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INTRODUCTION
WWF-India and the World Institute of Sustainable Energy (WISE)
have jointly completed a project study titled Renewable Energy
Plan by 2030 for Palakkad District, Kerala. The project aims to
develop a district-level renewable energy roadmap that provides
a vision of a sustainable energy supply by meeting 50 per cent of
the district’s energy demand with renewable sources by 2030. The
study mainly involved renewable supply assessment and demand
modelling for the district across energy carriers such as electricity,
heat and transport fuels. Figure 1 below shows a diagrammatic
representation of the study methodology.

Figure 1:
Study
Methodology
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Renewable Energy Supply Potential of Palakkad
The potential of wind and solar energy was assessed using
Geographical Information System (GIS). For the analysis,
stringent land use and land availability criteria are considered
in addition to standard technical constraints for assessing gridtied renewable energy (RE) potential, while off-grid RE potential
assessment is based on a narrative-based exercise. Bioenergy
assessment is based on anticipated future trends in agricultural
use and residue availability. Hydropower potential essentially
considers the unexploited small hydro capacity as the only feasible
option. Table 1 captures the assessed RE supply potential of the
district.
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Table 1:
Assessed RE Supply
Availability of Palakkad

2015

2020

2025

2030

Solar Energy

2.8

682.6

1,681.9

3,672.2

Wind Energy

30.4

184.6

377.3

568.5

Biomass Electricity

24.05

35.68

46.96

63.49

Small Hydro

15.69

17.83

27.59

41.91

Total Electricity

73.0

920.7

2,133.8

4,346.1

Biomass Combustion

0.82

0.96

1.1

1.31

Biogas

0.14

0.15

0.15

0.16

Total Heat

0.96

1.11

1.25

1.47

Electricity (Million Units)

Heat Availability (Peta Joules)

Energy Demand Scenario of Palakkad
The Business as Usual (BAU) demand is assessed based on the
past consumption data and expected future growth of energy
demand of the district. The BAU scenario indicates a doubling of
demand by 2030 over the base year, i.e., 2011. The projections
indicate that the transport sector accounts for 50 per cent of the
total energy demand of the district, while the industrial sector
accounts for the second highest share of 21 per cent.
The curtailed energy demand of the district is derived after
factoring in aggressive interventions in energy conservation
and energy efficiency (ECEE) and carrier substitution (CS). The
proposed interventions do not assume any reduction in economic
output, but factor in advancement in technology, reduction
in energy intensity and better resource optimization. The
identified interventions indicate a reduction of 36 per
cent in energy demand by 2030. Table 2 below summarizes
the results of the BAU and curtailed demand scenarios.

Table 2:
BAU and Curtailed Energy
Demand of Palakkad–
Electricity, Transport
Fuels and Heat

2011

2015

2020

2025

2030

Energy Demand of the District – BAU
Electricity (Billion Units)

1.32

1.55

1.99

2.45

3.00

Transport (PJ)

8.68

10.71

12.86

17.06

20.61

Heat (PJ)

5.71

6.17

6.81

7.44

8.1

Energy Demand of the District – Curtailed Demand Scenario
Electricity (Billion Units)

1.32

1.49

1.74

1.99

2.26

Transport (PJ)

8.68

10.69

11.48

11.05

10.53

Heat (PJ)

5.71

6.17

6.29

6.75

7.07
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Renewable Energy Transition Scenario FOR Palakkad
The final energy demand scenario suggests that almost 47.7 per
cent of the total energy demand and 100 per cent of the electricity
demand of the district can be met with renewable sources by
2030. Table 3 shows the final fuel supply scenario of the district.

Table 3:
Palakkad 2030: Final Energy
Supply Scenario

Final Supply
Scenario (PJ)

2015

2020

2025

2030

Percentage
Share

Gasoline

1.78

2.26

1.93

1.51

5.62

Diesel

8.91

9.22

9.12

9.02

33.59

All Others**

0.03

0.03

0.03

0.03

0.11

Residual Fuel Oil

0.73

0.78

0.9

1

3.72

LPG

1.46

1.92

1.94

1.89

7.04

Petroleum Coke

0.67

0.58

0.58

0.58

2.16

Coal Unspecified

0.34

0.16

0.12

0

0

Wood

2.81

2.68

3.04

3.41

12.66

Biogas

0.14

0.15

0.15

0.16

0.60

SHP

0.05

0.06

0.1

0.15

0.56

Bio

0.09

0.13

0.17

0.23

0.86

Wind

0.11

0.65

1.04

1.39

5.18

Grid-tied Solar

0

0.5

1.26

2.02

7.52

Domestic Rooftop

0

0.4

1.01

1.51

5.62

Commercial Rooftop

0

0.81

2.02

3.96

14.75

TOTAL

17.1

20.3

23.4

26.9

100

Note: **All others include kerosene, cow dung cakes, and other miscellaneous biomass
used in cooking

It is important to note that the emphasis of many of the proposed
interventions that are considered in the RE scenario is not
on breakthrough technological innovations, but on gradual
adoption of technology and related policy push. The policylevel interventions/strategies proposed in the study are also
not drastic in nature, but are a soft extension of the state/
national level sectoral policies. In this context, it can be assumed
that the proposed measures imply a very high potential for
implementation.
In the given context, the detailed final study report is already
published. The Summary for Policymakers is a more concise
and focused version of the main report and intends to highlight
the key findings and recommendations, specifically for use of
policymakers. Consequently, this summary document omits
technical and quantification analysis, and instead focuses on
presenting a précis of key recommendations, their impact,
investment and cost-benefit analysis, along with a tentative
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implementation timeline. It is expected that this document will
give a much needed preview of the main study report and allow
policymakers and planners to assess the scope of actions and their
implications.
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SUMMARY OF INTERVENTION STRATEGIES
FOR PALAKKAD
The RE scenario is an indication of what could be achieved
through gradual technology adoption. However, it is obvious
that naturally evolving market transformation alone would
not be sufficient enough to implement this change. The
key to implementing these interventions is in presenting
a comprehensive picture of the interventions and their
possible implications to policymakers, planners and people’s
representatives. In this context, strategies for action and
implementation are presented in terms of the main sectors
identified for intervention: electricity, transport (transport fuels)
and industry, and others (industrial process heat). The narrative
below aggregates strategies across these three major sectors.

Electricity Sector
The key strategies in this category involve adoption of superefficient appliances (SEAs), a shift towards sustainable buildings
through new architectural practices and building retrofit, use
of micro-irrigation, increased use of solar street lighting, and
accelerated adoption and implementation of RE capacities. A
more detailed assessment is provided in the narrative below.

Strategy 1: Higher Penetration of Super-Efficient Appliances
A move towards super-efficient appliances has already been
mooted at the central level with the Bureau of Energy Efficiency
(BEE) announcing the Super-Efficient Equipment Programme
(SEEP). While the availability of SEAs is limited, if we consider
the rate of penetration of CFLs in the last decade, high-level of
penetration of SEAs would be possible by 2030. Studies indicate
that, the decrease in unit energy consumption by adopting superefficient lights, fans, TVs, refrigerators and air conditioners
are to the tune of 50 per cent, 32 per cent, 41 per cent, 69 per
cent and 36 per cent respectively.1 In this context, the state will
have to work closely with BEE to understand the progress in
SEA identification and labelling programme across different
appliances, and assess possible timelines for their availability at
the retail level.
•

Intervention Targets for the District
DD100 per cent penetration of super-efficient fans and lighting
by 2030; 60 per cent penetration of super-efficient TVs,
ACs and refrigerators by 2030 in the domestic sector

Chuenkar, Aditya et al. 2011. Potential Savings from Selected Super-Efficient Electric Appliances in
India: A Discussion Paper. Prayas Energy Group, Pune, India.

1
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DDHigher penetration of super-efficient appliances, mainly
lighting (100 per cent) and refrigeration (60 per cent) in the
commercial sector

Implementation Timeline
Timeline

Activities
• Conduct a survey to explore the existing pattern of
appliances used in households.

Initiate
(0-2 years)

• Work closely with BEE to understand the progress on SEA
labelling and the possible timelines for availability of SEAs
in the market.
Partner: Energy Management Centre (EMC)
• Create a strong information system and conduct massive
awareness programmes for domestic and commercial
consumers across different media for availability of SEA
models, their energy saving potential and payback period.

Implement
(2-8 years)

• Creation of internet database to disseminate information
regarding the empanelled list of SEA providers, technical
specifications, models and available government schemes.
Partners: EMC, external survey agency, equipment
manufactures/suppliers, consumers
• Conduct re-audits of buildings to measure and monitor the
progress based on the stipulated targets.

Monitor
(8-15 years)

• Set new and tightened targets to further decrease the
energy consumption and ensure that buildings achieve the
minimum performance standard through SEEP adoption.
Partners: EMC, external survey agency, equipment
manufactures/suppliers, District Industries Centre (DIC)

•

State Investment Cost-Benefit Analysis
No major state investments are envisaged. The major cost
incurred by the state would be for awareness campaigns for
the consumers.

Strategy 2: Move Towards Sustainable Architecture/Green
BUILDINGS
The most effective move for the buildings sector could be
increased adoption of sustainable architectural practices (use of
local materials, optimal planning) and green buildings, which use
integrated planning and modern materials to maximize resource
use and minimize energy requirements of the built structure. The
percentage reduction in electrical energy consumption of model
green buildings, as compared to conventional buildings, is to
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the tune of 40 per cent and 45 per cent respectively.2 Even at a
smaller scale, CII Godrej’s building, with a floor area of 20,000 ft2
is 63 per cent less energy intensive as compared to a conventional
building of the same size.
The Housing Policy 2012 and the Green Building Policy 2011 talk
about these practices. However, it is assumed that these policies
are strengthened further by formulation of progressive regulations
that specify compliance targets for all new buildings.
•

Intervention Targets for the District
DD10 per cent energy reduction in the residential sector
through sustainable architectural practices
DDAll new commercial buildings to meet green building
guidelines

Implementation Timeline
Timeline

Activities
• Constitute a technical committee to implement sustainable
architecture/green buildings at the district level.

Initiate
(0-2 years)

• Drafting of green building guidelines, labelling and
minimum performance standards for buildings.
Partners: Public Works Department (PWD) (buildings),
Municipal Corporations, EMC, commercial and domestic
sectors
• Conduct a comprehensive awareness campaign.
• Devise incentives such as reduction in building tax, local
body taxes, electricity and water connection charges to
encourage sustainable architecture/green building.

Implement
(2-3 years)

• Devise measures to ensure that administrative approvals are
linked with compliance to buildings regulations.
• Facilitate technical assistance to individuals/builders.
Partners: PWD (buildings), Municipal Corporations, EMC,
commercial and domestic sectors, Green Building Regulatory
Board

Monitor
(3-15 years)

• Measure progress of implementation, recommend actions
and strategies, and necessary modifications.
Partners: PWD (buildings), Municipal Corporations

•

State Investment and Cost-Benefit Analysis

Large-scale state investments are not envisaged. There would
be minor costs to the state with regard to commissioned
studies, workshops, institutions and activities (inspection and
monitoring).
2
Kumar, D. Sendil and Pugazhvadivu, M. 2012. “Green Buildings: Prospects and Potential”. Review
Article. Journal of Engineering Research and Studies. Vol. III, Issue IV (October–December).

Renewable Energy Plan by 2030 for Palakkad District, Kerala

Strategy 3: Improving Energy Efficiency of Existing
Commercial Buildings through Retrofitting
There is very high scope for improving the energy efficiency of
existing buildings with emphasis on retrofits and cost effective
modifications through targeted renovations to comply with
sustainable architectural norms. Although, the potential of
energy savings (electricity savings) are very site specific, passive
improvements in building lighting and cooling applications have
the potential to reduce electricity consumption by 10 to
30 per cent.3
•

Intervention Target for the District
DD10 per cent energy reduction is assumed from retrofitting to
the tune of 50 per cent in all old buildings by 2030

Implementation Timeline
Timeline

Initiate
(0-3 years)

Activities
• Constitute a district-level building and energy audit
consultancy to carry out energy audits of the existing
commercial buildings and establish minimum performance
standards for the buildings.
• Differentiate commercial establishments according to their
past energy consumption pattern.
Partners: PWD (buildings), EMC, municipal corporations,
commercial establishments, energy audit agencies
• Conduct audits on the identified establishments and identify
retrofitting potential of these buildings.

Implement
(3-8 years)

• Prioritize retrofit strategies on the basis of their strategic
priority or commercial feasibility and set short-term targets
for these buildings.
Partners: PWD (buildings), commercial establishments,
energy audit agencies
• Conduct re-audits of these buildings to measure and monitor
the progress, based on the stipulated targets.

Monitor
(8-15 years)

• Set new and tightened targets to further decrease the energy
consumption and ensure that buildings achieve the minimum
performance standards.
Partners: PWD (buildings), commercial establishments,
energy audit agencies

•

State Investment and Cost-Benefit Analysis

Depending on the type of institution (shops, offices, school,
colleges, work shed, hospitals, hotels etc.), the share of stateowned buildings in each category is either assigned a value 5 per
3
Planning Commission. 2014. The Final Report of the Expert Group on Low Carbon Strategies for
Inclusive Growth. Government of India, New Delhi.
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cent or 10 per cent. Assuming single storied structures, the total
floor area available in public sector buildings for retrofitting is
thus estimated.
The assumption for retrofitting cost and saving potential is taken
from the NRDC study.4 Assuming that 50 per cent of all old
building in the district will be retrofitted by 2030, the investment
requirement and cumulative savings for state-owned buildings,
considering the above assumptions, is calculated in Table 4 below.

Table 4:
State Investment
Requirements for Energy
Efficient Retrofits in Stateowned Buildings

Cost of Energy Efficient Retrofitting
and Water Harvesting in Public Sector
Buildings (Rs. in Cr)

2015-20

2021-25

2026-30

State Investment

-

169.58

339.16

Savings

-

67.15

179.07

Other costs to the state will be related to the appointment of an
energy audit consultant, and audit charges and costs incurred for
various awareness campaigns.

Strategy 4: Adoption of Micro-Irrigation Techniques
The Draft Agricultural Policy of Kerala already includes promotion
of micro-irrigation as one of the strategies for agricultural
development. In the face of immense water shortage, declining
water table and drought in Palakkad, micro-irrigation techniques
could potentially save water usage up to 70 per cent. The design
specifications and the technology for micro-irrigation have been
specified by the central government, which could potentially save
40-50 per cent energy consumption in irrigation due to reduced
water requirement and pumping.5
Under the existing norms, a total subsidy of 65 per cent to general
farmers and 75 per cent of the cost of the system to small and
marginal farmers up to a maximum beneficiary area of 5Ha is
provided by the government of India and government of Kerala
through special assistance. The intervention suggests accelerated
implementation of the scheme to achieve a target of 50 per cent of
the irrigated area.
•

Intervention Targets for the District
DD25 per cent reduction in energy use by adoption of microirrigation in 50 per cent of the irrigated land by 2030

4
NRDC. 2013. Saving Money and Energy: Case Study of the Energy-Efficiency Retrofit of the Godrej
Bhavan Building in Mumbai. Natural Resources Defense Council and Administrative Staff College of
India.
5
Directorate of Agriculture. 2012. “CSS – National Mission on Micro Irrigation (NMMI)”. Government
of Kerala, Thiruvananthapuram. http://www.keralaagriculture.gov.in/pdf/wi_16012014_02.pdf,
accessed on 1 May 2015.
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Implementation Timeline
Timeline

Activities
• Identify irrigated areas and crops where microirrigation can be adopted.

Initiate
(0-2 years)

• Conduct awareness campaign for farmers about the
benefits of micro-irrigation techniques and microirrigation technologies.
• Formulate a plan for the phased adoption of microirrigation in the district.
Partners: Principal agricultural office of the district,
regional agricultural research station, agricultural
unions and farmers of the district
• Promote micro-irrigation through incentives
provided by the government.

Implement
and Monitor
(2-8 years)

•

• Monitor the progress of the micro-irrigation
implementation roadmap.
Partner: Principal agricultural office of the district,
Department of Agriculture of the state, farmers of the
district

State Investment and Cost-Benefit Analysis

The key benefits include optimum usage of water for irrigation
and energy savings. Taking into account the average cost of a
micro-irrigation set-up and an implementation target of 50 per
cent of the total irrigated land with micro-irrigation, the total
subsidy to be provided by the government is calculated based on
existing subsidy norm. Further, based on the reduction potential
by use of micro-irrigation, the cumulative savings is accordingly
calculated. Table 5 below calculates the investment for and
savings from micro-irrigation.

Table 5:
Micro-irrigation – State
Investment and Savings

Investment in Micro-irrigation
(Rs. in Cr)

2015-20

2021-25

2026-30

State Investment

11.69

29.22

58.43

Savings

8.50

24.70

43.30

Strategy 5: Energy Efficient Pumps/Solar Water Pump
The Draft Agricultural Policy of Kerala mentions improving
energy access through renewables, and also talks about
incentives for farmers practicing energy-smart agriculture and
for replacement of inefficient equipment. According to a study by
Winrock6 the efficiency of irrigation pump-sets can be enhanced
up to 50-52 per cent (equivalent to 30-40 per cent energy saving)
by adoption of BEE star-labelled agricultural pump-sets.

Winrock. n.d. Impact of Energy Conservation Act in State of Kerala. Winrock International, India and
Energy Management Centre, Kerala.

6
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In this context, solar water pumps can play a very major role in
the agricultural sector in Kerala. Considering the decentralized
functioning of the administration and relative financial autonomy
of local governments, a well-designed solar PV pumping policy
can make a huge difference.
•

Intervention Targets for the District
DD60 per cent reduction in energy use by ensuring 60 per cent
penetration of solar water pumps and 40 per cent energyefficient water pumps by 2030

Implementation Timeline
Timeline

Activities
• Commission a study on subsidy design for efficient
irrigation pump sets.
• Devise a policy for large-scale replacement of diesel
pumps with solar PV pumps.

Initiate
(0-3 years)

• Formulate measures to establish partnership with
equipment manufacturers to provide subsidy on energyefficient motors/solar water pump sets.
Partners: EMC, Agency for Non-conventional Energy
and Rural Technology (ANERT), principal agricultural
office of the district, pump suppliers and farmers

Implement
and
Monitor
(3-10 years)

•

• Phased replacement of old water pump sets with energyefficient water pumps/solar water pumps
• Monitor the progress of phased replacement of old
inefficient pump sets.
Partners: Principal agricultural office of the district,
pump suppliers, farmers of the district

State Investment and Cost-Benefit Analysis

Direct state investments are not envisaged. State investments
would include minor costs related to studies and activities such as
inspection and monitoring.

Strategy 6: Solar Purchase Obligation Targets and Net
Metering for Supporting Development of Solar PV Rooftop
This provision is already mooted in the draft solar policy of the
state. The next obvious step would be to mandate targets as
early as possible. The main strategy for formulating substitution
intervention in the commercial sector could centre on solar power
generation at the distribution level. Commercial establishments
like malls, large office buildings, hospitals, hotels may have
ample rooftop space, which can be made available for solar PV
installation. The Kerala Solar Energy Policy (Draft) 2013 also
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indicates large-scale deployment of solar PV rooftops and heat
collector systems for large establishments.
•

Intervention Targets for the District
DDInstallation of solar PV rooftops, having a total installed
capacity of 1085MW by 2030

Strategy 7: Support for Large-scale Wind and Solar Power
Renewable resources are very site specific. In this sense, they
should be given preferential allotment of land (or a first right of
refusal) that is deemed to be resource rich. Considering the high
grid-tied potential in the district, the first and foremost priority
will be to set targets for development of grid-tied RE capacity
(wind, solar and small hydro). Once the targets are set, the next
step could be a study to identify potential areas for development
of large-scale solar PV or wind parks. The study can assess the
preliminary level feasibility of the identified locations by assessing
land availability, grid access and evacuation potential, and other
infrastructure needs.
Considering the large investments required in the grid-tied
capacity, the focus could be on inviting the private sector to set
up these RE parks. In this context, the state will have to revise
existing policy to make it more amenable to private sector
participation models like tendering, reverse bidding, particularly
for grid-tied solar. To support this policy, the state will have to
notify suitable regulations that will allow the utility to undertake
power procurement and set necessary guidelines for power
purchase agreements.
•

Policy Targets for the District
DD400MW of grid-tied solar PV by 2030
DD200MW of wind energy by 2030
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Implementation Timeline
Timeline

Activities
Measures for Supporting Decentralized Renewable
Energy (0-2 years)
• Early notification of the solar policy.
• Study on barriers to implementing net metering and
resolving technical, administrative and regulatory issues.
Partners: ANERT, Kerala State Electricity Board Limited
(KSEBL), Kerala State Electricity Regulatory Commission
(KSERC), consumer associations, solar PV suppliers,
empanelled consultants

Initiate
(0-5 years)

Measures for Supporting Large-scale Renewable
Energy (0-5 years)
• Identify potential for large solar and wind parks based on
RE resources, and conduct a pre-feasibility study for the
identified locations.
• Preliminary grid evacuation assessment and identifying
other infrastructure support requirements.
• Notify revised policies aimed at inviting private sector
participation for developing wind and grid-tied solar
projects in the district.
Partners: KSEBL, ANERT, KSERC, independent
consultants
Measures for Supporting Decentralized Renewable
Energy (2-15 years)
• Conduct a study on viable business models that can work
on shared investment using common infrastructure (ESCO
model or rooftop rental model).
• Implement identified regulations to facilitate business and
mandate SPOs.

Implement
and
Monitor
(2-15 years)

• Mandate and ensure that all concerned commercial and
industrial establishments abide by the solar purchase
obligations.
Partners: KSEBL, ANERT, KSERC
Measures for Supporting Large-scale Renewable
Energy (5-15 years)
• Facilitate private sector participation in large wind
and solar PV development through suitable regulatory
incentives, land allocation measures and single window
clearance.
• Implement RE parks in a phased manner.
Partners: KSEBL, ANERT
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•

State Investment and Cost-Benefit Analysis

The major cost to be incurred by the state would be for
implementation and monitoring. The main benefits will be better
energy security, better environmental and climate performance.

Outcomes of the Proposed Intervention Strategies for the
Electricity Sector
Planned implementation of the above strategies has the potential
to curtail electricity demand by at least 24 per cent in 2030. In
this context, it is important to note that this reduction does not
mean any compromise in economic activity or growth, but focuses
more on better use of sustainable technologies and practices. The
new curtailed demand scenario based on the above strategies is
shown in Table 6 below.

Table 6:
Curtailed Electricity
Demand Scenario
Figure 2:
Electricity Demand
Scenarios of Palakkad

Demand Evolution (Billion Units)

2015

2020

2025

2030

Business As Usual

1.55

1.99

2.45

3.00

Curtailed Demand

1.49

1.74

1.99

2.26

3.5

Billion Units

3
2.5
2
1.5
1
0.5
0
2011

2015

2020

2025

2030

Year

Business As Usual

Curtailed Demand

Note:
• It is worth noting that 24 per cent reduction in electricity demand takes into
consideration the increase in electricity use in the transport sector from increased
rail and electric vehicle fleet.
• The electricity demand considered in the final sustainable supply scenario assumes a
gross supply capacity of about 2.57 BU to factor in system losses.
• Considering the total RE supply capability of 4.34 BU, it is assessed that 100 per cent
of the electricity demand can be easily met with renewables.
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Transport Sector
The main take away from the study is the finding that the
transportation sector has the largest energy share as compared
to other sectors. In the case of Palakkad, this share is mainly on
account of public transport buses and freight vehicles. Although
the share of personal passenger transport modes is also expected
to witness a large jump, the bulk of the energy use will come from
freight vehicles.
Interestingly, all the proposed focus areas have already been
covered extensively in the Draft Transport Policy of the
government of Kerala. The measures proposed in this section
extend the policy intent into action, and help shape targets and
areas of action. In this background, the first and foremost step for
the transition could be early notification of the transport policy.
Once the policy is notified, it is strongly recommended that the
state should designate a nodal agency to oversee the transport
sector of the district and for taking ownership of implementation
of suitable interventions. In this context, it will be important to
clearly define the role of the District Transport Nodal Agency
(DTPA) so that it can work under an ad hoc mandate. Some of the
functions of the DTPA can include:
i. take ownership of the implementation of the transport
policy and provide administrative and budgetary support,
ii. conduct transport studies,
iii. develop a transport energy management plan for large
entities,
iv. coordinate with other government departments and private
agencies,
v. disseminate information on the transport policy, policy
schemes, transport technologies and energy conservation,
and
vi. have autonomy in taking budgetary decisions on policy
schemes and allocated budget.
Once the institution is in place, the specific action points for
focused areas are covered in the narrative below.

Strategy 1: Mass Shift from Road to Rail Freight
The key strategy in modal shift would be to increase the freight
share of railways in the freight transport to 50 per cent. This level
of freight shift may be possible in Palakkad, considering that the
main industrial belts in Palakkad are very close to the east-west
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spread of the railway. Most of the industrial freight originates
and ends outside the district as many raw materials and finished
products are imported or supplied to markets in Tamil Nadu,
Karnataka and West Kerala. The necessary freight transport reorientation can work on the principle of transferring long-distance
freight to railway and short-distance freight to road transport.
Essentially, railway can bring in industrial raw materials from
distant locations and HCVs can subsequently provide the last-mile
transport from the railway cargo depots to the industry.
•

Intervention Targets for the District

DDIncreasing rail freight share to 50 per cent from the current
26 per cent by 2030
Implementation Timeline
Timeline

Activities
• Commission studies to understand freight requirements
of industrial units and assess commercial barriers for a
shift to railways to assess the capability of the railway to
undertake additional freight at a competitive rate.

Initiate
(0-2 years)

• Facilitate a dialogue between railways and the industry
associations to decide on technical and commercial terms
of freight transport.
• Approach the central government (Ministry of Railways)
to seek support for developing additional infrastructure
for additional freight traffic.
Partner: DTPA, industries, Department of Transport,
Railways, Government of Kerala, industry associations,
transporters
• Organise a multi-stakeholder workshop to discuss policy
objectives and mandate for freight modal shift to railway.

Implement
and
Monitor
(2-15 years)

•

• Monitor freight share and assess monetary and energy
savings over time.
Partner: DTPA, industries, Department of Transport,
Railways, Government of Kerala, industry associations,
transporters

State Investment and Cost-Benefit Analysis

The key investments related to the strategy would be the
augmentation cost for rail infrastructure (separate depot, loading
and cargo points, tracks, signalling, etc.), which would mainly
come from the Department of Railways. The cost components to
the state will mainly spring from conducting independent studies,
seminars/workshops.
The key benefits will include lower input costs to the industries.
Apart from the above, there would be significant savings in
carbon emissions, reduced road traffic and vehicular pollution in
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the district. In addition, the district will also benefit from added
employment generation mainly in the labour sector.

Strategy 2: Enacting Fuel Efficiency Norms
In a recent study, the Central Road Research Institute (CRRI),
New Delhi7, indicated that there is very high potential for
improvements in fuel efficiency, especially in the heavy vehicles
category. According to the study findings, energy intensity of
HCVs, LCVs and buses (the three largest energy consuming
vehicle categories) can be reduced by about 40 to 50 per cent by
2030. Such reductions in energy intensity represent huge savings
in energy use. In addition, these reductions are not through
technology alone, but also through proper policy, regulation,
monitoring mechanisms. It is necessary to identify necessary
policy and regulatory measures to support progressive reduction
in fuel intensities, especially for road freight and public transport,
which are considered to be grossly inefficient as compared to
those in advanced countries.
•

Implementation Targets for the District
DD30-40 per cent reduction in energy intensity of large buses,
trucks and small commercial vehicles, and use of hybrid
vehicle technologies in other categories

Implementation Timeline
Timeline

Activities
• Seek support from the Central Road Research Institute,
New Delhi to chalk out a plan for reducing energy intensity
of heavy vehicles.

Initiate
(0-2 years)

• Appoint a transport technology consultant to identify
promising hybrid technologies and set up fuel efficiency
standard for some vehicle categories.
Partners: DTPA, CRRI, transport technology consultants,
vehicle manufacturers
• Prepare a draft policy intent document clearly indicating
the potential actions envisaged for improving the transport
sector’s energy efficiency.

Implement
(2-5 years)

• Enact necessary regulatory provisions, in coordination with
the central government, to mandate labelling, monitoring
and verification measures, hybrid technology standards.
Partners: DTPA, CRRI, transport technology consultants,
vehicle manufacturers, Road Transport Organisation (RTO)
• Monitor vehicle sales and energy use data.

Monitor
(5-15 years)

Partners: DTPA, CRRI, transport technology consultants,
vehicle manufacturers, RTO

7
Central Road Research Institute. 2014. Fuel Efficiency Standards of Heavy Duty Vehicles in India.
Shakti and Central Road Research Institute, New Delhi.
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•

State Investment and Cost-Benefit Analysis

No major infrastructure investments are proposed in this
strategy. The main costs involved relate to independent studies,
and dissemination and training activities as all new associated
infrastructure facilities will come from private participation.
The key benefit will mean significant savings in vehicular
emissions by 2030.

Strategy 3: Shift to Electric Vehicles
The spatial spread of the population and the predominance of
independent houses make Kerala very amenable to the use of
electric vehicles for transport. An electric vehicle (EV) is a factor
more efficient than existing ICE or even hybrid vehicles. In
particular, two wheeler electric models currently available in the
market from reputable manufacturer like Hero Electric/Oreva
Bike suggest a 60km range for a single charge that utilizes
1.2kWh.8 Even in the case of electric cars, Mahindra’s e2o T2
model is a four-seater electric car, having a full charge range
of 120 km and a maximum speed of 80kmph.9 According to
an independent report, the running cost is assessed to be
Rs. 0.5/km. However, this does not include maintenance and
battery replacement costs. Even beyond Mahindra’s e20, Tesla
Motors in USA has already developed and commercialized luxury
electric sedan model (Model S) that has a range of 300 miles per
charge, with a top speed of 120 miles/hr and a fuel efficiency of
about 0.245kWh/mile (0.15kWh/km) at a speed of 50 miles/hr.
In the given context, the three biggest barriers to adoption of
EVs are technology awareness, cost of ownership and lack of
service delivery system. The short-term measure to facilitate
this transition can be to create large-scale awareness campaigns,
where the manufacturers can be provided support and
encouragement to organize awareness campaigns and workshops
to disseminate information about their technologies and
performance. A strong EV manufacturing base would also be in
line with the state’s industrial policy’s preference to high tech and
engineering industries. Once technologies are available and have
proper servicing infrastructure, further penetration of EVs will be
voluntary and automatic.
•

Intervention Targets for the District
DD50 per cent penetration of electric two-wheelers, 20 per
cent for cars and three-wheelers and 15 per cent for mini
buses.

Oreva E-bike (advertisement). http://oreva.com/images/pdf/bike_catalog.pdf, accessed on 14 April
2015.
9
Mahindra Reva, http://mahindrareva.com/faqs/savings, accessed on 14 April 2015.
8
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DDDesign a 15 per cent subsidy scheme for first 100 e-bikes
and 5 per cent subsidy scheme for the first 25 e-cars as a
strategic intervention measure.
Implementation Timeline
Timeline

Activities
• Commission a comprehensive assessment study of EV
technologies, their market potential and performance
record through an independent consultant.
• Conduct awareness campaigns on EVs and their benefits.

Initiate
(0-2 years)

• Notification of limited subsidy to EVs.
• Discussing new industry investments with EV
manufacturers in Kerala.
Partners: Transport technology consultants, DTPA, EV
manufacturers, transporters, the public, electricity officials,
Department of Industries
• Formulate an industrial policy to support EV
manufacturing in Kerala.

Implement
and Monitor
(2-15 years)

• Oversee and encourage development of EV
manufacturing and supply chain, and servicing
ecosystem.
Partners: DTPA, EV manufacturers, transporters,
Department of Industries

•

State Investment and Cost-Benefit Analysis

The main cost inputs proposed for these strategies are limited
subsidy mechanism for buying e-bikes (electric two-wheelers).
Assuming standard cost and a 15 per cent subsidy, the total
subsidy outlay for the state would be Rs. 6.9 lakh (assuming
that the subsidy is only offered to the first 100 bikes). Going
forward, if the state wishes to partly subsidize electric cars by
providing a subsidy support of 5 per cent for the first 25 cars, the
actual subsidy outlay would amount to Rs. 6.94 lakh (assuming
standards costs).
Although there would be no direct monetary benefits to the state
from providing these subsidies, the proposed subsidy investment
should be seen from the perspective of the state’s strategic priority
to promote a clean and energy efficient technology in addition to
better energy management in the transport sector.

Strategy 4: EffectING Passenger Transport
Inter-modal Shifts
The main strategy considered is to freeze the share of personal
vehicles in the total passenger volume to 2020 levels by 2030.
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In policy terms, this shift essentially means policy reforms to
curtail use of personal vehicle and incentivizing public transport
and disincentivizing personal transport. The disincentives can
work in a top down level as higher taxes for personal vehicles to a
bottom up level like congestion charges for identified routes. The
incentives for public transport can be in the form of lower taxes,
better right of way (Bus Rapid Transport), etc. These interventions
will essentially have to be identified as a part of the comprehensive
mobility plan for the district.
One clear role identified for the state under this strategy is to
make capital investments in public transport systems.
•

Intervention Targets for the District
DDFreezing the share of two-wheelers and cars at 2020 level
DDInvesting in new public transport infrastructure

Implementation Timeline
Timeline

Activities
• Conduct a survey on the bus fleet in the district
and implement possibilities of modal share shift,
identification of key transport routes where the shift
would be effective.
• Procure new buses to strengthen public transport system
in identified routes.

Initiate
(0-2 years)

• Assess augmentation needs of public transport systems
to meet transport requirements. Assessing new transport
architecture (small capacity high-frequency transport,
against high capacity low-frequency transport; point to
point routing or a ring route, etc.).
• Assess strategies to curtail indiscriminate growth of
personal vehicle by direct/indirect measures like high
entry taxes, congestion charges on personal vehicles in a
phased manner.
Partner: DTPA, transporters, the public, RTO, State
Transport Corporation
• Implement strategies to curtail indiscriminate growth
of personal vehicle by direct/indirect measures like high
entry taxes, congestion charges on personal vehicles in a
phased manner.

Implement
and Monitor
(2-15 years)

• Invest in new transport capacity – procure new buses for
high traffic routes.
• Phasing out old inefficient buses with new low-capacity
high frequency mini buses wherever feasible.
Partner: DTPA, transporters, the public, RTO, State
Transport Corporation
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•

State Investment and Cost-Benefit Analysis

Beyond 2020, the share of two-wheelers is kept constant at 11.9
per cent, while that of cars is kept at 2.7 per cent. As compared to
a BAU scenario, this translates into 581 additional buses in 2030.
This is calculated on the standard costs of a 50-seater bus as per
CAPEX. Assuming standard operational cost parameters of state
transport buses, the total earnings from a bus are accordingly
estimated.10
Based on this estimation, Table 7 below summarizes the
investment requirement in new buses for the district.

Table 7:
State Investment
Requirements in New Buses

Investment in New Buses and
Public Transport (Rs. in Cr)

2015-20

2021-25

2026-30

Total State Investment

-

199.7

520.2

Revenue Realization

-

199.6

574.3

Outcomes of the Proposed Interventions Strategies for the
Transport Sector
Planned implementation of the above strategies has the potential
to curtail fuel demand by at least 49 per cent in 2030. It is to be
noted that all the proposed strategies are in line with the Draft
Transport Policy of Kerala. The new curtailed demand scenario
based on the above strategies is as shown in Table 8 below.

Table8:
Curtailed Fuel Demand
of Palakkad

District Transport Fuel Demand
Scenario (PJ)

2015

2020

2025

2030

Business As Usual

10.71

12.86

17.06

20.61

Curtailed Demand

10.69

11.48

11.05

10.53

Figure 3:
Fuel Demand Scenario
of Palakkad
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KSRTC. 2015. “Financials”. Kerala State Road Transport Corporation. http://www.keralartc.com/
html/financials.html, accessed on 1 May 2015.
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Transport fuel (diesel and gasoline) requirements are considered
to be irreplaceable by 2030 because of the unavailability of highyield sustainable biofuel technologies by 2030. Considering this,
no substitution is envisaged for the final transport fuel demand.
Note:
Apart from the intervention strategies, another reason for the drastic decrease in
transport fuels is on account of substitution of transport fuels with electricity (rail and
electric vehicles).

Other Sectors (Industrial Process Heat)
The main strategies under this category involve energy
management protocols for industries.

Strategy 1: Adoption of Energy Management Protocols in
Industries
The main strategy considered is the adoption of an energy
management protocol for each sub-sector within the industrial
sector. The energy management protocols essentially delineate the
energy use (specific Energy Consumption Norms) guidelines for
operational industries and new upcoming industries, set energy
saving targets (in electricity and heat use) across each industry
sub-sector, in addition to encouraging the industries to conduct
regular audits and modifications to achieve the benchmark target.
Under this protocol, a separate technology assessment committee
can be constituted that will approve all upcoming industrial
projects. The committee can prevail upon upcoming projects
to adopt the Best Available Technology (BAT) and Best Process
Technology (BPT) available in the market, especially in focused
sectors like agro- and food-based industries. In this context, one
of the key evaluation and approval criteria can be the specific
energy consumption (SEC) of new industries. Validated data on
SECs from design firms can be evaluated against the industry
benchmark target, and the existing policy support (soft financing)
available can be linked with whether the new industries adopt a
specific energy consumption target within a certain percentage of
the industry benchmark.
•

Intervention Targets for the District
DDEnergy reduction through passive interventions by
reducing energy wastage, energy recovery, improvement
in equipment level efficiency (efficient lighting, efficient
motors) and limited process intervention.
DDEnergy savings of 10-20 per cent across industrial subsectors.
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DDAll new manufacturing capacities, particularly in four key
sectors: agro and food processing, textiles, metals and
alloys, and engineering and industrial goods, coming on
line after 2022, should be mandated to have the BAT as on
date.
Implementation Timeline
Timeline

Activities
• Constitute an industrial energy audit group for the
district to formulate separate energy intensity (Specific
Energy Consumption) benchmarks for existing and new
industries.

Initiate
(0-2 years)

• Constitute a technology assessment committee for
providing technical assessment of all new upcoming
projects.
• Create an information database detailing the best
available technologies and best process technologies for all
types of industries.
• This can be revised every 10 years to reflect the changes in
industry technologies.
Partners: DIC, EMC, energy audit agencies, industry
experts, technology assessment committee
• Formulate measures to make energy audit compulsory for
all industries within a stipulated time frame.
• Conduct knowledge enhancement programmes on
industrial energy efficiency and conservation options.

Implement
(2-5 years)

• Identify the potential areas of reduction and set efficiency
targets for each industry.
• Formulate measures to encourage all new upcoming
industries in the district to adopt BAT and BPT.
Partners : DIC, EMC, industries
• Ensure that the upcoming projects adopt BAT and BPT
currently available in the market.
• Conduct re-audits to ensure that industries are complying
by the protocol.

Monitor
(5-15 years)

• Set progressively more stringent targets for the industries.
• Continuous monitoring to ensure that specific targets are
achieved.
Partners: DIC, EMC, energy audit agencies, industry
experts, technology assessment committee

•

State Investment and Cost-Benefit Analysis

The main costs involved in this strategy would be related to the
appointment of an energy audit consultant, audit charges and
costs incurred for the awareness campaigns. The key benefit will
be significant savings in energy demand by 2030. This indirectly
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translates into reduced fuel costs. Another major indirect benefit
of implementing energy efficiency measures are increased
productivity and reduced operational costs. This may translate
into huge economic benefits for the industries.

Outcomes of the Proposed Intervention Strategies for
Industrial Process Heat Demand
Planned implementations of the above strategies have the
potential to curtail heat demand by at least 13 per cent by 2030.
The new curtailed demand scenario based on the above strategies
is shown in Table 9 below.

Figure 4:
Heat Demand Scenarios
of Palakkad

Petajoules

Table 9:
Curtailed Heat Demand of
Palakkad

Heat Demand Curtailment
Potential (PJ)

2015

2020

2025

2030

Business As Usual Demand

6.17

6.81

7.44

8.1

Curtailed Heat Demand

6.17

6.29

6.75

7.07

9
8
7
6
5
4
3
2
1
0
2011

2015

2020
Year
Business As Usual

2025

2030

Curtailed Demand

CONCLUSION | 25

CONCLUSION
The study findings indicate that technically, at the district level,
47.7 per cent of the energy demand (including 100 per cent
demand for electricity) can be met from renewable energy sources
by 2030.
Based on assessment, the state sector investment requirements
for facilitating transition to a 50 per cent RE scenario (including
100 per cent electricity from RE sources) appear to be practical for
the district, considering the significant possibilities of investment
returns through accrued savings and revenue realization. Table
10 and Figure 5 below summarize the total district-level capital
investments (CAPEX + OPEX) and savings/revenues for the
interventions.

Table 10:
District Level Investment
Requirements

State Investment – CAPEX and
OPEX (Rs. in Cr)

2015-20

2021-25

2025-30

Total Investment in New Buses and
Public Transport

0

199.74

520.19

State Investments in Micro-irrigation

16.69

38.22

67.43

State Investments in Street Lighting

18.66

38.37

96.45

State Investment in Building Retrofits

0

169.58

339.16

Total Investment

35.35

445.91

1,023.23

REVENUE REALIZATION/SAVINGS (Rs. in Cr)

Figure 5:
District Level Investment
Requirements

Revenue Realization from New Buses

0

199.61

574.28

Savings to the State from Microirrigation

8.5

24.7

43.3

Savings to the State from Street
Lighting

7.38

18.5

42

Savings from Building Retrofitting

0

67.15

179.07

Net Outflow/Inflow (-)

19.5

135.95

184.6
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Interestingly, in many of the proposed intervention strategies
where state sector investment is proposed, the cost-benefit
ratio is positive. Investments in public transport, seems to have
high benefit to cost ratios. In some interventions, although the
monetary benefits may not be apparent, these interventions are
assessed to have long-term strategic benefits.
In addition to a detailed focus on the policy approach, stakeholder
mapping and investment assessment of key interventions, a
detailed implementation roadmap is also chalked out in the main
report to clearly juxtapose actions, priorities and responsibilities
to make it possible for policymakers to assess desirability and
potential of a particular action.
Although the study clearly spells out the potential for action and
maps out a step by step implementation plan, actual on-ground
implementation will require careful pre-planning of activities and
a revision in the standard implementation framework. In this
context, the following four key areas can help the state to move
from planning to on-ground implementation.
Preliminary Stakeholder Identification and
Management: It is strongly recommended that the state
government formalize use of stakeholder mapping and
stakeholder management plans before implementing any major
policy measures. A well-defined stakeholder management plan
will help specify the ownership level and responsibility of each
stakeholder, as well as help measure the strength of potential
opposition. This would help policymakers and implementing
agencies to develop innovative approaches that build in specific
adaptation and mitigation strategies in the design stage.
Encouraging Strategic Investments in Financial
Planning: In some strategic areas, state sector investment
motives can be based on strategic and welfare priorities rather
than short-term financial viability. In many cases, especially
in new areas of technology and materials, a small public sector
investment support could have the potential to clear entry barriers
and open the new sector to private investments. In this context,
the financial planners will have to be open to new investments
that may result in long-term strategic benefit and sustainable
growth.
Defining Responsibility for Action and Ownership: The
most important prerequisite for successful implementation is
the need for ownership. Real on-ground implementation can
only happen if there is a clear motivation to see end-results, and
ownership of action may be as important as the development of
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the policy and regulation. It would be important for the state to
not only clearly earmark responsibilities, but also empower the
implementation agencies and end users to put strategies and
policies into action.
Ensuring Task Completion and Measurement of Results:
The last and the most important aspect of implementation will be
effective completion. Well-supported and well-meaning measures
may fail without a comprehensive post-implementation strategy.
It will be important for the state to see that not just outputs but
anticipated outcomes are also achieved.
However, the most important prerequisites for initiating the
transition to a 50 per cent RE paradigm would be political will and
a sense of shared vision between the government and the other
stakeholders. It is hoped that the study findings will help facilitate
this transition to the new paradigm.
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WWF-India is the largest conservation organisation in the country dealing with
nature conservation, environment protection and development-related issues.
Established as the Charitable Trust in 1969, it has an experience of over four
decades in the field. Its mission is to stop the degradation of the planet’s natural
environment, which it addresses through its work in biodiversity conservation
and reduction of humanity’s ecological footprint.
WWF-India works across different geographical regions in the country to
implement focused conservation strategies on issues like conservation of key
wildlife species, protection of habitats, management of rivers, wetlands and their
ecosystem, climate change mitigation, enhancing energy access, sustainable
livelihood alternatives for local communities, water and carbon footprint
reduction in industries, and combating illegal wildlife trade. WWF-India is
actively engaged in promoting renewable energy uptake, enabling energy access,
demonstrating renewable energy projects in critical landscapes, and overall
promoting clean energy solutions.
WWF-India has been working on issues related to biodiversity conservation,
sustainable livelihoods and governance, and climate change. The Climate Change
and Energy Programme of WWF-India is working towards climate resilient
future for people, places and species that support pathways for sustainable and
equitable economic growth. Low carbon development and renewable energy at
scale are the thrust areas of Climate Change and Energy Programme.
To know more, log on to: www.wwfindia.org
The World Institute of Sustainable Energy (WISE) is a not-for-profit institute
established in 2004 in Pune, India, committed to the cause of promoting
sustainable energy and sustainable development, with specific emphasis
on issues related to renewable energy, energy security, and climate change.
Influencing public policy through research, advocacy, development of action
plans/roadmaps, capacity building, training and outreach activities, is the prime
objective of WISE. These activities are channeled through WISE’s specialist
centres, namely Climate and Sustainability Policy, Renewable Regulation and
Policy, Wind Power, Solar Energy, Communications, etc., who work in the true
tradition of inter-disciplinary learning, team spirit, and knowledge sharing, to
propel the country towards sustainability in the 21st century.
Since its inception, WISE has pioneered many important initiatives in the above
areas. These include piloting a model Renewable Energy law for India, studying
the role that conventional power technologies can play to support renewables
and recommending a planned transition to a sustainable economy, developing
a renewable energy pathway for achieving the target of 15% renewable energy
by 2020, as specified by the National Action Plan on Climate Change (the
Government of India has officially accepted WISE’s findings for inclusion in the
five-year plan targets), developing state-level action plans for climate mitigation
through accelerated deployment of clean energy technologies, engaging in
developing state-level policies and capacity building for renewable development
agencies, communication and outreach activities to propagate the need for
renewables, research initiatives to prove the long-term viability of renewables,
etc.
To know more, log on to: www.wisein.org

WWF-India, 172-B, Lodhi Estate, New Delhi 110003
www.facebook.com/wwfindia www.twitter.com/wwfindia
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