of output and occupation from agriculture 
to more productive non-farm sectors is considered 
as an important source of economic growth and 
transformation in the rural and total economy. Rural 
mobility access will also serve this transformation.

Figure 1
Other Favourable Outcomes of Mobility

Source: PMGSY Progress Document

Break of Isolation

Change in Living Patterns

Increase in Access to 
Administrative Machinery

Access to Education and Health 
Facilities Improved

More Number of NGOs/ VOs 
Visiting the Benefitted Habitations
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2. Scenario Today

Transport demand by multiple modes: The first 
challenge of providing sustainable mobility for rural 
areas is the lack of demand data. 

Due to the large geographical spread 
of these areas, demand data is not 
readily available, and one has to rely 
on secondary data and guesswork for 
demand determination.

ALONG 
THE ROAD

Contrary to the common perception about 
the predominance of agriculture in the rural 
economy, about two-third of rural income is 
now generated in non-agricultural activities. 
Similarly, it’s amazing to find that more than half 
of the value-added in the manufacturing sector 
in India is contributed by rural areas. However, 
the impressive growth of the non-agricultural 
sector in rural India has not brought significant 
employment gains or reduction in disparity in 
worker productivity. This underlines the need for 
a new approach to direct the transition of the 
rural economy.

Source: Ramesh Chand, S.K. Srivastava and Jaspal Singh 
(2017). “Changing Structure of Rural Economy of India: 
Implications for Employment and Growth”, Discussion 
Paper, November. New Delhi:  NITI Aayog, https://niti.gov.in/
writereaddata/files/document_publication/Rural_Economy_
DP_final.pdf

To understand this better, it is important to deep dive 
into the rural scenario. In rural India, majority of the 
population comprises farmers. The distance from their 
homes to the fields is about two to three kilometres, 
which is covered by walking. Their transport demand 
is for intra-village trips, inter-village trips to nearby 
villages and long trips to nearby cities/transport 
hubs. Bicycles and cattle-drawn carts have been the 
primary mode of transport for inter-village transport, 
which are being replaced with motorised vehicles like 
motorcycles, improvised vehicles (Jugad), cars (Jeeps) 
and tractor trolley, as the income of the overall village 
or some inhabitants rise, as well as an increased ease 
of availability of fuels. Mofussil1 buses are also being 
used for a short-term travel in and around the villages. 
The transport is highly unorganised with relatively 
prosperous inhabitants sharing their vehicles to provide 
mobility services to other inhabitants. 

A vicious circle of insufficient transport, users, and 
services impedes development. The goods transport 
demand was originally for grains, vegetables, crops, hay, 
cattle feed and other essential commodities. With time, 
building materials and farm machinery are also increasing 
the goods travel demand. Patterns of transport demand 
and supply are often linked to population density and 
income levels in three broad categories. 

- The first is low transport density in low-income 
areas,2 with few motorised vehicles or intermediate 
means of transport. 

- The second category has higher transport density 
in low-to-medium income areas, and is associated 
with medium-to-high population density, irrigated 
agriculture, cash crops, efficient marketing systems, 
and non-agricultural employment. 

- The third category has low-to-medium transport 
density in high-income rural areas.

Figure 2 
Rural Transport System

 Source: Starkey, Paul, Simon Ellis, John Hine and Anna Ternell 
(2002). "Improving Rural Mobility: Options for Developing 
Motorized and Nonmotorized Transport in Rural Areas", World 
Bank Technical Paper. August. https://doi.org/10.1596/0-8213-
5185-0

1 Derived from the urdu word mofassil, which is used to refer to a region lying outside an urban centre.
2 Starkey, Paul, Simon Ellis, John Hine and Anna Ternell (2002). "Improving Rural Mobility: Options for Developing Motorized and Nonmotorized 
Transport in Rural Areas", World Bank Technical Paper. August. https://doi.org/10.1596/0-8213-5185-0
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Figure 3
Biomethane Bus Launched by TATA Motors

• Transport networks available: Transport networks 
vary from village to village and geographically. 
Additionally, there are various issues with present 
modes of transport—for people, goods, such as 
availability, affordability, safety, lack of opportunity. 

• Pollution by modes: Furthermore, emissions 
contributed by rural transport can be estimated once 
the present demand is deduced.

Figure 5
PMGSY Progress Document January 2019
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3. Business-as-Usual (BAU) 
Scenario by 2030/2050

4. Implication for 
Rural India  

In rural mobility, the BAU scenario projection throws up 
some interesting possibilities. For instance, what will 
the transport demand by multiple modes be like? What 
can be the percentage of rural roads with power lines 
running alongside? 

It is also worth considering the minimum road width of 
rural roads – in plains and hilly areas as per manuals. 
It is important to evaluate the geographical cover of 
roads (all-weather) by 2022 and the percentage of 
rural population covered in this. There is a need to 
assess & project travel demands, and validate it with 
Research road & rail coverage. Infrastructure for goods 
& people also needs to be defined based on these 
transport networks available. Allied issues like waste 
management are also critical. 

There are many factors that will determine the impact 
of rural mobility on India. Here’s a quick glance:

• Health
• Economic development
• Alternate livelihood
• Quality of life & overall well-being
• Relation with urban development
• GDP (gross domestic product) impact for India
• Development of advance biofuels/biohydrogen, drop 

in fuels 
• Enhancing farm production for catalysing growth in 
  food processing 
• Last-mile connectivity 

ALONG THE ROAD

It is often felt that unplanned rural to urban 
migration, particularly in search of better economic 
opportunities, is putting severe pressure on urban 
amenities and forcing a large number of low wage 
migrants from rural areas to live in unhygienic and 
deprived conditions. Thus, to check unplanned 
migration from rural to urban areas and to improve 
the socio-economic conditions of the vast majority 

of the population in the country, there is a need 
to make the rural economy stronger and create 
employment opportunities in rural economic 
activities. The improvement in economic conditions 
of rural households is also essential for reducing the 
disparity in the per capita  rural and urban income, 
which has remained persistently high.

Source: Ramesh Chand, S.K. Srivastava and Jaspal Singh (2017). “Changing Structure of Rural Economy of India: Implications for 
Employment and Growth”, Discussion writereaddata/files/document_publication/Rural_Economy_DP_final.pdf
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IN RESPONSE
As long as a problem inspires a response, there is hope.

CHAPTER 2

1. Summary of Schemes:  A slew of 
policies has been released to enable a 
better response to rural mobility:

Pradhan Mantri Gram Sadak Yojana (PMGSY): 
The Government launched PMGSY on 25 December 
2000 to provide all-weather access to unconnected 
habitations. A 100% Centrally Sponsored Scheme, 
50% of the Cess on High Speed Diesel (HSD) is 
earmarked for this programme, and PMGSY has been 
able to provide connectivity to 1,45,047 habitations 
(90.41% against 1,78,184 eligible habitations).

National Rurban Mission (NRuM): The objective of 
NRuM is to stimulate local economic development, 
enhance basic services, and create well planned 
Rurban clusters. 

Sustainable Alternative Towards Affordable 
Transportation (SATAT):  Launched in October 2018 
by Ministry of Petroleum & Natural Gas, SATAT aims at 
providing Sustainable Alternative Towards Affordable 
Transportation. Under this programme, potential 
entrepreneurs would set up Compressed Bio-Gas 
(CBG) production plants and make CBG available in 
the market for use in automotive fuels. This significant 
move has the potential to boost the availability of more 
affordable transport fuels, better use of agricultural 
residue, cattle dung and municipal solid waste, as well 
as to provide an additional revenue source to farmers. 
It is planned to roll out 5,000 CBG plants across 
India in a phased manner, with 250 plants by the 
year 2020, 1,000 plants by 2022 and 5,000 plants 
by 2025. These plants are expected to produce 15 
million tonnes of CBG per annum, which is about 
40% of current CNG consumption of 44 million 
tonnes per annum in the country.

2. Synergies with Existing Policies 
and Plans
a. Mahatma Gandhi National Rural Employment 
Guarantee Act (MGNREGA) for providing wage 
employment.
b. National Rural Livelihoods Mission (NRLM) for 
self-employment and skill development: Capacity 
building, Green Jobs, NSDC.
c. Pradhan Mantri Gram Sadak Yojana (PMGSY) for 
construction of quality roads. 

d. Shyama Prasad Mukherjee RURBAN Mission 
for bridging the rural-urban divide, stimulating local 
economic development, spreading development in the 
region, and attracting investment in rural areas.
e. National Biofuel Policy for promotion of the use 
of biofuels.
f. Doubling Farmers’ Income:  Agriculture as 
a  value-led enterprise has identified seven major 
sources of growth, viz., improvement in crop 
productivity; improvement in livestock productivity; 
resource use efficiency or savings in the cost of 
production; increase in the cropping intensity; 
diversification towards high-value crops; improvement 
in real prices received by farmers; and shift from 
farm to non-farm occupations. Enterprises may be 
promoted for the biomass supply chain.
g. Jal Shakti Abhiyan: Announced by Ministry of Jal 
Shakti on 1 July 2019, the scheme aims at promoting 
sustainable farming for water conservation and water 
security. Advance biofuel may be promoted for micro-
irrigation purposes.  
h. Increased domestic production of oil and gas: 
Hon’ble Prime Minister has urged all stakeholders to 
increase the domestic production of oil and gas to reduce 
import dependence from 77% to 67% by the year 2022. 
He had used a certain percentage oil import dependence 
in the fiscal year 2013-14 (ending 31 March, 2014) 
as a reference. The Government focusing on biofuels 
such as first- and second-generation ethanol, biodiesel 
and bio-CNG as a part of efforts for “import reduction, 
environmental benefits and increased income to farmers”.
i. Pradhan Mantri JI-VAN Yojana: This scheme was 
launched with the objective of making the 2G ethanol 
production viable while providing alternate income 
to farmers by utilising the crop residues. It envisages 
setting up of 12 Commercial scale Second Generation 
(2G) Bioethanol projects and 10 demonstration scale 
2G Bioethanol projects, based on non-food biomass 
feedstocks and other renewable feedstocks which will 
be provided viability gap funding.
j. KUSUM Scheme: Pumpsets are captured in this 
scheme. Chargers also need to be captured in line to 
create more stations.
k. Strengthening of Kisan Seva Kendra (KSK) by Oil 
Marketing Companies (OMCs) as a low-cost retail 
outlet in rural/agricultural market in order to deliver 
co-products of Bio-CNG/Advance biofuels at the 
doorsteps of farmers.

Federation of Indian Chambers of Commerce and Industry | 11
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4

CHALLENGES 
ALONG THE WAY
Inside every problem lies an opportunity.

The road ahead for rural mobility is almost symbolic 
of rural roads in reality: rough, uncharted. However, it 
is also how any path to change is paved, fraught with 
challenges that must be surmounted. These challenges 
include a lack of cash flow, a low willingness to pay 
due to low wages. Additionally, consumer behaviour 
patterns veer towards choosing inconvenience due to 
low purchase power.

Lack of access to data means commuter profiling is 
difficult.  Furthermore, demand is not concentrated 
due to non-availability of transport solutions. 
The state of infrastructure (read quality of power 
supply biomass collection, aggregation, storage 
and processing in an organised manner) is also 
challenging. Non-well-researched and validated 
governance measures can result in local enterprises 
performing at lesser levels of sustainability, productivity 
and efficiency.

CHAPTER 3

ROUTES TO CHANGE
The beginning of change is the 
beginning of the future.

CHAPTER 4

4.1 Methodology
Even as the problem of rural mobility seeks a host of 
solutions, these solutions always need to come with 
available and modifiable products. Any other solution 
is sure to bring in a lot of high-cost imports and 
additional capital investments.

So it is imperative to work on the 
solutions that will have cost parity 
with the  solutions slated for 2023-
2025, and not solutions that target 
parity today.

Here is a detailed look at these solutions: 
• Sustainability management at a local level: Each 

mandal and zilla should be made sustainable at its 
level, although they can be tied up with a bigger 
city. The focus should be on the promotion of Block/
District level entrepreneurs.

• Panchayati Raj Institutions (PRIs) have to be involved 
in the roadmap: These institutions constitute the core 
of decentralised planning and development, and 
implementation of plans and schemes in rural areas.

• Low carbon solutions and sustainability should not be 
forced as a mandate: This will result in burdening of the 
rural population. Mandates perhaps could be on the 
bigger cities that could ideally hold responsibilities to 
the respective rural areas in the state.

4.2 Development Needs and Changes 
Proposed 

• Deriving from these core methods, several changes 
are proposed. To begin with, there is a great need 
for mobilisation of funds, along with multiple 
decarbonised options of transport fuels (biofuels, 
electric vehicles, etc.). The changes can be further 
categorised as follows:

12 | Federation of Indian Chambers of Commerce and Industry
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Infrastructural Changes: 
1. Local generation like Microgrids:  With India 

moving towards 100% household-electrification as 
well as 175 GW renewables, proper business model 
with rooftop  solar supplying electricity to charging 
stations or battery swapping stations will need to be 
evaluated, and the number of vehicles charged per 
day to assess the return on investment will also need 
to be considered. Setting up of bio-CNG with Solar 
PV (photovoltaics) charging stations for firm charging 
infrastructure can also be explored.

2. Strengthening existing grids: Availability of 
spare capacity and upgradation of distribution 
infrastructure will need to be assessed to evaluate 
the possibility of catering to additional load through 
existing electrical infrastructure. The government 
claims that all rural roads will be “all-weather roads” 
by the end of 2019. In line with this, if e-mobility 
services are to be built along these roads, then the 
electrical network will need to be developed for 
charging stations.

3. Setting up low-cost biofuel distilleries run by local 
   enterprises such as production units for advance 

biofuel/Bio-CNG4. 

4. Setting up/strengthening and increasing the 
number of low-cost retail outlets: This will need 
to be done in rural and agricultural markets with a 
special focus on KSK to deliver co-products of Bio-
CNG/Advance Biofuels at the doorsteps of farmers.

5. Promoting Polymer Electrolyte Membrane 
(PEM) Fuel Cells Based on Hydrogen: This could 
be extracted from biomethane/biomethanol. As 
hydrogen storage would require a safe and controlled 
environment, Biomethane and Biomethanol 
generated locally can be used to make PEM cells as 
a source for export income.  

Access to clean, safe, reliable and affordable 
modes of transportation for last mile connectivity 
has always been a challenge. This becomes even 
more challenging in the Sundarbans landscape in 
India, which is a cluster of low-lying islands in the 
Bay of Bengal. Sundarbans is home to a very rich 
floral and faunal diversity, and also a climatically 
vulnerable region inhabited by over 4.5 million 
people mostly dependent on highly polluting, 
unsafe and illegal modes of transport. Recognising 
the need towards promoting renewable energy-based transport for a cleaner and sustainable future, 
WWF-India has set up a pilot project on electric mobility for local transport. As part of the project, 
two electric vehicle solar charging stations have been installed in one of the remotest islands of 
Sundarbans and four government-approved models of electric vehicles have been introduced to 
ply on the same. Moreover, rural institutions have been formed to own, manage and operate the 
charging stations, as well as the electric vehicles. Working in tandem with various government 
agencies, grassroots level organisations and other stakeholders, the project has set a precedent of 
successfully carrying out the first of its kind institutional registration of standard and government-
approved models of electric vehicles in the Sundarbans. The scale-up potential presents an 
opportunity of improving livelihoods and promoting environment conservation.

TRANSFORMING THE TRANSPORT SECTOR IN THE 
INDIAN SUNDARBANS

CROSSROADS
OF CHANGE
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Battery Swapping Facilities: In rural areas, the 
majority of public transport consists of three-wheelers. 
As the three-wheelers increased, the number of 
trips for each three-wheeler will need to be reduced. 
Therefore, the battery capacity of an electric three-
wheeler will need to be enough to last long for a day 
without getting discharged (considering a fixed trip 
from point A to point B). This suggests that electric 
three-wheelers will be mainly charged at night at their 
respective homes (as is the practice). 

Thus, battery swapping will be more 
viable than charging stations as three-
wheelers can take up the charged 
battery and start their trip, and at the 
end of the day, can plug it in the battery 
swapping centre. 

If the battery gets discharged during the day, even then 
it can be swapped with a charged battery.

In areas where three-wheelers carry out long trips, 
charging stations need to be installed but to have 
a higher return on investment, the charging station 
deployment should consider the usage by electric two-
wheelers and four-wheelers like Tata Magic, which are 
used for public transport.

 
•  With regards to Mapping & Profiling of Demand 

for e-mobility and Bio-CNG/Bio-fuels vehicles 
within a Block and District level, the important 
routes need to be mapped on the basis of traffic 
and landmark locations like the town hall, hospital, 
main marketplace, etc. Once defined, electrical 
infrastructure will need to be established at these 

routes for implementing charging stations. 
With regards to Mapping & Profiling of Demand 
for e-mobility and Bio-CNG/Bio-fuels vehicles 
within a Block and District level, the important 
routes need to be mapped on the basis of traffic 
and landmark locations like the town hall, hospital, 
main marketplace, etc. Once defined, electrical 
infrastructure will need to be established at these 
routes for implementing charging stations. 

•  Having a Network of Infrastructure: Doing it not just 
in a captive form will make a difference.

•  New Government policies for setting up of retail 
outlets by non-oil companies to encourage the 
availability of alternative fuels like Bio-CNG

•  Lowest TCO (total cost of ownership) per passenger

•  For unorthodox and small vehicles, robust hand 
driven vehicle like a wheelbarrow can be designed 
for transporting goods and materials. 

•  Establish recycling units in low-cost real estate 
spaces: This will bring in employment as well as 
lower the costs for recycling.

•  ​Local employment benefit: Develop skill and increase 
local employment through maintenance and running 
of charging/fuelling stations.

• Skilling for capacity building on the development of 
District/Block level entrepreneur: This will go the 
distance for collection, aggregation, storage and 
transportation of biomass.

• Subvention of regulation​ will also play a key role.

Rural transport services must be actively promoted to turn the vicious circle of insufficient transport 
services and inability to pay for them, into a virtuous circle of better transport services that stimulate 
economic activity and social improvement. This will in turn lead to easier access and more efficient 
transport services. Governments and NGOs should promote new means of transport in many low-
density, lowincome areas, and efforts should consider the needs of disadvantaged groups.

Source: Starkey, Paul, Simon Ellis, John Hine and Anna Ternell (2002). “Improving Rural Mobility: Options for Developing Motorized 
and Nonmotorized Transport in Rural Areas”,   World Bank Technical Paper no. WTP 525. Washington, D.C.: The World Bank. http://
documents.worldbank.org/curated/en/819101468780344782/Improving-rural-mobility-options-for-developing-motorized-and-
nonmotorized-transport-in-rural-areas

ALONG THE ROAD
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Source: Barwell, Ian (1996). “Transport and the Village: Findings from African Village-level 
Travel and Transport Surveys and Related Studies”, World Bank discussion paper no. WDP 
344. Africa region series. Washington, D.C.: The World Bank. http://documents.worldbank.
org/curated/en/846361468764127131/Transport-and-the-village-findings-from-African-
village-level-travel-and-transport-surveys-and-related-studies

Table 1
Access Problems and Means to Address Them

* most important means of addressing an access problem
** complementary means of addressing an access problem

Transport Task Elements of Accessibility

Mobility

Siting and 
Quality of 
Facilities

Rural Transport 
Infrastructure Means of Transport

Rural Roads
Footpaths 
& Tracks

IMT
Motorised 
Transport 
Service

Water and Firewood 
Collection *  * **

Crop Production * * ** * *

Crop Marketing ** * ** *
Access to Economic and 

Social Services * * * * **

Non-agriculture Income 
Generation * ** *
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DESTINATION LOW 
CARBON SOLUTIONS
Optimisation is the way of the future.

CHAPTER 5

RESEARCH
Goods
People
Infra

DESIGN 
SOLUTION

Suitable Vehicle 
Design

SCALE-UP

Already existing 
biofuel vehicles 
deployment

Distribution 
of biofuel as 
per the biofuel 
policy guideline

5.1 Low Carbon Transport Solutions
A significant growing rural population will demand 
quick solutions. And the key to effective rural transport 
solutions and all additions in the sector will have to be 
one - low carbon transport.  

Only specific low carbon transport 
solutions will help in meeting 
the country’s commitments to 
international goals while developing 
sustainably. 

Furthermore, the use of farm waste for the 
production of Bio-CNG/CBG in transport will 
facilitate waste management and reduction in GHG 
(greenhouse gas) emissions.

Here is a framework for achieving low carbon transport 
for rural areas.

Decarbonising Fossil Fuel: The focus needs to be 
on developing/evolving passenger and goods vehicles 
powered by biofuels blending (such as biodiesel, 
bioethanol and bio-CNG/Drop-in fuels. The four key 
elements of the biofuels roadmap are:  

Production: Biofuel generation will need to be addressed 
by the National Policy for Biofuels. The potential for CBG 
(compressed bio-gas) production from various sources 
in India is estimated at 62 million tonnes per annum. 
CBG plants are proposed to be set up mainly through 
independent entrepreneurs. 5,000 CBG plants are 
planned to be rolled out across India in a phased manner, 

with 250 plants by the year 2020, 1,000 plants by 2022 
and 5,000 plants by 2025. These plants are expected to 
produce 15 million tonnes of CBG per annum, which is 
about 40% of current CNG consumption of 44 million 
tonnes per annum in the country. 

Retailing: Channels and mechanisms of biofuels/
bio-CNG dispensing are also mostly covered in 
the National Policy for Biofuels. A local production 
model for biofuels/bio-CNG, especially in rural areas, 
where abundant farm waste and other bio-resources 
are available, will not only reduce the hassles of 
unavailability of biofuel but will also empower  rural 
areas to be fuel sufficient and independent. The 
produced CBG can be transported through cascades 
of cylinders to the fuel station networks of OMCs 
(oil marketing companies) for marketing as a green 
transport fuel alternative. Kisan Seva Kendra (KSK) can 
be strengthened to participate in the retailing network. 
Biofuels/bio-CNG generated locally may be used for 
local consumption and surplus could be a source 
of revenue for the Block/District level entrepreneur. 
Biofuel filling should be made for both captive and 
local filling stations that employ the rural population.

Sustainable Mobility/Energy: Vehicle manufacturers 
need to manufacture vehicles that cater to the rural 
mobility demands and will be captured through 
research and the pilots as proposed. Compliance, 
design modification will be of prime importance.Production Retailing Application

Sustainability 
Mobility/ 
Energy
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The roadmap to change will need to start with research 
into the demand data for movement of goods and people, 
and then, moving on to understanding the infrastructure 
requirement. The analysis of this demand will reflect the 
proportion that can be served by low carbon transport 
fuels such as biofuels and biodiesel.

Generation: This factor is important because it 
assesses the annual quantity of vehicles to be 
produced to meet the mobility demand. After 
estimating travel demand, the grid capacity required to 
support EV charging needs will have to be assessed.

Distribution: This part of the roadmap focusses on the 
channels and mechanisms of distribution. It proposes 
the local generation model for power through micro-
grids and enables EV adoption in places where the 
current grid does not reach or support.

Usage: This further addresses the modes of charging. 
Usage of power will need to be done with effective 
means, such as captive charging stations that cover a 
certain geography or battery swapping kiosks. 

Vehicle: Vehicle manufacturers will need to 
manufacture vehicles that cater to rural mobility 
demands captured through research and the POC 
(proof of concept) and scale-up pilots as proposed 
below. Compliance, design modification will be of 
prime importance in this roadmap. 

Vehicle PowerGeneration Distribution Usage

RESEARCH
Goods
People
Infra

DESIGN 
SOLUTION

Grid Strengthening

Microgrids

Swap Battery 
Kiosks

Lead Acid Battery 
charging facilities

Skill Development 
for service and 
charging

POC

Quantity: 1

Duration: 1 yr

Location: A block 
next to Tier 3 city

All modes of 
people and goods 
transport should be 
demonstrated with 
matching infra 

Demonstration of 
shared mobility 
platform

VALIDATION 
PILOT

Quantity: 30 ( 
min.10 in Remote) 
Duration : 3 
weather cycles

Learnings from 
POC to be 
incorporated  

SCALE UP

Govt. tenders for 
infra

Vehicle 
development by 
OEMs

Deployment of 
Skilling

Thereafter, suitable vehicular modifications will need to be made, followed by deployment and scaling-up 
of the number of vehicles in this segment. Successful pilots of using compressed biogas for transportation 
will need to be scale-up so as to produce such vehicles in large numbers that can meet the rural mobility 
demand. Production facilities could be set up in local areas to ensure availability and to create local 
employment opportunities. 

Electric Mobility (vehicles such as e-Buses, e-Ricks, e-Bikes, and the likes): The four key elements of the EV 
(electric vehicle) roadmap are:
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Introducing electric mobility in rural areas will need to 
be a stepwise process.
 
- The roadmap recommends to begin with a research 

into the data for projecting travel demand for goods 
and individuals. 

- Analyses will need to be made for determining the 
proportion of that demand that can be served with 
electric mobility solutions. 

- Required actions like strengthening the grid need 
to be performed along with the development of 
solutions to basic problems of electric mobility, 
however, in a rural context.

- The POC, and thereafter the pilot at a relatively larger 
scale, will be  needed  to demonstrate the confidence 
and feasibility of the solutions. 

- The final step will be scaling-up by government 
tenders for infrastructure and industry developing 
dedicated EV options for rural customers. This will be 
accompanied by more investment in human capital in 
the form of skill development for the new ecosystem. 

Increased Share of Non-Motorised Transport (NMT) 
and Shared Mobility: NMT modes are feasible for 
shorter distances, facilitate decongestion, and the 
relatively smaller size of facilities at lower cost gives 
them a higher penetrative value in built environments. 
In addition, low consumption of energy and 
resources make them viable options for sustainable 
transportation. Therefore, sustainable and improved 
NMT options such as bicycles, peddled rickshaws, 

cattle driven carts with better and efficient designs 
need to be developed.

Infrastructure Requirement: 

Power: Electrification of core rural areas is not enough. 
Grid strengthening in rural areas for load from electric 
mobility pick-up will be required. Factors that will 
play a crucial role in charging systems are distributed 
generation from micro-grid to power the charging 
stations and low-cost charging stations. Battery swap 
options can be more successful where the large cost 
of battery ownership can be borne by energy service 
companies that can capitalise on aggregated demand. 

Biofuel refining: Measures for increasing 
predictability of availability by better storage and 
supply chain. Decentralised refining at the cluster 
level to minimise cost. Biomass supply chain 
collection, aggregation, storage and processing 
needs to be developed.

Markets: The markets should be planned close 
enough to rural communities so that low-cost 
intermediate means of transport can be used. Rural 
people can sell directly in the markets with reduced 
need for traders and wholesalers. These markets 
can thereafter benefit from the use of more efficient 
logistics and freight services. The concentrated 
demand from these markets will bring the cost of these 
services down. Setting-up/strengthening of retailing 
outlets to deliver co-products of Bio-CNG/Advance 
Biofuels at the doorsteps of farmers will be other 
crucial steps.

 Experimental Vehicles Used in Logistics
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Table 2 
Biodiesel Demand

Source: CVC Infra

Mobile communication: The increased coordination 
due to mobile communication will result in optimal 
usage of transport services as well as infrastructure. 
The increased predictability by using communication 
infrastructure will get better prices and control for the 
agricultural producers. The development of IT infra 
will also accelerate the low carbon solution, such 
as shared mobility by aggregating the demand and 
optimising the  resource allocation. This will also help 
the penetration of digital payments and cashless 
transaction for rides.

Infrastructure to facilitate mobility: While the demand 
for mobility will need to be captured, there needs to be 
sufficient focus and planning for bus stops, enclosed 
pick up and drop off points, traffic signals, pavements 
along roads, safe interjection points and markings, 
sanitation facilities and ATM facilities. 

Central Motor Vehicles Rules, 1989 
will be the overarching rule, which the 
OEMs will need to comply with. Scale 
as compared to cities will be smaller and 
this will need to be borne in mind by the 
OEMs to incorporate efficient low-cost 
design at the component level itself. 

5.2 New Policy Recommendations

Due to the wide diversity in usage patterns, 
geographies and cultures in rural areas, most means 

of transport will spread via small-scale private 
initiative, which can be supported by the government 
with conducive policies. In addition to increasing the 
efficacy and reach of ongoing initiatives like SATAT 
and JI-VAN, new policies are required. These new 
policies should aim to concentrate demand in rural 
areas. For remote areas, operational incentives to 
make low demand transport services viable for small 
entrepreneurs should be at the core of policymaking.  

• Regulations: Rural transport will need to be brought 
under the State government planning that would 
finally need to arrive at regulations such as a certain 
fixed percentage of fleet mandated to be alternate 
fuel/BOV vehicle for state-owned transport.

• A proper procedure for registration of electric 
three-wheelers will need to be defined as it provides 
the majority of public transport. This will help them  
avail benefits of various financial schemes and other 
benefits in terms of incentives and subsidies.

• Standards: Post the Pilot Phase, the size of the vehicle, 
micro-grids and appropriate infrastructure will need to 
be standardised for realising the scale of economy.

• Incentives: Viability Gap Funding will need to be 
addressed by the Governments both at State and 
Central level to invite public and private players to 
invest in rural mobility and logistics. Tax exemptions/
incentives for Bio-CNG/CBG-based vehicles may 
need to be provided.

Year
Diesel 

demand (Ml)
Biodiesel demand (Ml)

5% Blending
Biodiesel demand (Ml)

10% Blending
Biodiesel demand (Ml)

20% Blending

2010-11 60.1 3 6 12

2015-16 81.6 4.1 8.2 16.3

2020-21 110.8 5.5 11.1 22.2

2025-26 151.2 7.6 15.1 30.2

2030-31 206.4 10.3 20.6 41.3



20 | Federation of Indian Chambers of Commerce and Industry

Provide Low-Carbon Solutions for the Rural (Non-Urban) Populations

5.3 Capacity Building

1.The rural mobility wave cannot be implemented 
unless everyone is sensitised to it, and the capacity is 
enhanced enough to embrace the change:
a. Formation of local, formal, or informal networks: 

Specialised networks will need to be formed to 
bring together people who would not otherwise be 
linked, and involve them in planning, implementation, 
monitoring, and evaluation. Setting-up/strengthening 
of retailing outlets to deliver co-products of Bio-
CNG/Advance Biofuels at the doorsteps of farmers

b. Block/District level Entrepreneurs: Skilling for 
capacity building on the development of block/district-
level level entrepreneurs for collection, aggregation, 
storage & transportation of biomass will be imperative.

c.	Manufacturing and maintenance skills need to be 
provided as well.

Employment generation: Affordable and low carbon 
transport options will enhance employment generation 
as well. 

5.4 Funding Routes

Financial institutions and rural banks not providing any 
financial schemes for EV and deployment of charging 
stations in rural areas will need to introduce incentives 
like low interest on EV loans, single-window clearance, 
rebates on interest etc., to promote more usage of EV 
in rural areas. Agricultural loan providing institutions for 
rural people will also need to include the component of 
EV for tractors to promote environment-friendly solutions 
for farming. The assessment for it can be done in the four 
aspects of: 

•   Availability (availability of physical and electrical 
infrastructure), 

•  Affordability (affordable for consumers and the EV 
owners), 

•  Reliability (reliable supply of electricity, EV reliability in 
terms of availability of charging stations and their trip 
making capability), and 

•  Sustainability (long term benefits).  

Easy and low-interest loans should be made available 
by financial institutions for setting-up the production 
unit and creating the necessary Bio-CNG/Biofuels 
dispensing infrastructure. Working capital should be 
made available to the entrepreneurs for collection, 
aggregation, storage and transportation of biomass. Loan 
credit can dramatically speed up the adoption of means 
of transport, but access to credit is generally poor in rural 
areas. Operating subsidies are a common solution in 
high-income countries and may be appropriate for some 
areas in developing countries.3

Rural mobility can provide an opportunity for better living 
conditions— health, education—increased options for 
livelihood activities, increased efficiency in agriculture, 
last-mile connectivity. It’s time the change is ushered.

3Starkey, Paul, Simon Ellis, John Hine and Anna Ternell (2002). "Improving Rural Mobility: Options for Developing Motorized and Nonmotorized Transport 
in Rural Areas", World Bank Technical Paper. August. https://doi.org/10.1596/0-8213-5185

CROSSROADS OF 
CHANGE

Ampere Vehicles Pvt. Limited in Coimbatore 
has improvised the battery-powered vehicles 
according to the local needs of the business. 
These vehicles serve a wide range of 
applications, such as serving as a mobile food 
cart, waste collection vehicles, load carriers, etc. 
The range of applications makes the technology 
more scalable. Each modular plant of Bio-CNG 
of 3 million kg/annum capacity will create a 
livelihood for 200 people and enhance the income 
of 200 farmer households. Far more livelihoods 
will be created to catalyse growth in households 
through poultry and animal husbandry. 
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2020-
2022

2022-
2030

2030-
2050

Implementation of all 
advanced biofuels as 
envisaged under the 
National Biofuel Policy 
2018

Short-term

• Research into data for 
projecting travel demand for 
goods and people

• Proper planning of rural 
transport by State Govt.

• Proper procedure for 
registration of e-3-wheeler-
rickshaws

• Awareness campaigns for 
Low Carbon mobility

• Improve efficacy of SATAT 
scheme

• Strengthening existing grids
• Improve efficacy of JI-VAN 

scheme
• Develop appropriate 

infrastructure for EVSE
• Introduce incentives like low 

interest on EV loans to 
promote rural usage of EV

Medium-term Long-term
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Annexure 1
Annexure 2

Modes Used to Travel in India: Rural 
India—Gender Wise (2011)

Annexures

Source: “CMIE Jobs Data: Indian Business 
News”, Times of India, 30 October 2019.

Annexure 3
Statistics Related to Road Transport

Source: Envistats 2019, Ministry of Statistics and Programme Implementation
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Annexure 4
Status of Registered Motor Vehicles

 Year-wise State-wise Registered Motor Vehicles

Source: Envistats 2019, Ministry of Statistics and Programme Implementation



24 | Federation of Indian Chambers of Commerce and Industry

Provide Low-Carbon Solutions for the Rural (Non-Urban) Populations

 State-wise Category-wiseRegistered 
Motor Vehicles
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Source: Envistats 2019, Ministry of Statistics 
and Programme Implementation
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Annexure 5
Registered Motor Vehicles in Million Plus 

Cities of India

Source: Envistats 2019, Ministry of Statistics 
and Programme Implementation
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ACRONYMS

BOV: battery operated vehicle
CBG: compressed biogGas
CMIE: Centre for Monitoring Indian Economy
CNG: compressed natural gas
EV: electric vehicle
GDP: gross domestic product
GHG: greenhouse gas
GW: giga watt
IMT: intermediate means of transport
IT: information technology
KSK: Kisan Seva Kendra
MGNREGA: Mahatma Gandhi National Rural Employment Guarantee Act
NGO: non-governmental organization
NMT: non-motorised transport
NRLM: National Rural Livelihoods Mission
NRuM: National Rurban Mission
NSSO: National Sample Survey Organization
OMCs: Oil Marketing Companies
PEM: Polymer Electrolyte Membrane
PMGSY: Pradhan Mantri Gram Sadak Yojana
POC: proof of concept
SDGs: Sustainable Development Goals
SATAT: Sustainable Alternative Towards Affordable Transportation
TCO: total cost of ownership
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ABOUT PARTNERS

FICCI

Established in 1927, FICCI is the largest and oldest 
apex business organisation in India. Its history 
is closely interwoven with India’s struggle for 
independence, its industrialisation, and its emergence 
as one of the most rapidly growing global economies.

A non-government, not-for-profit organisation, FICCI 
is the voice of India’s business and industry. From 
influencing policy to encouraging debate, engaging 
with policy makers and civil society, FICCI articulates 
the views and concerns of industry. It serves its 
members from the Indian Private and public corporate 
sectors and multinational companies, drawing its 
strength from diverse regional chambers of commerce 
and industry across states, reaching out to over 
2,50,000 companies.

FICCI provides a platform for networking and 
consensus building within and across sectors and is 
the first port of call for Indian industry, policy makers 
and the international business community.

PPMC 

The PPMC is an open and inclusive platform that 
actively invites all organisations and initiatives that 
support effective action on transport and climate 
change to join in the process. The PPMC is created 
to strengthen the voice of the sustainable transport 
community in the UNFCCC process, especially with a 
view to the upcoming Conference of Parties (COP21) 
in December 2015 in Paris. COP21 is expected to 
result in a new global agreement on climate change, 
which will shape climate policy in the years to come 
at a global, regional and national level. By bringing 
together different actors and stakeholders in the 
sustainable transport community it will be possible 
for the transport sector to have its voice heard and 
speak with one voice on the important contribution 
that sustainable mobility can make to the mitigation 
of, and adaptation to climate change.

The PPMC contributes to realising a Global 
Agreement on Climate Change that empowers 
transport sector to take action on climate change. 
The realisation of this objective requires an active 
engagement of the PPMC before, during and after 
COP21. It will be equally important to advocate for 
an agreement that incentivises the transport sector 
as well as work with the transport and climate 
community on the implementation of a new global 
agreement on climate change at the global, regional, 
national and local levels.

WWF-India

WWF-India is one of the leading conservation 
organizations in the country. It is a science-based 
organization that addresses issues such as the 
conservation of species and its habitats, climate 
change, water, and environmental education, among 
many others. Over the years, its perspective has 
broadened to reflect a more holistic understanding 
of the various conservation issues facing the country 
and seeks to proactively encourage environmental 
conservation by working with different stakeholders- 
Governments, NGOs, schools and colleges, 
corporates, students and other individuals. 

Shakti Sustainable Energy Foundation

Shakti Sustainable Energy Foundation (Shakti) seeks 
to facilitate India’s transition to a sustainable energy 
future by aiding the design and implementation of 
policies in the following areas: clean power, energy 
efficiency, sustainable urban transport, climate 
change mitigation and clean energy finance.
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DISCLAIMER

This document has been published for information 
and illustrative purposes only and does not constitute 
professional advice. FICCI and its knowledge partners 
do not accept or assume any responsibility or liability 
to any reader of this publication in respect of the 
information contained within it or for any decision 
readers may take. The content of the report cannot 
be ascribed to any particular organisation or views 
of any individual/set of organisations. Any use of 
this report other than as a whole and in conjunction 
with this disclaimer is prohibited. This report may 
not be copied in whole or in part. The information 
contained in this report is not intended to address 
the circumstances of any particular individual or 
entity. No one should act on such information without 
appropriate professional advice. 

The views/analysis expressed in this report/document 
do not necessarily reflect the views of Shakti 
Sustainable Energy Foundation. The Foundation 
also does not guarantee the accuracy of any data 
included in this publication nor does it accept any 
responsibility for the consequences of its use.
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