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1 Executive Summary

Corridor Development for Industrial Growth

National Manufacturing Policy (NMP) of India envisages manufacturing sector as key economic driver for
realizing fast-tracked GDP growth and creation of incremental employment opportunities. In the past 10 years,
Indian manufacturing has grown at a robust average rate of 7.3%, putting itself on the map of some of the best
performing manufacturing economies. However it is still only 15% of Indian’s overall GDP and hence assumes
vast growth potential. The government has set a vision to grow India’s manufacturing sector to contribute 25%
to the nation’s GDP from current 15% by the year 2022. To meet the ambitious vision of the NMP and provide
further boost to industrial growth, there is a need to raise global competitiveness of the Indian manufacturing
sector.

That India has large infrastructure gap, which impacts competitiveness of manufacturing in India, is well
understood. Equally, the financing and institutional capacity constraints imply that rapid build-up across all
areas is unrealistic. In this context, the Industrial Corridors can help prioritize industrial and infrastructure
projects in a defined regional boundary to leverage agglomeration benefits. Thus, the foundation for developing
successful models of development needs to be created.

DIPP’s Vision - . .

National Increase share of manufacturingin GDP from 16% to
Manufacturing 25% by 2022

Policy
v Increase manufacturing sector growth to 12-14% over the medium term

L v Create 100 million additional jobs by 2022

Oi’;’li%l;fcsyof v'Create appropriate skill sets among rural migrant and urban poor
v'Increase domestic value addition and technological depth
v'Enhance global competitiveness through policy support
v'Ensure sustainability of growth

Figure 1.1: Vision and Objective of National Manufacturing Policy

The CBIC is poised to play a pivotal role in the economic development of the region and be the
engine for manufacturing growth in the country.

Chennai-Bengaluru Industrial Corridor (CBIC) comprises of “sets of projects” — including industrial parks at
delineated nodes, access to sufficient utilities (power, water, etc), and connectivity through road and rail, to
markets, ports and airports. Such prioritized infrastructure investment in the region can yield higher economic
activity in short run, as opposed to prioritizing similar projects with each line ministry independently. The plan
to develop CBIC is aligned to this strategy to achieve accelerated industrial agglomeration and regional
development.

The corridor is planned to cover 16 districts spread across the states of Tamil Nadu, Karnataka and Andhra
Pradesh. Industrial and economic clusters of Bengaluru and Chennai are developing rapidly. There is
significant interest in the region from international investors including increasing number of private Japanese
companies.

CBIC Development Plan envisages enhanced regional competitiveness to attract substantial
international and national capital investment
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The corridor development plan envisages developing the region as the world class hub for attracting domestic
and foreign investment in industries by providing world class infrastructure, required connectivity to the
eastern ports, associated soft infrastructure and policy support to allow for rapid inclusive industrial growth
with sustained employment creation.

Vision for Chennai Bengaluru Industrial Corridor (CBIC)

Global Manufacturing Centre Top Investment Destination
“Be known as a global leading manufacturing centre “Be one of the top three preferred investment
towing world economic growth and generating destinations in Asia and the most preferred in India
national employment opportunities.” with high efficiency and competitiveness.”

Leading Innovation Hub Model of Inclusive Growth

“Be known as the leading innovation hub and
knowledge capital of India through presenting
innovative progress in industrial sector.”

“Exhibit a model of inclusive growth pattern and
ensure high level of environmental standards.”

The success of the corridor development vision will hinge on translating hard and soft infrastructure proposals
into reality. Based on the request from GOI to formulate “Infrastructure Development Program for Chennai-
Bengaluru Industrial Corridor” (the Program), GOl and JICA agreed to develop “Comprehensive Regional
Perspective Plan for Chennai-Bengaluru Industrial Corridor Region,” (the Perspective Plan) in May 2013.

Selection of Industrial Nodes in CBIC

JICA study team, in consultation with respective state governments, had proposed eight potential destinations
as Industrial Nodes to be included in the CBIC. These were based on broad views on land availability and
suitability of potential zones; the following locations have been suggested as the proposed destinations for
industrial nodes based on a set of eight assessment criteria that includes the following:

1. Accessibility to regional trunk roads

2. Existence of protected/restricted areas

3. Government land availability and availability of proposed industrial development areas
4. Water availability

5. Assessment of urban planning strategy

6. Existing and planned industrial areas

7. Accessibility to major transport facilities (port and airport)

8. Accessibility to electricity network

14
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Figure 1.2 : Nodes selected for CBIC

Development of Industrial Node at Tumakuru

The JICA Perspective Plan for CBIC identified Vasanthanarasapura Industrial Area or Tumakuru NIMZ as a
prospective industrial node for CBIC along with seven other nodes including Mulbagal and Bidadi in Karnataka.
Tumakuru NIMZ is 90KM from the Tumakuru district centre and about 120 km from the Bengaluru
International Airport. Tumakuru has the distinct advantage as the satellite town to Bengaluru. It has the
potential to integrate with wider Bengaluru industrial and economic cluster which includes automobile and
electronics industrial hubs such as Bidadi (Toyota Hub) and Narasapura etc.

Phase I- 111 of Tumakuru NIMZ is currently the brown-field industrial area which has been developed and
operational. Phase 1V- VI measuring around 10,000 acres is the green- field industrial development which will
be undertaken under CBIC. KIADB is under the process of land acquisition for the green field area. New
Industrial Park for Japanese companies will be planned at phase 111 of Tumakuru NIMZ. The development of
Tumakuru Node and associated infrastructure will be beneficial for surrounding industrial activities including
forthcoming Japanese Industrial Park.

Locational Advantages

The proposed Tumakuru Node lies along either side of NH-4 which connects Mumbai to Chennai via Pune and
Bengaluru. The site is located about 90km northwest of the centre of Bengaluru city, and 20km northwest of
Tumakuru city, the headquarter of Tumakuru district. It is well connected to a number of regional ports with
several alternatives including - 1) Chennai and Ennore, 2) Krishnapatnam, 3) Mangalore, and 4) Mumbai.

Table 1.1: Location advantage of Tumakuru Node

Particular Description
. . . 80 km from city centre of Bengaluru
Distance from Metropolitan/major 20 km from Tumakuru city
city 30 km from Sira city
Accessibility to trunk road network NH-4 passes through the site
Accessibility to railway network Currently, there is no direct railway access to the site; however a
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Particular Description

new access line has been proposed through the node area by
South Western Railway (Tumakuru — Davanagere new line).
The node site is:
Accessibility to major transport 250 km east of Mangalore port.

epens . 360 km west of Ennore port.
facilities (port, airport) 350 km west of Krishnapatnam port.

100 km from Bengaluru International Airport
s e . . . Adjacent to Vasanthanarasapura industrial area (existing
Major 1nd.ustr1al locations in the Tumakuru NIMZ area: 480 ha)
surrounding area

40km from Dabaspet industrial area (450 ha)

Source : JICA Study team

F?
120 kms
\‘\‘ —————— 7
100 kms _.-~"
A 150 kms
PN T 2N
i 80 kms
100 kms:
\%

Source: MSME profiles of districts, PwC analysis

Figure 1.3: Industrial Parks in proximity to the node

Opportunity exists for transition of Tumakuru from low urbanization, primary sector & SME’s intensive

manufacturing to high- technology manufacturing district, leveraging upon proximity to technology and other
industry players and skilled labor in mega urban centres such as Bengaluru.

Tumakuru district has low levels of urbanization at 22% (Census 2011) when compared to Karnataka state
which stands at almost 40%. Employment profile of the district is characterized to be primary sector intensive.
The share of primary sector in Tumakuru district GDDP at 31% (2010-11) is higher than that in CBIC region and

Karnataka. The employment profile consists of two- thirds of employment engaged in agriculture and related
activities.

The per capita income is also low in Tumakuru district at INR 32,007 (2010-11) than Karnataka state and CBIC
region.
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‘ Tumkur GDDP ‘ CBIC region ‘ Karnataka GSDP ‘

Source: District income estimates, 2004-2005 to 2010 to 2011, Department of Economics and statistics

Figure 1.4: Share of primary, secondary & Tertiary sectors in Tumakuru district

Having said this, the district has a high literacy rate at 74% which is above the national average and at par with
Karnataka State at 75%. In terms of GDP also, Tumakuru is recognized as a fast growing district within
Karnataka with a CAGR of 17.4% (2005-11) in GDDP, double that of Karnataka State.

350,000 - 10.4 %
300,000 - /
¢ 250,000 -
S 200,000 - 181,58
: 150,000 - 17-4%
Z 100,000 -
20,000 1 5571,004:260

Tumkur CBIC region Karnataka State
m 2005-06 m2007-08 = 2010-11

Source: District income estimate, 2004-2005 to 2010-2011, Dept. of Economic and statistics, GoK

Figure 1.5 Gross Domestic Product, constant price 2004-05

While the current manufacturing share in Industrial GDP at around 30% is much lower than the national
average of 60%, opportunity exists in terms of industrial sprawl from already saturated urban centres such as
Bengaluru, Chikkabellapura to Tumakuru.

Tumakuru has started attracting FDI with neighboring industrial hubs in and around
Bengaluru.

Since prominent industrial areas of Bangalore Urban are saturating, nearby districts are becoming the
preferred choice for investment. Maximum spillover of investment is seen in Bengaluru Rural and Ramanagara
followed by Tumakuru and Chikaballapura.

Tumakuru recently has started attracting FDI in manufacturing. Out of a total of INR 1,700 Crores, 10% of
industrial investment is via FDI!. Food Processing sector, Computers Electronics and Optical sector and Auto
sector are highest contributors to FDI accounting for around 59%. Also, given that 13% of total upcoming
investments in Tumakuru are in manufacturing, the Secondary sector is certainly set to pick- up.

! Perspective Plan 2012-16
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Vision for Tumakuru as Hub for Technology Sector

In the Master Plan’s context, the Competitiveness of Node means comparative advantages, which enable the

Node
build

to attract high quality human and capital resources, investments, technologies and knowledge base. To
and strengthen the competitiveness of the Node, key factors providing a comparative advantage against

similar investment destinations both in India and globally were identified.

Based
it is

on SWOT analysis, inputs from state government and key requirements for industrial and urban growth,
envisaged that the Tumakuru Node should have the following characteristics to build Node

competitiveness:

Industry Competitiveness - Technological Advancement, Cost Competitiveness, Ease of doing
business, Enhanced Connectivity, Logistics Services, Skilled Manpower

Infrastructure Quality - Assurance on utility services (24 x 7), Mobility and Connectivity, Efficiency,
Effectiveness and Sustainability of all infrastructure services

Sustainability - Environmental Sustainability, Economic Sustainability, Waste management, Water
Management and Recycling, Renewable Energy, Skill Development, Organic Growth

Quality of Life — Responsive Governance, Civic Services, Affordable, Public Facilities, Parks &
Recreation facilities, Leisure and Retail facilities.

Infrastructure Quality
Assurance on 24 x 7 utility services,
Mobility Planning
Efficiency, Effectiveness and Sustainability

- e e e

Governance, Cost Competitiveness,
Civic Services, Ease of doing Business,
Affordable Housing Enhanced connectivity,
Public Facilities, Logistics services,
Parks & Recreation, Skilled Manpower
Leisure and Retail
facilities

Sustainability
Economic and Environmental Sustainability,
Waste management, Recycled water,

Renewable energy, Skill Development, Organic
Growth
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Planned Growth Strategy

The industrial node at Tumakuru is proposed to become the seed for organic growth of the node into a fully
functional industrial township with all the necessary ingredients for fueling further economic development of
the township through urban agglomeration. The Master Plan envisages the development, i.e., competitiveness
enhancement, of the node occurs through the following organic development phases:

o First phase, as Inception stage, where the node development is focused on ensuring availability of
core infrastructure to meet essential industrial needs, such as 24x7 utilities services (water, power,
waste management, effluent treatment); mobility, connectivity and skilled workforce. In addition, the
foundation is laid for future organic development of the node in terms of infrastructure, economic
competitiveness, quality of life and environment sustainability.

In addition, the nodes will also start accommodating a proportion of workers within the nodes as
Resident Workers. In this stage, the Node is trying to provide the basic infrastructure so as to be able to
attract investors to take industrial land parcels and create a seed development. The land allocation in
this stage should ideally be closely placed so that the core infrastructure is efficiently utilized. However,
large anchor tenants should also be given preference to choose appropriate locations within the node
which best suit their requirements. The node development strategy at this stage is to become attractive
industrial hub for attracting core tenants and provide effective infrastructure to make the node
viable to live, work and do business.

e Second phase, i.e. the Growth Stage, after accumulation of set of core tenants, the node
infrastructure should be enhanced by building soft infra such as healthcare, primary and secondary
education, enhanced transport connectivity within a city and to surrounding areas. In addition, the
node should also build other technical institutions which are required to meet other functional needs of
the tenant firms. At this stage, the node development strategy is to become a fully functional
industrial township with resident workers and other commercial activities within the township to
support sustainable living

e Third phase, i.e. the Advanced Stage, the infrastructure development is geared more toward
improving economic growth and productivity enhancement to gain competitiveness and economic
efficiency. This may include mass transit, commercial property development, introduction of
knowledge based service industries, global connectivity, advanced university education and research,
and enhanced natural-disaster risk management etc. At this stage, the node development becomes
more proactive as a town which is able to drive economic activity in and around the node boundary
through organic growth i.e., setting the pace, ahead of the demand curve, and becoming more attractive
place in which to live, work and do business.

e Future Organic Growth of the town through urban agglomeration or city development will
focus on more advanced human needs to improve all aspects of quality of life and sustainability,
including elderly care, green space, leisure and cultural assess, and environmental infrastructure.

The proposed masterplan envisages the above growth through a planned and controlled development in of the
node in initial phases. However it is envisaged that as the node matures into a functional industrial township, it
will further fuel economic activity in and around the node to allow for more organic growth of the node into
vibrant agglomeration of industrial and economic activities.
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Organic Growth,

Inception Stage Growth Stage Advanced Stage Urban Agglomeration
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Source: PwC India

Private Sector Participation in Node Development

According to the analysis on industrial parks in CBIC, involvement of private sector is an essential factor for the
success of creating high quality industrial park. For instance, the majority of the foreign investors admit that
quality of recently developed private industrial parks is higher than the existing ones. The know-how of privates
sectors on development of land, construction of facilities, and provision of operation support services should be
utilized as much as possible in order to develop high quality industrial park.

The Tumakuru node aims at a level of quality exceeding the above mentioned advanced industrial parks. The
advantage of the Tumakuru node is the hard and soft infrastructures which are supposed to be provided by the
Government based on the CBIC Master Plan. The mixture of the infra-merit and benefit of private development
enables it to realize the best quality as an industrial park in the international standard. Since demand of global
investors towards high quality industrial parks near Bengaluru area is considerably high, the Tumakuru Node
will attract certain number of high valued manufactures. The high quality industrial cluster formed by those
companies will contribute to further improve investment environment and strengthen global competitiveness of
CBIC. Furthermore, the improved business environment attracts more investors to the region. As such, the
essence of private development vision is to create a virtuous cycle through showing a unique success model of
the Tumakuru Node.

Knowledge Park in the Node

A Knowledge park provides an environment for innovation and development in various fields. Such kind of
park in the node region would create space for growth and enhancement in the relevant industrial sectors.
Obtaining the right anchor tenants is important to ensure the sustainable operations of the park. Having
tenants with a brand recognizable in the country or in the international environment presents the park as a
conducive business platform and an attractive investment destination for other high value investors.

Knowledge Park can be integrated and developed as a part of the Node establishment. Along with the four
components (Infrastructure quality, industry competitiveness, sustainability and quality of life) taken care in
the node, human capital establishment with right combination of skills for the industries would enhance the
livability and sustainability in the region.

Industrial Development Vision

Out of the sectors that have been identified for CBIC region development, the following sectors were identified
based on the inherent strength of these sectors in Tumakuru. Traditional sectors have been identified based on
historic investment and activity in the region. Potential sectors are those that are still in the nascent stages but
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have a promising future. Five traditional sectors and 5 potential sectors were finalized for Vasanthnarapura
node. Based on analysis the sectors identified traditionally strong sectors for the node are:

Computer,
Food Auto Electronic & Textiles &

processing Components Optical (CEO) Apperals Pharma

products

Potential sectors which are chosen for future development due to policy thrust and upcoming investment of
these sectors in the CBIC region are highlighted below:

Chemicals &
Petrochemicals

Electrical Machinery

Machinery Metallurgy Aerospace

The theme for Industrial development in Tumakuru node has been identified as a conscious
migration from low- tech manufacturing to high technology engineering and electronics: While
the Tumakuru NIMZ will leverage upon existing traditional industries in the region and continue to attract
investments in these sectors, the idea is to slowly migrate to large scale investments with high output values.

This will require transition from low technology (textiles, basic consumer goods, simple mechanical devices) to
high- technology manufacturing (automobiles, airplanes, complex electronics/ automation equipment etc).
Aligned to the above theme, for the sake of detailed industrial analysis in the subsequent sections, we have
conducted an in- depth assessment of the following sectors, to cover aspects such as sector growth in India,
opportunities, viability drivers, and key challenges design implications to make the node nationally and
internationally competitive for the sector.

Computer, electronic & Auto and Auto Components

optical products Food Processing

Computer electronic & optical products (CEO)

=mad Drivers for Growth

*National level related:
«Strong Government support & high growth of domestic market

*Tumakuru Node related:
*Proximity to developed cluster in Bengaluru
Availability of skilled labour

«Strong support by State Government through IT Millenium Policy & Electronics System
Design & manufacturing

«Tumakuru identified as part of Electronics Manufacturing cluster in South India, under
M-SIP Central scheme making it cost- competitive.

=d  ISsues and challenges

«Cost disadvantage against domestic manufacturing vis- a-vis imported final product
eDifficulties in just- in- time supply due to lack of adequate infrastructure leading to high
turn around time of for developing finished good

Key issues and recommendations specific to CEO development in Tumakuru Node are summarized as below.
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Table 1.2: Summary of key recommendations for CEO sector

Components

Economic enhancers

Issues

Design Implication

ﬁg:?sgﬁgtseirga%(;;:&ogue o Chenna_i-BengaIuru I_Express V\_/ay needs to
to bad condition of road be monitored as a priority project.
Difficulty in just in time o Connt_ectlwty to New Mangalore Port needs
Road supplv due to traffic to be improved.
cogge);tion o Satellite_ T_ownship Ring Road (Bengaluru)
o Lack of ports connectivity and Ind_|V|duaI Town_Rl_ng Roa_ld needs to
Connectivity to West coasts be monitored as a priority project
e Dedicated Freight Corridor may be
Rail transport has no considgred as a CBIC priority pr(_)jgct. The
Rail guaranteed delivery time operation of DFC_ne(_ads to be efficient with
by Indian Railways delivery ensured in time bound manner.
' e Tumakuru-Davanagere Railway line needs
to be monitored as a priority project.
e Power procurement plan needs to be
. . developed to layout power distribution and
High tech manufacturing transmission design and to identify the

Power needs lcjjnmterruptedI and required interventions.
assUred power supply e Adopt appropriate forecasting techniques.

¢ A central control center to be established.
Need improved ports e Prioritize road and transport network
connectivity, road network development.

Logistic and warehousing ¢ Invite logistics firms as synergistic and
capabilities to build optional tenants to set-up base within the
capacity NIMZ.

e Extension of Bengaluru metro or other
inadequate public Urban transport (BRTS etc) may be

Urban Transport transportation to proposed.

Tumakuru for commuting

Doubling of existing rail line between
Bengaluru and Tumakuru may be
beneficial for passenger transport.

Value enhancers

R&D promotion

Products need to match

Establish Government affiliated R&D
center in proposed Knowledge Park.

GoK may promote R&D activities through

global trend incentives.
e Industry-Academia  Collaboration on
Innovative R&D needs to be encouraged.
Higher landed cost for raw |e Formulate State Policy to Set wup
material procurement due Knowledge Park inside the Node to
Cluster to absence of component provide Center of Excellence and to attract
development/Technology supply base. SMSE.
infrastructure Need centralized testing e Establish testing facilities and certificate

and certification agencies
and additional support

support center inside the Knowledge
Park

Skilled labour for high-
technology
manufacturing

Requires adequately
trained manpower for hi-
tech manufacturing

Implement actions under KIPP to enhance
skill availability

Formulate State Policy to Set up
Knowledge Park inside the Node with
foreign investment and partnerships.

Final Report — Tumakuru Industrial Node Development Plan

PwC/ Nippon Koei

22




Components

Administrative enhancers

Issues

Design Implication

« Strong IPR protection is e Conduct seminars for private sectors to
IPR regime required to encourage R&D enha_nce_ awareness on Patent Iaw_and _
A application process/requirement in India
activities. - .
and to encourage IPR registration.
¢ Itis mandatory to obtain e Formulate State Policy to Set up
Quality control BIS certification to Knowledge Park inside the Node to
manufacture. support obtaining certification.

Auto and Auto Components

Drivers for Growth

improved

National level related:

ePolicy drivers such as Automotive Mission Plan
e Automobiles sector designated as priority sector
*Growth in consumer demand

eTumakuru Node related:
*Presence of major OEM players, Tier I, Tier 1l suppliers forming the entire value chain

of the industry in proximity of the node
*Good potential for export market if existing access to east & west port connectivity

*Good domestic sales market in major urban centres such as Bengaluru
*Proximity to R&D base in Bengaluru

Issues and challenges

eLack of connectivity to New Mangalore port on west coast. Chennai port is congested.
eUnflexible labor laws to investors
eLow cost competitiveness due to expenses on taxes such as excise duty, high finance cost

etc
eLow R&D base

a) Key design implication

Key recommendations for the development of the sector in Tumakuru Node are summarized as below.

Table 1.3: Summary of key recommendations for auto and auto components sector

Components

Economic enhancers

Issues

Design Implication

Road °

Connectivity

Some parts are precision parts and
get damaged due to bad condition
of road,

Difficulty in just in time supply to
OEMs

Lack of ports connectivity to West
coasts

Chennai-Bengaluru Express Way needs
to be monitored as a priority project.
Connectivity issue of New Mangalore
Port needs to be solved.

Satellite Township Ring Road
(Bengaluru) and Individual Town Ring
Road needs to be monitored as a
priority project

Rail

Investors are still not comforted
with any guaranteed delivery time
for railway transport

Dedicated Freight Corridor may be
considered as a CBIC priority project.
The operation of DFC needs to be

Final Report — Tumakuru Industrial Node Development Plan

PwC/ Nippon Koei




Components

Issues

Design Implication

efficient with delivery ensured in time
bound manner.
Tumakuru-Davanagere Railway line
needs to be monitored as a priority
project.

Although there is a potential in
export market in Africa and

Enhancement of minor ports on west
coast

Port Europe, connectivity with west Connectivity to New Mangalore Ports
coast ports is not well established. needs to be improved.
Extension of Bengaluru metro or other
Urban transport (BRTS etc) may be
Inadequate public transportation roposed
Urban Transport * d P b prop

to Tumakuru for commuting

Doubling of existing rail line between
Bengaluru & Tumakuru to facilitate
passenger transport

Value enhancers

R&D promotion

Products need to be renovated to
match global trend

Establish Government affiliated R&D
center in proposed Knowledge Park
GoK may promote R&D activities
through incentives.

Industry-Academia Collaboration on
Innovative R&D needs to be
encouraged with appropriate industry
and academic tie- ups.

Skill development

The lack of skilled labour in
certain technical field

Implement actions under KIPP to
enhance skill availability
Formulate State Policy to Set up
Knowledge Park inside the Node
with foreign investment and
partnerships

Administrative enhancers

Labour Issue .

Labour laws are not flexible

GoK may consider relaxation of labour
laws to ease labour union management
and contract worker management

IPR regime

Strong IPR protection is required
to encourage R&D activities.

Conduct seminars for private sectors to
enhance awareness on Patent law and
application process/requirement in
India and to encourage IPR
registration

Indirect Tax regime

Complicated tax regime increase
the cost of production

GoK needs to be prepared for smooth
transition to GST enforcement.
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Food Processing

«National level related:

*Tumakuru Node related:

pulses, etc

=mm Drivers for Growth

eIncreasing disposable incomes, changing eating habits
«Policy drivers- Central Mega Food Park Scheme, Agri export zones

«Established food cluster and major production centre of paddy, ragi, maize, cereals,

eProximitic to organized retail marktes- Bengaluru & Mysuru
*GoK policy support- Mega food parks scheme

retailing

= Issues and challenges

eInadequate infrastructure facilities- cold storage, warehousing etc
eLack of large players providing end- to- end aggregation, procurement, processing and

eInadequate food safety laws and quality standards
eLow productivity as a result of outdated machinery and technology

a) Key Design Implication

Key recommendations for the development of the sector in Tumakuru Node are summarized as blow.

Table 1.4: Summary of key recommendations for food processin,

sector

Components Design Implication
Economic enhancers
e Warehouses in Tumakuru
Egglfcntaredg;n£|%?tgﬂ o GoK may consider providing finance and tax incentives
unFi)ts ;nyfhe state are non? and encourage PPP initiatives in providing common
Logistics functional due to low Le;gllltles such as cold chain infrastructure, ware housing
profitability as a result of rising ) . - .
power cost among other Exemption from electricity duty may be considered.
reasons
Quality water supply assurance from KIADB to food
processing units is required, including following projects
e Water supply shortage in identified by JST.
Water TumakurrLJde)ilstrict g v Yettinahole Water supply project
v' Water diversion (94 MLD) from Hemavathy Canal
Provide incentives to companies to set up water
treatment facilities such as STP, rain reservoir.
. Careful planning of new industries is required as the
. e Lack of drainage for common S L N
Environment . . segment is highly sensitive to water contamination
water for the industries - .
including common effluent treatment plant
e Inadequate public Extension of Bengaluru metro or other Urban transport
Urban transportation to Tumakuru for (BRTS etc) may be proposed
Transport commuting. Doub!lng of rail line between Bengaluru and Tumakuru
to facilitate passenger transport
Value enhancers
¢ Inadequate and fragmented Government should implement Agri logistic hubs
Supply chain supply chain and logistic (within the node if possible) to create efficient forward
service and backward linkages to attract small and medium
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Components

Issues

Design Implication

players
The Agri- hub may contain the following facilities:
0 A product development centre/ Incubation centre
Warehouse for incoming and finished goods
Cold storage facility
Food testing / Quality control lab
R&D centre
Trading centre
Packaging centre
0 Dedicated parking for trucks

O O0OO0O0OO0O0

Manufacturing/
Processing
Skills

At present only unskilled
labour is utilized in the
processing units

Food processing specific training centres can be
proposed in the Knowledge Park to improve the
value of the end product.

Value addition
activity

Since majority of industry
consists of small units, it is
difficult to access advanced
technology and machinery.
Lack of technology adaption
causes low labour productivity
and low value additions.

GoK may consider additional financial scheme to
encourage procurement of upgraded machinery, in
addition to entry tax exemption (Integrated
Agribusiness Development Policy 2011)

Administrative enhancers

Quality Control

The lack of adherence to
international food standards
and quality norms and
outdated Indian standards

GoK should promote awareness on quality standards
and encourage to implement Standards such as 1SO,
HACCP etc

Ease of doing
business

Multiple departments
(pollution related, food safety
related, labour related) are to
be approached for clearances

Simplification of licensing system and reduction of the
number of licenses is necessary.

Factories department may act as a single point of contact
and take care of all industries required by any industrial
unit.

Land Use Plan

Delineation of the Node

The Tumakuru Node covers an area of 5,379 ha, of which 1,484 ha have already been developed by KIADB as
the Vasanthanarasapura industrial area. The remaining 3,895 ha has been chosen for the preparation of
development plans for the Tumakuru Node. The boundaries of the node area have been confirmed and finalised
through discussion with KIADB and illustrated as the following figure. The node is adjacent to
VasanthaNarsapura Industrial Area where is already in operational including the participation of a Japanese
company and a New Industrial Park for Japanese companies to be planned.

Current Land Use

Crop land and agriculture plantation are partially spread in phase A to C area (hatched area in the below Figure
6). As shown in Figure 1.7, reserved forest areas are found beyond the western edge of the node boundary; some
of this area is utilized by the locals for tree plantations. The area has to be reserved from the development to
keep buffer zone in line with related regulations.
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Vasantha Narsapura
Industrial Area
(1,484 ha)

Tumakuru Node
(3,895 ha)

Source: JICA Study Team

Figure 1.6: Node and Priority Area Boundaries of Tumakuru

;

Reserved forest |

Source: Tumkur NIMZ “Draft Techno-Economic Feasibility (TEF) Report cum Development Plan by KSIIDC

Figure 1.7: Current land use map of Tumakuru Node

Land Acquisition Status

The land for the existing industrial area (Vasanthanarasapura) has been acquired by KIADB already. However
the new development area for Tumakuru Node has yet to be acquired. The land acquisition process for this area
is currently at the notification stage. The land acquisition status as of July 2015 is summarised below:
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Table 1.5 : Land Acquisition Status of Tumakuru Node of July 2015

Extent of Node

Area (ha) (Acre) Acquisition Status
Acquired
Phase1to3 1,484 3,666 Brownfield Development
Final Notification issued. final
Phase 4 697 1,722 compensation needs to be
disbursed.
Acquisition process started. To
Phase 5 & 6 3199 7905 be completed in 1-1.5 years
Total 5,379 13,293

Note: Figures in the table are approximate numbers. The field survey has to be done and confirm the exact figures for each land.

Source: Interviews to KIADB by JICA Study Team
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Review of Existing Development Plan

The points to be considered and proposals for the transportation and land use sectors are summarized below:

Bottlenecks

Transportation

Table 1.6: Items to be considered in Existin

Plan (KSIIDC Plan)

Proposal

e Rail access is planned on the eastern side of
NH-5. Outputs from industrial plants in
phases A to C have to cross over NH-5 to
access the railway line

Additional rail access has to be planned for the western
side. In addition, a location for a logistics centre should
be identified for integrated freight operations.

¢ No trunk road connection to the west
(towards Mangalore port) is proposed

Road connectivity to SH-84 which runs west has to be
considered

e No public transport system is proposed

A bus system is necessary to transport workers from the
proposed railway station to individual factories

Land Use

¢ Residential zones are planned for the
western area only (away from the National
Highway).

The southern part of phase-A is close to the planned
railway station and has big potential as a residential
area. Some residential areas should be planned near
NH-4.

o Reserved forests are located beyond the
western boundary and need to be preserved

Residential areas should be planned as a buffer between
industrial zones and reserved forests. The rich green
environment has to be utilised to make residential space
more environmentally friendly.

Source: JICA Study Team

SH-84

Source: Google Earth Pro

Tumakuru

Node

Figure 1.8 : Road Network Map of Tumakuru Node

Final Report — Tumakuru Industrial Node Development Plan

PwC/ Nippon Koei

29



A

Source: JICA Study Team

Figure 1.9 : Transportation Map of Tumakuru

Projected Industrial Land Demand

The target year for completion of the node development is assumed to be 2033. Taking into account appropriate
development scales and after discussions with nodal agencies, JICA Study Team proposes to develop the node
in three phases: Phase-A (2014-2019), Phase-B (2020-2024) and Phase-C (2025-2032). Based on industrial
analysis for Tumakuru Node by JICA Study Team the estimated land demand of to achieve the growth scenario
is shown in the following table;

Table 1.7: Estimation of Developable Area for Tumakuru Node

Phase-A Phase-B Phase-C Total
3,658
Auto 378 1,009 2271
Pharmaceuticals 152 496 914 1,562
Traditionally Textile & Apparels 139 371 835 1,345
Strong 599
Sector Food Processing 72 193 434
Computer, electronic and 72 191 429 692
optical products
(Sub-total) 813 2,260 4,882 7,955
Metallurgy 49 131 294 474
Electrical Machinery 49 131 294 474
Potential Machinery 49 131 294 474
Sector Chemicals & 49 131 294 474
Petrochemicals
Defence & Aerospace 49 131 294 474
(Sub-total) 245 653 1,468 2,366
Total 1,058 2,012 6,350 10,323

Source: JICA Study Team
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Projected Population

The future population of the node, consisting of the working population and residential population, was
projected according to the land demand shown above. As a result, the working population is estimated to be as
498,365 people with a residential population of 280,000 people in the Tumakuru Node in 2033.

Table 1.8 : Population Framework

‘ 2018 2023 2033
Working Population 21,739 86,791 498,365
Residential 93,333 186,667 280,000
Population

Source: JICA Study Team

Land Use and Phasing Plan

Based on the development framework and the development concept above, the required area for each land use
category is estimated as shown in the following table.

Table 1.9: Proposed Area by Land Use in Tumakuru Node

No. Item Phase A Phase B Phase C Remarks
. To be include open space (5%) based
1 Industrial Area 1,058 Acre | 2,912 Acre | 6,350 Acre on Building Code of India P-15)
2 Existing Residential Area 110 Acre 65 Acre 66 Acre Measure on the map of existing land
use map

Residential Area
3 (Including Commercial | 517 Acre 517 Acre 517 Acre Based on plan

Facilities and Social

Facilities)
4 Water bodies & Greenbelt 358 Acre 131 Acre 320 Acre Measure on thjsr;?npagf existing land
5 Inf!'a}s_t ructure  (road, plant 599 Acre 192 Acre 353 Acre Based on plan

facilities etc.)

Source: JICA Study Team

In addition to the residential area above, the number and required area for necessary public facilities (e.g.
educational facilities, health centres, offices, civic centre etc.) are estimated based on the residential population
and “National Building Code of India”. The required public facilities in Japanese standard are listed below:

Convention facility

Educational facility
training school, College,

Healthcare facility

Telecommunication

Commercial facility

Final Report — Tumakuru Industrial Node Development Plan
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Assembly hall, Civic centre

Cultural facility Library, Museum, Art Museum

Administrative facility Detached office of the municipal office

Kinder garden, Primary school, Junior high school, High school, Vocational

University

Welfare facility Nursery centre, Day-care centre

Medical clinic, Health Centre, General hospital

Security service facility Police office, Fire station

Post office, Telecom centre

Supermarket, Shopping mall

Others Bank, Hotel, Research centre, Sport stadium (Playground)
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Imfrastructure Development Plan

Overview

The figure below shows the infrastructure development plan for Tumakuru with the key features summarised
below Table.

Figure 1.10: Infrastructure Development Plan

Table 1.10: Summary of Infrastructure Development Plan
Component Key Features

Site Direct access to NH-4, elevated land with minimum flood risk
Characteristics
Land Use Residential areas are planned along the NE and SW boundaries with a green buffer area.
Road A new access road to NH-4 and Direct access to the existing industrial area
Railways A logistic hub with rail access connecting to the planned
Tumakuru- Davanagere main line
Water Supply Water supply form Hemavathi Canal (100MLD)
Recycled water provided from the STP in Tumakuru City is proposed to be used
Solid Waste Regional waste treatment facility is planned inside the node area.
Management
Power Power supply from external power plant is planned. Prioritized distribution to the node is
required.
Road

Current Situation

Major industrial linkage to/from Tumakuru node will be developed with Bengaluru, Chennai, Chennai Port,
Ennore Port, Krishnapatnam Port, and Mangalore Port. Present lane numbers of corresponding roads to the
linkage are four or six on linkages with Bengaluru, Chennai, Chennai Port. However, there are some sections
which are given only two lanes on linkages with Krishnapatnam Port and Mangalore Port. There are few
congested road sections on major industrial linkage to/from Tumakuru node based on volume capacity ratio at
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present condition. Traffic congestion basically occur on roads located in city area of Chennai and Bengaluru,
while other roads are not congesting in present condition.

External roads near Tumakuru node are NH4, NH206, and SH84. NH4 pass through Tumakuru node and NH4
is main access road of Tumakuru node. SH84 passing through north to south is located near Tumakuru node
and SH84 is possible to provide short access to NH206 from Tumakuru Node. Present road condition of NH4
and NH206 are fairy maintained. There is few damaged pavement sections on SH84, but level of the damage is
not serious. As for internal road, road on developed area are given more than two lanes with adequate
carriageway width for large vehicle. Current roads on undeveloped area are basically narrow and damaged
especially at river section. Careful hydrological analysis is needed to design river crossing structures.

Demand Supply Analysis for External Node Infrastructures

Demand supply gaps of main access routes connecting to the four access points of Tumakuru node are
estimated and introduction of railway is proposed to access route of access point C because V/C is 1.79, in long
term under 8 lanes road capacity without introduction of public transport and development of more than 8
lanes road is not realistic. Double tracking from single track between Tumukuru and node is proposed in long
term by this plan. Result of demand supply analysis for all access points are shown in Table 1.11.

Table 1.11: Result of Demand Supply Analysis by Access Points

Year 2019 2024 2034

Access Points B C D A B C D A B C D

Number of Lanes (Access Road) 4 6 2 6 4 6 4 6 4 8 6

01 03 04 04 03 O7 03 10 07 101 oS8
5 7 6 2 0 4 7 2 3 2

Demand Supply Gap Roads
V/©)

0.8
9

Railway

Source: JICA Study Team

Framework for Infrastructure Development for Node

Four principle development issues on roads and public transport sector are established based on present
condition and future traffic demand of the sector and the development vision as follows:

e Promotion of Public Transport : Promotion of public transport, development of pedestrian and cyclist
facilities, and development of transfer facilities among different transport facilities

e Smooth Transit in Node : Efficient networking and good accessibility to station of public transport, and
efficient traffic control at intersections to prevent bottleneck on road network

e Segregation of Cargo Traffic : Segregation measures on road structure and road network

e Environmental Conservation : Introduction of low-emission type vehicle into public transport system
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Development Plan

Based on proposed internal and external node development plans and identified projects, implementation plan
with preliminary cost estimate for internal and external node developments are proposed as shown in Table

below.

Table 1.12: Implementation Plan with Preliminary Cost

tem B Phase 1 (2014-2018) Phase 2 (2019-2023) Phase 3 (2024-2033)
2014 | 2015 | 2016 | 2017 | 2018 [ 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 (2027 | 2028 | 2029 | 2030 |2031 | 2032 |2033
1) Primary Roads 6101 6101 3593 400 754 754
1. Internal Road Works 2) Secondary Roads 1755 1755 2080| 3160 52| 7090
3) Terfary Roads 5950 7630| 1838 183 1838 4038 1475 1475 1475 2315
1) At-Grade Intersection (signalized) 605 | 160 160 110 135
2. Intersection Works
2) Grade-separated intersecton 1850 2125 2125
1) On Primary Road IR
3. River Bridge Works 2) On Secondary Road 60| 60 358 358 358 358
3) On Tertiary Road 110 110 110 55 55 529 529 529 529 529
1) On Primary Road
4. Flyover Bridge Works 2) On Secondary Road
3) On Tertary Road
1) Street Light 833 1055 368 658 342 452
. 2) Traffic Light 1040 1040 640 490
5. Road Facilties
3) Central Traffic Light Control System 300
4) Utlies Box 8520] 8520 8520
1) Bus Terminal 1300 1300 2600
&()I:;zmal Public Transport Faciliies 2) Bus sop I ) = = i =
3) Bus Depot 800) 800 1600
Grand Total (Internal Node) 16938| 27861( 20222 115| 1952| 1838 4580 10891 529 887 887| 1287| 1641 2220| 1995 9207| 7782
7. External Road Works |1) RB1 3870 6150 1740 2220 960 2700 3180
8. External Public Transport |1) Railway 2600  2600|  2600( 2600  2600| 2600
Grand Total (External Node) 3870 6150] 1740 2220 2600 2600 2600 3560 5300 5780
Grand Total (Internal and External Node) 16938| 31731 35372 115 1952|1838 6320 13111 529 887 887| 3887| 4241| 4820| 5555| 14507 | 13562

Source: JICA Study Team

Railway

Current Situation

The site is 20 km northwest of Tumakuru town, which is the nearest railway station. The Railways are building
a new line from Tumakuru to Davanagere, due to be completed by 2018, which will pass through the node.

Demand Forecast

The demand forecast for Tumakuru was based on input/output forecasts prepared by the JICA Study Team.
The following table presents the forecasts of the rail modal volume and share used as a basis for scaling the rail
facilities at Tumakuru.
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Table 1.13: Tumakuru Node - Forecast rail shares of container and break bulk freight volume

Traffic category 2017/18 2022/23 2027/28 2032/33
Containers
- Loaded inbound (TEU) 3,679 6,317 10,848 18,628
- Loaded outbound (TEU) 17,779 30,529 52,424 90,021
- Empty Inbound (TEU) 14,100 24,212 41,576 71,393
Total 35,557 61,058 1,04,847 1,80,042
Containers - rail volume
- Loaded inbound (TEU) 3,161 5,427 9,320 16,004
- Loaded outbound (TEU) 15,755 27,053 46,456 79,773
- Empty Inbound (TEU) 12,594 21,626 37,136 63,769
Total 31,509 54,107 92,911 1,59,545
Containers - rail share (%)
- Loaded inbound (TEU) 86% 86% 86% 86%
- Loaded outbound (TEU) 89% 89% 89% 89%
- Empty Inbound (TEU) 89% 89% 89% 89%
Total 89% 89% 89% 89%
Breakbulk
- Inbound (tonnes) 2,21,033 3,79,553 6,51,761 11,19,191
- Outbound (tonnes) 63,875 1,09,685 1,88,349 3,23,430
Total 2,84,908 4,89,238 8,40,110 14,42,620
Breakbulk - rail volume
- Inbound (tonnes) 1,65,866 2,84,821 4,89,089 8,39,855
- Outbound (tonnes) 0 0 0 0
Total 1,65,866 2,84,821 4,89,089 8,39,855
Breakbulk - rail share %
- Inbound 75% 75% 75% 75%
- Outbound 0% 0% 0% 0%
Total 58% 58% 58% 58%

Source: JICA Study Team

Development Plan

The logistics hub is proposed in the node area at west of NH4, to be connected to the Tumakuru — Davanagere
line via a bridge over NH4 and a wye junction. Since hubs cannot be electrified for overhead traction (as it
would obstruct loading), there will be receiving sidings outside each hub to allow for electric locomotives to run
around and push trains into the hub. The 3 km electrified line will therefore be supplemented by 2 receiving
sidings (of 756m average length) on either side of the main line and is expected to cost Rs 24.03 Crores (US $ 4
Mn) in total.

The Tumakuru logistics hub itself will cover an area of 166,859 square metres, with 3 lines — one to receive steel
and two to handle container traffic. It will also have a container freight station, warehouses, trailer parking and
workshops as required. The hub will be developed in 2 phases at a total cost of Rs 91.9 Crores (US $ 15.3 Mn).

The capital costs and identified O&M costs for the Tumakuru logistics hub and railway access line over a 20
year operating period are given below.
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Table 1.14: Tumakuru Railway Access Line and Logistics Hub - Cost Summary
Cost Details Phase 1 Phase 2 Total

2016 to 2027 to
2026

Railway Access Line and Wagons

a) Capital Cost of Railway Access Line 24.03 - 24.03
b) Maintenance Cost of Railway Access Line 21.38 66.52 87.90
c) Capital Cost of Container Wagons 10.51 18.84 29.35
d) Maintenance Cost of Container Wagons 6.19 19.61 25.80

Logistics Hub

e) Capital Cost of Logistics Hub 82.25 9.61 91.86
f) O & M Cost of Logistics Hub 44.02 74.60 118.62
Total 188.38 189.18 377.56

All Costs are in Rupees Crore.
Source: JICA Study Team

Water

Current Situation

There are no perineal water resources near to the Tumakuru Node. Also, Hemavathy canal is a seasonal flow
water resources and it flows during monsoon period, when there is surplus water released from Gorur dam. The
Tumakuru Node receives only 0.3 MLD of raw water from the industrial water supply scheme of KIADB at the 7
ML reservoir. At present, some of the industries in the brownfield development area are using the
groundwater; however it was informed by the industries that they are not using the groundwater for drinking
purposes. Considering the present situation of the groundwater in Tumakuru taluk, it is to be noted that
groundwater is deeper and it cannot be treated as a reliable water resource for the industrial usage.

Existing drainage channels will be utilized in the development of the Node. Natural river and ponds will also be
utilizaed for stormwater drain and retention. In order to ensure the flood prevention and preservation of the
water bodies’ funcitions, however, improvement works of the water bodies, which include bank protections by
embankment, modification of the river's alighment, realignment of the ponds’ shape and depth, etc., will be
necessary.

Framework for Infrastructure Development

To realize sustainable development of the Tumakuru Node, stable water supply, good sanitary conditions,
preservation of water environment and prevention of flood event are imperative. Development framework of
water infrastructures including those for water supply, wastewater management and stormwater management
are proposed as follows:

e 24 x 7 supply of water to 100% industries and households with direct water supply connection.

e 100% connection of industries and households to sewer network and 100% coverage of primary and
secondary treatment of the sewage

e 100% coverage of road network with storm water drainage network

e Because of the very limited water resource, water recycling of the treated wastewater from the
Tumakuru City and the NIMZ area
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e Available surface water will be the water resource for the domestic water. Recycled water will be the
water source for the industrial water.

e 100 MLD of surface water allocation by Government of Karnataka (GoK) State through Hemavathy
canal will be considered for node development.

Water Balance

Based on the above-mentioned framework, the ultimate water balance of Tumakuru Node for the phase 3 is
estimated as described in the following Figure.

Hamavathy Canal
43.8 MLD
—\ll ‘ 60.8 MLD (10% of leakage) |43 g LD
wrpP H Domestic water (potable) -  54.7 MLD
64.9 MLD Treat &
H Industrial water (non-potable) 112.2 MLD ———3 ETP 3 sludge
disposal
‘ 4.1 MLD (10% of leakage) 78.6 MLD 30.1 MLD

[

(Recovery Ratio = 80 %)

STP in Tumkur
City

28.3 MLD

WTP: Water Treatment Plant, STP: Sewage Treatment Plant, ETP: Effluent Treatment Plant, TTP: Tertiary Treatment Plant for
Recycling of sewage and industrial wastewater

Figure 1.11 : Water Balance in 2033

Development Plan
The capital costs and O&M costs for the three phases are summarized as below.

Table 1.15: Summary of Capital Cost and O&M Cost for Water Sector

Phase-1 (2016-18) Phase-2 (2019-23) Phase-3 (2024-33)
Ne Component capital cost Avg. annual capital cost Avg. annual capital cost Avg. annual
O&M cost O&M cost O&M cost
1 |Potable water supply system 6,392 334 1,260 384 968 443
2 |Non-potable water supply system 1,943 105 2,525 337 4,973 749
3 [Sewerage system 447 20 373 41 549 72
4 |Treated sewage & effluent colletion system 701 28 645 81 2,224 210
S5 _|Stormwater drainage system 1,020 51 1,425 122 1,266 187
Total 10,504 538 6,228 965 9,979 1,661

* All figures are in million INR

Source: JICA Study Team
Solid Waste Management

Current Status

The only one regional TSDF (landfill) in Karnataka state is located at Dabespet, the linear distance of only
around 40 km away from Tumakuru Node. The capacity of the landfill site is, however, estimated to be
exceeded in 2023 in the CBIC area. And the total capacity of the existing common incineration facilities in
Karnataka state is already insufficient to treat the volume of waste generated in the state.

Development Framework

Appropriate solid waste management is essential for providing a safe and hygienic living environment. It also
helps to promote sustainable development of the node and reduces the impact on the environment.
Development concept and policies for solid waste management in the node, as well as the programs of which
activities to be conducted by responsible parties to achieve those policies are proposed as follows.
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Table 1.16 Development concept, policy and program for solid waste management in the Node

Concept | Building the sustainable sound material-cycle society
Develop | 1) Establishment of an appropriate waste management
ment 2) Reduction in the volume of waste that goes into the final disposal through 3R promotion
policy 3) Selection of environmentally and economically sustainable waste treatment system
4) Coordination with the stakeholders
5) Capacity development of institutions relevant to waste management
6) Integration of solid waste management facilities
Develop Within the Node area include the areas outside of a Node
ment Hazardous waste Municipal solid waste management Waste management
Program management (including non-hazardous industrial (state government)
(Private or PPP) waste)
(Developer)
B Hazardous HEMunicipal solid waste HEProgram for development of
waste management facility common hazardous waste
management development program treatment facilities on the
facility - Development of a municipal solid state level
development waste management plan -Devising a common hazardous
program - Development of the collection and waste treatment facilities
- Devising of a transportation system development plan for the state
development plan - Development of municipal solid HInstitutional capacity
for hazardous waste treatment facility development program for the
waste management | lCapacity development program authorizing organization
facilities for appropriate waste (state government, etc.)
- Development of a management - Strengthening the management
collection and - strengthening capacity in operation capacity in controlling illegal
transportation of solid waste management dumping, temporary storage, and
system inappropriate treatment
- Developmentofa | mProgram on 3R Promotion - Establishment of a monitoring
hazardous waste - Awareness rising on 3R activities and auditing institution and its
management - Development and promotion of capacity development
treatment facilities markets for reused and recycled E Support program for the
products private industries
- Promotion of cooperation with NGOs | - Support for zero-waste technology
and recyclers for the private companies, as well as
- Development of a focal point for for the cooperation among the
awareness rising private businesses

Source: JICA study team

Waste management plan for the Node

The following diagram shows the entire process flow for hazardous and municipal solid waste management
respectively, based on the above-mentioned programs.
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Figure 1.12: Solid waste management in the Nodefor the Phase 3

Development Plan

The capital costs and O&M costs for the three phases are summarized in the following Table.

Table 1.17: Summary of Capital Cost and O&M Cost for Solid waste management Sector

Cost: INR mil.
Phase 1(2014-2018) Phase 2 (2019-2023) Phase 3 (2024-2033)
Item Component
w Capital cost Phase Total Capital cost Phase Total Capital cost Phase Total
O&M cost O&M cost O&M cost
1) Hazardous waste incinerator 0 0 977 782 2,154 5,010
Hazardous waste
. 2) Hazardous waste landfill 0 0 27 15 1,467 1,643
infrastructure . -
3) AFR pre-processing facility 422 190 328 600 1,642 3,827
1) Composting plant 20 6 34 29 79 145
2) Sorting plant 13 9 20 43 42 194
Msw 3) Sanitary landfill 10 2 43 23 188 205
infrastructure | 4) Stockyards for e-waste, etc. 8 - 8 - 8 -
5) Collection vehicle 29 16 29 58 73 250
6) Garage & workshop 8 - 8 - 17 -
soft component Period Phase Total Period Phase Total Period Phase Total
mCapacity development Programfor appropriate waste management & 2 years 86 1year 43| 3yeas 128
mProgramon 3R Promotion
mProgramfor development ofcommon hazardous waste treatment facilities on the state level 1year 54 0 0
m/Institutional capacity dev?IopnTent programbrthe authorizing organization 2 years 107 1year sa| 2 years 107
mSupport programfor the private industries

Source: JICA Study Team
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Power

Power infrastructure planning for the node has been undertaken keeping in mind the overall objective of
ensuring round the clock power for consumers at affordable rates while ensuring smart elements of the power
network are integrated with other infrastructure networks.

Based on primary and secondary interactions with the key stakeholders and investors, it was found that reliable
and quality power at affordable rates was one of the important considerations for any node investments.
Corresponding to these needs, the characteristics of the power systems was designed. Redundancy of
operations, maximum efficiency, operations via multiple IT systems etc. were found to be the key determinants
of a successful design. This was integrated in our “Smart” approach for undertaking the design of the network.

Power Demand and Generation

The projected power demand expected in the node was compared with existing power infrastructure availability
on ground to assess gaps for meeting the objective. It was found that from the distribution and transmission
perspective additional capacities would be needed on ground for meeting the upcoming demand. To meet
power demand at varying scenarios the node needs close to 208 MW in phase B (till FY 2024) which increases
to 462 MW in phase C (till FY 2032).

When the available sources for meeting the gap is considered, only one sub stations (Madhugiri- 220kV) forms
a viable source of power transmission into the node. Considering the load requirement at the node for ensuring
robustness, two Main Receiving Sub Stations (MRSS — 220kV, 2X 150 MVA GIS based sub-station) have been
planned for taking up the entire supply from the other transmission S/S outside the node. MRSS would be
responsible for distribution of electricity within the node in the phase Il. As per the requirement of the power
system, a Gas insulated sub-station with spare capacity has been planned in node. This sub-station provides the
maximum reliability and efficiency for power transmission. The technical details of the MRSS have been
attached as an Appendix to the report.

Distribution

On the distribution side, based on the load requirement around 11 sub stations of 20 MVA each have been
planned for taking up the load in phase I1. All these distribution sub-stations would be connected via 66kV lines
to MRSS sub station and would have 11kV feeders (10 each) for consumer load. These are standard
underground sub stations that have been used in previous city design and provide robustness in design as well
as are efficient in preventing losses and pilferage. It has been also estimated that the tentative tapping points,
total land requirement for MRSS as well as distribution sub stations. Benchmarking of the design has also been
undertaken with similar initiatives by private players for improving distribution network performance e.g.
NDPL in Delhi, Torrent Power in Agra, Power grid in Vishakhapatnam etc. This is important for assessing the
practicality of the design on ground.

Table 1.18: Substation requirement in the node area

Characteristics 2016-19 2020-24 2025-32
Total demand expectation for system design (MW) 52.26 145.97 323.77
System design for 80% loading condition in the node 65.33 182.46 404.71
System power factor 0.80 0.80 0.80
Total installed capacity (MVA) 81.66 228.07 505.88
Capacity of each distribution sub- station (MVA) 20 20 323.77
Additional distribution sub-station requirement (Nos.) 4 7 14

Source: PwC Analysis
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Procurement

From the generation perspective, in order to ensure robust availability of supply to consumers around 330 MW
would be needed in phase C for the node. Considering the nature of electricity, it is not necessary that
generation for the entire capacity needs to be within the node. Through regulatory norms provided, if
transmission availability and commercials of the arrangement are assured, power can be procured from outside
the node at delivery points of transmission sub stations. The same has also been estimated for the node. Around
80% of the power would be procured from the Southern Grid via Madhugiri sub-station. Several regulatory
provisions like allowance of open access at transmission level as well as reduction in cross subsidy for the node
can enable cheaper power for the node as an incentive for the consumers.

Most of the power procured from outside the node is expected to be from conventional power stations. However,
considering the regulatory provisions for open access consumers, a certain percentage of power needs to come
through renewable sources. This can be enabled in the node via local renewable energy sources like solar and
wind. The node locates in Karnataka which is conducive to solar as well as wind energy. Hence, around 38 MW
of solar and wind generation would be expected in phase Il which will increase to 84 MW in phase Il1. The key
objective of the generation design has been to ensure adequate power availability for consumers at the
transmission delivery point of the node (MRSS bay).

Investment Requirement

Total investment requirement in transmission and distribution is estimated to be around INR 66,704 Lacs
(without cost escalation) for the node in the all phases. For in node generation, the investment would be
undertaken for specific industries which are looking to set up the capacities and for procured generation from
outside the node, no additional investment in generation is envisaged to meet the node requirement. Lastly on
the smart metering front, the meters at consumer end would be paid for by consumers only as is the industry
norms. Hence, these have also not been taken in the analysis. However some provisions for success
demonstration projects in smart domain has been kept to encourage industries to go for smart solutions.
Overall the node would need close to INR 1,00,770.3 Lacs (with cost escalations) for ensuring robust power
supply till FY 2032.

Table 1.19: Additional Investment requirements (INR lakhs) [Inflation adjusted]
Characteristics

Investment requirements 13,047 26,633 61,090

Operational Plan

The node operational plan provides the basic objectives, relevant stakeholder participation framework and the
key steps in order to ensure seamless and reliable power to the consumer base of the node. This provides the
necessary stakeholder ownership for various activities. Critical success factors include integration with other
utilities, Integration with small scale renewable generation, Energy efficiency, customer empowerment and
Capital availability. A key aspect to the operation plan is the proposed infrastructures inter linkage with the
‘smart grid concept’. This is essential to develop node specific capabilities to integrate possible renewable
energy sources within the node and also provide a seamless business experience, both to the customers and the
employees operating the network.

Environmental and Social Considerations

The development plans for the prioritized nodes have been prepared by the JICA Study Team(JST) in the Part B
of the CBIC Study. According to the practices in DMIC, the Environmental Clearance (EC) for the development
plans will have to be obtained from Ministry of Environment and Forests (MoEF), Govt. of India.

The JST conducted the initial environmental examination (IEE) level study on the development plans for the
Nodes in the course of the technical assistance for CBIC study. The study was conducted based on the JICA
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Guidelines. The environmental scoping in the course of IEE level study clarified several issues should be taken
consideration in the TOR of EIA study. The JST prepared the proposed draft TOR for EIA study considering
the matters for consideration resulting from the IEE level study. It is expected that the DMICDC will prepare
the TOR referring the draft TOR for EIA study.

The expected schedule for EIA after establishment of development plan was proposed as shown in the below
Table. The land acquisition of 3,897 ha of land, out of 5,382ha, has not been completed. Although the procedure
of land acquisition is complex and time-consuming, the land acquisition for project site is indispensable for the
realization of the development plan.

Month 1 2 3 4 5 6 7 8 9 10

Submission of Draft Final Report A

Authorization of The Development Plan #

Preparation of Draft TOR for EIA Study
by DMICDC

Procurement of EIA Consultant(3

months)

Implementation of EIA Study r r ?

Economic Impact Analysis

While analyzing possible benefits to be created with development of each industrial node, both permanent and
temporary aspects of the benefits to be realized were considered.

Key Economic Benefits

Some of the key benefits that would be expected include:

Table 1.20: Direct and Indrect benefits

Direct benefits: Indirect benefits:

e Gross economic value added e Indirect potential employment generation by
¢ Employment generation sector
e Land development and monetization in e Exports promotion prospects

industrial node e Availability of quality industry/infrastructure
e Industrial investments in industrial node o Enhanced mobility and alternate
e Taxes collection by the state/central transportation

government o Efficient and responsible infrastructure

use

o0 Availability of work-life balance benefits
o0 Intangibles such as social welfare change

Direct benefits

a) Direct Employment Generation

Employment generated in proposed industrial nodes will comprise of direct and indirect employment
opportunities. Direct employment refers to employment directly related to the production of products or
services across sectors identified as focus sectors in each industrial node. By the end of phase 3, the total
number of employment opportunities will be 199,347 jobs.
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Table 1.21: Direct potential employment of Tuumakuru Industrial Node
Total direct employment

Traditionally strong sectors 168, 140
Auto 74,179
Pharmaceuticals 40,630
Textiles & Apparels 21,239
Food Processing 8,487

Computer, electronic and optical
products 23,606
Potential sectors 84,751
Total 199, 347

Source: JICA Study Team for CBIC

b) Industrial investment

Industrial land is expected to attract tenants from various sectors identified for Tumakuru Industrial node as
focus sectors. Total land for traditionally strong sectors with higher probability to get occupancy is 4,882 acres.
Potential sectors are projected to occupy 1,468 acres of industrial land in Tumakuru IN. Together these tenants
are expected to infuse Rs. 49,786 crores or USD 8,300 mn of investment in the node by the end of Phase 3.

Table 1.22: Industrial Investment

Industrial Investment (Rs. Cr)

Traditionally strong sectors 37,877
Auto 18,926

Pharmaceuticals 9,898

Textiles & Apparels 2,084

Food Processing 1,618

Computer, electronic and optical products 5,350

Potential sectors 11, 909

Total 49,786

Source: PwC projections

Indirect benefits

Direct employment results in investments and employment generation in the businesses that supply goods and
services to the manufacturing/service sectors of the node, i.e. indirect employment. Finally, when these directly
and indirectly generated incomes are spent and re-spent on a variety of items in the broader economy (e.g.,
food, clothing, entertainment), it gives rise to induced employment effects. For the purpose of this analysis both
indirect and induced potential employment is called indirect potential employment.

The total indirect employment generated due to the Tuamakuru Node development is expected to be 1.5 times
the direct job creation equal to 299,020 indirect jobs. It should be noted that the number of jobs created
within Tumakuru would be a portion of above indirect employment creation due to integrated nature of
economies in the region.
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Table 1.23: Indirect Benefits and Impacts

Indirect Benefits Impact
Indirect potential employment Indirect employment in industrial node is expected to amount to
generation 299,020.
Availability of quality industrial State-of-the-art industrial infrastructure facilities within the node
infrastructure along with its enhanced connectivity to the major logistics and trade

hubs will create an economic boom in the sub-region

Enhanced mobility and alternate

. Enhanced mobility and connectivity with residential, retail and
transportation

commercial activity will provide impetus to allied hinterland

CBIC will make available affordable and accessible sustainable
technologies in various areas, including manufacturing process,
support services and habitant development.

Efficient and responsible
infrastructure use

Holistic and inclusive development approach gives people the option
of living near work and also provides them with opportunities to
avail better facilities for their families, including healthcare,
residential, shopping, education and recreation facilities.

Availability of work-life balance
benefits

Permanent benefits

Permanent benefits include potential gross value added from various manufacturing activities across sectors
identified as highly potential for Tumakuru Node as well as some relevant services. Total permanent
employment adjusted to deadweight and displacement assumptions (net employment) till 2053 is anticipated
to be 355,087 and total direct GVA contribution is expected to amount to USD 6,305 million.

Table 1.24: Permanent net employment to be generated in Tumakuru Industrial Node
Total permanent net employment Nos

Direct permanent net employment 142,035
Indirect permanent net employment 213,052
Total permanent net employment 355,087
Table 1.25: Projected GVA benefits, Tumakuru Industrial Node
Net additional direct GVA 2,522
Net additional indirect GVA 3,783
Total additional net GVA 6,305

Benefit-Cost Ratio

The industrial node is assumed as ongoing concern till 2053 for the purpose of NPV calculation. Total net
present value of benefits is expected to be USD 1,355 million.

Table 1.26: Summary of Net Present Costs and Benefits, Tumakuru Industrial Node
Summary of costs and benefits

Total projected costs, USD mn 1,355
Total projected benefits GVA, USD mn 6,305
Total net benefits, USD mn 4,950

Having calculated the net present value of projected costs and benefits till 2053, the project is estimated to have
a benefit-cost ratio of 2.8, ignoring any optimism bias in the estimated costs and benefits.
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Table 1.27: Benefits-Cost Ratio for Tumakuru Industrial Node Develoiment

NPV of projected costs USD mn 637
NPV of projected benefits USD mn 1,782
Benefit - Cost Ratio (BCR) 2.8 x

Thus, development of Tumakuru Node can be considered economically beneficial given the costs anticipated for
development of this industrial node, without taking Optimism Bias under consideration.

Institutional and Financing Framework

Based on assessment of relevant acts for development of large industrial areas in India as elaborated above, a
summary of learnings has been presented for CBIC to help formulate a robust institutional and financing
structure for development of industrial nodes and the industrial corridor in its entirety. Incorporating these
learnings and through extensive stakeholder consultations with DIPP, JICA, and relevant state government
departments such as KSIIDC, the institutional framework for Tumkur Node has been formulated.

Proposed Institutional structure for Tumakuru and CBIC in Karnataka
Taking into key considerations the key learnings for CBIC and suggestions from GoK, the following institutional

structure has been proposed for Tumakuru Node:

National Industrial
Corridor Dev. Authority-

» Proposed National Industrial Corridor Development Authority (NICDA) to oversee all industrial
corridor development in India including DMIC

» NICDA will act as a project development partner to all SPVs and State Government agencies for
implementation of industrial cities/projects in the various industrial corridors

* CBIC corridor unit to be formed below NICDA

» Key central agencies such as NHAI, Ministry of Shipping & Railway will be represented on the
NICDA Board.

* Industrial corridor units may be formed within key agencies such as NHAI,
Railways, MoEF, Shipping etc for facilitation of critical external infrastructure
projects. These units may report directly to PMO & CBIC Corridor unit at the central
level and State Apex Committee at the state level

* Monitoring cell comprising of PMU and Japan embassy to form the apex level monitoring body

Figure 1.13: Central level institutional structure for CBIC in Karnataka

The role of State Governments is critical at every stage of the node development starting with land acquisition,
development of trunk infrastructure like power and water within the node, and executing critical external
infrastructure projects for the success of the node. Given that it is the state government who will have to drive

node and CBIC development in the state, strong commitment from the state is of utmost importance.
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Requirements from the state wil include an empowered state level committee as a monitoring agency with high-
profile representation from all relevant state departments. Other requirements include designated nodal
agencies, in Tumakuru’s case KSIIDC for Node development and Dept. of Industries & Commerce for external
infrastructure development.

Figure 1.14: State level institutional structure for CBIC in Karnataka

Finally, each component of the Corridor development has different implementing agencies, and competes with
several projects. The National Industrial Corridor Development Authority (NICDA) would have the challenging
task of coordinating across Central and State Government agencies to prioritise the corridor projects. There are
lessons in the Early Bird Projects planned in DMIC, which faced challenges in bringing relevant stakeholders on
board. Therefore it is recommended to have a “Corridor Projects’ Unit” in each line department in the State
Governments. They would need adequate institutional capability and empowerment, and a separate budget.
Such focused “Units”, in coordination with the NICDA, could provide the priority and impetus needed for the
corridor and the nodes to be delivered in tandem.
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Financing Framework:

Two options for financing framework have been considered for CBIC development in Karnataka. First option is

similar to current practice in DMIC and incorporates recommendations of NICDA.

o0 All fund routing is through the Central Trust (Financing arm of NICDA).

: '
il Project SPVs

Procurement Depts.
‘ VGF/ Budgetory
provision
: z ViGE, (Internal node

l i E Infrastructure)

Relevant central and Project SPVs

Figure 1.15: Option 1- Financing framework for CBIC in Karnataka
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In the second option, it is proposed that JICA funding may be made available both at NICDA level (at centre),
and JICA can directly fund the state through creation of Karnataka state infrastructure trust fund. This will
enable faster fund routing from JICA directly to the state government.

Figure 1.16: Option 2- Financing framework for CBIC in Karnataka
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Financial Assessment and Plan

The financial model has been built for the master SPV which will be responsible for undertaking the
development of the Tumakuru Industrial node. The development of the node will entail land acquisition and
development for let out to industry and support infrastructure, creation and operation of support infrastructure,
collection of revenues from the occupants of the land towards upfront land lease, infrastructure usage fee.
Alternately, the SPV also has the option of managing just land acquisition, development and sale of land with
only none or some or all of the support infrastructure facilities. This means that the SPV has the option of
offloading specific infrastructure components to separate SPV’s which will be independent entities. The two
options provided in the financial model are as under.

Table 1.28: Financial Model Option

Financial Model Option Description
Option -1 — Master SPV Only one SPV (Master SPV) that controls land acquisition and development
only together with creation, operation and maintenance and revenue appropriation

from all support infrastructure like road, rail, water, power solid waste
management etc.

Option — 2 — Master SPV Master SPV controls land acquisition, development and operations and also
and multiple SPVs chooses to retain some or none of the support infrastructure facilities. The one’s
not under the control of the master SPV will function as separate SPVs.

Costs

Based on detailed technical assessment and master planning, cost estimates for developing Tumakuru Node
have been arrived at using national and international benchmarks for unit costs.

Table 1.29: Cost components
Item INR cr. % share
of TPC

Land acquisition cost 4,862 35%
Land development 693 5%
Roads 1,768 13%
Railway 140 1%
Water and Effluent Treatment 3,000 22%
Facilities

Solid Waste Management 1,172 9%
Power infrastructure cost 959 7%
Contingency 773 6%
Interest During Construction 347 3%
Total 13,713,716 100%

Source: JICA study team
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When represented phase wise, the distribution of projected capex spending is as follows:

Table 1.30: Phase wise cost

Item Phase A Phase B Phase C
Upto FY19 FY20-24 FY 25 onwards
Land acquisition cost 4,862 0 0
Land development cost 52 163 478
Roads 864 290 614
Railway 68 9 63
Water and Effluent Treatment 806 608 1,586
Facilities
Solid Waste Management 56 189 927
Power infrastructure cost 118 258 584
Contingency 197 152 425
Interest During Construction 138 90 119
Total 7,162 1,759 4,795

Both the above tables pertain to the first scenario which envisages all development and delivery by one master
SPV.

Financing Structure

Aligned to the DMIC model, it has been assumed that the Master Developer SPV will be constituted with centre
and state government participation (and private sector, in cases where the state wishes) and land is brought
into the SPV as equity contribution. Base case financing structure for development of Tumakuru node:

Table 1.31: Financing Structure

INR cr. % contribution of TPC

Equity 4862 350

(Infusion into the SPV through land)

Debt 5793 42%

(Land development & infrastructure

cost)

Internal Accruals 3061 22%
13,716 100%

Scenario Analysis for Project viability

Under the current financing structure, and cost and revenue assumptions, the project IRR stands at 12.1% and
Equity IRR at 13%. Other scenarios have been analysed to assess any improvement in project viability by
altering key project parameters such as tariff etc and by unbundling entities for independent operations. The
same have been presented below:

e Land lease rentals: Currently the ongoing lease rentals at Vasanthanarasapura NIMZ have been
assumed with a 10% y-o-y escalation. It is to be noted that the Master Developer can sell land only to
the extent of total area under industrial and residential land- use. Other areas such as road, green space,
etc are essentially non- saleable areas and form around 27% of total land area under proposed project.
Thus the first scenario that has been considered, assumes loading of cost of non- saleable area over the
ongoing lease rentals to recover land cost for non- saleable areas, i.e upfront lease rental of Rs. 1.52 cr/
acre as against ongoing rate of Rs. 1.20 cr/ acre
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¢ Unbundling project components: Under this scenario, it has been assumed that infrastructure
services can be unbundled from the Master Developer’s purview and separate SPVs such as Water SPV,
Power SPV etc can be created, which are self- sustainable by themselves through user charges.
Improvement in project viability for Master Developer is assessed by such unbundling. However, there
is a need to create bankable projects out of the individual SPV'’s for each of these utilities.

e Project cost: This scenario considers altering project cost by increasing cost for individual project
components. A case of change in land acquisition cost has been considered for the scenario analysis
graph presented below

e Demand offtake: Under this scenario, land off-take has been increased/ decreased y-o0-y to assess
impact on project viability.

Sensitivity - Change in Project IRR - Base - 12.1%

-0.28% N Water Tariff falls by 20%
-0.16% N Water Tariff falls by 10%
-1.54% I— Land lease price falls by 20%
-0.84% I Land lease price falls by 10%
-1.01% I Land acquisition cost increases by 20%
-0.56% I Land acquisition cost increases by 10%
-0.44% N EPC Cost increases by 10%
Il 0.12% Reduction in yoy land offtake by 40% - exhaustion of,
-2.00% -1.00% 0.00% 1.00%

Sensitivity - Change in Equity IRR - Base - 13%

-0.41% I \Water Tariff falls by 20%
-0.20% WM Water Tariff falls by 10%
-2.54% I | _and lease price falls by 20%
-1.33% I | and lease price falls by 10%
-1.25% I | and acquisition cost increases by 20%
-0.70% I |and acquisition cost increases by 10%
-0.81% I EPC Costincreases by 10%
-1.41% I Reduction in yoy land offtake by 40% - exhaustion of land by 2032

-3.00% -2.00% -1.00% 0.00%

Figure 1.17: Scenario Analysis- Impact on Project and Equity IRR

As seen in the graph above, the Project and Equity IRR is sensitive to parameters related to land- Offtake and
pricing. Any delay in land acquisition, may lead to substantial increase in land acquisition costs, impacting the
projects viability. Also subdued demand will also substantially impact project viability. If the demand off-take
reduces by 40% of projected demand, the Equity IRR reduces by 1.4% and time taken for absorption of land
increases by 3 years.
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Unbundling infrastructure components may be possible given the demand build- up for individual utilities is
sufficient in later years. Based on current projections, only SWM, Rail & Power SPVs are analyzed to be viable
as stand- alone SPVs. Other infra such as road and water are not viable as stand- alone SPV’s and fall short of
Equity IRR below market expectations (18%). Thus unbundling such components will require infusion of any
additional Govt. grant/ sub- ordinate loan etc (if applicable). Elaborating this further, a graph has been
presented below showing change in Equity IRR of the project by unbundling all individual infra components
from the Master Developer.

Selective Unbundling - Change in Project IRR - Base 12.1%

I 1.77% All Except Road
-1.78% I Power
-1.77% SWM

I 3.19% Water
-0.17% = Rail

-3.00% -2.00% -1.00% 0.00% 1.00% 2.00% 3.00% 4.00%

Selective Unbundling - Change in Equity IRR - Base 13%

I 2.16% All Except Road
-2.13% I Power
-1.84% I SWM

I 4.949% Water
-0.17% N Rail

-4.00%  -2.00% 0.00% 2.00% 4.00% 6.00%

Figure 1.18: Impact on Project and Equity IRR by unbundling individual Infra Components

As seen, the Project and Equity IRR increases only by unbundling Water SPV and All SPV’s except Road. Road
has no revenue model, so it has to be retained with the Master Developer. It is not feasible to unbundle Water
SPV, as the current water tariffs (in line with ongoing water tariff in Tumakuru) which have been adopted are
sufficient to meet only water opex requirements. In order to be feasible as a stand- alone SPV, it may be
required that the Government provide up- front grant and/ or increase water tariffs specific to NIMZ node such
that the additional cost will be borne by the State Government such that citizens will not be overburdened.
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Investment Environment Improvement

Recommendation to Karnataka Government

Karnataka is characterized by the highest number of the ITIs & ITC, but still need to improve in the other
realms. The above analysis, especially, shows that Karnataka is behind the other states in Infrastructure and
Industrial park readiness, where we strongly recommend the in-depth support from authority should be
required to enhance investments to the State including manufacturing sectors.

Perspectives

Table 1.32: Recommendation for Karnataka
Details of the Recommendations

Infrastructure *  PMU to help collaborate with relevant State Governments and Central
Government to solve issues which hinder the project implementation.
e Discuss funding scheme with JICA or any other possible funding agency in
consultation with the Central Government/CBIC Committee
Land Implement actions under KIPP to make land related information available to investors
Acquisition/Buildi »  KIADB to set up dedicated unit to operate existing Kaigarika Bhoomi to
ng approval include online application system, tracking system, helpline and monthly

update mechanism in FY15/16.

e Land pool policy to be introduced to increase land availability for investors.
The Policy is targeted to be approved by FY 15/16, and operational guideline to
be released in FY

Skill Development

1) Implement actions under KIPP

» Revision of existing Skill Development Policy of the State and preparation of
Draft Skill Development Policy 2015-20 comprising detailed road map of
schemes, yearly target outcomes, and budgetary provisions in FY15/16.

» Arrangement of an annual industry-government round table to continuously
understand the skill demand with changing contexts. Foreign investors
including Japanese investors may be invited as participants of the roundtable.

* Introduce new curriculum to match up-to-date skill requirement.

2) Formulate State Policy to Set up knowledge Park inside the Node

» Incentive industries to participate in the Training and Placement of workforce

» Provide Indigenous support facilities such as Equipment Testing, Quality
Control to promote innovative product development

3) Formulate comprehensive IP Strategy / Measures for the State

» As Karnataka Industries Policy 2014-19 indicates, comprehensive IP Strategy /
Measures for the State need to be formulated at priority basis to create IP
creation, IP Protection, IP Commercialization and IP Enforcement.

Business Process

Implement actions under KIPP to improve the single window mechanism.

» KUM to enhance exiting E-Udyami to include tracking system, helpline,
information such as contact details of nodal officers, incentive schemes
available,

» KUM to appoint dedicated person for each investor to support project
clearances and coordinate with line departments

Industrial
park/Cluster

«  Formulate the operational guideline on priority basis to encourage
establishment of Industrial Parks by private investors, as Karnataka Industrial
Policy 2014-19 indicates and establish the support mechanism inside the
Industries Department.

»  Establish the standard to ensure the quality of infrastructure provided (water,
power, waste management etc.)
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Way Forward

The following activities need to be undertaken by the Government of Karnataka (GoK) for moving project
towards implementation of Tumakuru Node.

Legal/Regulatory Framework
Basic legal/regulatory framework needs to be developed and enacted.
a) Declaration of Industrial Township of the proposed Tumakuru node as aligned to Article 243Q

b) Review of samples of State Support Agreement (SSA) and Share Holder Agreement (SHA) and starting
a dialogue with DIPP to discuss and sign the agreements

— Need to identify the role and responsibilities of each stakeholder, i.e. NICDA, State, and private sector

Institutional Framework

Based on the legal/regulatory framework, details of roles and responsibilities among central and state
governments, and private sectors, setting up necessary organizations and building organization structure,
hiring appropriate human resource will be required.

a) Issue of Government Order for Establishment of Institutional Structure as agreed by GoK
b) Setting up Development Authority which will assume the role of the municipal body for the node
c) Setting up a node development SPV

d) Developing a framework on the involvement of additional private sector to the node and infrastructure
development

— Set up a strategy to have effective involvement of private sector
— Conduct market soundings with potential private developers
— Develop action plan and road map

e) Establishment of Program Management Unit within [KSIIDC or an appropriate organization] as a
transition unit to lead coordination with Central Govt and State Govt Agencies and facilitate the
implementation of the role of State under SSA and SHA

Financial Framework

Since the node development includes the large area development and various infrastructure developments, an
integrated financial strategy will be required.

a) Prioritizing node and infrastructure development projects

b) Development of a funding plan considering economic and financial implication of prioritized projects
on competitiveness of the node

¢) Identification of alternatives on funding source including own budget, funds from central government,
donor support funding (a project specific loan, a budget support loan) etc.

d) Developing necessary monitoring mechanism of project progress

Operation

Following steps will be required for physical node development and improvement of soft infrastructure.

a) EIA (to be initiated by DIPP)
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b) Land assessment of the node to identify the details of necessary land development work

¢) Preparation for land acquisition plan for the part of land which is not owned by GoK currently within
Master Plan Area so as to avoid the higher acquisition price due to speculation

d) Identification and preparation of priority projects under State responsibility

e) Developing a framework to implement necessary steps in response to recommendation on investment
environment improvement including assurance of infrastructure services, supply of skilled labour
streamlining of business process etc.

f) Confirmation of water supply to Tumakuru Node
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2 Introduction

2.1 Context of Industrial Corridors for Sustainable Growth

The need to raise the global competitiveness of the Indian manufacturing sector is imperative for the country’s
long term-growth. Government of India (Gol) envisages manufacturing sector is key economic driver which
contributes to its GDP growth and creation of additional employment opportunities. In the past 10 years,
Indian manufacturing has grown at a robust average rate of 7.3%, putting itself on the map of some of the best
performing manufacturing economies. National Manufacturing Policy is a prominent initiative taken by Gol for
development of manufacturing sector.

DIPP’s Vision - . .
National Increase share of manufacturing in GDP from 16% to
Manufacturing 25% by 2022
Policy
v Increase manufacturing sector growth to 12-14% over the medium term
o v Create 100 million additional jobs by 2022
Ofﬂi%’;fcsyof v'Create appropriate skill sets among rural migrant and urban poor
v'Increase domestic value addition and technological depth
v'Enhance global competitiveness through policy support
v'Ensure sustainability of growth

Figure 2.1: Vision and Objective of National Manufacturing Policy
Looking back at the trend of some fast growing emerging economies in the past 10 years, it seems that these

countries inherently have strong manufacturing presence. Economies like Thailand, Indonesia and Malaysia
have increased their manufacturing GDP contribution by 15-21% in the past 45 years. The challenge for India is
to achieving that in much shorter time frame as compared to 45 years.
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Source: World Bank Statistics
Figure 2.2: Trend in manufacturing contribution to GDP across developing countries
Given the concern about the stagnant and low share of manufacturing sector in India’'s GDP, the national

Manufacturing Policy was framed with a view to accelerated development, inclusive growth and provision of
gainful employment2. Realisation of primary objectives of the policy, such as increasing manufacturing sector

2 Excerpts from National Manufacturing Policy, Annex to Press Note 2 (2011 series)
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growth to 12-14% over the medium term, enhancing share of manufacturing in GDP from 16-25% and
increasing the rate of job creation in manufacturing to 100 million additional jobs by 2022, is envisioned
through measures such as business process simplification, industrial training and skill up- gradation, and most
importantly by large- scale clustering and aggregation of industrial units.

Furthermore, Gol has recently come up with a national programme, “Make-In-India” to promote
manufacturing sector in a comprehensive manner. The program aims to facilitate investment, foster innovation,
enhance skill development, protect intellectual property, and build best-in-class manufacturing infrastructure.
On the other hand, contribution of manufacturing sector to overall GDP in India is still lower as compared to
that of fast developing economies in the region like Thailand, China, Indonesia and Malaysia.

Thus, what is seen is that at the national level, there is clearly an opportunity to steer industrial corridor
development in a collective & coordinated fashion.

Manufcturing Plan

Development of
corridors into
econonmic
powerhouses for
achieving the
manufacturing
viston &

12-14% manufacturing growth
25% contribution to manufacturing sector

100 million jobs by 2022

Skill development for inclusive growth

Improving the nation’s global competitiveness Y | S sustainable
Sustainable development e ' development
1: Delhi Mumbai Industrial Corridor 3: Chennai- Vizag- Kolkata
2: Amritsar- Delhi- Kolkata 4: Chennai- Bengaluru & Bengaluru- Mumbai

Figure 2.3: Industrial Corridor Development Projects

In the state level in Karnataka, there is an opportunity for aligning industrial development with national targets
with the right set of critical projects that enable attainment of the collective vision; thereby necessitating the
need for induced cooperation between stakeholders at the national & state levels. The strategy to develop the
Chennai-Bengaluru Industrial Corridor (CBIC) is aligned to this plan to achieve accelerated development and
regional industry agglomeration in the states of Tamil Nadu, Karnataka and Andhra Pradesh.

2.2 Objective of the Study

Joint Statement between Government of Japan (GoJ) and Government of India (Gol) in December 2011
emphasized the importance of hard and soft infrastructure at Chennai-Bengaluru area, and Japan offered to
provide with financial and technical support for the preparation of the comprehensive master plan for this area.

Based on the request from GOI to formulate “Infrastructure Development Program for Chennai-Bengaluru
Industrial Corridor” (the Program), GOI and JICA agreed to develop “Comprehensive Regional Perspective
Plan for Chennai-Bengaluru Industrial Corridor Region,” (the Perspective Plan) in May 2013.

In addition to the development of the Perspective Plan, the Program consists of: (i) feasibility studies for
prioritized infrastructure projects; (ii) development of infrastructure; (iii) technical assistance for performance
improvement support.

JICA study was conducted in consultation with related stakeholders with the following objectives:
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To prepare a Comprehensive Regional Perspective Plan for the Chennai-Bengaluru Industrial Corridor Region,
along with developing Strategy for transforming the region into a globally competitive investment destination
Identify suitable nodes to be taken up for industrial development within the project influence area (states of
Karnataka, Andhra Pradesh and Tamil Nadu) and prepare Master Plan and Development Plan for at least two
selected Industrial nodes (amongst the various nodes identified under the study)

The scope of work is divided to two parts, Part A and Part B which correlate to the study objectives. Part A
aimed to prepare comprehensive regional perspective plan for CBIC region, which was conducted during
October 2013-June 2014. The main steps include (i) defining the delineation of the Corridor; (ii) reviewing
industry and infrastructure; (iii) shortlisting of nodes; and (iv) developing a comprehensive regional plan. After
the completion of Part A, GoJ and Gol selected three nodes for the further study under Part B, namely Ponneri
in Tamil Nadu, Tumakuru in Karnataka, and Krishnapatnam in Andhra Pradesh.

Comprehensive Regional Perspective Plan for the
CBIC region

Strategy for transforming the region into a globally
competitive investment destination

Identification of suitable nodes

Master Plan and Development Plan for 3
nodes

Target year: 20 years (2014-2033)

States of Karnataka, Andhra Pradesh and Tamil Nadu, along the
Target Area: corridor between Chennai-Bengaluru-Chitradurga spanning
around 560 km (linear length)

Figure 2.4: Study Framework

2.3 Selection of Nodes

One of the objectives for the JICA CBIC study is to identify suitable nodes to be taken up for industrial
development within the CBIC area.

As per the discussions undertaken with the respective state governments to understand their broad views on
land availability and suitability of potential zones, the following locations have been suggested as the proposed
destinations for industrial nodes.

Spanning over a length of 560 kms, the CBIC covers an area of about 91,000 sq. kms (about 3% of area of all
of India) covering around 17 districts in the three states of Tamil Nadu, Karnataka and Andhra Pradesh under
its influence area.

Identified nodes for industrial development along CBIC, range between 25- 70 sq. kms, and are comparable to
the size and functioning of satellite cities such Cyberabad (A.P) and Kengeri (Karnataka), complete with all
municipal functions

The above potential zones (including other surrounding / neighboring areas in the states) have been further
analyzed using a set of important factors reflecting key attributes such as:

e Presence of existing city development plans / urban master plans

e Distribution of existing industrial development
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e Accessibility to regional trunk road infrastructure

e Proposed land acquisition plans for future industrial development
Based on the above analysis, the potential broad zones were classified into two categories:
Category A: High priority regions with the potential to provide faster return on investments
Category B: Regions with low potential to provide faster return on investments

For the Category A area, further analyses at Sub-District level were conducted with a set of eight assessment
criteria that includes the following:

e Accessibility to regional trunk roads

e Existence of protected/restricted areas

e Government land availability and availability of proposed industrial development areas
e Water availability

e Assessment of urban planning strategy

e Existing and planned industrial areas

e Accessibility to major transport facilities (port and airport)

o Accessibility to electricity network

According to the information as previously mentioned, additional information of eight shortlisted nodes were
provided to JICA and three nodes are recommended for the master plan and development plan study to be
implemented under Part B.
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Figure 2.5: Nodes selected for CBIC including three nodes selected for Master plan development

Selection of Tumakuru node

Tumakuru NIMZ has the key advantage in terms of accessibility to the regional trunk road as well as access to
NH-7, which stretches between Bengaluru and Chitradurga through Tumakuru NIMZ. This area has more
government land than Bidadi, another potential area. In addition, the area has an existing industrial park
(Vasantha Narasapura Phasel-3), and one Japanese consortium is planning to develop the factory in the area.
The surrounding area is planned to expand with the Tumakuru NIMZ master plan. It is in the phase of
notification for the land acquisition as of May 2014. In the view of short term development, this is the highest
potential industrial node in Karnataka state.

2.4 Approach & Methodology

A concept master plan and development plan for three nodes in about 10-12 months and consist of the
following key modules / stages for the three selected nodes.
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Identify possible development area and delineation of nodes

Conduct market potential and critical gap assessment study of

industries and infrastructure

Evolve concept master plan with block cost estimates

Recommendation of suitable institutional structure for the node

Figure 2.6: Study Framework

2.4.1 Approach for analysis of Traditional and Potential Sectors

An in depth analysis for identifying potential industries for the corridor was undertaken as a part of Interim

Report I. The parameters used for the analysis is as indicated in the figure below.

Global industrial Policy level
EREWSTS] analysis
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state industrial
analysis
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Upcoming industry
sub-segments
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* Size of the
sector globally
and in India

Figure 2.7: Parameters used for short-listing of potential sector in the corridor

As per the analysis undertaken, the following sectors are the key drivers of industrial growth in the CBIC region;
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TOP SECTORS

Chemicals and petrochemicals Pharmaceuticals
Metallurgical industries Electrical machinery
Machinery Medical equipment

Figure 2.8: Industry Sectors to be promoted within the corridor

2.4.2 Approach for Infrastructure Development for the Node

The necessary infrastructure support will induce private participation in node development and encourage
creating world class industrial node which will enable to attract companies producing high value products or to
support producing higher value added products. The increase in value added would contribute to increase
competitiveness of the industrial cluster at the region and lead to further increase in private sectors
development to the region.

Master Plan
development
and support in
hard/soft
infrastructure
by public
sector

Figure 2.9: Public Private Partnership in Node Development
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2.5 Vision for CBIC

The CBIC is poised to play a pivotal role as one of the key contributors to the economic development of the
southern part of India as well as the whole country. The corridor is expected to predominantly cover significant
areas of 16 districts spread across the states of Tamil Nadu, Karnataka and Andhra Pradesh. Both Bengaluru
and Chennai are developing rapidly and accept increasing number of private companies including Japanese
players. The Corridor assumes a prime position in the overall development map of India as one of the key
contributors to the economies of South India in specific and India in general. The proposed Corridor shall also
form an important part of the Government of India’s plan for providing impetus to manufacturing in the region.

As is evident from the socio-economic indicators, CBIC region is already strong on majority of the aspects that
form basis of any industrial region. In addition, CBIC falls in three of highest GDP contributing states in the
country, together accounting for 1/5w of national GDP as well as industrial NDP. These figures indicate the
natural competitive advantage that CBIC already has. Going forward, the industrial strategy of CBIC has to
focus on leveraging upon the existing strengths.

It is critical to improve hard and soft infrastructure to enhance competitiveness in the CBIC region to attract
high-quality international and national companies for industry promotion of CBIC region. The foundation for
developing successful models of development needs to be created.

Table 2.1: Vision for CBIC

Vision for Chennai Bengaluru Industrial Corridor (CBIC) for 2033:

Global Manufacturing Centre Top Investment Destination
“Be known as a global leading manufacturing centre “Be one of the top three preferred investment
towing world economic growth and generating destinations in Asia and the most preferred in India
national employment opportunities.” with high efficiency and competitiveness.”

Leading Innovation Hub Model of Inclusive Growth

“Be known as the leading innovation hub and
knowledge capital of India through presenting
innovative progress in industrial sector.”

“Exhibit a model of inclusive growth pattern and
ensure high level of environmental standards.”
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2.6 Coverage of Final Report

The Final Report covers the critical gap assessment between industry development scenario and infrastructure
and block cost estimates along with concept master plan and development plan of each node. Suitable
institutional framework for the development of CBIC region will be analyzed and discussed.

The main contents of the final report are summarized below.

e Overview of Tumakuru District and Vision for the Node including the socio-economic profile
of the district

e Analysis of Traditional and Potential Industrial Sectors for Tumakuru including
benchmarking against the global best practices in the industry and key policy implications

¢ Land Use Plan for the selected Industrial node with detailed land use and precise details of activity
zones, industrial and infrastructure facilities, detailed development control, regulations, etc..

e Infrastructure Development Plan for the Node including the plan for roads, water supply,
power, railway connectivity, logistics and civic infrastructure.

e Economic Cost Benefit Assessment including a broad economic cost benefit assessment with
estimation of likely costs associated and benefits that can be accrued with various proposed project
components envisaged as part of the Industrial node (viz. potential employment generation by sectors,
export promotion prospects, availability of quality industry/infrastructure, etc).

¢ Financial Planning and Assessment for the development of the SPV including the equity and debt
structures and the associated commercial debt servicing plan.

¢ Regulatory and Implementation Framework for creating enabling environment to promote local
industries, improve quality of life, upgrade human skills, create world class infrastructure and attract
global investments.
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3 Overview of Tumakuru District and
Node

3.1 Regional Assessment of Tumakuru

The proposed Tumakuru Node lies along either side of NH-4, which connects Mumbai to Chennai via Pune and
Bengaluru. The site is located about 80km northwest of the center of Bengaluru city, and 20km northwest of
Tumakuru city, the headquarters of Tumakuru district. The distance to ports from this node is a drawback
compared to the other two nodes, but this area has several alternatives for importing and exporting materials
and products - 1) Chennai and Ennore, 2) Krishnapatnam, 3) Mangalore, and 4) Mumbai.

There are some existing industrial areas located along NH-4. When considering industrial areas bigger than 100
ha, Vasanthanarasapura (the existing industrial area of Tumakuru NIMZ) and Dabaspet industrial areas are the
nearest. Both areas have been developed mainly for Indian companies; only a few foreign companies have plans
to develop factories in those areas so far. The overview of Tumakuru Node is summarised as below:

Table 3.1 : Overview of Tumakuru Node

Particular Description
District/ State Tumakuru district/ Karnataka state
Distance from Metropolitan/major city 80 km from city centre of Bengaluru

20 km from Tumakuru city
30 km from Sira city

Accessibility to trunk road network NH-4 passes through the site

Accessibility to railway network Currently, there is no direct railway access to the site;
however a new access line has been proposed through the
node area by South Western Railway (Tumakuru —
Davanagere new line).

Accessibility to major transport facilities The node site is:
(port, airport) 250 km east of Mangalore port.
360 km west of Ennore port.
350 km west of Krishnapatnam port.
100 km from Bengaluru International Airport

Major industrial locations in the Adjacent to Vasanthanarasapura industrial area (existing
surrounding area Tumakuru NIMZ area: 480 ha)

40km from Dabaspet industrial area (450 ha)
Source: JICA Study Team
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Figure 3.1: Infrastructure Map of Tumakuru

In the Bengaluru Metropolitan Area, the population is concentrated in the Bengaluru Urban district and its
surrounding sub-districts. Northwest of Bengaluru, only Tumakuru sub-district has a relatively high population
density, since the sub-district contains Tumakuru city itself (the district headquarters). The density of
Tumakuru sub-district is 400-600 people/sq.km.

| Tumakuru Node I
] \ CHIKKABAL|

[ TUMKUR

BENGALURU RURA

Legend
|, ® Industrial Node

Source: JICA Study Team

Figure 3.2: Population Density in in 2013 of Tumakuru and the Surrounding Area

The geographical area of Tumakuru is 1,064,755 hectares with around half of the land area under cultivation
(indicated as the ‘net sown area’). Only 4% of the total area is forest land. Uncultivable land forms 27% of the
total and includes non-agricultural land, barren land, cultivable wasteland, land for trees & groves and
permanent pasture. The proposed NIMZ land at Vasanthanarasapura of 12,500 acres (i.e. 50 sq. km or 5059
hectares) consists of fallow land or agricultural land without irrigation canals or perennial water resources.
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Figure 3.3: Land Utilisation 2011-12 in Tumakuru District
3.2 Socio- economic profile of Tumakuru district

3.2.1 Vital Social Characteristics

Urbanization in Tumakuru district is lower than Karnataka State. Tumakuru district occupies an area of
10,597 km=2 and population of 2,681,449. Out of 10 talukas in the district, Tumakuru taluka has one-fifth of total
population share followed by Sire (12%) and Gubbi & Madhugiri (10% each). Only about 22% of population
lives in urban area. The urbanization is lower compared to 38% of State’s urban population. Literacy rate for
Tumakuru is 74.32% (census 2011). The average literacy rate of State and CBIC region are 75.36% and 78.27%
respectively. However, even with comparative less urban population, the literacy rate at the node is at par with
the State figures.

75.36%

Literacy

Urbanization

m State = Tumkur

Source: Census 2001 and 2011, PwC Analysis

Figure 3.4: Literacy and urbanization for Tumakuru district, influence region & State
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3.2.2 Employment

Two-third of employment is generated by agricultural related activities

e The total district population is 1,064,755 (Census 2011).

e The share of workers population involved in agriculture activities (agricultural cultivators and
agricultural labourers) is highest at 60%.

e  One —third of workers are involved in house-hold industries.

e This indicates majority of the population (~ 60%) is dependent upon agriculture related activities.

Split across sector Worker vs. Non-Workers

49%

® Agricultural Cultivators ] .
®m Agricultural Labourers ® Main Workers = Marginal Workers
u Workers in household industries Non Workers

u Other workers

Source: 2011 census

Figure 3.5: Worker ratio in Tumakuru district

Only 50% of employable population has employment tenure of more than 6 months in a year. The employable
population of Tumakuru node consists of 50% are main workers and 10% Marginal Workers.

Main Workers are those workers who had worked for the major part of the reference period i.e. 6 months or
more. Marginal Workers are those workers who had not worked for the major part of the reference period i.e.
less than 6 months. Non worker category constitutes 40% of employable population. A non-worker is a person
who has not work at all during the reference period and includes students who did not participate in any
economic activity (excludes infants or very elderly people).

This indicates that 50% of employable population is either not working due to full time employment
opportunity or involvement in education related activities.

3.2.3 Gross District Domestic Product

Primary sector contributes to more than one-third of GDP by employing two-third of the employable
population. At CBIC region the contribution to GDP is dominated by tertiary sector at 60%. Secondary sector
has one-third share followed by primary sector that has minimum share of 10% in CBIC region. This mix has
remained constant over the years for CBIC region. On the other hand the economy of Karnataka state shows
the same trend and is dominated by tertiary sector segment with a GSDP share of 57% in 2010-11. This is
followed by the secondary sector share at approximately 25% of GSDP and primary sector share of 18%. The
sectorial contribution mix at the state level has remained more-or-less constant over past decade as observed in
case of CBIC region. However Tumakuru district GDDP exhibits trends similar to Karnataka for secondary
sector share state however primary sector share is much higher and hence reducing tertiary sector share in the
district.
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Source: District Income estimates, 2004-2005 to 2010-2011, Dept. of Economics and statistics, GoK

Figure 3.6: Share of primary, secondary & tertiary sectors in Tumakuru/CBIC/Karnataka
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Figure 3.7: Major components of GDDP of Tumakuru district

Manufacturing Sector of Tumakuru
District 2010-11

Manufacturing is a modest player in secondary = Manufacturing

sector — 12% contribution to GDDP by 2010-11.
Secondary sector of Tumakuru district
contributed 28% to the district’s GDP in 2010-
11 and has grown from Rs. 1,424 crore to Rs,
2,590 crore at a CAGR of 10% between 2004-
05 and 2010- 11.

m Construction

m Electricity, Gas

. . and Water Supply
Manufacturing and Construction both are

dominating segments of secondary sector in
Tumakuru. However where manufacturing has
grown at CAGR of 24%, construction sector Source: District domestic product - Karnataka 2004-05 to 2010-11,
growth is Whopping at CAGR 42% almost Directorate of Economics and Statistics, GoK, PwC analysis

double of manufacturing. Manufacturing and

ConStrucnon_ both segmen_ts _are the third Figure 3.8: Composition of Secondary sector in
largest contributor to the district's GDP after Tumakuru district

Agriculture and Real Estate. Electricity, Gas

and Water Supply has reduced its share from

10% in 2004-05 to 3% in 2010-11.

69
Final Report — Tumakuru Industrial Node Development Plan
PwC/ Nippon Koei



In volume terms manufacturing has grown from Rs. 474 crore in 2004-05 to Rs. 169 crore in 2010-11. Tough its
share has increased from 40% to 45% for the period of 7 years (2005-11) in secondary sector it is followed by
construction that has increased from 16% to 43%. It is strikingly low comparing to the national level where
manufacturing constitutes about 60% of industry GDP3.

Pertaining to these factors manufacturing GDDP of Tumakuru district is growing at twice the growth rate of
Karnataka State. The CBIC region comprises of three of highest Gross domestic product (GDP) contributing
states in the country, together accounting for 1/5th of national GDP as well as industrial NDP. Karnataka’s
current share of manufacturing in GSDP is 17.86%. The state contributes to 5.5% of national GDP and is
ranked 7th nationally at constant prices (2004-05). The GDP of Karnataka state and CBIC region have being
growing at CAGR of 8.7% and 10.4% respectively (2005-06 to 2011-12). The contribution of Tumakuru district
to the CBIC region of Karnataka have being at nominal rate of approximately 4%. The GDP of Tumakuru has
grown from 567 Crore in 2004-05 to Rs. 1,260 Crore. With this Tumakuru has registered CAGR of 17.4% in
GDDP and growth rate double of Karnataka State.

350,000 - 1.4 % 297 811 8.7 %
300,000 - 279,932
w 250,000 - A,Z
g 200,000 - 181,581
: 150,000 +{ 17.4%
Z 100,000 -
000 1 1,003 1,260
Tumkur | CBIC region Karnataka State
2005-06 m=2007-08 m2010-11

Source: District Income estimates, 2004-2005 to 2010-2011, Dept. of Economics and statistics, GoK

Figure 3.9 : Gross Domestic Product, constant prices 2004-05

3.2.4 Per Capita Income

The per capita income at constant prices (2004-05) for Karnataka state is INR 46,091 that has grown at CAGR
of 7% in last 5 years. The per capita income of Tumakuru district is much lesser at INR 32,007 (2010-11) but
has grown at a CAGR of 9% during the same period more than Karnataka state CAGR. However, per capita
income of Tumakuru is still lower than the Karnataka state and CBIC region.

3 Economic Survey 2013-14, Chapter 9 “Industrial performance”, p. 162, http://www.indiabudget.nic.in/
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Figure 3.10 : Per capita income at constant prices (2004-05), INR

3.2.5 Foreign Direct
Investment

Karnataka has received US$ 10.53 billion FDI
Inflows from January, 2000 to December, 2012.
With this percentage share of total FDI inflows
of Karnataka is 5.59% and ranks Karnataka 3rd
highest FDI receiving state.4 The top five
sectors in FDI equity inflows are Construction,
Services Sector (Financial, Banking, Insurance,
Non-Financial / Business, Outsourcing, R&D,

Courier, Technology, Testing and Analysis),
Computer Software & Hardware, Trading and
Telecommunications. Construction dominates
the inflow of FDI flowed by Service sector and
Computer Software & Hardware. It is observed

m Construction
m Services Sector
m Computer Software &

Hardware

48% .
0 m Trading

Telecommunications

Others

Source: DIPP Annual report 2012

Figure 3.11 top five sectors in FDI Karnataka

that manufacturing is not among the top sectors receiving FDI. Focus needs to be for attracting more foreign

investors in manufacturing.

Details of top 25 FDI equity inflows received in Karnataka reveals that 4 deals are in manufacturing that forms
13% of total high ticket deals in the State. The manufacturing segments that received FDI are Chemicals &

Petrochemical and non-metallic Minerals.

Table 3.2: FDI Inflows

Name of Indian Name of Foreign Amount of FDI Inflows
. Item of Manufacture

Company investor (INR crore)

Praxair India Ltd Praxair Pacific Ltd manufacture of industrial gases 577

(Mauritius)

4 http://dipp.nic.in/English/Publications/SIA_NewsLetter/AnnualReport2012/Chapter6.3.iii.pdf
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Name of Indian Name of Foreign

Amount of FDI Inflows

Item of Manufacture

Company investor (INR crore)
Mysore Cements CementruM 1.B.V .
Lid (Netherland) Cement Lime and Plaster 359.10
Givaudan (India) Givaudan (India) Pvt. .
Pvt. Lid., Ltd (Switzerland) Chemical Products NEC 317.68
. . Manufacture of Laboratory and
Continental Continental T
Automotive Automotive GMBH _ Scientific Instruments N.E.C. 236.16
(includes manufacture of non-
Components (Germany) . .
optical mic
Total manufacturing 1,489.94
Total FDI (all sectors) 11,149.38

Source: PwC Analysis

Tumakuru recently has started attracting FDI in manufacturing. For Tumakuru district out of total
INR 1,700 Crores industrial investment 10% is via FDI. The Food Processing, CEO and Auto are highest
contributor to FDI from Tumakuru district accounting for 59%. Food processing has investment in gherkins
and vegetable pickles. CEO has attracted investment in electronics component. There has been one Japanese
investor in Tumakuru district in IT involved in software development.

Manufacturing in Tumakuru district is set to pick up — 13% of total upcoming investiments are in
manufacturing sector. 87% of total investments in upcoming projects in Tumakuru are in electricity

generation, Mining and services-other than financial.

Manufacturing sector is gradually picking up —
13% of total investments in upcoming projects.
Investment in manufacturing in district is
dominated by food processing sector with share
of 51%. This involves setting up of mega Food
Park and a coconut technology park in the
district.

Investments are also planned in Textiles in
ready-made garments, non-metallic minerals
sector with one unit of Ceramic floor and wall
tiles and non-metallic minerals sector and

0

Pharma
4%

Textiles &
Apparels
17%

herbal extract unit in pharma sector.

FDI units in the district are Export
oriented Units (EoU) and will drive
future exports from the region. All the
EoUs are multi-national companies. At

Source: Capex CMIE Database

Figure 3.12: Outstanding manufacturing in
Tumakuru

Karnataka state level for exports Textiles & Apparels and Computer, electronic and optical products (includes
Computer Software & BT) accounts for 75% of share. Karnataka's share in all India exports has increased
nominally from 9.99% in 2002-03 to 11.71% in 2011-12. Karnataka exports have grown at CAGR 29% in same

period compared to Indian export CAGR of 21%.
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Name of Indian Company Item of Manufacture

System Consultant Information India (P) Ltd Software development
Wienerberger Berger Brick Industry Pvt, Wire Cut Bricks
Mann & Hummel filter Pvt Ltd Air Oil Separator, Oil filter, Air filter
CIPSA — RIC India Pvt. Ltd. Printed Circuit Boards
Kern Liebers Pvt. Ltd Springs
Reitzel India Pvt Ltd

% Gherkin & other vegetable pickles
Indo Spanish Taste Foods Pvt. Ltd.

Source: PwC Analysis

Figure 3.13: List of Companies in EoUs

3.2.6 Export

Karnataka’'s export share in India increased from 11.71% in 2011-12to 12.67% in 2012-13. Also, the share of
exports in GSDP which was 7.36 % in 1993-94, has grown to 48.4% in 2012-13.

Exports of electronics and computer software constitute the largest share in the State's exports. Its share was of

the order of 60% in 2012-13 he exports of electronics and computer software from the State accounted for as
much as 38 % of India's total exports. The other commodities which have substantial share in Karnataka's
exports in 2012-13 are Petroleum and petroleum products (13.13%) and Gems & Jewelry (9.48%). These three
commodities account for about 83% of Karnataka's exports. On the other hand, share of engineering products
remained nominal, at 5% compared to other products.

258,368.5

218,837.4

mmmm Electronics, Computer Software & BT
165,424.0

mmmm Petroleum & Petroleum Products
142,871.0
mmmm Gem and Jewellery
= Engineering Products
mmmm Others
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Source: Economic Survey of Karnataka 2013-14

Figure 3.14 Karnataka Export Performance

Tumakuru district has low per capita income because 95% of the employment is in
Micro and SSI sector and primarily dominated by household activities (repairing &
services) that form one-fifth of total manufacturing

Manufacturing GDDP of Tumakuru district is growing at twice of the growth rate of
Karnataka State, 17.4%.
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3.3 Industrial Infrastructure profile

3.3.1 Existing Infrastructure Profile

Tumakuru district has around 840 acres of developed industrial infrastructure. Industrial development in the
district started in 1981 when the Karnataka Industrial Areas Development Board (KIADB) promoted industries
at Hirehalli. This was followed by industrial areas at Sathyamangala and subsequently at Antharasanahalli and
Kunigal. As of now there are nine industrial areas and nine industrial estates in the district. Totalling around
844 acres, all the areas and estates were developed by KIADB. The outline of existing industrial areas and
industrial estates are summarised as follows:

Table 3.3: Existing KIADB Industrial Areas in Tumakuru District

Extent Developed No. of Plots
SL.No. Name of Industrial Area Taluk p allotted
(Acre)
. 136
1 Antharasanahalli 1st Phase Tumakuru 208.00
. 142
2 Antharasanahalli 2"d Phase Tumakuru 256.00
46
3 Sathyamangala Tumakuru 54.5
4 Hirehalli Tumakuru 160.86 101
. . 90
5 Kunigal 15t Phase Kunigal 112.57
. . 1
6 Kunigal 25t Phase Kunigal 52.97

NOTE: Phases 1 to 3 of Vasanthanarasapura industrial area are excluded
Source: DIC, Tumakuru

Table 3.4: Existing KIADB Industrial Estates in Tumakuru District
No. of sheds and plots

Sl. No Name of Industrial Estate Taluk constructed

1 B.H. Road, Tumakuru Tumakuru Sheds — 32; Plots - 41
2 Antharasanahalli 2nd phase Tumakuru Sheds — 34; Plots - 153
3 Hirehalli Tumakuru Sheds - 20; Plots - 15
4 Yeliur, Sira Sheds — 0; Plots - 11

5 Sira Sira Sheds —15; Plots - 13
6 Tiptur Tiptur Sheds — 20; Plots - 44
7 Kunigal Kunigal Sheds — 16; Plots - 30
8 Madhugiri Madhugiri Sheds — 14; Plots - 22
9 Pavagada Pavagada Sheds — O; Plots - 97

Source: DIC, Tumakuru

3.3.2 Industrial Clusters

Node is surrounded by many industrial clusters in close proximity. Industrial clusters are located within 150 km
radius and towards south-east of proposed Tumakuru NIMZ. This includes Bengaluru-Urban and rural in south,
Chikkaballapura and Kolar in south-east and Ramanagar in south-west. Bengaluru Urban has largest share of
upcoming clusters in IT and manufacturing sectors.

The details of Operational Industrial areas /clusters and Upcoming & Ongoing IPs/SEZs/ICs in each of the
industrial district were presented in ITR3 report.
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3.4 Overview of Tumakuru Node

3.4.1 Delineation of the Node

The Tumakuru NIMZ covers an area of 5,379 ha, of which 1,484 ha has already been developed by KIADB as the
Vasanthanarasapura industrial area. The remaining 3,896 ha has been chosen for the preparation of
development plans for the Tumakuru Node. The boundaries of the node area have been confirmed and finalised
through discussion with KIADB and are illustrated below:

Vasantha Narsapura
Industrial Area
(1,484 ha)

Tumakuru Node
(3,896 ha)

Source: JICA Study Team

Figure 3.15: Node and Priority Area Boundaries of Tumakuru
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3.4.2 Topography

The locations of the three selected nodes in the CBIC region including Tumakuru are illustrated below:

Tumakuru Node
o

Figure 3.16 Location of Nodes

The total area of the node was defined according to the boundary of the greenfield area of the Tumakuru NIMZ
after consultations with KIADB of the Karnataka state government. The proposed node site is located within
Tumakuru and Sira taluks of Tumakuru district as shown in the following figure.

Source: Global Map Source: ASTER GDEM (METI and NASA)

Figure 3.17 Location of Tumakuru & Sira Taluk Figure 3.18 Geography of Tumakuru Node
Tumakuru district is a landlocked district bordered by Bengaluru Rural and Chikballapura districts to the east,
Mandya and Ramanagara districts to the south, Hassan district to the west, Chitradurga district to the
northwest and Ananthapur district of Andhra Pradesh to the northeast. The site lies along either side of NH 4
(Mumbai-Pune-Bengaluru-Chennai stretch of the Golden Quadrilateral), around 80km to the northwest of the
state capital (as measured from the Outer Ring Road), and 20km to the northwest of Tumakuru city, the district
headquarters. The site is located 10 km northwest of the Tumakuru Urban Development Authority (TUDA)
boundary. The above figures indicate the location of the NIMZ site as well as its proximity to Bengaluru. This
land area has a gentle slope and the approximate elevation is between 700-825m above sea level.

3.4.3 Natural conditions

The climate in the district is usually dry with the temperature ranging from 16-34°C and is almost uniform
across the entire district except in the northern taluk of Pavagada. The year is broadly classified into four
seasons - Dry season (January to February), followed by Hot Weather (March to May), the Southwest
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Monsoon season (June to September), and the Northeast Monsoon period (October to December). April is the
hottest month with temperatures of 34°C and December is the coolest with temperatures of 16°C.

The district receives rainfall from both the Southwest and Northeast Monsoons. The average annual rainfall in
the district as a whole is 613mm. The average annual rainfall is 795mm in Tumakuru taluk and 647 mm in Sira
taluk. The rainfall graph indicates that rainfall is highest in the eastern parts of Tumakuru and reduces at
Pavagada in the north. It gradually reduces towards Tiptur to the west, which records 769mm. On an average,
the number of rainy days ranges between 32-35 days per year.

3.4.4 Current Distribution of Settlement and Social Facilities

Land Use
The current land use pattern is shown in the following figure and findings are summarised below.

DTumaku ru Node

Source: Tumakuru NIMZ “Draft Techno-Economic Feasibility (TEF) Report cum Development Plan by KSIIDC

Figure 3.19 Current Land Use Map of Tumakuru Node

- Most of the southern area of Tumakuru Node is covered by crop land and agricultural plantations of
coconuts, mangoes and bananas.

- According to the Draft Techno-Economic Feasibility (TEF) Report cum Development Plan of Tumakuru
NIMZ, it is difficult to carry out double/triple cropping due to the limited water resources in the area.

- There is also fallow land across the node due to limited water resources. Therefore, it is judged that
water resources and water supply are key issues in the area.

- Reserved forest areas are located beyond the western edge of the node boundary and a part of the area
is utilised by local people for tree plantations.

- The main road that connects to the regional trunk road is less than 4m wide, although some sections
have a smooth surface and have been paved with asphalt.

- A few small reservoirs are scattered across the area and are utilised for irrigation by local farmers. In
addition, it is also common practice for some farmers to purchase water from water treatment plants
nearby since no water distribution system has been developed for the area so far.
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- According to the villagers, the bridge across the river was destroyed by a flood which occurred a few
years ago.

Source: JICA Study Team Source: JICA Study Team
Figure 3.20 Sub-arterial Road in Gowdanahalli Figure 3.21 Small Reservoir in Gowdanahalli
(Outside Node)
Source: JICA Study Team Source: JICA Study Team
Figure 3.22 Cultivated Land in Thippanahalli Figure 3.23 Destroyed Bridge
Settlements

The location of existing settlements within the Node is illustrated in the following figure and findings are
summarised below.
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Source: JICA Study Team

Figure 3.24 Distribution of the Existing Settlements

- The river that runs through the node traverses a course from the Hemavathy reservoir towards Sira
taluk. Within the node, four settlements are located along this river, which flows from south to
north. During the field visit of the JICA Study Team, it was observed that the river was completely
dry. The alignment of the river needs to be maintained as it is during and after industrial
development since it is a natural drain.

- Agriculture, livestock and forestry are the main occupations of the villagers in the settlements.

Social Facilities

Most of the regional social facilities (health centres and higher education institutions like high schools,
universities etc.) are located in Tumakuru city although there are a few social facilities in and around Tumakuru
Node itself.
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Others

Farmlands
Some settlements and hamlets are scattered across the area of Tumakuru Node. In addition, farm land is also

present in some areas of the node. The local agricultural farmers cultivate commercial fruits such as coconuts,
mangoes, bananas etc.

Source: Google Earth Pro, JICA Study Team
Figure 3.25: Farm Land Partially Spread in Tumakuru NIMZ Phase-4 to -6

Topography
As indicated in Figure 3.18 “Geography of Tumakuru Node”, the area is hilly and gradually slopes down from

southeast to northwest. Based on analysis of the contours of the site, land levelling should be considered to
promote development.

3.4.5 Land Acquisition Status

The land for the existing industrial area (Vasanthanarasapura) has been acquired by KIADB already. However
the new development area for Tumakuru Node has yet to be acquired. The land acquisition process for this area
is currently at the notification stage. The land acquisition status as of July 2015 is summarised below:

Table 3.5 : Land Acquisition Status of Tumakuru NIMZ of July 2015

Area Area Acquisition Status Remarks
Vasanthanarasapur 1,484 ha Completed According to NIMZ report,
a Industrial Area (3,666 Acre) total area is indicated as
3,995.38 Acer.
Tumakuru Node 3,896 ha Preliminary notification It may take around 1.5-1.75
(9,627 Acre) ~ Was issued, and proposal  years to complete
for the issue of final acquisition at a minimum.
the govt. estimated to be completed
earlier than the northern
portion.

According to NIMZ report
the area is indicated as

10,096Acer.
Total 5,379 ha - According to NIMZ
(Tumakuru NIMZ) (13,293 Acre) report, the area is
indicated as

10,096Acer.14,091.26Acer

Note: Figures in the table are approximate numbers. The field survey has to be done and confirm the exact figures for each land. Source:
Interviews to KIADB by JICA Study Team
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4 Node Development Vision

4.1 Analytical Framework for Development of Node Vision

As part of vision for development of Industrial corridors, it is envisaged that each of the industrial nodes should
provide the incoming industries and companies a competitive edge when compared to similar industrial nodes
domestically as well globally. It is recognised that global investors tend to zoom into their investment
destination decision, firstly based on the country’s macro environment, followed by careful consideration
amongst regional and local options before deciding on the final investment location. In this regard, it is
important to develop an appropriate vision for the development of the node based on its strengths and potential
for attracting particular industries. This should be followed by structured building up of core competencies to
enhance the regional, national and global competitiveness of the node.

The vision for Tumakuru Node was similarly developed through structured analysis of its strengths, weaknesses
and the vision set out to develop the industrial node and future agglomeration of diversified economic,
commercial and civic activities.

As a first step, a SWOT analysis was conducted based on existing and potential infrastructure and industries
present in the region and the brownfield development at the node. In addition, since Tumakuru Node is
identified as NIMZ under the Government, existing national and state policies on development of NIMZ were
reviewed as the basis for the node development policy. Next, based on a Competitiveness Framework, target
functions were identified as part of the identified Node Development Vision.

4.2 Potential as Industrial Hub for Technology Sector

Tumakuru’s Unique Selling Proposition is its proximity to the Bengaluru industrial and
commercial eco-system including established industrial clusters such as Bidadi and Narasapura
and the electronic and IT services hub of the Bengaluru City.

Strategically placed at only 80kms away from the north of Bengaluru and 90km from the Kampegowda
International airport, Tumakuru has major potential to develop as the Advanced Technology centric
industrial hub north of Bengaluru. The Tumakuru Industrial Node is proposed to be well connected with
the industrial clusters around Bengaluru and will benefits from leveraging on the network effect of being a part
of this cluster.

4.2.1 SWOT Analysis

The following matrix summarizes current strategic positioning of Tumakuru Node with analysis of the strength,
weakness, opportunity and threat. It is useful for evaluating development potential of the region which could
provide direction to the future vision and strategy for the further development. The analysis is based on survey
of existing land use, state of infrastructure and industries, as provided in further detail in subsequent sections.

Table 4.1: Development Potential of Tumakuru Node

Strength: Weakness:
. Strategically located on the outskirts of silicon valley of India | « Lack of major surface water resource nearby
— Bangalore and limited capacity of ground water
~ [ High occupancy of industrial plots and sheds in the district resource
g showing huge latent demand « No port facility in the district since it is land
S K Brownfield industrial area that would initiate further locked and the connectivity to the nearest
1S industrial impetus in the area port, i.e., New Mangalore Port is a concern
ol . Existing food processing industry base, textile industry and « Logistics facilities at the existing industrial
auto, aerospace industry in the district and its vicinity with areas are insufficient
presence of players across the value- chain of these industrial | « Lack of adequate socio- cultural
sectors environment in Tumakuru city fabric to
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. NH4 passing through the site is part of Golden Quadrilateral attract foreign investors
of India. NH 4links four of the 10 most populous Indian
cities
. Proposed Tumakuru-Davanagere Rail Line passing through
the site would bring the NIMZ on the national rail map
. Proximity to Dhabol —Bangalore Gas pipeline provides easy
access to gas
. Greenfield location rendering opportunity to coherently plan
logistics facilities / multi modal logistics parks

Opportunity: Threat:

. Will create support industry market arising due to future e Other proposed NIMZs in the state and in
saturation in Bangalore — Presents and opportunity of neighboring states would be potential
vendors / ancillaries for Bangalore based industries such as competition to Tumakuru NIMZ
BEML, BHEL and HAL e Industrial areas, mega industrial

. Can absorb spill over market of Bengaluru and other projects/parks and SEZs located in and

= industrial areas such as Dabaspet around Bangalore could act as a

E . Opportunity to enhance connectivity to the eastern region competition to the subject development

§ (NH 4 and NH 7) through planned ring road projects such as | « Delays in commissioning of ring roads

<5 Peripheral Ring Road and Satellite Town Ring Road around Bangalore and road improvement to

. Opportunity to enhance connectivity to Mangalore Port Mangalore could result in delayed access to

. Advantage to harness developments in nearby industrial ports
locations such as Dabbaspet and other regions » Delay in land acquisition for the propose

. Proposed Peninsular Region Industrial Corridor (PRIDe NIMZ project could result in losing
Corridor), with Tumakuru as one of its node, is expected to investments to other industrial destinations
provide impetus to investments in the region within and outside the state

Source: KSIIDC Report and Study Team Analysis

4.2.2 View of Karnataka State Government

The study team has undertaken consultation meetings with the Karnataka State Government for developing the
Master Plan. The following views for the Tumakuru node development have been adopted for the development
of the Node Vision through these stakeholder consultations:

e Karnataka State Government suggested developing the Node vision in-line with the guiding principles
of the NIMZ plans as shown above in the plan for the Tumakuru NIMZ.

e The guiding principles shown in the planning document shall be refined in order to provide stronger
and clearer messages for potential investors.

e Tumakuru Node shall be the first green field smart city in India. It shall be a success model of smart
city which could provide good materials of case studies for further developing the definition and
concept of smart city best suitable for India.

*  Food Processing shall be one of the priority industries in addition to the listed industries in the plan of
the Tumakuru NIMS, i.e., Engineering Goods, Defense & Aerospace, Plastic, Textile & Apparels and
Pharmacy.

e Tumakuru Node shall be the first industrial hub in Karnataka developed independently outside
Bangalore. (Currently all major industrial parks in Karnataka except Tumakuru are contained in the
Bangalore industrial cluster.)

e  The development of Tumakuru Node should be led by the private companies which actually establish
the production and business base in it.

4.3 Vision for Tumakuru — Building a Competitive Node

In the Master Plan’s context, the Competitiveness of Node means comparative advantages, which enable it to
attract high quality human and capital resources, investments, technologies and knowledge base. To build and
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strengthen the competitiveness of the Node, key factors providing a comparative advantage against similar
investment destinations both in India and globally were identified.

Based on SWOT analysis above, inputs from state government and key requirements for industrial and urban
growth, it is envisaged that the Tumakuru Node should have the following characteristics to build Node
Competitiveness:

% Industry Competitiveness - Technological Advancement, Cost Competitiveness, Ease of doing
business, Enhanced Connectivity, Logistics Services, Skilled Manpower

< Infrastructure Quality - Assurance on utility services (24 x 7), Mobility and Connectivity, Efficiency,
Effectiveness and Sustainability of all infrastructure services

% Sustainability - Environmental Sustainability, Economic Sustainability, Waste management, Water
Management and Recycling, Renewable Energy, Skill Development, Organic Growth

% Quality of Life — Responsive Governance, Civic Services, Affordable, Public Facilities, Parks &
Recreation facilities, Leisure and Retail facilities.

Infrastructure Quality
Assurance on 24 x 7 utility services,
Mobility Planning
Efficiency, Effectiveness and Sustainability

Governance, Cost Competitiveness,
Civic Services, Ease of doing Business,
Affordable Housing Enhanced connectivity,
Public Facilities, Logistics services,
Parks & Recreation, Skilled Mannower
Leisure and Retail
facilities

Sustainability
Economic and Environmental Sustainability,
Waste management, Recycled water,
Renewable energy, Skill Development, Organic
Growth

Figure 4.1 Vision for Tumakuru Node

4.3.1 Planned Growth Strategy

The industrial node at Tumakuru is proposed to become the seed for organic growth of the node into a fully
functional industrial township with all the necessary ingredients for fueling further economic development of
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the township through urban agglomeration. The Master Plan envisages the development, i.e., competitiveness
enhancement, of the node occurs through the following organic development phases:

o First phase, as Inception stage, where the node development is focused on ensuring availability of
core infrastructure to meet essential industrial needs, such as 24x7 utilities services (water, power,
waste management, effluent treatment); mobility, connectivity and skilled workforce. In addition, the
foundation is laid for future organic development of the node in terms of infrastructure, economic
competitiveness, quality of life and environment sustainability.

In addition, the nodes will also start accommodating a proportion of workers within the nodes as
Resident Workers. In this stage, the Node is trying to provide the basic infrastructure so as to be able to
attract investors to take industrial land parcels and create a seed development. The land allocation in
this stage should ideally be closely placed so that the core infrastructure is efficiently utilized. However,
large anchor tenants should also be given preference to choose appropriate locations within the node
which best suit their requirements. The node development strategy at this stage is to become attractive
industrial hub for attracting core tenants and provide effective infrastructure to make the node
viable to live, work and do business.

e Second phase, i.e. the Growth Stage, after accumulation of set of core tenants, the node
infrastructure should be enhanced by building soft infra such as healthcare, primary and secondary
education, enhanced transport connectivity within a city and to surrounding areas. In addition, the
node should also build other technical institutions which are required to meet other functional needs of
the tenant firms. At this stage, the node development strategy is to become a fully functional
industrial township with resident workers and other commercial activities within the township to
support sustainable living

e Third phase, i.e. the Advanced Stage, the infrastructure development is geared more toward
improving economic growth and productivity enhancement to gain competitiveness and economic
efficiency. This may include mass transit, commercial property development, introduction of
knowledge based service industries, global connectivity, advanced university education and research,
and enhanced natural-disaster risk management etc. At this stage, the node development becomes
more proactive as a town which is able to drive economic activity in and around the node boundary
through organic growth i.e., setting the pace, ahead of the demand curve, and becoming more attractive
place in which to live, work and do business.

e Future Organic Growth of the town through urban agglomeration or city development will
focus on more advanced human needs to improve all aspects of quality of life and sustainability,
including elderly care, green space, leisure and cultural assess, and environmental infrastructure.

The proposed masterplan envisages the above growth through a planned and controlled development in of the
node in initial phases. However it is envisaged that as the node matures into a functional industrial township, it
will further fuel economic activity in and around the node to allow for more organic growth of the node into
vibrant agglomeration of industrial and economic activities.
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Organic Growth,

Inception Stage Growth Stage Advanced Stage Urban Agglomeration

. Proactive: Scting
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i i more attractive city
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Source: PwC India

4.3.2 Private Sector Participation in Node Development

According to the analysis on industrial parks in CBIC, involvement of private sector is an essential factor for the
success of creating high quality industrial park. For instance, the majority of the foreign investors admit that
quality of recently developed private industrial parks is higher than the existing ones. The know-how of privates
sectors on development of land, construction of facilities, and provision of operation support services should be
utilized as much as possible in order to develop high quality industrial park.

The Tumakuru node aims at a level of quality exceeding the above mentioned advanced industrial parks. The
advantage of the Tumakuru node is the hard and soft-infrastructures which are supposed to be provided by the
Government based on the CBIC Master Plan. The mixture of the infra-merit and benefit of private development
enables it to realize the best quality as an industrial park in the international standard. Since demand of global
investors towards high quality industrial parks near Bangalore area is considerably high, the Tumakuru Node
will attract certain number of high valued manufactures. The high quality industrial cluster formed by those
companies will contribute to further improve investment environment and strengthen global competitiveness of
CBIC. Furthermore, the improved business environment attracts more investors to the region. As such, the
essence of private development vision is to create a virtuous cycle through showing a unique success model of
the Tumakuru Node.

4.3.3 Knowledge Park in the Node region

Currently, the research and development expenditure in India is less than 1% of GDP, which puts it way behind
major economies like Japan, USA and China who spend considerably on R&D. Extensive research opens
avenues of high productivity, innovation and conservation; and thus, India needs to align its focus on research
and development. India should pursue developing new products and technologies, other than just
manufacturing products based on prototypes developed by foreign countries.

To take this vision forward, it is proposed spearheading movement in this direction and develop a Knowledge
Park in the node region. The Park will provide an environment for innovation and developments in various
fields. Such kind of park in the node region would create space for growth and enhancement in the relevant
industrial sectors. Obtaining the right anchor tenants is important to ensure the sustainable operations of the
park. Having tenants with a brand recognizable in the country or in the international environment presents the
park as a conducive business platform and an attractive investment destination for other high value investors.
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Knowledge Park can be integrated and developed as a part node establishment. Along with the four components
(Infrastructure quality, industry competitiveness, sustainability and quality of life) taken care in the node,
human capital establishment with right combination of skills for the industries would enhance the livability and
sustainability in the region.

Industry-academia collaboration (primarily with universities and public research organizations) plays a pivotal
role in developing a successful Knowledge park. The emphasis on the exploitation of technology has given
universities a new relevance to the global economy, and ST parks act as a bridge between research and the
marketplace. They are also sites where interaction and networks leading to innovation are fostered. Synergies
can emerge between research institutions and companies through the sharing of premises and the sharing of
knowledge. Access to well qualified work force can be fulfilled with the synergy created.

Apart from work force creation, the other three components showed in the above picture are aligned with node
development strategy. When these components are fulfilled the high-value adding personnel will eventually be
enthralled to be a part of node and offer their services.

Positioning of Tumakuru based on these four components is shown below-

{ Strengths & Opportunities ] ( Streneths & Oppvortunities J

v" NHA4 passing through a the Node is a part of
Golden Quadrilateral of India, linking four of
the 10 most populous cities in India.

v' Proposed Tumakuru-Devanagere Rail Line
passing through the Node

Challenges

v" No port facility in the district
v" Delay in road improvement to Mangalore Port

Brownfield industrial area that would initiate
further industrial impetus in the area

Absorb spill over market of Bengaluru and
create support industry base

Challenges

v' Other industrial areas and SEZs etc. could be
potential competition

Strengths & Opportunities ]

[ Strengths & Opportunities

J

v' Proximity to Dhobol-Bengaluru Gas pipeline
provides easy access to gas

v' Moderate climate to attract foreign investors
as well as domestic investors

v/ Strategically located on the outskirts of
Bengaluru.

v" Access to R&D base and abundant skilled
workforce in Bengaluru

Challenges

v’ Skill availability in Tumakuru needs to be
improved

Challenges

v' Lack of major surface water resource nearby
v’ Lack of Public transport between Bengaluru

and Tiimalarn
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Surrey Research Park, UK

*Area: 70 acres

*Type of activities: Technology, Science, Health, and
Engineering

*Business Environment: worked together with the
local and county planning authorities. Three
stakeholders were envisaged from the outset: the
University, the planning authority and tenant
companies

*Tenants: The Park houses 118 tenants.

Research Triangle Park, North Carolina, USA

*Area: 7,000 acres

*Type of activities: Micro-electronics, telecommunications,
biotechnology, chemicals, pharmaceuticals, and environmental
sciences

*Business Environment: Drawing upon the strengths and
synergies between North Carolina’s academic, government and
industry base, RTP was created to attract and grow R&D operations.
*The Research Triangle Foundation is a private, financially
independent not-for-profit.

*Tenants: The Park houses over 190 organisations. High profile
tenants at the RTP include IBM, Nortel, GlaxoSmithKline, SAS, Cisco
Systems and Bayer CropScience.

Knowledge Park in the World
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Berlin Adlershof, Germany

eArea: 1,038 acres

*Type of activities: Photonics and Optics,
Renewable Energies and Photovoltaics,
Microsystems and Materials, IT and Media,
Biotechnology and Environment Analytics
*Business Environment: Successful
model of how public subsidies can stimulate
sustainable development of private
industry. Government funding accounts for
only 6.4% of the park’s budget.

eTenants: Focuses on small tenants.
Currently, there are 996 companies and 17
scientific institutes.
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Tsukuba Science City, Japan
*Area: 6,672 acres

*Type of activities: Electronics,
Biotechnology, Mechatronics, New
materials, Information engineering,
Space development, Environmental
science, Natural resources and energy,
Earth sciences, Civil engineering and
construction, Agriculture

*Business environment: In early
1960s, the Government decided to move
research institutions affiliated to the
government offices and national
educational institutes to TSC.

«Given the concentration of national
research institutes, this forms a “pull”
factor for private sector to establish
themselves in the City, especially after
the Tsukuba International Science and
Technology Exposition in 1985.
eTenants: Houses about 60 educational
and research organisations

Hsinchu Science and Industrial Park, Taiwan

*Area: 3,316 acres

*Type of activities: |1 T-focused (Semiconductor, Optoelectronics),
Biotechnology, Technology, Avionics and aviation, Biomedical. Solar
energy industries. Knowledge-based services. Pharmaceuticals, Medical,
R&D, production

*Business Environment: Government policies to attract firms into the
Park included a 5-year tax holiday; a maximum income tax rate of 22%;
duty-free imports of machinery, equipment, raw material and semi-
finished products; and capitalisation of investors’ patents and know-how
as equity shares.

*The Government also directly entered into industrial production,
establishing joint venture companies with private capital.

*Tenants: The park houses many Taiwanese heavyweights such as
Taiwan Semiconductor Manufacturing Co. (TSMC) and United
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Key stone
knowledge park
for Research &
Development in
Sohna, Gurgaon

*._Innovation
Knowledge
Progress
knowledge park
in Genome

valley,
Hudara h:\_ﬂ

Knowledge parks in India

Keystone Knowledge park s is a state of art R &D building with
20,500 sq. meters of lab space with 4.5 meters floor to floor height
and having Bio-Safety Provision upto BSL3 level. This is
conceptualized to drive research and innovation oriented companies
to North India. This is established with wee-versed
amenities. Keystone Central is LEED Gold rated, enabling tenants to
optimize their operational costs while demonstrating their
commitment to sustainability. It is associated with private funding.
This attracts industries from pharmaceutical, biotechnology,
petrochemicals, new materials, crop protection, Agri Biotech labs,
chemicals, Nanotechnology sectors along with plug and play office
space. Key stone SEZ is well connected to this park.

Innovation Knowledge Progress (IKP) knowledge park®¢ has

been receiving continuous support from both state and the Central Government. 600 sq.km has been
designated by Andhra Pradesh in three blocks in Genome valley for life sciences development. It is recognised
by SIRO (Scientific & Industrial Research Organisation) is entitled to customs and excise duty waivers. The
Park has received partial funding from National Science and Technology Entrepreneurship Development Board
(NSTEDB), Department of Science & Technology (DST) to establish the Life Science Incubator and from
Department of Scientific & Industrial Research (DSIR), Government of India, to establish the Virtual
Information Centre. The park has promoted 65 companies so far. It leases ready-to-use laboratories for short
periods (3 years). Some of the companies have set up their own facilities in the park. It is armed with in-house
funding support and also some grant programs.

5 http://www.keystonesez.com/
6 http://www.ikpknowledgepark.com/
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5 Industrial Development Analysis

5.1 Proposed Industries Mix for Tumakuru Node

5.1.1 Focus sectors selected for CBIC region

Initial study identified focus sectors for CBIC region. In depth analysis for identifying potential industries for
the corridor was undertaken as a part of Interim Report I. As per the analysis undertaken, the following
manufacturing sectors are the key drivers of industrial growth in the CBIC region:

TOP SECTORS

Food processing Electronics
Automobiles Textiles
Chemicals and petrochemicals Pharmaceuticals
Metallurgical industries Electrical machinery
Machinery Medical equipment

Rationale for initial viable sectors for Tumakuru node

Sectors viable for the node were chosen based on existing industrial agglomeration and competitive advantage
of the region based one analysis of manufacturing investment of Karnataka state, Karnataka CBIC districts and
Tumakuru district and top industries were identified pertaining to the district. Based on such analysis, the top 5
industries which formed around 80% of total investment share were shortlisted as Traditional Industry Sectors
for CBIC Karnataka Districts- Auto, Pharma, Textiles and Apparels, Food Processing, Computers Electronics
and Optical Products, among the chosen 10 industry sectors for CBIC region as a whole. Among these sectors,
existing leading sectors in Tumakuru include food processing (including beverages), Textiles & Apparels,
Chemicals & Petrochemicals and Electrical Machinery as shown in the figure below:

Tumkur

5%  B% 7%
5064% 6% 7%

Karnataka -CBIC level

Karnataka 7% .3"/1!0
0% 20% 40% 60% 80% 100%
u Metallurgy m Auto
® Chemicals & Petrochemicals m Food Processing
Textiles & Apparels B Machinery
Computer, electronic & optical products m Electrical Machinery

Source: Capex CMIE database,PwC analysis

Figure 5.1: the manufacturing investment

By ‘Traditional sectors’, it indicated sectors which are traditionally present and will be promoted to gain

competitiveness in the region. The remaining CBIC focus sectors fall under ‘potential sectors,” which will be
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pursued to ensure emerging sectors are also attracted to the Node given that necessary Factors of Production
will be put in place to encourage the same.

Selected Sectors for Tumakuru node

Five traditional sectors and 5 potential sectors were finalized for Vasanthnarapura node. Based on analysis the
sectors identified traditionally strong sectors for the node are:

Computer,
Food Auto Electronic &

processing Components Optical (CEO)
products

Potential sectors which are anchored to future development due to policy thrust and upcoming investment of
these sectors in the CBIC region are highlighted below:

Electrical Chemicals &

Machinery Metallurgy Aerospace

Machinery Petrochemicals

Defense and Aerospace though not one of the identified sectors as per Interim Report 11 is considered potential
sector due to immense future potential. In Tumakuru district outstanding investment at sector stands at INR
499 Crores highest compared to any other sector.

Theme for Industrial Development

G Urban areas in and around Bangalore CBIC Karnataka districts

are getting saturated. Lack of large
tracts of planned industrial areas is
pushing investments from Bengaluru
Urban to Bengaluru Rural and other
districts such as Kolar, Tumakuru etc.
It is anticipated that such shift is only
going to increase in the near future,
given the rising cost of land in
Bengaluru Rural. Tumakuru NIMZ

Tumkur

uAuto
® Pharmaceuticals
m Textiles & Apparels

offers around 10,000 acres of 'zggi Processing
. . . . L]

greenfield industrial land in close # Electrical Machinery
proximity to Bengaluru city, with an = Machinery )

isti t f Industrial ® Chemicals & Petrochemicals
existing eco- system of Industria « Metallurgy
Units comprising of Auto, Electrical
Machinery & Electronics Units. Thus Figure 5.2 : Manufacturing investment

the envisaged planned development of
the NIMZ with world- class industrial
and logistics, residential, and social
facilities will enable Tumakuru in
becoming the preferred choice for investment.
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Among sectors identified, top three sectors in Tumakuru are electronics, electrical machinery, & auto
and auto components, which account for around 70% of total district’s manufacturing investment. Thus
Tumakuru has potential to be developed as a “High Technology Manufacturing Zone”

Karnataka is part of the South Auto cluster with presence of major auto and auto components players,
such as Toyota Kirloskar, Honda motorcycles & scooters, Hyundai, Nissan, etc. Given that Auto is a
prominent sector in CBIC Karnataka district, and Tumakuru is part of the emerging Auto Cluster, it is
expected to pick up as another Auto manufacturing destination.

Intrinsic USP’s of Tumakuru Region will facilitate positioning of the Nodes as a “High Technology
Manufacturing Zone”. Tumakuru will be a beneficial recipient of investment spill- over from Bengaluru,
by leveraging on existing Factors of Production in the region.

High-end technology hub

¢ Ma ndy; - Availability of skilled workforce

Figure 5.3: Factor of productions

e About 50% of MNC R&D centres in India are based in Bengaluru

e Around 400 of the Fortune Global 500 companies outsource their IT services to firms in
Bengaluru

e Thecity houses 500000 IT professionals, or 1/3" of the total IT professionals in the country

e Bengaluru is the 4" largest technological cluster in the world after Silicon Valley, Boston and
London

¢ About 50% of the world's SEI CMM Level 5 certified companies are located in Bengaluru

« Ranks 4™ in terms of tourists arrivals in India

¢ Moderate climate which attracts both domestic and foreign investors

Migration from low- tech manufacturing segment to high technology engineering and
electronics investments: While it will be beneficial to capitalize upon existing traditional industry set-
up on Food Processing and Textiles in the region, large scale investments with high output values will
require a migration evolution from low tech (textiles, basic consumer goods, simple mechanical
devices) to high- tech manufacturing (airplanes, complex electronics/ automation equipment,
automobiles etc.). Such transition as a candidate for high- tech manufacturing is envisaged
for Tumakuru.

Karnataka has been among the fore- runner states to promote the Aerospace sector aligned to India’s
“Make in India” campaign for this sector. It is the first state in the country to announce an Aviation
Policy with specific incentives and policy decisions to promote investments in this sector. Tumakuru
can leverage upon its proximity to HAL and Bengaluru. The presence of global R&D giants and private
aviation organizations such as BAE Systems, Boeing, Rolls Royce, Honeywell, Snecma, GE, EADS and
Boeing in and around Bengaluru will provide the necessary back-end linkages for Tumakuru for
attracting investments in the aerospace segment. Tumakuru has equal advantages when compared to

Final Report — Tumakuru Industrial Node Development Plan
PwC/ Nippon Koei



existing Bengaluru International Aerospace Park (BIAP), in terms of distance to port, good road
connectivity, skill labour availability.

Aligned to the above theme, for the sake of detailed industrial analysis in the subsequent sections, we have
conducted an in- depth assessment of the following sectors, to cover aspects such as sector growth in India,
opportunities, viability drivers, and key challenges design implications to make the node nationally and
internationally competitive for the sector.

Computer, electronic &
optical products

Auto and Auto Components Food Processing

5.2 Planning Development of Industry Sectors

5.2.1 Computer, Electronics and Optical products (CEO)

The global electronics industry which is USD 1,750 billion is the largest and fastest growing manufacturing
industry in the world?. The production of electronics products has continued to shift from developed countries
(US, Japan, Europe) to developing countries especially in Asia Pacific region. Asia’s contribution to electronics
components has increased from 42% to 52%8 between 2008 and 2011. With 5 out of top 10 countries, Asia
dominates the electronics market®. The global electronics industry is expected to reach USD 2,400 billion by
2020.

Over the last couple of decades consumer demand of CEO has been fueled by a phenomenal GDP growth in
India. Electronics market in India grew at a rate of 14% between 2007-08 and 2011-12. While demand increased
across all sectors, demand for high technology products, specifically electronic products have registered
significant growth and going by current estimates, the demand for electronics in the country is projected to be
USD400 billion by 20201,

7www.apit.ap.gov.in

8 World Electronic Industries (www.decision.eu), http://www.custerconsulting.com

9 Human Resource and Skill Requirements in the Electronics and IT Hardware Industry, NSDC
10 Task Force Report
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Source: ESC

Figure 5.4: Electronics Hardware production

Production of electronics hardware continued to experience significant growth over past years. Out of total
production, consumer electronics (25%) and Communication and broadcasting equipment and
telecommunication including mobile handsets accounts (28%) accounts for more than 50%.

The export of CEO is another potential market for India. CAGR of export recorded 23% from 2002 to 2012 and
the value of export recorded INR 44,000 crore.

. Electronics Components
Trend of CEO Export (in crore)

42,627.00 44,000.00 mmmm Communication & Broadcast
40,400.00 Equipments

——
31,230.00 mmmm Computer Hardware
25,900.00
I mmmm |ndustrial Electronics

mmmm Consumer Electronics

2008-09 2009-10 2010-11 2011-12 2012-2013

=@=total

Source: Electronics and Information Technology, annual report 2012-13

Figure 5.5 Trend of CEO Export (in crore)

Indian CEO Exports expected to increase from USD 4 billion to USD 80 million by 2020 Export of electronics
hardware accounts for 50% of total CEO export. Tamil Nadu leads India’s electronics hardware exports with a
share of 46%, followed by Karnataka (17%), Uttar Pradesh (14%), and Maharashtra (12%).12

However, currently, India’s exports stand at only around 17% of its total electronics hardware production.
Owing to increase wage rates in China, manufacturers are looking forward for alternate locations within Asia.

1 DEITY — National Electronics Policy 2012
2ESC
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Viability Drivers for Future Investment

National level related

Strong Govenrment support

«Tumakuru as well as Bengaluru have been notified as Brownfield EMC (Electronics Manufacturing
Cluster) for the purpose of M-SIP scheme (Modified Special Incentive Package Scheme) under
Central Scheme. These incentives help to overcome cost disadvantages. Details of incentives are
listed in Annexure.

Domestic market growth

*The Indian Electronics Industry offers a potential investment opportunity in various segments,
which include telecommunications, consumer electronics, computer hardware and software, and
medical electronic systems. Investors can access to the domestic market in Bengaluru as well as
other locations from Tumakuru Node

e Consumer Electronics would be predominantly driven by digitization, higher disposable income,
availability of financing, affordable products, retail chains are the future growth drivers for the segment.
Growth in household spending would have spin off effects in Telecommunications and IT Hardware as
well.

e Communication and Broadcast Equipment (CBE) would be mainly driven by future increasing mobile
penetration, entry-level mobile phones and an increasing rural subscriber base/mobile penetration to B
and C circles with mobile connections. Further, increasing number of wire line and wireless broadband
(Broadband Wireless Access/WiMax as well as demand for Consumer Premises Equipment and Fibre
to the Home are likely to drive demand in the long term.

e Computer Hardware would be driven by increasing household spend on IT, education, as well as
domestic IT demand by Indian companies especially in the small and medium businesses (SMB)
segment, e-governance initiatives under the National e-Governance Programme (NEGP), IT based
education in schools as well as growth of IT and ITES industry, growth in telecom infrastructure and
awareness and affordability of technology will drive the market of computer hardware

e Electronics Components (EC) and high-tech manufacturing: Wafer fabs, ATMPs, solar PV
manufacturing, storage devices, displays, display panels and nano-technology products will drive the
segment demand owning to industry’s effort to shift to high-end products. In line with energy
conservation measures, LED manufacturing is also likely to be a high-potential area. Increasing
subscriber base, growth in rural mobile telephony, broadband penetration and connectivity are the
major demand drivers

e Strategic Electronics would be driven by growth of defense sector. Defense and aerospace is one of the
key sectors in Karnataka. Tumakuru has equal advantages when compared to existing Bengaluru
International Aerospace Park (BIAP), in terms of distance to port, good road connectivity, skill labour
availability.

Tumakuru level related

Karnataka is already positioned as a leader in the 1T/ ITeS sector in India. More than a third of India’s Software
export is from Karnataka. Karnataka has also witnessed a fast growth in the hardware sector- Number of
hardware companies has increased from 27 in 2001-02 to 76 in 2008-09, while exports from hardware have
risen from US$ 78 million to US$ 823 million over the same period!3. The state is the 2nd largest exporter of

13 Sector profile, GIM
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Electronics Hardware!4, and 3t in Electronics & IT hardware production!s, with bulk of these companies
concentrated in and around Bengaluru. Given the mature eco- system, the CEO sector has been selected as one
of the focus industry sectors for detailed assessment for Tumakuru Node. Below are growth drivers for
Electronics manufacturing in Tumakuru:

Developed cluster Availapilty of Strong support by

skilled labour State Government

1) Developed cluster

Tumakuru is located 80km from city center of Bengaluru, which houses more than 2000 IT companies and
approximately 750 MNCs such as Wipro, Infosys. HP etc. While investments in the sector are primarily being
driven towards North Bengaluru Region, high land price and poor connectivity (crowded roads), and lack of
adequate public transport system may prove a deterrent. Tumakuru can leverage upon its proximity to
Bengaluru, and given an equal advantage in terms of skilled labour pool, can work upon improving other
facilitating factors such as proper housing and civic amenities, extension of Bangalore Metro to the NIMZ etc.

2) Availability of skilled labour

Abundant workforce and supply base available in catchment. There are institutions and research centers
dedicated to Electronics in Bangalore, such as Center for Electronics Design and Technology Electronics and
Radar Development Establishment (LRDE).

3) Strong Support by State Government

GoK has already taken policy initiatives to support Electronics sector in Karnataka. GoK formed IT millennium
Policy 2000, and ESDM Policy 2014 to provide various incentives with investors.

Key Challenges and Issues

While the CEO demand market in India is rapidly growing, the growth of domestic manufacturing is lagging far
behind. Total market in 2015 is expected to be 64.85 USD billion, while domestic manufacturing in 2015 is
expected to be USD 41 billion, which makes the demand supply gap USD 23.84 billion16. For large scale
investment in high technology engineering investments, India will have to migrate from low tech-
manufacturing segment as shown in the figure below.

“GIM
15 productivity & competitiveness of Indian Manufacturing : IT Hardware & Electronics
16 INDIAN ESDM MARKET - ANALYSIS OF OPPORTUNITY AND GROWTH PLAN, An IESA - Frost & Sullivan Report
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Source: Making move to low -cost countries, Bain & Company, 2005

Figure 5.6 Manufacturing review

Trade deficit of CEO import/export
(in USD miillion)

Currently. India depends largely on imports in this
sector. The imported value of CEO in 2012 recorded
USD 27,362 million and trade deficit was USD 19,623
million. Hence it is critical that key challenges
hampering the growth of Electronics Manufacturing in
India be addressed.

In terms of export, India’s share in global exports of
CEO is only 0.4%. 27% of exports are computers and 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
peripheral equipment, and 34% is communication
equipment. Source: AST

Figure 5.7: Trade deficit of CEO import/export

Cost disadvantage against Difficulties in just-in-time

import of final profucts supply

1) Cost disadvantage against import of final products

Infrastructure disabilities cause cost disadvantages in terms of manufacturing in India. Impact of disabilities on
cost structure is show in the table below. Major disability factors arise from lack of eco-system for component
supply base, low labour productivity and higher power costs in India.
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Table 5.1: Impact of Disabilities of Cost Structure

Cost Account India China Disability Factors in India
Raw Material Cost 85 85 Landed cost for raw material procurement due to
(+12.5%) absence of component supply base. (Excise
Duty:12.5% is imposed in case of domestic
Raw Material Freight Costs 3 1.2 procurement.)

High finance cost due to high interest rate for the
purpose of raw material inventory cost

Labour 2 2 Similar labour costs to China, due to lower wages
in India offset by lower productivity
Power and Overheads 10 7 High conversion cost due to high power costs and
uncertain supply
Total Cost 100 (+12.5%) 95.2 ~5% (17.3%) cost differential
Note: Assume power costs contribute to 5% of overall costs. Assume other overhead costs are same between India and China

Source: Interviews, DIT Task Force Study, Booz & Company analysis

It has been found that due to the above stated cost disabilities of domestic manufacturing, import of the final
products are more cost advantageous than domestic manufacturing. Cost disadvantage becomes even more
significant in case of ITA (Information Technology Agreement) products, because BCD (Basic Custom Duty) is
Nil on ITA products as per international agreement. Following chart shows the indicative computation of
domestic manufacturing and import finished products of both ITA product and non-ITA product. After
normalizing, domestic selling price is 100, whereas selling imported non-1TA production is calculated as 93.4 in
case of non ITA product. Also selling price of imported final products of ITA product calculated as 86.6. Thus
the import advantage of finished products is a major hindrance to development of CEO manufacturing in India.

100

o ———— ———— o ———— o ————

~ ~ ”, ~
Selling Price \ Selling Price N Selling Price N\ f Selling Price \
100 ] 93.4 ] 100 ] [ 86.6 ]
’ ’ ’ \ /
7 7 7 < L/
Domestic Manufacturing Import Domestic Manufacturing Import
(non-ITA product) (non-ITA product) (ITA product) (ITA product)

m base cost mfreight mtax mothers ®conversion cost mfinance cost = manufacturer's margin

Source : Indian Electronics System Design and Manufacturing (ESDM) Disability Identification Study

Figure 5.8: Comparison of cost of production — Domestic manufacturing vs import

2) Difficulties in Just in time Supply

‘Just in time’ supply is crucial in electronics industry for both domestic sales and export. The time span of
model change of this industry is short. In the case in personal computer, the model of products frequently
changes in several months. Also, relationships between sellers and manufacturers are not necessarily stable in
this industry. Therefore, the market is generally very competitive. However, due to inadequate infrastructure
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such as bad roads, higher turn- around time of ports and railways, the delivery of goods take more time in India
than in other developed counties.

Specifically, CEO products are one of the key products transported by air for both export and import. Due to the
criticality of ‘just in supply’ of the sector and nature of products being vulnerable to damage, air transportation
is preferable for CEO sector. However, airports in the region witness much higher dwell time for import and
export than international standard. The Chennai Airport takes an average of more than 4 days for import cargo
clearance, and 2 days for import, compared to 6 hours for export and 4.5 hours for import in Singapore. The
problems are the limited air capacity and the lack of sufficient infrastructure facilities (such as truck docking
bays) at the airports, as well as issues related to operational perforce (customs and documentation procedures).

Impact of delay in supply
Case 1:

In late summer 2004 Apple Computer Inc had to delay the launch of its new iMac due to the delay of
the G5 chips (a core component) from IBM. This delay meant Apple Computer Inc missed at least
part of the coming-back-to school sales with an estimated $32 million loss in the US.

Case 2:

A 72-day shutdown of LG Electronics' Changwon manufacturing plant in 1989 resulted in a $750
million loss because of the disruption to their domestic and global distribution.

Source : Supply Chain Strategy For The Consumer Electronics Industry, Wipro

Figure 5.9: Impact of Delay in Supply
Benchmarking against Global Competition

Cluster development

As discussed above, in India Electronics manufacturing suffers from several factors which impact its
competitiveness. The major ones relate to high cost of power, logistic, transaction cost (tax and custom duty
structure) etc. The Industry cluster concept is a means for overcoming these disadvantages, with the Central
Government promoting cluster development through various incentive schemes.

Strong support of establishment of High Tech Parks helps cluster development. Below are examples of ensured
infrastructure and initiatives of high tech parks in other counties. Most of them are yet to be implemented in
India. These hard and soft infrastructure need to be developed as part of cluster development initiatives.

” R&D/Skill Facilities for

ePlanned Parking «Common eHosting educational <Employee clinics
area information service seminars «Cultural and sports
«Ensured power system Training through events
supply *One stop online Industry-Academia «Safety management,
Sewage treatment custom clearance Collaboration fire fighting
+Organized internal system *Innovative product «Business Centre
road awards
«Public eAdjacent Academic
transportation and Research
«Testing facilities Institutions

Figure 5.10: Components of Cluster development
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Case Studies — Success factors in selected leading countries

TAIWAN

Although CEO sector in India is growing, India is still way behind major countries in the production of CEO. It
is important for India to study the key success factors from global sector leaders. Given the fact CEO sector is
largely dominated by Taiwanese products, key success factors of Taiwan CEO sector are examined and listed

below.

Strategic position as key suppliers of components to the global supply chain

Strong Government support for establishment of High Tech Park

Organized quality standard control

Dedicated R&D facilities

1) Strategic suppliers to global players

The Taiwanese have built up strategic suppliers of international firms rather than promoting expensive
vertically integrated national big players. It focused on the narrower set of capabilities demanded by the large

branded MNC.
2) Strong Government support for establishment of High Tech Park

Hsinchu Industrial Park  governed by Hsinchu Science Park Bureau (HSPB), Ministry of Science and
Technology, is mandated to provide excellent infrastructure and facilities. Also it conducts various activities for
industry promotion. It comprises six divisions: Planning, Investment, Environmental Protection and Safety,
Business, Construction Management, and Land Development, as well as four offices charged with duties related
to secretarial affairs, personnel, budget/accounting/statistics and civil service ethics.

Country Omponen bhoard T
Capabilities Manufacturing acking ) lesting
7 S ——————— T

Figure 5.11: Taiwan ICT Industry Development

99

Final Report — Tumakuru Industrial Node Development Plan
PwC/ Nippon Koei



3) Organized quality standard control

The Standards Division of the Bureau of Standards, Metrology and Inspection (BSMI) is responsible for
drafting standards policies and regulations. This division consists of four sections. The First Section is
responsible for general standardization activities including the drafting of regulations, guidance, harmonization
planning, administration of the CNS mark, compilation of the standards gazette, and promotion of national
standards. The remaining three sections are each responsible for standards in specific industry sectors.

Key Design Implication

Based on the previous reports and discussions above, the top issues and implications for the node design that
need to be resolved to ensure Tumakuru emerges as a top destination CEO sector can be broadly classified
around the three main areas:

Economic enhancers Value enhancers Administrative enhancers

eDevelopment of quality eTechnological readiness and
integrated industrial upgradation «IPR enforcment
infrastructure *Researc h and development Techonolgoy infrastrucure
<Easy acess to consumption «Cluster development
markets and gateways to
markets

eReliable availability of FoPs

Specific issues identified by electronics units located in close proximity to the proposed node in Tumakuru
district and implications to be considered in design of the industrial node are summarized below;
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Table 5.12: Key recommendation for the CEO sector

Components Issues Design Implication
Economic enhancers

e Some parts are precision parts. Since bad
condition of road, package cost is high to
g;cr)rtg;;d_ products,  otherwise  they  get . Chennai—BengaIu_rg Express Wa_y shoulq be considered.as a CBIC prio_rity project to
e Suppliers often fail to deliver parts or final enhance connectivity to Chennai Port with regular monitoring mechanism for update
products just in time, due to high idle time on statug (_)fw_orks. L .
Road on port and roads . Co_n_nec_tlwty issue of Ne_w Mangalore Port needs to be solved at the priority basis and
« Although there is a potential growth export utlllzatlo_n needs to be !mproved to promote e_xport_from West coast. Ports on West
market, port connectivity and quality of port coasts will create accessibility to export market in Africa and Europe.
Connectivity is suffi'cient enough to handle automobile . Satel_lite Township Ring_ R(_)ad (Bgngaluru) and Indiyidu_al Town Ring Road should be
export activities. considered as a CBIC priority project to ease congestion in Bengaluru Area.
e Some of critical auto parts are being
imported.
e Dedicated Freight Corridor may be considered as a CBIC priority project to enhance
e Rail transport mitigates the risk of damage. connectivity to Chennai Ports for import and export purpose. The operation of DFC
Rail However, currently there is no guaranteed needs to be efficient with delivery ensured in time bound manner.
delivery time by Indian Railways. e Tumakuru — Davanagere railway line may be considered as a CBIC priority project to
connect to Davanagere via Chitradurga.
. . . e Power procurement plan needs to be developed to layout power distribution and
* aHr:ghastgsrr]egqgg\?v?rcgﬂggg ggizsuiupnrmatr?: I;lsjf)/faer?/ transmission design and to identify Fhe required interveptions. _
sensitive to fluctuations (4-5% of scrap in | ® Sensors f';md energy meters to be |n§talled across various medium and low voltage
terms of value generated due to power cuts) network in the Node to adopt appropriate forecasting techniques.
Power « Power supply is in-consistent and in short e A ceptral cont!’ol centre tp be est_ablished, responsik_)Ie for network operations_ and
supply. running analytics on real time t_)usme._c,s data. The business reports would be available
« Current cost of power to industry does not online for all key stakeholders_ |_nclud|ng regulators, government and other State and
provide any distinct manufacturing advantages central Government Power entities.
* Needh |m_proved bp_?_rFS, roagj _Igetwork_ afnd e Prioritize road and transport network development in areas marked for clusters
Logistic }Nz:re ouglllrjg capa |d|t|%so/ to f gbpc_ariac'tybl(? r catering to electronics and telecom manufacturing
vvo:jlig ((:omlgz;'esdp(tecr)];% inolgdia) MO PUBNIC 1 o Invite logistics firms as synergistic and optional tenants to set-up base within NIMZ
Urban Transport e Inadequate  public  transport  between | ¢ Extension of Ben_galuru metro or other Urban transport (BRTS etc) may be proposed
Bengaluru & Tumakuru. for easy commuting for employees from Bengaluru City to Tumakuru. Investors can
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Components

Value enhancers

Issues

Products need to be renovated to match
global trend shifting toward efficient and

Design Implication ‘

consider Bengaluru City as a recruitment base and access to a large pool of talent in
Bangalore City.

Doubling of existing rail line between Bengaluru and Tumakuru may beneficial for
passenger transport

Establish Government affiliated R&D centre in proposed Knowledge Park

R&D promotion more eco-friendly vehicles. However, since | ¢ GoK may promote R&D activities through incentives.
the sector remains unorganized, latest | e Industry-Academia Collaboration on Innovative R&D needs to be encouraged
technology is not implemented.
Landed cost for raw material procurement | ¢  Formulate State Policy to Set up Knowledge Park inside the Node to provide Centre
due to absence of component supply base. of Excellence and to attract SMSE
Requires good primary and secondary v' Training Facilities and Skill development centre
Cluster .
component supplier base v" New Product Development Centre
development/Technology A . S . . N
. Need centralized testing and certification v Centre for quality standards Control, improvement, monitoring
infrastructure . v - . . . L
agencies Ingenious Equipment & Material Testing facilities
Good to have additional support services like v" Quality testing labs to ensure export quality of the products etc.
prototyping, shared infrastructure etc.
e Implement actions under KIPP to enhance skill availability
v Revision of existing Skill Development Policy of the State and preparation of
Draft Skill Development Policy 2015-20 comprising detailed road map of
schemes, yearly target outcomes, and budgetary provisions in FY15/16.
v" Arrangement of an annual industry-government round table to continuously
Requir d telv trained manpower to understand the skill demand with changing contexts. Foreign investors
mictlattl e?)agicequrz:n{:fac?urien ando € lant including Japanese investors may be invited as participants of the roundtable.
Skill labour for high management needs 9 P v Introduce new curriculum to match up-to-date skill requirement.
technology curr %tl low cost vet skilled labour for hi- | ® Formulate State Policy to Set up knowledge Park inside the Node
manufacturing urrently Jow cost yet skitled 1abour 1o v" incentive industries to participate in the Training and Placement of workforce

tech manufacturing is in short supply; can be
augmented

to promote private investment and partnership
National Skill Development program may be re- aligned to include and promote
training provided directly by the employer through some grant provision by the
government. For eg. Siemens India has a training center in Bengaluru, which is well
equipped with modern facilities to conduct trainings for fresh Siemens GTE (Graduate
Trainee Engineers) & also extended to the College/University students to be trained in
advance areas of Electricals & Automation.
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Administrative enhancers

IPR regime

Strong IPR protection is required to encourage
R&D activities. However, Legal framework of
IPR is weak, and not willing to transfer the
technology

Conduct seminars for private sectors to enhance awareness on Patent law and
application process/requirement in India and to encourage IPR registration.

Quality control

It is mandatory to obtain BIS certification to
manufacture, store, sell and import prescribed
30 electronic and information goods, and
additional components.

Formulate State Policy to Set up Knowledge Park inside the Node
v' provide Indigenous support facilities such as Equipment Testing, Quality
Control to promote innovative product development
Good to have certification agency for promotion and awareness creation of BIS
regulation.
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5.2.2  Auto and Auto Components

Sector performance

32.8

The global automobile market has witnessed a
significant change since 2008-09, owed to
economic crisis which led to a decreased market
share and dipping sales figures for most of the
global players. In the wake of this change,
developing regions like Asia Pacific have shown
greater potential as against developed economies
where the investments are gradually retracting?’.

Asia Pacific region (India, China, Far East
countries) are bound to witness highest growth in
the next few years with a regional contribution of
2008 2013 more than 60% to world automobile market?s.

®BRIC ®Japan ®USA mGermany = SouthKorea ®UK A closer evaluation of country wise breakup of

Source: Auto facts Automobile  production unveils that the
production numbers of BRIC nations collectively

Figure 5.13 Top Contributors to the Automobile doubled from 16.5 million units in 2008 to 32.8

Production (in Million Units) . S . .

million units in 2013. This substantiates the
fact that the BRIC nations together with
other developing nations of Asia Pacific
region will drive the Automobile market in
the future.

The Automobile Industry has a distinguished
place in the Indian manufacturing sector. India
contributes around 3-4% to the total global
production of passenger cars and commercial
vehicles. In contrast to the global economic
slowdown, Indian automobile industry has
registered a steady growth rate in past few years

with the total production numbers following a

CAGR of 6%-7%. The overall vehicle production Figure 5.14 Value chain in Auto Sector

inclusive of all the categories doubled from 10.85

million units in FYO8 to 21.55 million units in

FY14. As evident from the market share of

different categories of vehicles shown in the 2nd graph, two wheelers dominate the automobile sector in India
with a share of 78% in the total vehicle production. In parallel with vehicle industry growth, growth of auto
component industry is also expected. Market potential is estimated to grow to USD 150 billion by FY20 from
USD 56 million in FY11. Contribution of GDP manufacturing of auto sector recorded 47.8%1°.

Indian Original Equipment Manufacturers (OEM) (e.g. Tata/Mahindra/Ashok Leyland/Hindustan Motors),
provide all of the functions starting from Tier 3 to assembly are present in India. There are cases when they
import components from outside India, but their basic tendency is to use domestic components. On the other
hand, foreign OEMs (e.g. Toyota/Nissan/Hyundai/Ford) are seeking Indian domestic market to locate their
Tier 1 suppliers in India. Currently Tier-2 and Tier-3 supplier are producing components outside India that are

17 pwC Report on Automobile economic Outlook and employment situation
18 Auto facts
19 SIAM
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imported to Tier-1 supplier in India. However, foreign OEMs are also seeking Tier-1, Tier-2 vendor base in
India, which will ensure presence of the entire value chain of the auto sector in India.

There are prominently well-established clusters in 3 regions of the country. The NCR cluster in the north is
home to the biggest car manufacturer of India, Maruti Suzuki together with few other OEMs especially in the
two-wheeler segment. While the western cluster sports a mix bag of OEMs across all the categories of vehicles,
the southern cluster (Chennai cluster) has a dominance of passenger car manufacturers along with large scale
commercial vehicle production. In terms of Two-wheeler production India is 2"d largest producer in the world.
The market share of two wheelers accounts for approx. 80% of sales by volume in 2012-13.

204 206 216
17.9
141 Two
10.9 11.2 Wheelers,
I I I -
D> O Q > & Qo) 3
Q QO N Ad e N Jad
‘ 1 y o y & U]
SN o R > » > >
S q/oo RS o o© o o
Passenge
m Passenger Vehicles ®Commercial Vehicles Three . r
Wheelergehicles Vehicles
m Three Wheelers m Two Wheelers J !
W A% 3% 14%
Source: SIAM

Figure 5.15: Production trend of Vehicles in India  Figure 5.16: Production of Vehicles in India by

volume
(In million)

There are 16 sub-sectors contributing to auto exports globally. Amongst which top 8 sub-sectors contribute to
more than 90% of total global exports. Nearly 80% of the global exports comprise the products cars (51%) and
Parts & accessories of motor vehicles (27%). Germany leads in both the top subsector exports mentioned above,
followed by Japan and United States in both the categories.

Export of auto and auto components is also witnessing robust growth with 28% of CAGR growth from 2002 to
2012. 68% of export is motor vehicles and 29% is parts and accessories. India has improved its share of exports
from 0.21% in 2003 to 1.03% in 2013 (rank 31 to 22). Consistency is maintained in the exports of top two
commodities cars and parts and accessories of motor vehicles. India has improved its contribution to exports in
Motorcycles, side-cars from 1.32% in 2003 to 7.97% in 2013 (Rank 14 to 3) of Global exports in this subsector.
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Trailers &

Public- Trucks, Parts and semi-
transport Cars motor Parts & accessories trailers:
Rank type (incl. vehicles access of Motorcycles, ’
Tractors . . of other
(2013) passenger station for the motor side-cars .
. motorcycles  vehicles not
motor wagon) transport vehicles & eveles mechanicall
vehicles of goods y Y
propelled
1 Germany Japan Germany Mexico Germany China China Germany
(1 @ ) ®) @ @ @ )
United United United - .
States of China Japan States of States of Japan Ta.' Pel, United St_ates
2 - - - Chinese of America
America (24) 2) America America 1) 3) @)
2 @ @)
United
3 Mexico Germany States of Germany Japan India Japan China
(10 ) America ©)] ©) 14) @) )
(6
a Netherlands Poland Canada Thailand China Italy Singapore Netherlands
3 (11) ©)] (1D (15) (©)] O] (6)
Korea,
France Kore‘_':\, Republic Japan Koreg, Thailand Italy Poland
5 Republic of Republic of
4 of 4 (13) ) 14
(3 (1)
©)
India 16 16 19 24 21 3 21 37
(22) (19) (30) (36) (33) 14) (33) (49)

Source: Intracen, PwCAnalysis

Figure 5.17 Global ranking of export of auto and auto components

Indian exports are dominated by Motor vehicles in the recent years. The exports are being shifted towards the
motor vehicles from parts and accessories of motor vehicles. This shows a gradual shift to a higher position in
the value chain of auto industry.
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0%

Source: intracen.org

20 The no. in the bracket is rank in the year 2003.
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Parts and accessories for motor vehicles
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Viability Driver for Future Investment

1. National level related

Policy drivers

«The National Strategy for Manufacturing, drawn by the National Manufacturing Competitiveness
Council (NMCC), has identified “automobiles sector” as a priority area. The Government of India
has taken a number of initiatives to promote growth in the sector.

«Automotive Mission Plan (AMP) 2016 has been formulated. The AMP targets exports worth US$
40-45 billion in 2016, including component exports worth US$ 20-25 billion and outsourced
engineering services worth US$ 2—2.5 billion. The AMP targets a total turnover of US$ 145 billion by
2016.

Growth in consumer demand

Demand from domestic market is 80% of total vehicle production. Domestic sales have grown 11% in
last 6 years and trend is expected to continue.

«Market highly under penetrated — 15 cars/1000 people when compared to USA and Germany (500 —
600 cars/1000 people)

eIndia witnessed high growth rate in terms of motorcycle productons, and the second largets
produccer after China globally.

Motorcycle production trend (in million units)
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60%
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30%
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China India Indonesia Thailand

w2006 w2012 =—A—growth rate

Source: Trends in Motorcycle fleets worldwide, PwC analysis
Figure 5.19 Motorcycle production trend
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Potential global demand for smaller car

«Customer’s purchase behaviour is shifting globally toward efficient and eco-friendly vehicles. Both
emerging and established market have been witnessed the trend as shown below. India based car
manufacturers have expertise on small car production. Top passenger vehicles models are Maruti
Suzuki Alto (Mini) and Maruti Suzuki Swift (Compact). 75% of sales of motor vehicles were less than
US$12,000. Accessibility to potential domestic market, Tumakuru is strategically located where
manufactures can enter export market through both ports on West coast to access Europe or African
market as well as East coast to access Asian market.

Potential growth of smaller car sales
(in million units)

®m Emerging markets
(BRICS etc.)

m Establised markets
(US, Europe, Japan)

2012 2020

Source: The road to 2020 and beyond: What'’s driving the global automotive industry
Figure 5.20 Potential growth of smaller car sales

2. Tumakuru level related

Karnataka is a part of South Auto cluster where major auto and auto components players, such as Toyota
Kirloskar, Honda motorcycles & scooters, Hyundai, Nissan, India Yamaha motors, are concentrated. Further,
Tier 1& 2 forming approximately 80% of output and employment, and accessories unit cater to major share of
investment at 65% in Karnataka. At present major players of auto and auto components sector are dominated in
Bengaluru. However, Bengaluru is being saturated due to land supply. Further, Tumakuru node has presence
of Tier 2 and 3 units that are into manufacture of parts and accessories. These are export oriented units or
suppliers to auto companies in nearby area of Bengaluru Urban and rural. Tumakuru, located 80km from city
center of Bengaluru can be the next destination for auto components sector. Below are growth driver of auto
components sector on Tumakuru.

Presence of majoir Availability of

Connectivity to
ports

Proximity to
R&D base

Sales market large tracts of

OEM players, Tier-
industrial land

I, Tier-11 suppliers

1) Presence of major OEM, Tier-1, Tier-II players

Karnataka is a part of South auto cluster which is located at Hoskote in Bangalore Rural, Bidadi in Ramanagar
and at Dharwad. There are leading OEM companies located such as Toyota, Volvo for four wheelers, and Honda
motor cycles & Scooters for two wheelers. Honda Motorcycles & Scooters set up an additional plant in
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Narasapura, and have witnessed a fast growth from 2012-13 to 2013-14. Domestic sales increased at 34% and
exports increased at 20.9%. There is large demand of components for two wheelers.

Not only major OEM players, there are abundant Tier-1 and Tier-11 players in Karnataka, such as DENSO, Aisin
Seiki, BOSCH, APEX auto, Faurecia. There is large demand of components for these players.

2) Connectivity to ports

As discussed, there is a big potential in export market, and connectivity to ports are critical factors. Tumakuru
has access to three ports both West side (Mangalore Port) and East Ports (Chennai, Ennore Port and
Krishnapatnum Port) via NH and SH. Further, ICD in Bangalore is easily accessible. Improved connectivity to
Mangalore Port is extremely crucial to improve export market potential for Tumakuru for the Auto sector.
Further projects such as Dedicated Freight corridor between Bengaluru & Chennai (with spur to Tumakuru
NIMZ) will enable smoother and faster transport of heavy auto and auto parts from the logistics hub within the
NIMZ to Chennai Port directly.

3) Sales market

Bengaluru has the highest number of registered vehicles in 2011 among major cities in India. Tumakuru is
strategically located having access to big car markets on West Coast States, such as Gujarat and Maharashtra as
well as east coast states such as Tamil Nadu and Andhra Pradesh having higher spending propensity towards
purchase of automobiles. (Gujarat and Maharashtra have 1st and 2" highest number of registered vehicles)

4) Availability of large tracts of Industrial Land

Phase IV- VI of Tumakuru NIMZ is around 10,096 acres of greenfield industrial area. Given that auto
manufacturing hubs require larger industrial plots (the Toyota Factory is Bidadi is spread over around 3,000
acres), and there is acute shortage of such large tracts of industrial land in and around Bengaluru, Tumakuru
has an intrinsic advantage of attracting auto sector manufacturers given the existing developed cluster for the
sector, and other advantages elaborated above.

5) Proximity to R&D base

About 50% of MNC R&D centres in India are based in Bengaluru. The sector may utilize the skill force and
facilities for R&D activities for the sector.

Key Challenges and Issues

Despite the robust growth of auto and auto components sector in India, however, annual car production in
China is almost 7 times of the number in India, as seen in the graph below.
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Car production in 2013 across countries ( in thousand in units)
25,000
22,116
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®m The number of car production

Source : OICA, PwC Analysis

Figure 5.21 The number of Car production

Growth of auto component industry is directly linked to the growth of automobile industry. More than 65%
auto component is sold to the OEMs21. At the same time, export market is becoming an important growth
driver in recent years. However, India’s share of global export for auto and auto components account only for
1%, while 13% of auto components are being exported22. Components being exported are engine parts (31%),
drive and transmission (19%), suspension and braking parts (12%), electrical parts (9%), body and chassis parts
(12%), and equipment (10%). Although the component industry in India has holistic capability to manufacture
the entire range of auto components, the Indian auto components sector has over 500 organized sector players,
and the 5000 organized players. India continues to be a net importer of auto components with its trade deficit
for automotive components having expanded to USD 4.4 billion in 2009-10 from USD 210 million in 2004-0523.

Price competitiveness is the critical factor in auto and auto component sector. Automotive
Mission Plan 2006-2016 observed that the cost of manufacture of a passenger vehicle in China is
23% lower than in India with the principal difference owing to higher taxes and their cascading
impact in India. Higher labour productivity and lower infrastructural costs makes China more
competitive24,

At the same time, compared to other developed counties of major auto manufacturers such as USA and Japan,
there is high potential of growth in auto and auto component sector as showcased in a rapid sales growth of
Volkswagen. Sales figure in India was 30,319 vehicles in 2010 as against 2,801 cars sold in the year 2009, a big
leap of over 500 per cent25. In addition, Volkswagen announced in 2014 the commencement of export of some
models like Polo, Vento manufactured in Pune plant. It is critical to improve current challenges for further
development of this sector.

Major challenges of auto and auto components manufactures in India highlighted during the stakeholder
meetings are lack of infrastructure, lack of R&D activities, and frequent labour issues. These challenges cause

21 Automotive Mission Plan 2006-2016
22 Qverview of Indian automotive component Industry, Tata strategic group management
23 INDIAN AUTO COMPONENTS INDUSTRY: RIDING THE TIDE
24 Automotive Mission Plan 2006-2016
25 Volkswagen website
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lack of export market. Hence it is not attractive for investors to develop entire value chain and to enter into
export market. There are scopes of investment to cut off the cycle for sector development.

@ of InvestmD

Figure 5.22 Major challenges in Auto Sector

1) Connectivity issues

Connectivity to ports and quality of ports are critical factors for export performance of auto and auto
components sector. The sector is leading industry in Tamil Nadu. Chennai cluster accounts for 35% of the
output by value and 60% of the exports. The figure shows companies located close to ports such as Nissan
Motor, Ford, and Hyundai recorded high export share, whereas export percentage of companies located inland
such as Volkswagen India is nominal.

The quality of ports is another hindrance to promote export in auto and auto component industry. Ports in
Mumbai are closest for Volkswagen India but it is reported that the company is looking at the Ennore Port due
to the infrastructure constraints and lack of dedicated Ro-Ro facilities26.

26 Automotive logistics (http://www.automotivelogisticsmagazine.com/news/vw-india-exports-vento-to-mexico)
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Figure 5.23: Company wise Sales market in 2013-14 (in unit number)

Improvement of railway facility and operation may require to promote rail transport and export for auto and
auto component sector. Toyota Kirloskar Motor(KTM) is a leading auto manufacturing company in Karnataka.
Export accounts for 32% of total sales, however the production amount is lower side compared to other major
auto companies. At the same time KTM is utilizing only about half of the current capacity with 310,000 units
per year. Despite of the proximity to the Bengaluru — Mysore railway line, all dispatches from the Toyota Plant
in Bidadi are by road transport with two reasons. One is that the loading facilities at the station were found to
be unsatisfactory — in particular the siding was too short to accommodate sufficient wagons to take the desired
loading. Secondly, the South Western Railway, being required to give operational priority to passenger trains,
was consistently unable to guarantee delivery times?’.

As the table blow shows, the traffic by rail is nominal for auto and auto related sector. Given the strong
potential for Toyota and another major auto companies to increase substantially both their exports and
domestic distribution of finished vehicles from the Bidadi complex, the problems associated with Toyota’s use
of rail should be addressed to promote goods movement in CBIC region.

21 Appendix 2, ITR 2
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Table 5.2 Commodity wise traffic

(in ‘000 tonnes) Chennai region

(Chennai, Kanchipuram, Tiruvallur, Tiruvannamalai,

Bengaluru region
(Bengaluru, Chamrajnagar, Kolar, Mandya,

Vellore) Tumakuru)

Originating Rail Road Total Rail Road Total
Car, Vans, etc 0 308 308 70 212 282
Two Wheelers 0 111 111 0 162 162
Tyre and Tube 0 173 173 0 181 181
Spare parts 0 222 222 0 245 245

Terminating Rail Road Total Rail Road Total
Car, Vans, etc 39 169 208 38 213 252
Two Wheelers 0 143 143 0 148 148
Tyre and Tube 175 175 0 0 188 188
Spare parts 4 228 232 2 216 216

Source : Pre-feasibility study Chennai Bengaluru Dedicated Freight Corridor

2) Labour issues

Automobile sector is labour intensive sector. The ratio of temporary workers accounts for as large part of auto

industry as approximately 40% in average.

Breakup of workforce in 2012-13
Total Total Total
19,500 27,264 76,251
0,
49% 40%
68%
0,
51% 60.20%
32%
Maruti Suzuki Mahindra & Mahindra Tata Motors
temporary worker employee

Source : PERMANENT PROBLEMS OF TEMPORARY WORKERS IN AUTOMOBILE INDUSTRY

Figure 5.24: Breakup of workforce in 2012-13

Many auto sectors raised the labour related issues because current labour laws are too favourable to workers. In
this respect, Rajasthan has taken initial steps to relax labour laws. Amendments to federal labor laws, including
the Industrial Disputes Act, 1947 (IDA), Factories Act, 1948 (FA) and the Contract Labour (Regulation and
Abolition) Act, 1970 (CLRA), have been approved by the Cabinet Ministers in the State of Rajasthan. Similar

initiatives may be taken by other States.
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Labour law reforms in Rajasthan
The proposed amendments include proposals to:

a) allow industrial establishments employing up to 300 workmen, to retrench (terminate)
workmen without seeking prior permission of the government. Currently, under the IDA, an
industrial establishment employing at least 100 workmen is required to, inter alia, seek prior
permission of the government before retrenching a workman.

b) raise the threshold of number of workmen engaged as contract labor by an employer for the
purpose of applicability of the CLRA from 20 to 50. Currently, under the CLRA, an employer
must obtain prior approval of the labor department if it wishes to engage a minimum of 20
contract laborers.

c) raise the threshold of number of employees for the purpose of applicability of the FA from 10
to 20 (in factories where work is being carried out with aid of power) and from 20 to 40 (in
factories where work is being carried out without the aid of power),

d) raise minimum membership from 15% to at least 30% of the total workforce in order for a
labor union to be recognized.

Source : International Labor & Employment Law Committee Newsletter, June 2014

International Benchmarking against Global Competition
1) Cost structure

Cost competitiveness is critical factor to promote manufacturing. The chart below shows the comparison of the
cost structure extracted from the Annual Report of two major automobile companies in India & China. As seen
below, India can be much more competitive if expenses such as excise duty (which is nil in China) are reduced
by the Government. Also such duty and other miscellaneous expenses such as high finance cost considerably
reduce the profit margin in India. Also unlike many other countries, certain taxes within the Indirect tax regime
cannot be off- set by passing on to the end users thereby increasing the overall cost for the manufacturer,
reducing their cost- competitiveness in the global market.
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Figure 5.25 Comparison of cost structure of Auto companies in India & China

2) R&D expenditure

R&D is critical for suppliers as well as OEMs to catch the global trend and engage themselves in the value chain.
As per stakeholder meetings, foreign investors need to import some of auto parts from abroad because the
quality does not meet the requirement. Enhancement of technology to improve the quality of parts is critical to

promote auto manufacturing in India as procurement source.

However, R&D expenditure in India remains

lower side compared to the global standard. The graph shows the R&D density, which is the ratio of county’s
GERD (Gross Expenditure on R&D) to GDP shows the one of the measures of R&D performance, the
proportionate of in GDP is shown as below.

Japan
Korea
usS
EU
China

India

R&D Intensity - GERD/GDP (2007)

3.40%

3.20%

Source: Benchmarking analysis report, European Assessment of Global Publicly Funded Automotive Research

Figure 5.26R&D Intensity
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Case Studies — Success factors in selected leading countries

GERMANY

293Value of export of major auto component
Germany is the global leader in the

in Crore (2005)
automotive industry. The automotive
industry is the largest industry sector in 192
Germany and it is regarded as the country’s
most important economic sector. Germany 115
hosts the largest concentration of OEM 94
plants in Europe. German OEMSs account for I l 39
17% of global passenger car production. In t

addition, Germany ranked the first in auto
components export. India also can be the Germany  Japan France Italy Korea

manufacturing hub for auto and auto Source: Defining the Role of the Government in the Transnationalisation
components in Asia after China. The key Efforts of the Indian SMEs in the Auto Components Sector

factors of success factors in Germany are as  Figure 5.27: Value of export of major auto components
below. (2005)

Paradigm shift of the OEM business model

Supplier contribution for technical advances

Strong focus on R&D activities

Comprehensive financial assitance

1) Paradigm shift of the OEM business model

Business model of OEM has changed as per change in auto purchasing behavior. As witnessed in the growing
demand of smaller cars, customers’ expectation is changing toward energy efficient and environment friendly
vehicles. OEMs in Germany are well engaging themselves with global trend and reinvent themselves in a
changing auto market.

2) Supplier contribution for technical advances

Technological advances are increasingly taking place on the side of suppliers. OEMs accordingly differentiate
themselves in terms of brand reputation and service. While suppliers themselves renovate products through
R&D activities, OEMs can focus on marketing to build long-term brand relationship.

3) Strong focus on R&D activities

R&D is critical for suppliers as well as OEMs to catch the global trend and engage themselves in the value chain.
Industry and the public sector have made a commitment to spend around 3 percent of national GDP per year on
R&D activities Germany is the highest concentration of all Europe automotive OEMs’ R&D center. Auto
industry in Germany accounts for more than one third of the country’s total R&D expenditure, which is EUR
19.6 billion in 2011. Germany has the largest patents applicants, around 3,650 patents per year.
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4) Comprehensive financial assistance

There are various means of financial assistance through various instruments available in Germany to fit the
needs of investors across sectors. Beside investment incentives such as grants, interest loans and public
guarantees, Government offers operational incentive, which includes labour related incentives and R&D related
incentives. Labour related incentives cover recruitment, training and wage subsidiary. R&D incentives are
offered in the form of grants, loans and silent/direct partnership.

Types of Incentives in Germany

Investment Incentives Operational Incentives
Package + Package

Cash Interest- Public Labor-Related R&D Incenti
Incentives Reduced Loans Guarantees Incentives MEENTIVES
| | | | |
Investment KfW Loans P
Grants (National Level) State Recruitment Grants
| | | | |
State .
llnr:u;estmenf Development Cum'Elr:Ied Sltale;' Training Loans
owance Bank Loans edera
| |
"only in Eastern Germany Wage Silent/Direct
Subsidies Partnership
Source : The Automotive industry Germany
Figure 5.28: Type of Incentives in Germany
Table 5.3: Key learning
Key factors Challenges in Tumakuru Learning

Paradigm shift of the OEM India based car manufacturers have Ports connectivity and quality need
business model expertise on smaller car production. to be improved to promote export.

Supplier contribution for The majority of manufactures in Tumakuru Strong Government support by
technical advantage are small players and do not have capacity incentives on R&D may be required

for R&D activity. Therefore, OEMs or Tier- to encourage R&D activities
I companies need to train them to meet further.
their requirement.

Strong focus on R&D
activities

Comprehensive  financial The sectors investors are facing issues in Labour related incentive may be
assistance recruitment and training of workers, and considered.
labour union management.

Key Design Implication

Based on the previous reports and discussions above, the top issues and implications for the node design that
need to be resolved to ensure Tumakuru emerges as a top destination auto and auto components can be broadly
classified around the three main areas:

117
Final Report — Tumakuru Industrial Node Development Plan
PwC/ Nippon Koei



Economic enhancers Value enhancers Administrative enhancers

eDevelopment of quality *Technological readiness and eLabour law reform
integrated industrial upgradation «Tax regime
infrastructure eResearc h and development *IPR enforcement
<Easy acess to consumption «Value addition
markets and gateways to «Skill Development
markets

<Reliable availability of FoPs

Specific issues identified by food processing units located in close proximity to the proposed node in Tumakuru
district and implications to be considered in design of the industrial node are summarized below:
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Table 5.4 Key recommendation for Auto and auto components sector

Economic enhancers

Design Implication

e Many auto parts are precision parts.
Given bad condition of road, package cost
is high to protect products, otherwise
they get damaged.

e Suppliers often fail to deliver parts to
OEMs just in time, due to high idle time

Road on roads

e Although there is a potential growth
export market, port connectivity and
quality of port is sufficient enough to
handle automobile export activities.

e Chennai-Bengaluru Express Way should be considered as a CBIC priority project to enhance
connectivity to Chennai Port with regular monitoring mechanism for update on status of
works.

e Connectivity issue of New Mangalore Port needs to be solved at the priority basis and
utilization needs to be improved to promote export from West coast. Ports on West coasts will
create accessibility to export market in Africa and Europe.

e Satellite Township Ring Road (Bengaluru) and Individual Town Ring Road should be
considered as a CBIC priority project to ease congestion in Bengaluru Area.

Connectivity e Some of critical auto parts are being
imported.
* S]?;/ig:?\/r:epot pc;];mlgtc(jelarai?airartgl;%?t ab; . Dedicat(_ed_ Freight Co_rridor may be considered as a CBIC priority project to enhance
_ introducing “Automobile Freight Train connectivity to Chennan Ports fpr import and export purpose. The operation of DFC needs to be
Rail Operator” (AFTO) scheme. However efficient with delivery ensured in time bound manner.
in?/estors are still not comfort.ed with am} e Tumakuru — Dayanagere railway line may be considered as a CBIC priority project to connect
guaranteed delivery time. to Davanagere via Chitradurga..
Port * 'rAr\:;Tlc():tg?n t,z?rri((e:alsar? d péﬁ?gsgl tlr?e ?;(?r?c:: o Enh.a_ncement other Minor ports (Karwal Port, Tadri Port etc) may be necessary to provide
ports on West coast are not fully utilized additional access to export market
e Extension of Bengaluru metro or other Urban transport (BRTS etc) may be proposed for easy
e Employees in Bengaluru city need to use commuting for employees from Bengaluru City to Tumakuru. Investors can consider Bengaluru
Urban Transport their own vehicles, due to inadequate City as a recruitment base and access to a large pool of talent in Bangalore City.
public transportation. e Doubling of existing railway line between Bengaluru and Tumakuru to facilitate passenger
transport

Value enhancers

* Pllg)l;jalfcttrserz]geghiﬁ‘ct)ir?e trsvcgn\f/gt:fii;%rr:tqztgg e Establish Government affiliated R&D centre in proposed Knowledge Park
9 g e GoK may promote R&D activities through incentives.

more eco-friendly vehicles. However, . . .
since the sector remains unorganized, | ° Industry-Academia Collaboration on Innovative R&D needs to be encouraged

R&D promotion
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Components

Issues

latest technology is not implemented.

Design Implication ‘

GoK has proposed setting up of an Aviation University. On similar lines, funding may be
proposed to develop a top- class Auto sector R&D institute with tie- ups with 11SC, Bengaluru
etc.

Skill development

The lack of skilled labour in certain
technical field, the investors need to train
workers from the basic requirement.

The skill is too conventional and does not
match the industry requirement,

Implement actions under KIPP to enhance skill availability
v" Revision of existing Skill Development Policy of the State and preparation of Draft
Skill Development Policy 2015-20 comprising detailed road map of schemes, yearly
target outcomes, and budgetary provisions in FY15/16.
v" Arrangement of an annual industry-government round table to continuously
understand the skill demand with changing contexts. Foreign investors including
Japanese investors may be invited as participants of the roundtable.
v"Introduce new curriculum to match up-to-date skill requirement.
Formulate State Policy to Set up knowledge Park inside the Node
v"incentive industries to participate in the Training and Placement of workforce to
promote private investment and partnership
National Skill Development program may be re- aligned to include and promote training
provided directly by the employer through some grant provision by the government. For eg.
Siemens India has a training centre in Bengaluru, which is well equipped with modern facilities
to conduct trainings for fresh Siemens GTE (Graduate Trainee Engineers) & also extended to
the College/University students to be trained in advance areas of Electricals & Automation

Administrative enhancers

Labour issue
[ )

Approx 40% is contract workers. Labour
productivity is less due to instability of
contract workers.

Labour laws are too favourable to
workers and not flexible. Industries
frequently face labour union issues.

GoK may consider relaxation of labour laws to ease labour union and contract worker
management, in line with other pro- active states such as Rajasthan
GoK may consider introducing incentives to industries for recruitment, training

IPR regime

Strong IPR protection is required to
encourage R&D activities.  However,
Legal framework of IPR is weak, and not
enforcement. Foreign investors usually
are not willing to transfer their
technology to domestic companies.

Conduct seminars for private sectors to enhance awareness on Patent law and application
process/requirement in India and to encourage IPR registration

Indirect Tax regime *

Complicated tax regime increase the cost
of production

GST is expected to be implemented. GoK needs to be prepared for smooth transition to GST
enforcement. Training on GST operation for tax officers need to be programed and conducted.
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5.2.3 Food Processing

The global Food Processing industry was estimated to be USD 3,200 billion in the year 201028, The US and EU
and together account for over 60% share of the global food processing industry. In the Asian region Japan is the
largest food processing market.

Top 20 exporting countries in food processing sector contribute about 70% to total exports of the sector globally.
In terms of value of exports in 2013, USA, France and Netherlands are the top three exporting countries. 5
Asian countries are present in the top 20 list; China ranks the 4th, followed by Thailand at 10th
and Indonesia at 12th positions. India secured the 14t position in the list of top exporting
countries in 201329,

Top exporting countries based on value of exports, 2003 vs 2013
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Figure 5.29: Top exporting countries based on value of exports

Across all regions, the major sub-sectors on the basis of demand are Meat, Poultry, Fruits and Vegetables and
Sugar. These sub-sectors contribute to more than 70% of the demand of Food Processing sector. The major
regions that contribute to more than 60% of the global retail sales of processed foods are United States and the
European Union. Currently, around 58% of produced food is consumed by developing countries. This is
expected to increase to over 70% by 2050 supported by the fact that over 35% of the world’s population
currently lives in China and India. Over the past 10 years (between 2003 and 2013) there have been
insignificant changes in terms of top exporters, across major food processing sub-sectors.

India has improved its position on the global food processing exports arena by from 1.1% to 2.1% share in total
food processing exports (22n to 14thrank). Improvement in export volumes has been remarkable in meat and
edible meat offal (from 23rd rank in 2003 it secures 8t rank globally) fish, crustaceans, mollusks, aquatic
invertebrates (from 12t to 4th rank), animal vegetable fats and oils, cleavage products (from 47t to 17t rank).
However, some in large segments of food processing, such as meat, fish and seafood preparations, dairy
products, cereal, floor, starch, milk preparations, etc., it still lags behind, thought these sub-sectors are among
the highest in terms of value added.

28 Gyan Research and Analytics Put. Ltd, 2012
29 Trade statistics for international business development, International Trade Centre, intracen.org
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Table 5.5: Trade competitiveness ranking, 2003 vs 2013, Food processing 3°

Fish Dairy Animal Cereal,
Meat and Crustaceans, Meat, Fish products, Vegetable Flour, . Veg&_etable, Miscellaneous
Rank Edible Meat Molluscs, and Seafood Eggs, Fats and Starch, M'Ik Fruit, Nut Edible
Offal Aquatic Preparations Hongy and Qils, Preparations ete Foqd Preparations
Invertebrates Animal Cleavage and preparations
Products Products Products
1 USA China China Germany Indonesia Germany China USA
) @ () @ @ ® @ ®
2 Brazil Norway Thailand N. Zealand Malaysia Italy USA Germany
(3) (@) €3 (4) (@) (2 (4) 2
3 Germany USA Germany Netherlands Netherlands France Netherlands Netherlands
) (3) (3) @ ©) (3 (@) (3)
Netherlands India USA France Argentina Netherlands Belgium France
2 (12) (4) 3) ®3) (@) (6) (4)
Australia Viet Nam Netherlands USA Spain USA Italy China
(5) (5) (6) (13) ®) (5) (3) (13)
India 8 4 43 21 17 28 25 28
(23) (12) G449 (39) (G (38) (38) (32)

Source: Trade statistics for international business development, International Trade Centre, intracen.org, PwC analysis

Food processing industry is one of the largest industries in India and is estimated to be worth USD 121 billion in
2012 and accounts for 32% of country’s total food market31. With a huge agriculture sector, abundant livestock,
and cost competitiveness, India is fast emerging as a sourcing hub for processed food. Around 90% of the
output of food processing sector is contributed by four sub-sectors - vegetable oil, grain mill and starch, dairy
and other food products. Output of the sector has increased from over USD 62 billion in 2008-09 to over USD
90 billion in 2010-1132 and is expected to grow at a CAGR of ~10% till 201533. Food processing industry in
India is increasingly seen as a potential source for driving the rural economy as it brings about synergy between
the consumer, industry and agriculture. A well-developed food processing industry is expected to increase farm
gate prices, reduce wastages, ensure value addition, promote crop diversification, generate employment
opportunities as well as export earnings.

Between January 2000 and November 2014, foreign direct investment in food processing sector in India stood
at USD 6.1 billion. The FDI spike has been registered in 2013 having marked the entry of several large foreign
players such as Nestle, Coca Cola, Hersheys, Mc Cormick, etc.

Y-o-y FDI in food processing sector, India, USll7)5mn
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mmmm D] in food processing sector, USD mn —a— % in total FDI, USD mn

Source: Fact sheet on foreign direct investment (FDI), DIPP

Figure 5.30: FDI in food processing sector, India

30 Numbers in brackets represents rank in 2003
31 D&B Research
32 Annual Survey of Industries (Conversion 1USD = 60 Rupees)
33 D&B Research
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The rate at which sub-sectors are expected to grow over the next few years is as shown in the table below.

Table 5.6: Sub-sector wise projected growth rates — Food processing sector

Segment Growth rate
Marine 4%
Fruits and vegetables 6%
Vegetable oil 5%
Dairy 8%
Grain mill and starch34 10%

Source: D&B Research, ASSOCHAM, Feedback consulting

The Ministry of Food Processing Industries (MOFPI) has formulated a Vision 2015 Action Plan that includes
trebling the size of the food processing industry, raising the level of processing of perishables from 6 per cent to
20 per cent, increasing value addition from 20 per cent to 35 per cent, and enhancing India's share in global
food trade from 1.5 per cent to 3 per cent.

Some of the other key measures undertaken by the Government include: amendment of the Agriculture
Produce Marketing Committee Act, rationalization of food laws, implementation of the National Horticulture
mission etc. The government has also outlined a plan to address the low scale of processing activity in the
country by setting up the mega food parks, with integrated facilities for procurement, processing, storage and
transport. To promote private sector activity and invite foreign investments in the sector the Government
allows 100% FDI in the food processing & cold chain infrastructure.

Despite of continual efforts and initiatives by the Government to provide the required stimulus to the food
processing sector, processing activity is still at a nascent stage in India with low penetration. At the same time,
though India is a key producer of food products, having an adequate production base for inputs, productivity
levels are very low in the country.

34 Average growth rate of food processing sector
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Viability drivers for future investments

There is number of growth drivers fueling the processed food sector in India and Tumakuru

1. National level related

Increasing disposable incomes, rapid urbanisation and changing eating habits

eIncreasing demand for functional food coupled with awareness about healthy/nutritional foods has
increased spending on health foods. Further, changing lifestyles has resulted in willingness to pay
premium prices for quality products

Policy drivers

«Government of India has been promoting the concept of Mega Food Parks and is anticipated to set up 50
such parks across the country by the end of 12th Five Year Plan, to attract FDIs

eLow entry barriers

«Various tax incentives and policy initiatives taken by the government to increase the share of India
processed food industry in the global market has encouraged entrepreneurs to set up food processing
units, specially export oriented units

«Sops to private sector participation; 100 per cent FDI under automatic route

«Agri Export Zones have been set up; under the government’s Vision 2015 plan, mega food parks to be
established

*Approval of National Mission on Food Processing
eLaunch of Infrastructure Development scheme to increase investments in food processing infrastructure

Availability of resources

«India has numerous advantages like availability of abundant raw materials, the second largest arable
land in the world, low labour costs

eDiverse agro-climatic conditions making it suitable for practicing different crops

India emerging as a procurement hub

eIndia is gradually emerging as a procurement hub for agri related produce. There has been a gradual but
significant improvement in product and packaging quality over a period of time, which has infused
greater confidence in the importing nations for Indian products

2. Tumakuru level related

Food processing is one of the most prominent sectors in Tumakuru district in particular. 48% of district’s
investment is dominated by food processing sector. Highest investments are in Vegetable oil, grain mill & starch
and gherkins. Segments within food processing have shown tremendous CAGR over last decade compared to
other sectors. Processing and preserving of fruit and vegetables is a leading segment with 20% export share
from India followed by grain mill products, starches and starch Product at 4% in 2012. Output-wise vegetable
and animal oils and fats, dairy products, grain mill products and starch products form 70% of share at India
level. The Central Government as well as GoK offer schemes for financial support to develop food processing
sector in Tumakuru.
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Established Food High input base of

Government
Cluster raw materials Sales Market

support

1) Established food cluster

There are four existing food parks in Karnataka in Malur(Kolar), Navanagar (Bagalkot), Hiriyur (Chitraduruga),
Jewargi(Gulbarga). Further, India Food Park (Rs. 1000 crore, 22,000 tonne capacity, spread over 110 acres) is
being implemented in Vasanthanarasapura IA as one of the 10 Mega Food Parks to be established in the
country as part of Central Mega Food Parks Scheme.

2) High inputs base of raw materials

Availability of raw materials is crucial for food processing industry. Tumakuru district is primary sector
intensive with 30% contribution of GDDP (2010-11), as compared to 18% in State. It is a major production
center of commercial crops- groundnut, areca nut and other major crops such as Paddy, Ragi, Maize, Cereals &
minor millets and pulses.

3) Sales Market

Organized retail markets such as Bengaluru & Mysore are easily accessible from Tumakuru. That the primary
catchment (Bangalore, Mysore) is within 200 kms radius is relevant especially with respect to transport of
perishable produce.

4) Government Support

GoK formed Integrated Agribusiness Development Policy 2011 to achieve sustainable growth in the field of
agriculture and allied sector, various incentives and relaxation are proposed as part of the Policy benefitting the
food processing sector as well as agriculture sector. Further Mega Food Park Scheme is applied to Tumakuru
under Central Scheme.

Key challenges and issues

While India remains a top producer of food, production yield levels are among the lowest amongst the BRIC
countries. Even though India is the largest producer of several agricultural commodities, there are high levels of
losses in the supply chain. A study conducted by the Central Institute of Post-Harvest Engineering and
Technology (CIPHET) in 2010 put the losses in the range of 0.8% to 18% and attributed them to several factors
including non-availability of facilities for aggregation, packaging, storage, transportation, and cold chain and
low level of processing of agricultural produce.35 A number of challenges/issues exist, hampering the growth of
the food processing sector across the value chain in the country:

35 Economic Survey 2013-14, Agriculture and Food Management, Chapter 8, p. 152, http://indiabudget.nic.in/es2013-
14/echap-08.pdf
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Figure 5.31: Value chain in food processing sector

Indian food processing sector has one of the lowest levels of processing activities vis-a-vis other countries.

Table 5.7: Percentage of food processed in India vis-a-vis in developed countries - 2010

Segment India Developed countries
Fruits and Vegetables 2.2% 65%
Marine 27% 60%
Poultry 6% NA
Meat 20% 70%

Source: Emerging Markets Insight

This is reflected in the exports basket of the country which is low in high-value added items.

Levels of complexity (value addition) in major exported food
processing sub-sectors in India, 2003 vs 2013

100% - - E 3
90% - 0% @
80% -
70% - 69% @
60% - - 63% M
56% M 6
50% - - 44 5 50% @ 50% @
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High High High High
Meat, fish and seafood food | Cereal, milling products and | Vegetable, fruit, nut, etc and Food processing, total
and its preparations its preparations its food preparations

©2003 m2013

Source: International Trade Centre (intracen.org), PwC analysis

Figure 5.32: Constitution of food processing exports basket in India, 2003 vs 2013
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There is substantial increase in exports of low value added, basic products, from 50% in 2003 to 63% in total
food exports. It was mostly on account of increase of low value added exports of meat, fish and seafood product
group. Also the dominant share of low value added exports in cereal, milling products and its preparations
increased from 90% in 2003 to 93% in 2013.

Below the consultant details and summarizes the issues and challenges of the food processing sector:

Inefficient procurement
and aggregation of raw
material

Food safety laws and Productivity levels and

Inadequate Inconsistency in central availability of trained

and state policies manpower

infrastructure facilities

1) Inadequate Infrastructure Facilities

Inadequate support infrastructure which is the biggest bottleneck in expanding the food processing sector, in
terms of both investment and exports includes: long and fragmented supply chain, inadequate cold storage and
warehousing facilities, road, and rail and port infrastructure. Lack of modern logistics infrastructure such as
logistics parks, integrated cold chain solutions, last mile connectivity, dependence on road over rail, customized
transportation, technology adoption (barcoding, RFIDs) and government support via incentivizing private
public partnerships are some of the gaps that exist in supply chain & logistics sector in India.

Status of current regulated markets by Agricultural Produce Market Committees (APMC) is discouraging in
terms of infrastructure facilities. Gaps in Marketing Infrastructure:

e Cold Storage units exist only in 9% of markets
e Grading facilities exist in less than 1/3rd of markets
e Scientific storage is only 30 per cent of the required capacity

e Only 11 States have taken initiative under NHM in establishing cold storages and eight states have
established 51 apni mandis, there is virtually no progress in the setting up of wholesale markets except
in Kerala

e Lack of cleaning, grading, electronic weighing and quality certification facilities3.
Cold Storage & Warehousing:

According to government estimates, India has 6,300 cold storage facilities (only around 10% in the domain of
co- operative/ public sector), with a combined capacity of 30.11 million metric tons that can store less than 11%
of what is produced, bulk of which are utilized for a single commodity, such as potatoes. As seen in the chart
below, CBIC states have a gap of around 11 million MT in cold storage capacity.

36 Report of the working group on agricultural marketing infrastructure, secondary agriculture and policy required for internal and external
trade, for the 12 Five year Plan 2012-17
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Gap in cold storage capacity, CBIC states, million MT
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Figure 5.33: Gap in cold storage capacity, 2010, CBIC states, million MT

e A major barrier to cold chain implementation in India is cost. The operating cost for Indian cold chain
storage units are double those of the Western countries (US$ 60 per cubic meter compared to less than
US$ 30 in the Western countries). And, a major cost contributor is energy expenses which account for
28% of total expenses in India ass against 10% in Western countries.

e Coupled with cost, are other issues such as lack of backward & forward linkages to supplement cold
chain such that commodities which are transported and stored in the cold chain have enough market
value to absorb the added cost

e Because of fragmented backward linkages (processor with farmers), the cold chain industry in India is
still seen by investors as high on capital, low on volume and requiring a long payback period for the
investment

e The warehousing capacity available in India is about 108.75 million MTs, and is projected short by at-
least 30% required during the 12th Five Year Plan period.

2) Inefficient procurement and aggregation of raw material

Agriculture in India is characterized by highly fragmented land holdings. Fragmented and dispersed nature of
crop production leads to lack of predictability of supply and homogeneity in quality required for large- scale
food processors. Agricultural trade is characterized by a long supply chain with multiple market intermediary
participation.

Identifying the current challenge, Govt. of India has introduced the concepts of Terminal Marketss7 and
Contract Farmingss. However, until recently, very few states have made reforms at state level in the APMC Act
to enact these concepts.

37 Terminal markets operate on a hub and spoke model where the markets form the hubs, and are linked to different
collection centres (spokes) that are located close to the production centres. It serves as an assembly, processing and trading
place for agricultural commodities.

38 Contract Farming is an agreement between the food processor (contractor), typically a large organized player, and the
farmer, whereby the farmer is contracted to plant the contractor’s crop on his land and deliver a quantum of produce, based
upon anticipated yield and contracted acreage at a pre-agreed price. The food processor provides inputs in terms of
technology and training to the farmer, to improve the yield and quality of the produce.
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3) Food safety laws and inconsistency in state and central policies

The Indian food regulations comprise various food policies that
have been enacted at different points of time, and are under the
ambit of various ministries of government of India. Historically
they were introduced to complement and supplement each other
in achieving total food sufficiency, safety and quality. The result is
that the food sector in India is governed by a number of different
statutes rather than a single comprehensive enactment. This
incremental approach has led to incoherence and inconsistency in
the food sector regulatory scenario. In addition the multiplicity of
ministries and administering authorities at both the central and
state level has resulted in a complex regulatory system that is not
well integrated adding an additional burden on the food industry.

Currently processors need to comply with
numerous laws and enforcement agencies at
the State level. Multiplicity of legislations
has led to conflicting approach, lack of
coordination and administrative delays.

On the export front the biggest hurdle for
growth in export has been the mismatch in
quality between what is produced in India
and what is required in the importing
countries.

There is lack of adoption of practices such as

traceability and certification, which, if
followed, could substantially increase trust
in Indian food products. Also certain Indian
food standards are dated and require
revision to improve the quality of Indian
processed foods, e.g.- the Meat Food
Products Order, 1973 (MFPO) is rarely
applicable to the current industry.

Another challenge is the multiple tax regimes. Commission
charges, market fee(varies generally between 0.50% to 2.00%),
octroi/ entry tax imposed by certain states, sales tax, weighing
charges, labour charges for handling ,loading and unloading,
though varying from state to state and commodity to commodity
is estimated to be approximately more than 12% of the total value
of produce marketed . Also the 12% excise duty on packaging
material for food processing industry is high considering that
packaging material constitutes a significant proportion of the cost
of the processed foods (50-55% in case of packaged juices, 35-40% for jams and potato chips). In contrast,
several countries like Ireland, UK etc. provide a differential treatment to food products and do not levy any
taxes on these segments. In Germany, the overall tax burden on corporates has reduced below 30% and
corporate income tax is only 15% on all corporate taxable incomes as against above 30% in India. Such
competitive tax regime has facilitated huge foreign investments in the country.

4) Low labour productivity

Another critical issue in India hampering food processing industry is low labour productivity. Indian food
processing industry is mainly constrained due to lack of productivity augmenting technologies, low capacity
utilization of plant, low level of processing technology, over staffed operations and poor management of
seasonal variations. Compared to other countries labour productivity in the food processing sector in India in
2012 was USD 10,103, which is twice lower than in China and almost three times lower than in Brazil.3°

Most of the food processing units in India are small scale and their inability to scale up has often resulted in
inefficiencies in operations. Small scale units find it capital intensive to invest in critical areas of efficiency such
as state of art technology and manufacturing equipment, trained manpower, quality and certification systems,
marketing & promotion.

5) Lack of adequate trained manpower

Many positive developments in the food processing sector have also resulted in the apprehension about the
emerging skill shortages due to mismatch between the demand for specific skills and available supply. In fact, of
late, shortage of skilled, semi-skilled and unskilled workers has emerged as a critical factor impacting the
competitiveness of Indian food industry. At each level in the value chain, there are strong deficiencies in
technical knowhow and support.

Apart from the above major challenges hampering the growth of sector include constraints in raw material
production, taxation, access to credit, processing plants with obsolete technologies, lack of applied research etc.

39 Agro-Industries for Development, UNIDO
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Benchmarking Against International Competition

The consultant has studied various parameters that are critical to achieve competitiveness in the manufacturing
sector along with the progression of India vis-a-vis competing countries on the competitiveness protocol. The
consultant presents the results of the benchmarking exercise below:

1) Cost Structure

Cost structure encompasses all the expenses that a firm must take into account when manufacturing and selling
a product. Various types of costs that are benchmarked in this section are: Raw material costs, labour costs
(including wages), Energy costs, Interest charges, distribution expenses (including transportation & logistics,
etc.)

Cost break-up as % of total sales, Food processing sector
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Source: www.enterprisesurveys.org, The World Bank

Figure 5.34: Cost structure — food processing sector
India has very high raw material costs though slightly better than Thailand but lagging behind China and Brazil
by a huge margin. Energy costs in India which are affected more by government action than by market forces
are almost at par with the competing countries.

There is lack of raw-material standardization in Indian food processing industry. Very few units have developed
linkages with the farmer to get assured supply of the required standard of raw material. There is the need to not
only develop linkages with the raw material supplier but also ensuring complete post harvesting infrastructure
necessary to keep the produce in a standardized form which is cost efficient for the industry. As a result, raw-
materials for fruits and vegetable processing like pulps, dried vegetables etc. are imported. Most of the firms
who are engaged in exports of processed food rely on imports for their critical raw-material. For meat & poultry
industry as well, there is lack of standardization of inputs.

2) Productivity

Labour productivity is the measure taken for benchmarking the productivity of Indian food processing industry
vis-a-vis competing countries. Labour productivity has been estimated as a ratio of Gross value added (GVA) to
the number of workers.

130
Final Report — Tumakuru Industrial Node Development Plan
PwC/ Nippon Koei



Labour productivity , (USD per employee)
150,000 126,079

100,000

50,000 29,710
10,103 20,702

8,052
o

India China Thailand Brazil USA

Source: UNIDO

Figure 5.35: Comparison of Labour productivity for export- oriented fish & seafood sector

Higher labour productivity of competing countries is one of the sources of competitive advantage over India, as
shown in the figure above. India has slight advantage over Thailand in terms of labour productivity in fish and
seafood segment, while China emerges as a leader having labour productivity more than double against
competing countries (both in fish and seafood and fruits and vegetables sub-sectors. China has a huge labour
force as compared to India but manages to have very high gross value added.

The primary reason is lack of processing in all the food segments in India due to which overall value addition is
minimized. Another reason is lack of technology available for food processing. There is limited availability of
food processing machinery, most of which has to be imported. Food processing sector, being dominated by
MSMEs; very few of these firms are able to afford imported machinery and hence reliance is on manual
processing.

3) Process time

Process time is a very important parameter for competitiveness as it is indicative of the overall time a firm uses
for production and reach to the target market. Countries which are able to achieve faster turnaround time and
have quicker time to market will enjoy competitive advantage in the market.

Number of days for EXIM custom clearance
3.5 3.5
4

Days taken for custom clearence for exports Days taken for custom clearence for imports

mIndia ®mChina m®Brazil mThailand

Source: Study on Innovative Interventions required in Manufacturing Sectors to make them Globally Competitive, Dun & Bradstreet
Information Services India Private Limited, Mumbai [2013], http://dsir.csir.res.in/webdsir/#files/reports/isri/food_processing.html

Figure 5.36: Process time taken for production and reaching to market

India stands at clear point of disadvantage as compared to competing countries (China, Brazil & Thailand)
because of higher process time as depicted in the figure above.

While overall process time is almost same in all the countries, time to market for Indian companies especially in
export markets is higher primarily because of longer time taken for both custom clearances for exports of
finished goods and import of raw materials in India. This disadvantage implies that, the delivery of imported
raw material/ machinery to the factory is delayed which could delay the entire production process. Further,
delay in custom clearance of exports means that the delivery to the overseas market is delayed by a fair margin
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which means delivery with tight schedules would have to suffer and markets would look for other supplier
countries for such kind of products.

Key Design Implications

Based on the previous reports and discussions above, the top issues and implications for the node design that
need to be resolved to ensure Tumakuru emerges as a top destination for food processing can be broadly
classified around the three main areas:

Economic enhancers Value enhancers Administrative enhancers

eDevelopment of quality eProductivity enhancement *Regulatory and policy support
integrated industrial «Efficiency in value chain for quality control
infrastructure management

*Easy acess to consumption Technological readiness and
markets and gateways to upgradation
markets

. - «Value addition
eReliable availability of FoPs

Specific issues identified by food processing units located in close proximity to the proposed node in Tumakuru
district and implications to be considered in design of the industrial node are summarized below:
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Components

Economic enhancers

Logistics

Issues

Warehouses in Tumakuru region are running at
full capacity and require immediate capacity
augmentation (Government provided
warehousing)

Most cold storage units in the state are non-
functional due to low profitability as a result of
rising power costs, low occupancy given
seasonality of crops, high cost of establishment of
multi- crop stage facility by SME’s etc. Currently
only 1 cold storage of 1500 MT capacity
operational in Tumakuru

Table 5.8 Key recommendation for food processing sector

Design Implication

To encourage investment in cold chain infrastructure, government may consider providing
finance and tax incentives for construction of modern automated warehouses and cold
chains. Similar incentives may be considered for construction of food parks, Warehouses,
Integrated cold chains, Modernized Abattoir etc, under public-private partnership.
Exemption from electricity duty may be considered.

It may also be considered that GoK develops common facilities such as cold- storage,
warehousing, packaging units etc to serve a cluster of MSMEs in the food processing
sector, as it may not be viable for them to develop by themselves such capital intensive
facilities owing to their scale and profitability

Water

Water supply shortage in Tumakuru district-
0.1 to 0.15 MLD of water being supplied by
KIADB indusial water supply scheme, many
brownfield industries utilising ground water
(uninterrupted water supply reqd. for
identified sub- sectors for Tumakuru)

Quality water supply assurance from KIADB to
including following projects identified by JICA team
v Yettinahole Water supply project
v' Water diversion (94 MLD) from Hemavathy Canal
Provide subsidy to companies to set up water treatment facilities such as STP, rain
reservoir etc.

food processing units is required,

Environment

Lack of drainage for common water for the
industries

Careful planning of new industries is required as the segment is highly sensitive to water
contamination

Introduction of green principles in manufacturing is to be promoted

Common effluent treatment plant can be developed by the government for similar
industries within the district

Urban
Transport

Value enhancers

I |

Employees in Bengaluru city need to use their
own vehicles, due to inadequate public
transportation.

Final Report — Tumakuru Industrial Node Development Plan
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Extension of Bengaluru metro or other Urban transport (BRTS etc) may be proposed for
easy commuting for employees from Bengaluru City to Tumakuru. Investors can consider
Bengaluru City as a recruitment base and access to a large pool of talent in Bangalore City.
Doubling of railway line between Bengaluru and Tumakuru to facilitate passenger
transport
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Components

Issues

Inadequate and fragmented supply chain and
logistic service prevents linkages of farmers to the

Design Implication

GoK should implement the proposed Agri logistic hub with efficient operation to
create backward and forward linkage, including export promotion support to attract
SMSE players

The Agri hub may contain following facilities;
- Aproduct development centre/ Incubation centre

improve the overall value of the product but this
will require skilled labour

i e o - Warehouse for incoming and finished goods
Supply chain market, depriving them of the opportunities - Cold storage facility 9 g
offered by the emerging retail boom. - Food testing / Quality control lab
- R&D centre
- Trading centre
- Packaging centre
- Dedicated parking for trucks
. R . Processing can improve the value of the end product and fetch better prices for the food
¢ At present onl_y un_skllled labour is Ut.'hzed in the articles in the international market. Investment in training and skilled labour will help
processing units given the nature of job and lack achieving the above
Manufacturing/ of processing capacities of raw food products - - . I
Processing Skills | «  Processing of the raw food articles can help Food processing specific training centres can be proposed to be setup for training

existing employees
Better synergy between existing colleges/ universities in this sector, industry and Govt.
run training centres under NSDC

Value addition
activity

Administrative en

Quality Control

Since majority of industry consists of small units,
it is difficult to access advanced technology and
machinery. Lack of technology adaption causes
low labour productivity and low value additions.

hancers

The lack of adherence to international food
standards and quality norms restricts imports of
processed food

The existing Indian standards are outdated and
not harmonized with international standards.
Lack of in-house quality control and testing
facilities in conformity with the international
standards. This is proving to be critical
bottleneck in exports of products

GoK may consider additional financial scheme to encourage procurement of upgraded
machinery, in addition to entry tax exemption (under Integrated Agribusiness
Development Policy 2011)

GoK should promote awareness on quality standards needs to be created through
seminars, newsletters and training programmes

Food Processing units should be encouraged to implement Standards such as 1SO,
HACCP etc
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Components ‘
Ease of doing
business

Issues

Multiple departments (pollution related, food
safety related, labour related) are to be
approached for clearances by an industrial unit.
Labor issues are also being dealt by different
departments

Lengthy process of custom duty clearances taking
almost 3-4 days for imports and exports

Design Implication

Implement actions under KIPP to improve the single window mechanism.
v" KUM to enhance exiting E-Udyami to include tracking system, helpline, information
such as contact details of nodal officers, incentive schemes available,
v' KUM to appoint dedicated person for each investor to support project clearances and
coordinate with line departments
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5.3 Implementation of recommendations

In order to build a comprehensive eco- system for the success of proposed industries within the NIMZ, while
economic enhancers (critical infrastructure projects in rail/ road etc) may be taken up by the State/ Centre
depending on the jurisdiction of the project, other soft components under Value enhancers suggested in the
above sections may be developed by the proposed Node Authority through self or by contracting to third party,
some others may be developed by formation of Industries Association.

Funding and incentives for some of the proposed value enhancing facilities may be availed
through existing NIMZ guidelines, such as the following:

- Technology acquisition and Development Fund: for patent (IPR), environment friendly machines and
equipment, environment audit, waste treatment practices

- Central Govt. schemes: for testing facilities, skill development within the NIMZ
- PPP schemes for skill development
- Central Govt. funding for establishment of ITI within NIMZ

- VGF for specialized polytechnics for relevant industry verticals
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6 Land Use Plan

6.1 Review of Existing Development Plan

As previously described, the master plan for Tumakuru NIMZ was prepared by KSIIDC. The master plan
proposed an inner road network and identified expected industries. The area distribution of expected industries
is summarised in the following table and figure:

Table 6.1: Proposed Industrial Area in Techno-Economic Feasibility Report

Industry Area Ratio
Engineering Goods 275 ha 680 Acre 30%
Electronic & Telecom Hardware 223 ha 550 Acre 24 %
Defence & Aerospace 172 ha 424 Acre 19 %
Textile & Clothing 102 ha 252 Acre 11%
Pharmaceuticals 82 ha 202 Acre 9%
Plastic & Plastic Products 68 ha 168 Acre 7%
Total 921 ha 2,276 Acre 100 %

Source: NIMZ Draft Techno-Economic Feasibility Report cum Development Plan by KSIIDC
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Figure 6.1 Ex1st1ng Development Plan for Tumakuru NIMZ
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Source: NIMZ Draft Techno-Economic Feasibility Report cum Development Plan by KSIIDC
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Further to the existing plan, the following points should also be considered in terms of transportation and land
use in order to make the node attractive for foreign investors.

Table 6.2: Items to be considered in Existing Plan

Observation in the Existing Plan Proposed Revision

Transportation

e Railway access is planned in the eastern side e Additional railway access has to be planned for the

from NH-4. Outputs from industrial plants western side to connect to a logistics hub for

in the western side have to cross over NH-4 integrated freight operations. The location for this

road to access the railway line. hub should be identified within the industrial
area.

e No trunk road connection to the west e Road connectivity to SH-84 should be considered.
(toward Mangalore port) is proposed.

e No public transport system is proposed. e A bus system is necessary to transport workers
from the proposed railway station to individual
factories.

Land Use

e Residential zones are planned in the western e The southern part of the node is close to the
area only (away from the National Highway). planned railway station and has big potential as a
residential area. Some residential areas should be
planned near NH-4 considering accessibility to

the road.

e Reserved forests are located beyond the e Residential areas with a buffer zone between
western boundary and need to be conserved. industrial zones and reserved forests should be
planned. The rich green environment should be
utilised for promoting residential developments

within environmentally friendly areas.

Source: JICA Study Team

In addition to the items mentioned above, water availability in this area is also important for the development
in Tumakuru Node, since currently there is no water treatment facility, reservoir and river. Taking the
availability of water into consideration, the feasibility of water consuming industries such as textiles & clothing
should be re-considered — existing plans proposed that 11% of the Tumakuru NIMZ area would be occupied by
those industries.

6.1.1 Existing Infrastructure Projects

Overview

NH-4, passing through Tumakuru Node in the north-south direction, has already been widened to six-lanes.
The development of the new Tumakuru — Davanagere railway line, which will run alongside NH4 and include a
station within the node, has also been planned. The existing Vasanthanarasapura industrial area will be
developed in three phases from Phase-1 to -3, for which the land acquisition has already been completed by
KIADB.
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Existing Plan for Vasanthanarasapura Industrial Area

A layout plan for the Vasanthanarasapura industrial area, located on the east side of NH-4, was formulated by
KIADB. Some factories of Indian engineering companies and a mega food park have been constructed or are
being constructed in this area, according to DPR of Vasanthanarasapura industrial park.

Table 6.3: Land Use of Vasanthanarasapura Industrial Area

No. Description Number Area Ratio (%)
(Acre)

1. Industrial - Plots 66 358 46

2. Residential - 84 11

3. Amenities & Utilities 5 38 5

4, Commercial 3 24 3

5. Parks, Buffer Zones & Open Spaces. 8 112 15

6. Transportation & Truck Parking. 2 39 5

7. Roads 16 97 13

8. Existing Road & Open Spaces - 20 3
TOTAL OF GENERAL I.A. 771 100
GRAND TOTAL (826.77 + 771.27)= 1,598

Source: KIADB

As illustrated below, connectivity to NH-4 from the east side is planned at three points, although a direct
connection to and from the west side of Tumakuru NIMZ wasn't included in the plan.
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6.2 Development Framework

6.2.1 Land for Infrastructure Development

The target year for completion of the node development is 2033. Taking into account appropriate development
scales and after discussions with nodal agencies, JICA Study Team proposes to develop the node in three
phases: Phase-A (2016-2019), Phase-B (2020-2024) and Phase-C (2025-2032).

Based on industrial analysis for Tumakuru Node by JICA Study Team, the major future industries are to be
traditionally strong industries including “Auto”, “Pharmaceuticals”, “Textile & Apparels”, “Food Processing”,
“Computer, electronic and optical products”, and other potential industries. The estimated land demand of
those industries was examined and following scenario was considered to be the effective scenario for necessary
infrastructure development.

Table 6.4: Land for Infrastructure Development on Tumakuru Node

Phase A Phase B Phase C Total
Industrial area 1,058 1,854 3,438 6,350
Residential area 517 517 517 1,552
Existing settlement 110 65 66 240
Infrastructure(road & plant) 599 192 353 1,144
Water body, green area & others 358 131 320 809
Total 2,643 2,759 4,694 10,096

Source: JICA Study Team

6.2.2 Future Population

The future population of the node, consisting of the working population and residential population, was
projected according to the land demand shown in Section 5.2.1 as well as the following conditions.

» The estimation is based on the population projection which JICA Study Team carried out in the Part-A
study.

» Residential area should be developed in each phase (taking into account the availability of domestic water),
with a plan for a final total 0f280, 000 residents to live in the Node.

» There will be workers who will live outside the Node; their families will live in the surrounding sub-
districts. Their population is estimated by subtracting the number of workers living within the node from
the total number of workers.

As a result, the working population is projected as 498,365 people with a residential population of 280,000
people in the Tumakuru Node in 2033.
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Table 6.5: Population Framework

Phase A Phase B Phase C
Working Population 21,739 86,791 498,365
Residential Population 93,333 186,667 280,000

Source: JICA Study Team

6.3 Land Use Plan

6.3.1 Spatial Development Concept

As shown in Section 5.1, a layout plan for Tumakuru NIMZ including Tumakuru Node was formulated by
KIADB. Taking this plan into consideration, JICA Study Team has prepared a new layout plan for Tumakuru
Node according to the following development concepts.

1.

Road Network

NH-4 is the main outer trunk road, and will provide logistical connections from/to the external area.

Connectivity with Mangalore Port will be improved by the new connection to SH-84 from Tumakuru
Node. In addition, traffic conditions will be further improved by connecting NH-4 to SH-84 through the
node.

The roads illustrated in red colour in the following figure will be developed as the main inner trunk
roads (The roads “1” and “2” will connect Tumakuru Node with Vasanthanarasapura industrial area.
The road “3” will connect the northern area of Tumakuru Node with NH-4 and the road “4” will connect

Tumakuru Node with SH-84) .

The intersections of NH-4 and inner trunk roads will be developed as grade separated crossings (in the
case of T-shaped intersections, side roads should be designed to connect to the main roads).

Road alignments will follow natural contour lines as much as possible so that the requirements for
excavation and filling will be minimised.

Logistics

The logistics sector (i.e. transport of freight) will be served by developing a new railway access line from
the node to connect to the proposed Tumakuru — Davanagere Line.

Grid Pattern for the Developable Area
The whole area will be framed in a grid pattern of roads forming large blocks of 500m-1km size.

Needful green area will be designed to keep Node area through development of open space with certain
ratio in each grid and street trees along the main/sub road.

Residential Area Development

Residential area is proposed along the south-west of node boundary. Extent of residential area is
equally distributed in all three phases to ensure a uniform growth. These residential areas are planned
based on the following factors.
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- Away from Polluting industries - Residential area is planned along the boundary to improve the
ambience of residence as the rich greenery landscape is naturally present along the node boundary. If
it’s centrally located, it means the area is surrounded by polluting industries, and cannot provide
environmental-friendly area for the residents.

- Safety — Container goods will pass frequently through primary industrial area, to avoid conflicts
between these freight traffic and domestic traffic; residential areas are planned away from the
industrial zone. For this reason, internal bus network system is proposed as shown in Clause 6.1.4.2,
instead of “walk to work” concept.

- Wind Direction —As the wind predominantly flows from SW to NE and SE to NW, residential areas is
planned in the windward region which will ensure fresh air.

- Reserve Forest — Proposed residential area in phase 3 will act as a buffer zone between industries and
residential area.

- Cluster Development - Residential areas are grouped along the node boundary to avoid haphazard
development. Cluster development will provide easy access to social facilities such as schools, health
centres, commercials, open space etc.

- Economic Development — This group development will reduce the cost of physical infrastructure
facilities and increase the value of market price in comparison with scattered development.

- Clustered residential zone will improve the socio-economic activities rather than scattered or
haphazard development.

e Residential areas will be developed in Tumakuru Node to support 280,000 people by 2033. Although
the current domestic water availability is limited to about 50,000 residents, water for the additional
230,000 residents will be allocated from Tumakuru Urban area in the medium and long-term.
Therefore, the scale of residential area is designed for 280,000 residents in total).

5. Environmental Reservation
e The river with the greenly buffer zone will be conserved.

e New rainwater reservoir and wastewater treatment facilities will be developed in an integrated and
consistent manner.

e Avreserved forest is located on the western area of Tumakuru Node. The appropriate buffer zone should
be allocated around the forest area as per existing guidelines (URDPFI Guidelines 2014, Ministry of
Urban Development). The establishment of residential areas alongside the reserved forest area and
other green spaces will help realise both the goal of environmental conservation and the requirement of
a green environment for residential areas.

Highly hydrophilic parkland with a clean and green environment will be designed by allocation of 100m wide
buffer zone along the stream in Tumakuru Node.
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Figure 6.3: Road Network Concept of Tumakuru Node

6.3.2 Land Use and Phasing Plan

Based on the development framework and the development concept above, the required area for each land use
category is estimated as shown in the following table.
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Table 6.6: Proposed Area by Land Use in Tumakuru Node

No. Item Area Remarks

1 Industrial Area 2,570.0ha 6,350Acre 5% of open space should be
included

2 Existing Residential Area 97.3ha 240Acre

3 Residential Area 614.2ha 1,518Acre

(Including Commercial Facilities
and Social Facilities)

4 River & Buffer Zone 324.5ha 802Acre
Solid Waste Management 72.3ha 179Acre
Facilities

6 Logistic Hub (Railway) 16.7ha 41Acre

7 Arterial Road 390.7ha 965Acre
Total 4,086.0 ha 10,096Acre

Source: JICA Study Team

Considering accessability to NH-4 and topographic conditions, the following phased developments are
proposed.

Phase-C

Vedanta Nar Sapura
Industrial Area

Phase-A

Phase-B

Source: JICA Study Team
Figure 6.4: Phasing Plan
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6.4 Development Plan for Residential Area

The development plans for residential areas are proposed according to “NATIONAL BUILDING CODE OF
INDIA (NBCol) 2005, Gol”. The specifications are shown in the following table.

Table 6.7: Specification of Housing Building

Item Amount

280,000 persons

Planed Population

Household Member » National Family health survey (NFHS) 2007 4.6 persons/family
Number of families (2033) > Population /4.6 (HM) 60,870 families
Specification of residence » Land per one housing 39 m2
» Total floor area per one housing 372 m2
» Total floor area of all housing unit 1,115 m2
» Number of housings 2,536
» Total residential area 2,693,986 m?
» Open space (15%) 400,000 m?
» Internal main road (10%) 309,800 m?
Total 3,407,900 m?2

Source: JICA Study Team

In addition to the residential area above, the number and required area for necessary public facilities (e.g.
educational facilities, health centers, offices, civic center etc.) are estimated based on the residential population
and “National Building Code of India”. The estimated results indicate that the minimum requirement is a total
of 180 ha for public facilities. According to the Indian standard, accommodations (hotel, service apartment,
guest house etc.) are not considered, however these facilities are also required to accommodate short stay
investors. Additionally, development of advanced educational facility such as international school and general
hospital serving high quality medical care are recommended to make this area more livable and attractive. The
required public facilities in Japanese standard are listed below:

Administrative facility
Convention facility
Cultural facility
Educational facility

Detached office of the municipal office

Assembly hall, Civic centre

Library, Museum, Art Museum

Kinder garden, Primary school, Junior high school, High school,
Vocational training school, College, University

e \Welfare facility Nursery centre, Day-care centre

® Healthcare facility Medical clinic, Health Centre, General hospital

® Security service facility Police office, Fire station

® Telecommunication Post office, Telecom centre

e Commercial facility Supermarket, Shopping mall

® Others Bank, Hotel, Research centre, Sport stadium (Playground)
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6.5 Implementation Plan (Development Schedule)

Tumakuru Node development will include pre-construction work, as well as land road network, railway access
line, water supply & treatment facilities, electric supply facilities, solid waste management facilities, and public
facilities. The following implementation plan is formulated based on proposed phasing plan and identified work
items and volumes.

Table 6.8: Implementation Plan (in year)

Phase | Stage

Work I'tem

2

3

4

5

6 7

8 9

10 | 11

12 |13

14 |15

16 |17

18 |19

20

1st

Approval of
Development Plan

Land Acquisition

EIA

Selection of Contractor

Detailed Design

Construction

2nd

Land Acquisition

EIA

AAAAAAA

Selection of Contractor

Detailed Design

Construction

Land Acquisition

EIA

Selection of Contractor

poecd

Detailed Design

Construction

3rd

Land Acquisition

EIA

Selection of Contractor

Detailed Design

Construction

Source: JICA Study Team

6.6 Cost Estimate

6.6.1 Land Development

Land development for Tumakuru Node will require only land grading works and will not require any additional
soil to be obtained from outside the node, since the node is located in an elevated area.
development cost will be relatively low compared to areas of low elevation. The total land development cost is

estimated as INR 3,985 million and the cost in each phase are shown below.

Table 6.9: Cost Estimate of Land Develo

ment (Tumakuru Node)

It means the land

. Phase 1(2014-2018) Phase 2 (2019-2023) Phase 3 (2024-2033)
» | UnitRate - - - Total
Item Description Unit Quany Cost Quantty Cost Quanty Cost
(INR) (INR Lakh) (INR Lakh) (INR Lakh) | (INR Lakh)
LAND DEVELOPMENT WORKS
Excavaton Imper Lsg.monhaffofste  cum 120] 2,140,787 2,569 [ 3,757,506 4509 [ 6,956,546 8,348 15,426
Land Development Works - - -
Soil Transportaon & Embankment  |Imper 1sq.monhaffofste  cum 190| 2,140,787 4067 | 3,757,506 7139 6,956546 3217 24,404
Total 4,281,574 6,636) 7,515,012 11,648( 13,913,092 21,565 39,850
Source: JICA Study Team
148

Final Report — Tumakuru Industrial Node Development Plan

PwC/ Nippon Koei




6.6.2 Housing Development

Based on the proposed plan for housing development, total development cost including construction of housing
buildings, pavements and open space is estimated as INR 34,517 million. The details are shown as below:

Table 6.10: Cost Estimate for Housing Development Plan

, Phase 1(2014-2019) Phase 2 (2019-2023) Phase 3 (2024-2033)
N | UnitRate : : : Total
liem Descripton Unit Quantyy Cost Quantty Cost Quantly Cost
(INR) (INR Lakh) (INR Lakh) (INR Lakh) ~ [(INR Lakn)
Costof Housing Area Constucton
o Housing sq.m 12163) 942895 114689 942805| 114680 | 942805 | 114689 | 344066
Residental Area Development
Open Space sq.m 63| 583721 39| 58371 39| 58372 369 1,108
Total 1526616  115058| 1526616 115058 1526616| 115058 | 345174

Source: JICA Study Team

6.6.3 Public Facility Development

Based on the proposed plan for public facilities, total development cost including construction of hospital,

commercial centres, sport ground, schools, and fire station is estimated as INR 14,098 million. The details
are shown below:

Table 6.11: Cost Estimate for Public Facilities Development Plan

. Phase 1(2014-2019) Phase 2 (2019-2023) Phase 3 (2024-2033)
liem Descripton Unit iR Quantty Cost Quantty Cost Quantty Cost 1od
(INR) (INR Lakh) (INR Lakh) (INR Lakh) ~ [(INR Lakn)

Costof Public Faciites Constucion
N Constucton of Public Faciles sg.m 12163 385402 46878 385402 46878 | 385402 46878 | 140635
Open Space sg.m 63| 186,667 118 186,667 118 186,667 118 354
Total 572,069 46,996 572,069 46,99 | 572,069 4699 | 140,989

Source: JICA Study Team

149

Final Report — Tumakuru Industrial Node Development Plan
PwC/ Nippon Koei



7 Infrastructure Development Plan

7.1 Roads & Public Transport

7.1.1 Sector Overview

Major industrial linkage to/from Tumakuru node will be developed with Bengaluru, Chennai, Chennai Port,
Ennore Port, Krishnapatnam Port, and Mangalore Port and corresponding roads to the linkages are delineated
as shown in Figure below. Present roads have four or six lanes on linkages with Bengaluru, Chennai, and
Chennai Port. However, there are some sections which are given only two lanes on linkages with
Krishnapatnam Port and Mangalore Port.
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Source: JICA Study Team

Figure 7.1: Number of Lanes on Major External Linkage (Tumakuru)

Linear distances from Tumakuru nodes to major destinations which are related to industrial activities of
Tumakuru nodes are summarized in Table below.
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Table 7.1: Distance from Nodes

From Tumakuru Node
Bengaluru 86 Ennore Port 352
To  /Linear Chennai 354 Krishnapatnam Port 343
Distance(km)  Tymakuru 19 Mangalore Port 250

Chennai Port 359
Source: JICA Study Team

Land demands and population demands of Tumakuru Node in three phases are forecasted by the JICA Study
Team as shown in Table 6.4 and Table 6.5, respectively.

“Development of NIMZ at Tumakuru, Karnataka, and Techno-Economic Feasibility Report cum Development
Plan” (F/S) was prepared by KSIIDC. In the F/S, development of three intercity roads of NH48, NH206, and
SH71 are proposed. These development projects aim to connect external linkage with Mangalore Port. The F/S
also propose internal road network with two type of road width (60m, 45m) and crossing structures on NH4.
Planning concept of road hierarchy and level of road density are not clearly mentioned in the F/S.

Development issues are selected with consideration of development vision discussed in Chapter 5.3 and
envisioned future road and traffic conditions of Tumakuru node, such as public transport promotion, smooth
transit in node, segregation of cargo traffic, and environmental conservation. Node development plan is
examined based on those issues.

7.1.2 Demand Supply Analysis for External Node Infrastructures

General

Traffic demand from/to node is predicted to examine capacity of node access roads and rail. Commuter traffic
and cargo traffic are subjected to prediction of the traffic demand. Prediction of the traffic demand and capacity
examination are made for each phases.
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Methodology

e Commuter Traffic Demand

Traffic prediction method for the commuter traffic is explained below:

Source: JICA Study Team

D Distribute estimated node employee (except employee living in node) to

@ Distribute estimated node employee (except employee living in

node) to neighboring Sub-District

Identification of Node Access Point

Grouping of Sub-Districts by access points and estimation of
total employee by access points

Examination of work time zones and peak hour total employee

number by access point

Assumption of type and share of commuting transport modes

by access point

Selection of traffic parameters (occupancy ratio, pcu convert

factors, etc.)

Estimation of peak hour pcu traffic volume by traffic mode and
access points

Figure 7.2: Work Flow for Commuter Traffic Demand Estimate

neighboring Sub-District:

Estimated node employee in foregoing chapter (except employee living in node)

is distributed to neighboring

sub-district in considering of urbanization trend and population frame of sub-districts. Sub-district within
about 50km from node center is selected for the distribution. Urbanization trend and the distribution result to
sub-district are shown in Figure 7.3 and Table 7.2, respectively.
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Source: JICA Study Team

Figure 7.3: Envisaged Direction of Urbanization

Table 7.2: Distribution of Node Employee to Vicinal Sub-Districts

Item Unit Year
2019 2024 2034
Area Residential Acre 517 1,035 1,552
Whole Acre 1,576 3,947 7,902
Population  Residential person 93,333 186,667 280,000
Employee (Res.) person 41,067 82,133 123,200
Employee  Sub-Districts
(R':gr)" Tumakuru person 17,600 44,084 88,264
Sira person 7,515 18,824 37,688
Gubbi person 6,085 15,241 30,515
Madhugiri person 5,988 14,998 30,029
Koratagere person 4,024 10,080 20,182
Chiknayakanhalli person 4,776 11,962 23,950
Pavagada person 5,333 13,359 26,747
Tiptur person 5,188 12,995 26,017
Turuvekere person 3,467 8,683 17,385
Kunigal person 4,485 11,234 22,491
Bengaluru person 10,348 25,920 51,896
Employee total person 115,874 269,513 498,365

Source: JICA Study Team
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@ Identification of Node Access Points

Four node access points (A to D) are identified based on sub-districts which are distributed node commuter,
existing roads and rail, and land use plan in node as shown in Figure below. Colored solid lines express
commuter volume between sub-district and node. Colored dotted line shows access route from sub-districts to
access points.
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Figure 7.4: Identification of Node Access Point

@ Grouping of Sub-Districts by access points and estimation of total employee
by access points

As hinterlands of each access point, sub-districts are categorized into each access points and total employee by

access points are estimated as shown in Table below. Some sub-districts distribute employee to two access

points due to positional property.
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Table 7.3: Grouping of Node Employee by Access Points

Sub-District Year
2019 2024 2034
A B C D A B C D A B C D

Tumakuru 5,867 11,733 14,695 29,389 29,421 58,843
Sira 7,515 18,824 37,688
Gubbi 6,085 15,241 30,515
Madhugiri 1,996 3,992 4,999 9,999 10,010 20,019
Koratagere 4,024 10,080 20,182
Chiknayakanhalli 2,388 2,388 5,981 5,981 11,975 11,975
Pavagada 5,333 13,359 26,747
Tiptur 5,188 12,995 26,017
Turuvekere 3,467 8,683 17,385
Kunigal 4,485 11,234 22,491
Bengaluru 10,348 25,920 51,896

Total 17,232 13,882 26,566 17,127 43,163 34,773 66,543 42,900 86,420 69,622 133,230 85,893

74,807 187,380 375,165

Source: JICA Study Team

@ Examination of work time zones and peak hour total employee number by

access point
Three work time zones in a day is assumed to introduce in node and hourly work time zones in consideration of
commuting time dispersion are proposed as shown in Figure 7.5. Peak hour total employee number is estimated
based on the work time zones for each access points as shown in Table 7.4.

Working

Shit

Commute ime - IN-a
Commute ime - IN-b

Source: JICA Study Team

Commute ime - OUT-a
Commute fime - OUT-b

Figure 7.5: Proposed Work Time Zones
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Table 7.4: Number of Node Employee in Peak Hour

Year
2019 2024 2034
A B C D A B C D A B C D
2872 2314 4428 2,854 7,194 5796 11,090 7,150 14,403 11,604 22,205 14,316

Source: JICA Study Team

® Assumption of type and share of commuting transport modes by access
point

Motor-cycle, car(including para-transit), and bus are selected as commuting transport mode and share of 20%,

20%, 60% are assumed as basic share of commuting transports. Mass Transit System, such as BRT, LRT, and

Railway is selected, in case that traffic demand exceeds capacity of road transports.

® Selection of traffic parameters (occupancy ratio, pcu convert factors, etc.)
Traffic parameters, such as occupancy ratio and pcu convert factors are selected in consideration of practical
example in India as shown in Table below.

Table 7.5: Traffic Parameters

Vehicle Type Occupancy PCU Convert
Ratio Factor
MC 1.2 0.5
Car 2.0 1.0
Bus 60 3.0
BRT 60 -
LRT 1,500 -
Railway 2,000 -

Source: JICA study team

(D Estimation of peak hour pcu traffic volume by traffic mode and access
points

Peak hour pcu commuter traffic volume are estimated based on peak hour commuter number, commuting

transport mode, share of commuting transport mode, and traffic parameter for each access points.
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e Freight Traffic Demand

Traffic prediction method for the cargo traffic is explained below:

@ Identification of input materials and output products by
industry, Assumption of origins and destinations, packing
type, and transport mode for input materials and output
products

[
@ Estimation of input materials and output products volumes
based on area of each industries and basic unit of area-
outnut

[
® Estimation of input materials and output products by

origin and destination, access points
[
@ Setting of peak hour ratio for cargo traffic and estimation

of peak hour cargo traffic by access points
I
® Selection of traffic parameters (average load by vehicle
type, pcu convert factors, etc.)

I
©® Estimation of peak hour pcu traffic volume by traffic mode
and access points

Source: JICA Study Team

Figure 7.6: Work Flow for Freight Traffic Demand Estimate

@D Identification of input materials and output products by industry,
Assumption of origins and destinations, packing type, and transport mode
Jor input materials and output products

Kinds of Input materials and output products are identified for each industry in node. Origin and destinations,

type of cargo package, and mode of cargo transport are assumed based on practical example in India. Detailed

explanation is mentioned in Section 6.2.4 Estimation of Input Materials and Output Products.

@ Estimation of input materials and output products volumes based on area
of each industries and basic unit of area-output

Volume of input materials and output products are estimated based on area of each industries and basic unit

between area and output. Detailed explanation is mentioned in Section 6.2.4 Estimation of Input Materials and

Output Products.

@ Estimation of input materials and output products by origin and
destination, access points

Cargo traffics by road transport are totalized per access points with consideration of origin and destination.

Result of estimation per access points is shown in Table below.
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Table 7.6: Annual Cargo Volume by Access Point

Categories Origin / Access Year
Destination  Point ~5q1g 2024 2029 2034
INBOUND Ponneri C 518 890 1,528 2,624
CONTAINER
OUTBOUND Ennor Port C 625 1,073 1,843 3,165
CONTAINER K. Port C 625 1,073 1,843 3,165
Chennai C 774 1,329 2,282 3,918
EMPTY CONTAINER Bengaluru C 1,506 2,586 4,440 7,624
INBOUND BULK Local C 55,167 94,732 162,671 279,336
Bengaluru C 138,806 238,354 409,298 702,837
OUTBOUND BULK Local C 56,535 97,082 166,707 286,265
Bengaluru C 7,340 12,604 21,643 37,164
Airport

Source: JICA Study Team

@ Setting of peak hour ratio for cargo traffic and estimation of peak hour
cargo traffic by access points

Peak hour cargo traffic volume per access points are estimated based on annual working days (260 days) and

peak hour ratio (0.2) as shown in the table below.

Table 7.7: Peak Hour Cargo Volume by Access Point

Categories Unit Year
2019 2024 2034
A B C D A B C D A B C D
Container TEU/hour O 0 2 0 0 0 3 0 0 0 8 0
Bulk ton/hour 0 0 50 0 0 0 85 0 0 0 251 0

Source: JICA Study Team

® Selection of traffic parameters (average load by vehicle type, pcu convert
factors, ete.)

Traffic parameters such as average load per vehicle type and pcu convert factors are selected in consideration of
practical example in India as shown in the table below.

Table 7.8: Traffic Parameters

Vehicle Type Load Ratio PCU Convert Factor
Truck 4 ton/vehicle 3.0
Trailer 2 TEU/vehicle 4.5

Source: JICA study team

® Selection of traffic parameters (average load by vehicle type, pcu convert
factors, ete.)

Peak hour pcu cargo traffic volume are estimated based on peak hour cargo volume, transport mode, share of
cargo transport mode, and traffic parameter for each access point.

e Assumed Access Infrastructure to Node

Main access roads connecting between the node and sub-districts which provide node commuters and access
points are selected from existing roads with proposed new roads as shown in Figure below. RB1 to RB4 are
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access route for access point B, RC1 is access route for access point C, and RD1 to RD4 are access route for
access point D.
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Figure 7.7: Access Roads to Tumakuru Node by Access Points

Road capacity of the main access roads is estimated as shown in the table below. Following link capacity (DSV —
LOS-B) of 1, 2, and 4 (Dual-2 - 2x2), 6 (Dual-3 - 2x3), and 8 (Dual-4 - 2x4) lanes road facilities are considered
for assessing the traffic on a link/section:

» T1-1,800 PCUs

» T2-17,500 PCUs

» T4 —45,000 PCUs

» T6—60,000 PCUs

» T8—85,000 PCUs

Road capacity of one direction is applied for demand supply gap analysis in next section, since one direction of
commuter traffic on road is dominant in peak hour. Peak hour traffic ratio is selected 10% based on practical
example in India. As for share of traffic which is not related to node on access roads are assumed 50% for access
point A and C, 25% for access point B and D in consideration of present road traffic conditions.
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Table 7.9: Road Capacity of Main Access Roads

Access Main Status Number of Road Capacity
Point Access Lanes (pcu per direction)
Roads

RA1 Existing 6 60,000

B RB1 Existing 2 17,500
RB2 Existing 2 17,500
RB3 Existing 1 1,800
RB4 Existing 2 17,500

C RC1 Existing 6 60,000
RD1 Proposed -
RD2 Existing 2 45,000
RD3 Existing 2 17,500
RD4 Existing 2 17,500

Source: JICA study team

Railway capacity of main access route is set as shown in the table below. As for the share of passenger traffic
which is not related to node on public transport is assumed to be 25% in consideration of node location on
public transport network.

Table 7.10: Capacity and Cost of Public Transport

Type Metro LRT Railway Mono Rail BRT BUS
AGT

PPHPD - 60,000 - 30,000 - 30,000 - 15,000 - 8,000 - 6,000

(Passengers
per hour per
direction)

Construction 30-50 30-50 10-20 30-50 6-13 -

Cost (Viaduct)
(Million
USD/km)

Source: JICA study team

Demand Supply Analysis

Based on traffic demands of each access point estimated in foregoing section, necessary capacity of road and
selection of public transport are analyzed in accordance with the work flow shown in Figure 7.8.
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D Estimation of peak hour pcu traffic volume of commuter traffic and
cargo traffic by access points (Demand)

@ Road capacity of main access routes of each access points (Supply)

@ Estimation of demand supply
gap. Measures for lack of supply
are a) Reconsider of traffic mode
share, b) Increment of road lanes,
¢) Introduction of BRT, LRT,

@ Determination of road lane number and type of public transport by
the analysis in step ©.Proposed representation of NICDA:

Source: JICA Study Team

Figure 7.8: Work Flow for Demand Supply Analysis

Demand supply gap of main access routes of each access points is estimated. Measures for lack of supply are
examined for main access routes which do not satisfy demand as noted in Figure 7.8. As a result, introduction
of railway is proposed as an access route to access point C. Although its V/C is estimated to be 1.79 in long term
under 8 lanes road capacity without introduction of public transport, development of more than 8 lanes road is
not realistic. Commuter demand of public transport at access point C is 6,661 pcd/hour, and this demand is
possible to be accommodated by railway in accordance with Table 7.10. Double tracking from a single track
between Tumakuru and the node is proposed in the long term by this plan. Result of demand supply analysis
for all access points are shown in the table below.
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Table 7.11: Result of Demand Supply Analysis by Access Points

N Mode Unit Remarks Year
0. 2019 2024 2034
A B Cc D A B Cc D A B Cc D
1 Modal Share
M/C % 20 20 20 20 10 10 10 10 20 20 15 20
Car % 20 20 20 20 20 20 20 20 20 20 15 30
Bus % 60 60 60 60 70 70 70 70 60 60 40 50
Railway 9% 0 0 0 0 0 0 0 0 0 0 30 0
2 Converted Commuter Traffic Volume
M/C pcu/hour 239 193 369 238 300 241 462 298 1,200 967 1,388 1,193
Car pcu/hour 287 231 443 285 719 580 1,109 715 1,440 1160 1,665 2,147
Bus pcu/hour 86 69 133 86 252 203 388 250 432 348 444 358
Railway train/hour 2000 0 0 0 0 0 0 0 0 0 0 3 0
commuter
/train
3 Converted Cargo Traffic Volume
Trailer pcu/hour 0 0 7 0 0 0 12 0 0 0 35 0
Truck pcu/hour 0 0 149 0 0 0 255 0 0 0 753 0
4 Number of Lanes
Road 6 4 6 2 6 4 6 4 6 4 8 6
5 Capacity
Road pcu/day One direction 60,00 45,00 60,00 1750 60,00 4500 60,00 4500 8500 4500 8500 60,00
0 0 0 0 0 0 0 0 0 0 0 0
Road pcu/hour  peakratio:0.1 6,000 4,500 6,000 1,750 6,000 4500 6,000 4500 8500 4500 8500 6,000
Road pcu/hour  Occupancy 3,000 3375 3,000 1313 3,000 3375 3000 3375 4250 3375 4,250 4,500
ratio: 0.5(A,C)
0.25(B,D)
Railway train/hour 0 0 0 0 0 0 0 0 0 0 5 0
Railway train/hour Occupancy 0 0 0 0 0 0 0 0 0 0 4 0
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N Mode Unit Remarks Year
0. 2019 2024 2034
A B C D A B C D A B C D
ratio: 0.25

6 Demand Supply Gap (V/C)

Roads 0.20 0.15 0.37 0.46 0.42 0.30 0.74 0.37 1.02 0.73 1.01 0.82

Railway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.89 0.00
Source: JICA Study Team
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7.1.3 Framework for Infrastructure Development for Internal Node
Development

Development Vision

Vision for node development is discussed in section 5.3 and followings are expected to node as new industrial

and urban core.

VVVYVY

Center of Manufacturing Trade
Success model of self-reliant Node
Indian R&D Center

Provider of high skilled labors
Employment Generator

Development of node with world standard quality to facilitate investment of international industrial firms is
required to realize above visions. Provision of following values to investors is also important. Infrastructure
development is dominant in node development investment and development concept is essential to determine
efficiency and convenience of node.

Efficient and Stable Infrastructure

Quick and Easy Trouble Shooting

>
»  One Stop Service
>
>

Special Incentives

Y

Energy conservation and environmental conservation have been common global issues of development and
technical innovation, especially IT technology, advanced eco-friendly technologies have been introduced into
development. Concept of “Smart City” is examined in India and introduction of public transport, road
debottlenecking, development of pedestrian and cyclist facilities are proposed for road traffic sector as shown in
Table 7.12. Benchmarks for smart city development in Transport sector is also proposed in Table 7.13.

Table 7.12: Three Pronged Approach of Smart City Scheme

Category Three Pronged Approach
1. Improvements in public transport — Metro Rail, BRT, LRT, Monorail, Trams etc.
Urban 2. Improvements in infrastructure of other motor vehicles — ring roads, bypasses,
Mobility underpasses, elevated roads, improvements in the existing road ways
3. Improvements in infrastructure for walking, cycling and waterways

Source: Draft Concept Note on Smart City Scheme 2014.12.03

Table 7.13: Benchmarks for Smart Cities

Parameter Benchmarks
1. Maximum travel time of 30 minutes in small & medium size cities and 45 minutes in
Transport metropolitan areas

2. Continuous unobstructed footpath of minimum 2m wide on either side of all street
with RoW 12m or more

3. Dedicated and physically segregated bicycle tracks with a width of 2mor more, one in
each direction, should be provided on all streets with carriageway larger than 10m
(not ROW)

4. High quality and high frequency mass transport within 800m(10-15 minute walking
distance) of all residences in areas over 175persons / ha of built area

5. Access to para-transit within 300m walking distance.

Source: Draft Concept Note on Smart City Scheme 2014.12.03
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Development Issues
@ Promotion of Public Transport

East-West and North-South distances of Tumakuru Node are about 11km and about 11km, respectively.
Travelling in node is basically undertaken by vehicle traffic. However, promotion of public transport,
development of pedestrian and cyclist facilities, and development of transfer facilities among different transport
facilities are essential to restraint of private traffic from the aspect of environmental conservation and
alleviation of traffic congestion.

® Smooth Transit in Node

Development of efficient public transport and debottlenecking of road network are essential to ensure smooth
travel and just in time service in node. Efficient networking and good accessibility to a station of public
transport are important issues on public transport development. Moreover, efficient traffic control at
intersections is important to prevent bottleneck on road network.

@ Segregation of Cargo Traffic

Heavy vehicle for cargo traffic causes big impact on traffic flow and road side environment (noise, vibration),
due to mechanical characteristic of the vehicle. Segregation measures on road structure and road network are
essential to alleviate above impacts.

@ Environmental Conservation

Environmental conservation measures such as introduction of low-emission type of vehicle into public
transport system should be promoted to respond environmental related global issues.

Development Concept

Based on development vision and development issues discussed in foregoing section, “Clean & Smart” is
introduced as node development concept. Based on this development concept, eco- friendly transport system
such as public transport system and pedestrian and cyclist facilities should be promoted. Transfer facilities
among public transport facilities, and pedestrian and cyclist facilities should be promoted. Hierarchic road
network and road structure considering segregation of cargo traffic should be promoted.

Planning Policy

¢ Road Network Planning

A proper road network contributes to the efficient development of an industrial and urban development area.
Since road network would play an essential role in various industrial and urban activities, road network plan
should be developed base on land use condition and environmental conditions besides the transport plan. Road
network plan has principally taken into account network pattern, road hierarchy, and road density in the
process of developing the road network plan.

e Network Pattern

Network patterning is known as an effective method of network planning. In this study, road network adopts
grid patterns because that zoning and blocking of nodes are basically rectangular and this land-use
characteristic is suitable for the pattern.
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¢ Road Hierarchy

To develop a proper road network, a systematic and hierarchical functional classification is necessary. The
hierarchical classification of functions is composed of expressways, primary roads, secondary roads, and
tertiary roads.

Primary Road System: The primary road system services the major portions of trips entering and leaving
industrial and urban areas as well as the majority of throughway travel that wants to bypass the city centre. In
addition, significant intra-urban travel, such as between node centre and outlying residential areas and between
industrial zone and logistic centre, is served by primary road.

Secondary Road System: The secondary road system interconnects with and augments the primary road
system. It provides services to travels with moderate trip lengths at a somewhat lower level of travel mobility
than primary roads. This system also distributes travel to geographic areas that are smaller than those
identified with those of higher road systems. Secondary roads must serve not only vehicular traffic but also
various transportation and no transportation activities.

Tertiary Road System: The tertiary road system aims to provide access to areas located along the roads and
to serve not only vehicular traffic but also non-motorized vehicle and pedestrian traffic as well as roadside no
transportation activities. Some urban streets that have commercial frontage serve fairly substantial volumes of
traffic. However, this traffic is of terminal in nature; thus, it does not provide movement throughout the area.

¢ Road Density

Road density is a key index of the road network’s appropriateness for keeping a balance with land-use
conditions. Target road densities corresponding to types of land use have been introduced in various existing
manuals.

Table 7.14: Example of Target Road Density in Urban Area

Land Use Target Road Density
(km/km?)

Residential 4

Commercial 6

Semi-Industrial 2

Industrial 1

Source: Ministry of Construction, Japan.
o Road Network by Grid Pattern

Role of the local roads which categorized as tertiary road is to provide access to trip origin/destination point
such as factory, office, school, market and residence to/from upper hierarchy road. Therefore appropriate
coordination on the local road network planning in accordance with land use and Primary/secondary road
network is essential. Figure 7.9 shows basic concept for establishment of road network pattern with kind of road
hierarchy. Hence area which is surrounded by the road is formed as a community block; scale and shape of the
block are considered on the road network establishment.
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Figure 7.9: Industrial and Urban Road Hierarchy
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Figure 7.10: Standard for Industrial and Urban Road Network Segment

¢ Road Planning

Besides the road network planning, due consideration to road function both in traffic and space is essential in
cross-section planning because urban roads would play a role not only as facilities for traffic but also as space
for varied purposes. Especially, the space function of medians, shoulders, sidewalks, and service roadways was

taken into account in harmony with relevant land-use urban plan.
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Figure 7.11: Concept of Cross-section Planning Based on Road Functions

Key elements of the urban design guidelines, such as design speeds and widths of typical cross-sectional
elements, are considered and proposed as follows:

¢ Design Speed

Design speed is the maximum speed for safe travel that can be maintained for a specified section of a road. The
design speed is determined with respect to the terrain, adjacent land use, type of road, and the design speed of
adjoining sections. The design speed will directly affect many geometric elements, like the horizontal and
vertical alignments, sight distance, provision of super elevation, etc.

¢ Examination of Typical Cross-sections

Cross-sectional elements are proposed with consideration of road functions as shown in Figure 7.10 above.
Basic policy for planning of cross-section elements is briefly explained as follows:

Lane Width: Since lane width has the largest effects on running speeds and comfortableness levels, the
appropriate lane width should be considered when determining design speed.

Median: It is considered that the wider the median is, the higher the road functions become. Also, when a
vehicle loses control, it is easily controlled if the median is wider, thereby avoiding serious accidents.

Shoulder: Taking into account the relationship of functionally classified road systems to traffic mobility and
land access, it can be said that urban tertiary roads has a relatively higher land access function, while urban
primary roads provide a higher level of mobility for throughway movement.

Sidewalk: A sidewalk, which is physically separated from motorized traffic by a curb, consists of the walking
space and the lateral space for street lightings, traffic barriers, and other street hardware. The minimum width
for a sidewalk should be 1.0m. Consideration of necessary pedestrian walking space was based on the necessary
space between pedestrians.
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Planted Strip: A planted strip is a part of a sidewalk, providing aesthetic elements and serving as a buffer
strip. The width of a planted strip between the sidewalk and travelled way curb, if provided, should be a
minimum of 2.0m to allow maintenance activities.

¢ Road Safety

Major road accidents on urban area are speeding, collision at intersection, and collision between vehicle and
pedestrian and cyclist. Collision between heavy freight vehicle and other vehicle is likely to happen in node,
since share of freight traffic is high on node traffic and different vehicle characteristics between heavy vehicle
and ordinary vehicles. In addition to enforcement and education measures for road traffic accident mitigation,
infrastructure measures for above accidents are effective. Countermeasures for above road accidents by
infrastructure are summarized in the table below based on accident analysis and those measures will be
introduced into internal node development plan.

Table 7.15: Counter Measures for Road Safety

Accident Type Countermeasures by Infrastructure
Speeding - Speed Hump
Collision at Intersection - Controlled Traffic Signal

- Street Light
Collision between vehicle and - Controlled Traffic Signal
pedestrian-cyclist - Mount up footpath

- Street Light

Collision between heavy freight - Designation of Passage Lane for freight vehicle
vehicle and other vehicles

Source: JICA Study Team.

o Intersections

Grade separated intersection is generally applied to high traffic crossing with more than 4 lanes roads. In this
plan, grade separation is applied to crossing between node access road and express national highway. At-grade
intersection is basically applied at other intersections on node access roads.

Intersection in node is basically at-grade due to small traffic in node and effective utilization of land.

There are about 70 at-grade intersections in node and the intersections are located on grid line. Therefore,
coordinated intersection control by coordinated traffic signal system with control centre is desirable to ensure
efficient traffic control. This system has scalable for increment of number of traffic signal and traffic sensors.
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Table 7.16: Integrated Traffic Control Svstem
Traffic Control Center

Data Collection Data Provision

Sensors

Message Board

Control
Radio

Source: Okinawa Prefectural Police HP

o Public Transport

Bus System

Bus system is introduced as main public transport system in node in consideration of scale of node area and
node population.

Bus Network Plan : Bus network in node should be considered in consideration of transfer between
commuting bus from outside of node and node internal circulation bus, and development area in each
development phase. However, final decision will be made by bus operator based on road network, bus lines,
frequency, bus allocation plan, and etc.

Bus Terminal and Bus Stop Plan : Bus terminal should be planned as transfer facility between commuting
bus from outside of node and node internal circulation bus. Bus depot should be planned for maintenance and
waiting of bus. Bus stop should install every 500m along road to keep 5 minutes walking sphere.

7.1.4 Design Conditions
Road Design

Following Indian design standard is basically applied to road and road related facility design and international
standard is adopted when there is no stipulation in Indian design standard.

> IRC 86:1983 GEOMETRIC DESIGN STANDARDS FOR URBAN ROADS IN PLAINS
» IRC 106:1990 GUIDELINES FOR CAPACITY OF URBAN ROADS IN PLAINS
» IRCRC 64:1990 GUIDELINES FOR CAPACITY OF ROADS IN RURAL AREAS
» IRC 73:1980 GEOMETRIC DESIGN STANDARDS FOR RURAL HIGHWAYS
Proposed elements of typical cross sections in this plan are shown in Table 7.17 and Figure 7.12 to Figure 7.29.

Figure 7.13, Figure 7.16, and Figure 7.19 show typical cross sections of primary road in a transitional period.
Transitional typical cross sections aim to secure land for widening and efficient widening construction.
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Road lighting is installed all type of road and surface drainage water on road area is discharged to out of road
area. Utilities such as water supply line, electric cable, and communication line will be accommodated under
footpath and concrete box for accommodating above utilities is planned to install on primary road in
consideration of efficient maintenance.

Table 7.17: Elements of Proposed Typical Cross Sections

Earthwork Section

Clessiicaton | Type | a Pg:;'g Parking i”;i': S;’;’aize M:';i;a‘ P';‘:'i’;'g raveledway | medan | vaveledway P';‘:?:g M:';i;a‘ 5;’;’;5 CTLE': Parking Pg"?;'g FootPath | Tow
P-1-6 400] o000] o0o| 00| oo0| o000 500 350 x 3| s00| 350 x 3| s00| o000 | o000 | 300 | o000 | 000 | 400 50.0
P-4 400] o00] o00o| s00] oo0| o000 500 35 x 2| s00| 35 x 2| 500 | 000 | o000 | 300 | o000 | 000 | 400 43.0
P-6 400 o0o00] ooo[ 00| oo0| o000 200 350 x 3| s00| 350 x 3| 200 o000 | o000 | 300 | o000 | 000 | 400 44.0
Primary P-4 400 o00] o0o| 00| o0o00| o000 200 35 x 2| s00| 35 x 2| 200| o000 | o000 | 300 | o000 | 000 | 400 37.0
P-6-R 400 ooo| 250 200] 350 os0| 200 350 x 3| s00| 350 x 3| 200 os0 | 350 [ 200 | 250 | o000 [ 400 55.0
P-4-R 400] oo0o] 250 200] 35| o0s0| 200 35 x 2| s500| 35 x 2| 200| 050 | 35 | 200 | 25 | 000 | 400 48.0
S4 400 o0o0] ooo| 250 oo0| o000 200 350 x 2| so00| 350 x 2 200 | o000 | o000 | 25 | o000 | 000 [ 400 34.0
Secondaly =R 400] o000] 200 200] 35| o0s0| 200 35 x 2| 300| 35 x 2| 200| o050 | 35 | 200 | 200 | 000 | 400 45.0
] T-4 250 o000 o000 250 o000 o000 ooo| 3s0x 2] 15| 350 x 2| o000 o000 | o000 | 25 [ 000 | o000 [ 250 255
Tery R 300 100] 250 oo00] o000| o000 o000| 35 x 1| o000| 35 x 1| o000 | o000 | o000 | o000 | 25 | 100 | 300 20.0

Bridge Section
EEECIEC || R parapet. | Footpa | pang | < | veweldway | meden | taveldway €Y | ooing | FootPah | Parapet Toal
Track Track
P-6 050 | 250| 000| 25| 350 x 3| 200| 35 x 3| 250 | 000 | 250 | 050 34.0
Primry P-4 050 | 250| o000 250 | 350 x 2| 200 350 x 2| 250 o000 | 250 | o050 27.0
Secondary 54 050 | 250 | o000 25| 35 x 2| 150 | 35 x 2| 250 | 000 | 250 | 050 26.5
] T-4 050 | 200| 000| 200| 350 x 2| 150 | 350 x 2| 200 | 000 | 200 | 050 25
Tertary T2 050 | 200] 25| ooo| 3s0x 1| oo0o| 3s0x 1| o000 25 | 200 | o050 17.0
Source: JICA Study Team

171

Final Report — Tumakuru Industrial Node Development Plan
PwC/ Nippon Koei



Source: JICA Study Team

Figure 7.12: Proposed Typical Cross Section (Primary-Industry-6Lanes)

Source: JICA Study Team
Figure 7.13: Proposed Typical Cross Section (Primary-Industry-4Lanes-Stage)

Source: JICA Study Team
Figure 7.14: Proposed Typical Cross Section (Primary-Industry-4Lanes)
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Source: JICA Study Team

Figure 7.15: Proposed Typical Cross Section (Primary-6Lanes)

Source: JICA Study Team

Figure 77.16: Proposed Typical Cross Section (Primary-6Lanes-Stage)

Source: JICA Study Team
Figure 7.17: Proposed Typical Cross Section (Primary-4 Lanes)
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Source: JICA Study Team

Figure 7.18: Proposed Typical Cross Section (Primary-Residential-6 Lanes)

Source: JICA Study Team

Figure 7.19: Proposed Typical Cross Section (Primary-Residential-6 Lanes-Stage)

Source: JICA Study Team

Figure 7.20: Proposed Typical Cross Section (Primary-Residential-4 Lanes)
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Source: JICA Study Team

Figure 7.21: Proposed Typical Cross Section (Secondary-4 Lanes)

Source: JICA Study Team

Figure 7.22: Proposed Typical Cross Section (Secondary-Residential-4 Lanes)

Source: JICA Study Team
Figure 7.23: Proposed Typical Cross Section (Tertiary-4 Lanes)
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Source: JICA Study Team

Figure 7.24: Proposed Typical Cross Section (Tertiary-Residential-2 Lanes)

Source: JICA Study Team

Figure 7.25: Proposed Typical Cross Section (Primary-6 Lanes)

Source: JICA Study Team

Figure 7.26: Proposed Typical Cross Section (Primary-4 Lanes)
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Source: JICA Study Team

Figure 7.27: Proposed Typical Cross Section (Secondary-4 Lanes)

Source: JICA Study Team
Figure 7.28: Proposed Typical Cross Section (Tertiary-4 Lanes)

Source: JICA Study Team

Figure 7.29: Proposed Typical Cross Section (Tertiary-2 Lanes)
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Public Transport

Bus System

Bus Terminal : Bus terminal consists of vehicle related facilities, passenger related facilities, management
related facilities, and service related facilities. Length and width of platform area is more than 12m and 3m,
respectively. Number of platform is 10 locations and total area is 5,000m?2.

Bus Depot: Bus depot consists of vehicle related facilities and management facilities, and total area is
10,000m2.

Bus Stop: Type of bus stop is bus bay type and pavement area is 125m2.

7.1.5 Development Plan

Internal Node Development

Based on planning policy and design conditions and existing road and rail development plans, internal node
development plans for each phase are proposed as shown in Figure 7.30 to Figure 7.32.
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Legend
w— Primary fload - Industrial e Slanes
S Wmm — laes
= Primary ——  Zlanes -
— Secortoy I Diamond
B oo GO Interchange
Tertiary - Residental
B River Bridge B Flyover
K Grade Separated Intersection (Diamond Type)
s et Vel ™
U o e N SN\ \| . Pheshd
mww  Raiway [Froposec-Freight) W Logistic Hub " =
Source: JICA Study Team
Figure 7.30: Road and Public Transport Facilities Development Plan in Internal Tumakuru Node
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8 Lanes
4 Lanes
2 Lanes

%?
|
111

Secondary - Resdental New
= eses  Widening
Tertiary - Resdental

River Bridge B Flyover

Grade Separated Intersection (Dhamaond Type)
Grade Separated Intersection (Hatf Diamand Type)

>eewn || || ][]

...... LAT (Froposed) === Double Track
" BRT (Froposed) aaxs SinglaTrack
jmmmi  Raway (Proposec-Freighty W LOGISUC Hub
Ratway Station (Proposad)

Source: JICA Study Team

Figure 7.31: Road and Public Transport Facilities Development Plan in Internal Tumakuru Node
(Phase B)
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: Phase 1

e

Legend
—  Primary Road - Indusirial — B Lares
—  Primary Road - Residentisl  —— 4| anes
Primary Road —  2lares
—  Sacondary
== Secondary - Residential = New
=== Widening

Tersary

Tertary - Residental
=] River Bridge B Flyover
W Grade Separated Intersection (Diamond Type}
fy  Grade Separated inmersection (Ha Diamond Type)
A Grade Saparated intersacton

(Fiyover with Side FRoads on Both Sde)
A Grage Separated imersection

(Fiyover with Side Roads on One Side) Phase 2 - _ b4 \
...... LRT (Propased) === Double Track - - o ase.1

85T (P ) asas  Single Track . b L .
s Radway (Proposed-Freight) e Logistic Hub

Source: JICA Study Team

Figure 7.32: Road and Public Transport Facilities Development Plan in Internal Tumakuru Node
(Phase C)

External Node Development

Based on demand supply analysis result and existing road and rail development plans, external node
development plans for each phase are proposed as shown in Figure 7.34 to Figure 7.36. As enhancement of the
connection to Mangalore port, the connection to NH 206 through SH84 is keen to provide smooth road
network.
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7.1.6 Implementation Plan (Development Schedule)

Internal Node Development

Based on proposed internal node development plan and identified projects, implementation plan for internal
node development is proposed as shown in Table 7.18. Annual investment expenditure and total investment

cost in each phase are also shown in the Table.

Table 7.18: Implementation Plan for Internal Node

o - Phase 1 (2014-2018) Phase 2 (2019-2023) Phase 3 (2024-2033)
m escrption
u 20141 2015 | 2016 (2017 | 2018 | 2019 (2020 | 2021 |2022 |2023 (2024 (2025 2026 2027 [2028 |2029 |2030 IZOSI hoz2 pos3
a) 6 Lanes fom4 Lanes (ROW=44m) 40 400| 40
b) 4 Lanes (ROW=37n) a5l 35| 38 |
) Type-Industial 6 Lanes fom 4 Lanes (ROWES0m) | | 4
1) Prinay Ros d) Type-Industial 4 Lanes (ROW=43n) 2508 2508
e) Type-Residental 6 Lanes fom4 Lanes
1. Internal Road Works (ROWE55m)
) Type-Residental 4 Lanes (ROWE48)
a) 4 Lanes (ROWE34m) 1758 1,75 2080] 2080 50| 50
2) Secondary Roads
b) Type-Residental 4 Lanes (ROWE45m) | | 1080 6570
) a) 4 Lanes (ROW=25.5m) 5‘950| 5‘sso| e8| 1%8| 188 163 145 | 145 | 1475 | 1475
3) Tertary Roads
b) Type-Residental 2 Lanes (ROWE20m) | sz| 220 L]
a) Cross Type (6%) X0 0]
b) Cross Type (6%2)
c) Cross Type (4%4) w15 0] 10 %
d) Cross Type (472) 3%
. . e) Cross Type (272)
1) At Grade Intersecton (ignalized)
0 T-Type (64) 108
9) T-Type (62)
2. Intersecton Works h) T-Type (4%4) w1 0 & mW| u
i) T-Type (42) bt
) T-Type (22) §
a) Diamond Type 180 180[ 180
b) Half Diamond Type
2) Grade-separated inersecion ) Flyover wih side roads on bot sideType m| 2
) Flyover with side roads on one side Type
e) Flyover wi side road on one side Type
a) 6 Lanes (W=34m) R I 7] I
1) On Primery Road
b) 4 Lanes (W=27m)
3. River Bridge Works 2) On Secondary Road M Lanes (W=26.5m) 8 60 3B| B[ :W| BB
a) 4 Lanes (W=24.5m) mw|  wmof mof B[ % 59| 59| 59| 9| 58
3) On Tertary Road
b) 2 Lanes (W=L7m)
a) 6 Lanes (W=34m)
1) On Primery Road
b) 4 Lanes (W=27m)
4. Flyover Bridge Works 2) On Secondary Road M Lanes (W=26.5m)
a) 4 Lanes (W=24.5m)
3) On Tertary Road
b) 2 Lanes (WL7m)
g i it/ I:t4) 3| 368 W w
1) seellign a) Dual bub Type (H\g.h pressure sodlum [amp)
1) Single bub Type (High-pressure sodium amp) [ 2 0 m
Tt 1) Cross Type Infersecion 700| 700| LU 50
Fac raffc Li
b RoadFcles ! 2) T-Type Intersecion 340| 30 u “
3) Cental Traffc Light Contol Sysem 300|
4) Utlies Box : 1.5m w; 1.5m, hoth sides ofroad, Primary Road only 852) s,azu| 8520
1) Bus Terminal [10 Bushays wih 5,000m2 | 130) 130 260
2) Bus sop Bus bay ype (A=125n2) x boh sce 16 1ss| ®] 1 w[
el Pub i
6. Internal Public Transport Faciites 3 805 Don oo P ™ T
Works
Annual Total (INR Lakh) of 1om| 76| wz2| 15| 19| %8| 450 | w81 59| er| e | LT | 164 | 229 | 19% | 97 [ 172
Phase Total (INR Lakh) 74021 19376 26,444

Source: JICA Study Team
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External Node Development

Based on proposed external node development plan and identified projects, implementation plan for external
node development is proposed as shown in Table 7.19. Annual investment expenditure and total investment

cost in each phase are also shown in the Table.

Table 7.19: Implementation Plan for External Node

. - Phase 1 (2014-201) Phase 2(2019-2023) Phase 3 (2024-2033)
204 | 2005 | 2016 | 2007 |2018 09 [0 (ot [ [ooes oo Jocs o foon oo ooy oo Poat o2 Jogs
1)R8l PL Wiy 24, P2 3- 1] Lo
)RR PL Wieig 24, P2 3- CHE)
383 PL Wi 14, P2 3- 17 1,710\
)R \MdemngZ ALPL- B3 L
7 Evemal Road Vs 5 RCL 2.-,P3: Wdeing 6L o W %
6)RD1 lzNeWZL,PZ:WdemngZ- L, P3: Widning 4L L4 il
1)R02 PL:-, P2: Widenig 2L-4L,P3: Widening 4L % w| w
) R03 P, P2:-,P3: Waening 2L-4L L]
9)R04 PL- P2: Widenng 2L-4L,P3 N W
1) Ry Doutlevacking Fom snglerack Tunkur - Node) . 1 1 1 N 1
8. Exemal Pubc Trangport
Facles Works
0. Mejr River Bridge Works
10 Fyover idge ks
anual ol (NR Lak) 0 3| 65 of of | am| 0| 0 0| 260 | 2600 | 260 | 30 {590 |50
Phase Total (NR Lakh) 1000 3%0 2040

Source: JICA Study Team

7.1.7 Cost Estimate

Based on proposed internal and external node development plans and identified projects, broad cost estimate is
carried out for internal and external node development plans as shown in Table 7.20.
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Table 7.20: Cost Estimate for Internal and External Node Infrastructures

i Phase 1(2014-2018) Phase 2 (2019-2023) Phase 3 (2024-2023)
. ) UnitRate - Total
Iem Description Unit Quanity Cost Quanfty Cost Quanfty Cost
(INR Lakh) (INR Lakh) (INR Lakh) (INR Lakh) | (INR Lakh)
ROAD AND PUBLIC TRANSPORT WORKS
a) 6 Lanes from 4 Lanes (ROW=44m) km 120 0.0 0 0.0 0 10.0 1,200 1,200
b) 4 Lanes (ROW=37m) km 700 154 10,780 00 0 0.0 0 10,780
c) Type-Industrial 6 Lanes from 4 Lanes (ROW=50m) |km 120 0.0 0 0.0 0 59 708 708
1) Primary Roads ) Type-Industial 4 Lanes (ROW=43m) i 850 59 5015 00 0 00 0 5,015
e) Type-Residential 6 Lanes rom4 Lanes
km 120 00 0 0.0 0 00 0 0
1. Internal Road Works (ROW=55m)
f) Type-Residential 4 Lanes (ROW=48m) km 950 0.0 0 0.0 0 0.0 0 0
2) 4 Lanes (ROW=34m) km 650 54 3510 64 4,160 16 1,040 8,710
2) Secondary Roads
b) Type-Residential 4 Lanes (ROW=45m) km 900 0.0 0 12 1,080 73 6,570 7,650
a) 4 Lanes (ROW=25.5m) km 500 238 11,900 147 7,350 118 5,900 25,150
3) Tertiary Roads
b) Type-Residential 2 Lanes (ROW=20m) km 400 42 1,680 55 2,200 21 840 4,720
Total 55 32,885 218 14,790 38.7 16,258 63,933
a) Cross Type (6*4) Location 45 16 720 0 0 0 0 720
b) Cross Type (6*2) Location 35 0 0 0 0 0 0 0
c) Cross Type (4*4) Location 25 10 250 8 200 1 25 475
d) Cross Type (4*2) Location 18 2 36 0 0 0 0 36
e) Cross Type (2*2) Location 10 0 0 0 0 0 0 0
1) AtGrade Intersecton
f) T-Type (6*4) Location 36 3 108 0 0 0 0 108
g) T-Type (6*2) Location 28 0 0 0 0 0 0 0
2. Intersection Works h) T-Type (4*4) Location 20 12 240 6 120 1 220 580
i) T-Type (4%2) Location 14 1 14 0 0 0 0 14
j) T-Type (2%2) Location 8 1 8 0 0 0 0 8
a) Diamond Type Location 1,850 3 5,550 0 0 0 0 5,550
b) Half Diamond Type Location 1,480 0 0 0 0 0 0 0
2) Grade-separated inersection c) Flyover with side roads on both sideType Location 550 1 550 0 0 0 0 550
d) Flyover with side roads on one side Type Location 500 0 0 0 0 0 0 0
e) Flyover with side road on one side Type Location 480 0 0 0 0 0 0 0
Total 7,476 320 245 8,041
) 6 Lanes (W=34m) [sqm 045 2,380 1071 [) 0 0 0 1071
1) On Primary Road
b) 4 Lanes (W=27m) sq.m 045 0 0 0 0 0 0 0
3. River Bridge Works 2) On Secondary Road 4 Lanes (W=26.5m) Isq.m 045 0 0 265 119 3,180 1431 1,550
a) 4 Lanes (W=24.5m) sg.m 045 735 331 245 110 5,880 2,646 3,087
3) On Tertiary Road
b) 2 Lanes (W=17m) sq.m 045 0 0 0 0 0 0 0
Total 1,402] 230 4,077 5,708
a) 6 Lanes (W=34m) sq.m 0.4 0 0 0 0 0 0 0
1) On Primary Road
b) 4 Lanes (W=27m) sq.m 04 0 0 0 0 0 0 0
4. Flyover Bridge Works 2) On Secondary Road 4 Lanes (W=26.5m) Isq.m 0.4 0 0 0 0 0 0 0
a) 4 Lanes (W=24.5m) sq.m 0.4 0 0 0 0 0 0 0
3) On Tertiary Road
b) 2 Lanes (W=17m) sq.m 0.4 0 0 0 0 0 0 0
Total 0f 0 0 0
1) SreetLight a) Dual bulb Type (High-pressure sodium lamp) pole 1 1,667 1,667 736 736 683 683 3,086
b) Single bulb Type (High-pressure sodium lamp) pole 0.8 217 222 363 290 139 111 623
1) Cross Type Intersection Location 50 28 1,400 8 400 1 50 1,850
5. Road Faciiies 2) Traffic Light
2) T-Type Intersection Location 40 17 680 6 240 1 440 1,360
3) Central Traffic Light Control System s 300 1 300 0 0 0 0 300
4) Utlies Box h: 1.5mx w: 1.5m, both sides of road, Primary Road or{km 1200 21 25,560 0 0 0 0 25,560
Total 29,828 1,666 1,284 32,779
1) Bus Terminal 10 Bushays with 5,000m2 Location 1300 1 1,300 1 1,300 2 2,600 5,200
2) Bus stop Bus bay type (A=125m2) x both side Location 10 33 330 27 270 38 380 980
. | 1 T il
o riernal Puble Transport Facltes ) s Depot 10,000m2 Cocaton 800 1 800 1 80 2 1600 3,200
Total 2,430] 2,370 4,580 9,380
Grand Total (Internal Node) 74,021 19,376 26,444 119,841
a) 6 Lanes km 780 0 0 0 0 0 0 0
1) New Constucion b) 4 Lanes km 600 0 0 0 0 0 0 0
c) 2 Lanes km 360 4 1,440 0 0 0 0 1,440
a) 6 Lanes to 8 Lanes km 120 0 0 0 0 24 2,880 2,880
7. Exernal Road Works 1) 4 Lanes 0 6 Lanes i 120 0 0 0 0 8 2,160 2.160
2) Widening c) 2 Lanes o 6 Lanes km 240 0 0 0 0 0 0 0
d) 2 Lanes to 4 Lanes km 120 43 5,160 33 3,960 15 1,800 10,920
e) 1 Lanesto 4 Lanes km 180 19 3,420 0 0 0 0 3,420
Total 66 10,020 33 3,960 57 6,840 20,820
1) Railway Double tracking from single track (Tumkur - Node) km 600 0 0 0 0 26 15,600 15,600
8. External Public Transport
Faciiies Works
Total 0f 0 15,600 15,600
9. Major River Bridge Works [ I kom 045 0 0 0 0 0 0 0
Total 0] 0] 0 0
10. Flyover Bridge Works [ [ kam 04 0 0 0 0 0 0 0
Total 0f 0 0 0
Grand Total (External Node) 10,020 3,960 22,440 36,420
Grand Total (Internal and External Node) 84,041 23,336 48,884 156,261

Note:

- Internal road work costing is done for road portion only above the formation level
- Road work costincludes cost of sub base, base, surface courses, median, culverts, minor bridges, drainage, footpath, marking, planting zone, utilities box etc.

Source: JICA Study Team
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Maintenance cost for annual and phase period is estimated as shown in Table 7.21.

Table 7.21: Operation Cost Estimate for Internal Node Infrastructures

ch Phase 1(2014-2018) Phase 2 (2019-2023) Phase 3 (2024-2023) Ten
arges o
lem Description Unit g Annual Phase Total Annual Phase Total | (INRCr.) [ Phase Total

(%) (INRLakh) | (INR Lakh) | (INRLakh) | (INRLakh) | (INRLakh) | (INRLakh) [ (INR Lakh)

ROAD AND PUBLIC TRANSPORT WORKS

1) Primary Roads Is. 10 158 79 158 790 177 885 2465
Routine mainte thol

1. Internal Road Works 2) Secondary Roads ouine meinenance (pot hole repair every year), s 10 35 176 88 438 164 818 1431

periodic maintenance (overlay each 5 years)
3) Tertiary Roads Ls. 10 136 679 231 1,157 299 1,494 3329

)
)
)
1) SteetLight Is. 50 94 472 146 729 185 927 2,128
)
)

2. Road Faciliies 2) Traffic Light ls. 25 52 260 68 340 80 401 1,001
3) Cental Trafic Controll Center ls. 5.0 15 75 15 75 15 75 225
Total 490 2,451 705 3,527 920 4,600 10,579

Source: JICA Study Team

7.2 Railways

7.2.1 Sector Overview

The connection of the proposed manufacturing nodes to the railway network will be essential for their
commercial viability and competitiveness. Such connections can only be achieved through the development of
multimodal transfer terminals, or “Logistics Hubs” within the nodes.

These Logistics Hubs, which are evaluated in detail in the Logistics section ( Section 7.3) of the Final Report,
will facilitate the transfer of cargo between road and rail, as well as the handling, storage and, where necessary,
customs clearance, of containerized and break-bulk cargo. They are also the only practical means by which rail
can access each node. Thus the development of the railway network to support the long term viability of the
nodes is intertwined with the development of the logistics hubs.

For the Tumakuru node, the objective will be to connect the node to the existing railway network via an access
line which would separate from a new line to be constructed between Davanagere and Tumakuru. This new line
has been sanctioned for construction by Southwest Railways as a single track non-electrified line, at a cost
estimated in 2011/12 prices at INR 1,836.58 Crore. Although its alignment has been fixed, land acquisition has
yet to commence and it is now uncertain if construction can proceed before 2017/18.

The Tumakuru-Davanagere line will provide a direct connection between Bengaluru and Chitradurga, thereby
avoiding the circuitous, and congested, rail route via Arsikere Junction and Birur. Via the new line, the
Tumakuru node will in future have the benefit of a shortened rail access to Bellary (near the location of the steel
plant at Toranagallu) and Mumbai. The distance from the node to Rayadurga, via the new line will be 217 km,
as compared with 232 km via an alternative rail route now under development between Tumakuru and
Rayadurga.

The potential advantage of the alternative route is that land acquisition has already started on its northern
section through Andhra Pradesh, with the possibility that its construction could proceed in advance of the
Tumakuru-Davanagere line. Provision of a link between the two new lines, perhaps as a chord line within the
Tumakuru yard, could shorten the distance between the node and Rayadurga via the alternative route. To take
advantage of the alternative, priority should be given to construction of the first 20 km of the Tumakuru-
Davanagere line which would link it to the node.

188
Final Report — Tumakuru Industrial Node Development Plan
PwC/ Nippon Koei



Source: JICA Study team

Figure 7.36 Possible Connection between Davanagere and Rayadurga New Lines

The Tumakuru-Davanagere mainline will be separated from the node by National Highway 4 as its alignment
runs on the eastern side of the highway. A plan for a rail crossing over this highway is outlined in Section 7.2.3
below.

7.2.2 Principles for design of rail nodal accesses

The need to apply efficient railway operating practices will be a major determinant of the size and layout both of
the nodal access lines and the logistics hubs. The involved principles are common across all three nodes and
were discussed in Annexure B on Design Methodology for Access Lines and Logistics Hubs.

Foremost among these needs are:
¢ the need to operate long freight trains between the nodes and designated origins or destinations;
¢ the need to maintain the integrity of these trains (by banning their break-up or re-marshalling at
enroute stations);
e the need to use electric traction for the haulage of these trains; and
¢ the need to limit enroute delays to technical stops for crew changes or other operational purposes.

These are principles which are already widely applied by Indian Railways, and they need to be observed in the
design of railway accesses to the nodes and in the design of logistics hubs. As is the case with the other nodes,
Tumakuru can be expected to generate only two types of rail traffic: containers and break-bulk steel. The
composition and lengths of container and steel trains are given in the table below.
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Table 7.22: Tumakuru Node — Train Composition and Length

Train Type Vehicle Type No. in Length over Overall
consist couplers length
(metres) (metres)
Containers  WAG 9 electric loco 1 20.50 20.50
BLCA container flat 45 14.63 658.13
Brake van 1 15.00 15.00
Total 693.63
Steel WAG 9 electric loco 1 20.50 20.50
BFNS steel wagon 45 14.72 662.22
Brake van 1 15.00 15.00
Total 697.72

Source: JICA Study team

The use of electric locomotives will require that full length trains are pushed back, rather than pulled, into the
hubs, because the operation of high lift cargo handling equipment prevents the complete overhead wiring of the
loading/unloading sidings within the hubs. For this purpose, long reception sidings must be provided outside
the hubs to permit locomotives to run around and push back their trains.

In all cases, two such reception sidings will be provided, in addition to the running line, in order to
accommodate two trains at a time. The average railway traffic density at Tumakuru is projected at 4 trains in
and 4 trains out per day, suggesting a high probability that two trains could occupy the sidings at the same time.
Based on the train specifications in Table 7.22, the length of the 2 siding tracks between turnouts (switches) will
be 754 and 758 metres, which will accommodate the train lengths plus some allowance for braking. The 2
sidings are of nominally different lengths as they are located on a very mild curve.

7.2.3 Features of rail nodal access design at Tumakuru

The access line connecting the logistics hub at Tumakuru with the new Tumakuru-Davanagere line will be
designed as a “wye” junction, which would permit trains to access the hub from either direction, without the
need to reverse. It is proposed that the line will cross NH 4 on a bridge adjacent to an existing pedestrian bridge
which crosses the highway where it passes through a cutting near the village of Nelahalu — see figures below.
After the bridge, the two arms of the “wye” branch out to meet the Tumakuru — Davanagere line. Source: JICA

Study team Source: JICA Study team

Figure 7.38: Tumakuru Node — Existing Figure 7.37: Tumakuru Node — NH4 crossing
pedestrian bridge site
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The two arms of the “wye” will have a combined length of 2 km. From the junction of these arms to the
boundary of the logistics hub, the overall track length, comprising the running line plus 2 sidings, will be 2.5 km,
giving an overall track length of 4.5 km from the junction with the mainline to the hub boundary.

Although it is not proposed to construct Tumakuru-Davanagere as an electrified line, it will be necessary to
provide overhead wiring on the access line and reception sidings in order to prepare for electric traction on the
mainline. In the meantime, the strategy should be to negotiate with IR to advance plans for construction of
Tumakuru-Davanagere (and possibly also Tumakuru-Rayadurga) as an electrified line.

Care was taken to ensure sufficiently wide curve radii consistent with the operation of long and heavy trains. It
will be observed that the tightest curve on the line is 477 meters.

The layout of the access line, showing its relationship to the logistics hub and the reception sidings is given in
the figure below. A recent inspection of the site of the node revealed no particular difficulties for construction of
the access line.

Source: JICA Study team

Figure 7.39: Tumakuru Node — Layout of proposed rail access line and reception sidings

7.2.4 Demand forecast

The demand forecast for Tumakuru as in the case of the other two nodes, was based on input/output forecasts
prepared by the Industry Planning team. The table below presents the forecasts of the rail modal volume and
share used as a basis for scaling the rail facilities at Tumakuru.

Table 7.23: Tumakuru Node - Forecast rail shares of container and break bulk freight volume

Traffic category 2017/18 2022/23 2027/28 2032/33
Containers
- Loaded inbound (TEU) 3,679 6,317 10,848 18,628
- Loaded outbound (TEU) 17,779 30,529 52,424 90,021
- Empty Inbound (TEU) 14,100 24,212 41,576 71,393
Total 35,557 61,058 1,04,847 1,80,042

Containers - rail volume
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Traffic category 2017/18 2022/23 2027/28 2032/33
- Loaded inbound (TEU) 3,161 5,427 9,320 16,004
- Loaded outbound (TEU) 15,755 27,053 46,456 79,773
- Empty Inbound (TEU) 12,594 21,626 37,136 63,769
Total 31,509 54,107 92,911 1,59,545
Containers - rail share (%)
- Loaded inbound (TEU) 86% 86% 86% 86%
- Loaded outbound (TEU) 89% 89% 89% 89%
- Empty Inbound (TEU) 89% 89% 89% 89%
Total 89% 89% 89% 89%
Breakbulk
- Inbound (tonnes) 2,21,033 3,79,553 6,51,761 11,19,191
- Outbound (tonnes) 63,875 1,09,685 1,88,349 3,23,430
Total 2,84,908 4,89,238 8,40,110 14,42,620
Breakbulk - rail volume
- Inbound (tonnes) 1,65,866 2,84,821 4,89,089 8,39,855
- Outbound (tonnes) 0 0 0 0
Total 1,65,866 2,84,821 4,89,089 8,39,855
Breakbulk - rail share %
- Inbound 75% 75% 75% 75%
- Outbound 0% 0% 0% 0%
Total 58% 58% 58% 58%
Petrochemicals - inbound pipe+road 1,38,806 2,38,354 4,09,298 7,02,837

Source: JICA Study team

Owing to the potential to transport raw plastic inputs in containers from Ponneri as well as containerized cotton
from Nagpur a better balance between loaded inbound and outbound container flows will be achieved in
Tumakuru than is the case at nodes located near ports.

A key feature of these forecasts is that rail is expected to carry a dominant share (nearly 90%) of container
volumes to and from Tumakuru, clearly a result of the predominance of long haul outbound container flows to

domestic destinations.

Rail will also have the major share of the re-positioning of empty containers to the node from Ennore and

Krishnapatnam ports.

Rail will transport (in break bulk form) 100% of the steel input tonnage to the node, all from Bellary.

Realization of the above forecast TEU and break-bulk tonnage volumes for rail will translate, on average, to
three inbound and three outbound container trains, and one inbound and one outbound steel train, per day.

7.2.5 Cost estimate

Connection of Tumakuru node to the rail network will require construction of an electrified access line (running
from the yet to be constructed Tumakuru-Davanagere mainline) with reception sidings for an overall length of

5.2 track km.
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The unit construction cost of single electrified line, equipped with automatic block signaling, was estimated at
INR 53 million per km. This cost was derived from the quoted costs of recent new line construction projects.

Since it will be necessary for the line to cross NH 4 on a bridge, the unit construction cost of the track on this
bridge is likely to be substantially higher than that applicable to the remainder of the access line. In the absence
of any definitive information on bridge unit construction costs, it was assumed in this case that they would be
double the above unit rate. The overall cost at current prices of the access line and reception sidings would
therefore be INR 240.33 million, as shown in Table 7.24 below.

Table 7.24 Tumakuru Node - Capital Cost for construction of Access Lines

Access Line Totals

Length of Arm 1 (km) 1.13

Length of Arm 2 (km) 0.94 2.81
Length of main access line 0.84

Unit construction cost (million Rs/km) 53.00

Total cost (million Rs) 149.08
Length of Bridge (km) 0.10 0.10
Est. unit construction cost (million 106.00

Rs/km)

Total cost (million Rs) 11.11
Total cost access line plus bridges 160.19
Reception sidings

Length (km) 1.51

Unit construction cost (million Rs/km) 53.00

Total cost (million Rs) 80.14
TOTAL

Length (km) (excluding length of bridge) 4.43

Unit construction cost (million Rs/km)

Total cost (million Rs) 240.33

Source: JICA Study team

7.2.6 Development plan

Construction of the access track should be completed in time to allow trains to run to and from the Tumakuru
node in early 2018, coinciding with the scheduled commencement of manufacturing activity. It should be
possible to carry out the construction works within the two year period 2015/16-2016/17.

As indicated in Annexure B of this report which discusses the principles to be applied to rail and logistics hub
development, the responsibility for financing the construction of the access lines and reception sidings should
rest with the SPV company which will develop the node.

The investment in the construction of these facilities could be recovered in the land rent to be paid by the hub
operator who would also be responsible for organizing rail transport, for paying haulage charges to IR and
possibly also for investment in container wagons. The hub operator in turn would pass on these costs to freight
customers in the form of consolidated rail haulage charges.

To demonstrate how such a system would work, an assessment was made of the components of these
consolidated charges. Although the rate of land rent has yet to be determined, it was assumed that this would be
set at a level which would at least recover the track capital and maintenance costs, as shown in Table 7.25 and
Table 7.26 below.
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Table 7.25 Tumakuru Node — Recovery of railway capital, haulage and maintenance charges for

Containers

Charge component 2017/18 |2022/23 R027/28 p032/33
Net haulage charge - containers (Rs. per ntk) 1.0200 | 1.0200 | 1.0200 | 1.0200
Investment in access line and reception sidings (Rs. per ntk)*| 0.0106 | 0.0062 ] 0.0036 | 0.0021
Access track maintenance (Rs. per ntk)* 0.0339]| 0.0326 | 0.0320 | 0.0316
Container wagon investment (Rs. per ntk) 0.0186| 0.0177 | 0.0178 ] 0.0176
Container wagon maintenance (Rs. per ntk) 0.0110]| 0.0104 ] 0.0105 | 0.0103
Total charge (Rs. per ntk) 1.0941]| 1.0870 | 1.0839 | 1.0816

Sources: (1) MOR Statistical Statements

(2) Consultant's Train Cost Model

* Calculated across total ntk generated by the node (containers plus steel)

Source: JICA Study team

Table 7.26 Tumakuru Node — Recovery of railway capital, haulage and maintenance charges for Steel
Charge component 2017/18 |2022/23]2027/28|2032/33
Net haulage charge - steel (Rs. per ntk) 1.1900| 1.1900| 1.1900| 1.1900
Investment in access line and reception sidings (Rs. per ntk)*| 0.0106] 0.0062] 0.0036] 0.0021
Access track maintenance (Rs. per ntk)* 0.0339]| 0.0326]| 0.0320| 0.0316
Total charge (Rs. per ntk) 1.2346| 1.2288] 1.2256]| 1.2237

Sources: (1) MOR Statistical Statements

(2) Consultant's Train Cost Model

* Calculated across total ntk generated by the node (containers plus steel)
Source: JICA Study team

In the case of steel traffic, IR is responsible for the supply and maintenance of wagons. Hence the only addition
to haulage charges to be paid by steel customers would be the rate per net tonne-km necessary to recover access
track capital and maintenance costs.

7.2.7 Critical success factors

The construction of at least the first 20 km of the proposed Tumakuru-Davanagere (from Tumakuru to the
node) will be essential to allow the development of a rail access to the Tumakuru node. The capital cost of this
project, if the line is constructed as a single track electrified line, would be about INR 1,060 million (INR Crore
106).

In addition it is likely to be necessary to construct a link between the Tumakuru-Davanagere and Tumakuru-
Rayadurga lines — ideally within the Tumakuru station limits.

If the development of the Tumakuru node is likely to generate additional passenger traffic for the Tumakuru-
Davanagere line, it is highly possible that the capacity of the new line will be saturated by the end of the forecast
period (2032/33). Since the line is to be single track, its train capacity would be 15 in each direction, or 30 in
total, per day. It is possible that some 10 trains per day (20 in total) could divert from the existing Bengaluru-
Rayadurga mainline via Arsikere Junction and Birur. The node can be expected to generate about 8 freight
trains per day in both directions; hence the available capacity of the line will have been fully absorbed by
2032/33.

It will be particularly important that the workforce forecasts and related daily passenger number be critically
reviewed, in the light of the possibility of developing feeder bus services to accommodate this demand.
Alternatively, this DFR should contain recommendations for track doubling of the new line, at least between
Tumakuru and Chitradurga.
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7.3 Logistics

7.3.1 Sector Overview

The establishment within each node of intermodal transport terminals, or Logistics Hubs, will be an important
part of a strategy to minimize the logistics costs and maximize the competitiveness of the manufacturing
enterprises within the nodes. These Logistics Hubs will facilitate the transfer of cargo between road and rail, as
well as the handling, storage and, where necessary, customs clearance, of containerized and break-bulk cargo.
They are also the only practical means by which rail can access each node. The same is not true of road
transport which can access individual manufacturing establishments within the nodes, via a dense network of
local roads which will be provided in each node. Thus, rail connections to the nodes are inextricably linked to
the operation of Logistics Hubs and will to a large extent determine the component facilities and layouts of the
latter.

By facilitating the transfer of cargo between road and rail, the hubs will blend the capacities of each mode to
minimize transport costs over relatively short and long distances respectively.

It is expected that the logistics hubs will be designed to handle only container and break-bulk cargo, or in other
words, cargo which can be moved in unitized lots (containers, pallets, or bundles).

7.3.2 Principles for design of logistics hubs

In all cases, logistics hubs will be located as close as possible to the geographic center of the manufacturing
industries to be established in the node.

The central feature of each node will be a set of railway sidings for the loading/unloading of containers and the
unloading of break-bulk steel. In the Tumakuru hub, a paved container yard will be provided on either side of
the container siding tracks to allow the discharge and loading of wagons by reach-stacker equipment. The
tracks would be embedded in pavement to allow cargo handling equipment to work both sides of a train at the
same time.

In the steel handling area, a single storage yard will be provided adjacent to the steel siding track and an
internal road. The siding track would also be embedded in pavement although top lifting forklifts will work on
one side of the train at a time. In the case of both container and steel trains, handling equipment would work
along a frontage of 600 metres.

The CY and steel storage areas are assumed to be dimensioned with lengths of 600 metres and 400 metres
respectively. Their widths are determined by the projected cargo volume in the last year of the forecast period
(2032/33).

In the case of Tumakuru, the required capacity of the CY was determined as a function of average container
dwell times and peak arrival rates in the final forecast year, as well as the number of container tiers in the stacks.
With an assumption of 3 high stacking of loaded containers 5 high stacking of empty containers, the required
number of ground-slots was calculated as 357 TEU. The CY configuration best corresponding to this
requirement is 27 stacks each with a ground area of 4 x 2 TEU, equivalent to 119 square metres. Each stack will
be separated by a 13 metre aisle for the operation of reach-stackers. The overall dimensions of each CY will be
600 m x 12.2 m = 7320 m2. In the Tumakuru hub, the container stacks will be 2 TEU deep, giving a width of
12.2 metres.

Roadways will be provided on either side of the rail sidings to allow direct transfer of containers and steel
between wagons and road trailers or trucks. The width of these roadways will be 15 metres, sufficient to permit
trucks and trailers to pass sections where reach-stackers or top-lifters are working.
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Other facilities to be provided within the hub include: a Container Freight station (CFS - for the
stuffing/unstuffing and of containers and for customs inspection of container cargo); a long term warehouse for
storage of cargo beyond the free period of 3 days; a two storey administration building with additional space for
rental by service providers, such as freight forwarders; a trailer park; a workshop for the container repair and
for the maintenance of cargo handling equipment; a railway maintenance store, and gatehouses (for security at
both entrances to the hub).

The design of the CFS is based on the assumption that it will handle 40% of the CY throughput of loaded TEU —
i.e. that 40% of the loaded TEU volume will be stuffed or unstuffed in the CFS (the balance of 60% being
handled at factories located within the node). The area of the CFS will be determined by the number of TEU
expected to be handled within the turn time of the container stacks in the final forecast year multiplied by a
discharged cargo area of 29.7 metres per TEU, with the addition of 20% for forklift movement areas.

Since the long term warehouse was expected to store about half of the CFS cargo volume, the area of the
warehouse was estimated to be half that of the CFS.

7.3.3 Demand forecast

The nodal cargo forecasts were further broken down to derive forecasts for the CFS and warehouse components
of the logistics hub, as shown in Table 7.27 below.

Table 7.27 Tumakuru Logistics Hub - Throughput

Category 2017/18 2022/23 2027/28 2032/33
Loaded inbound (TEU) 3679 6317 10848 18628
Empty inbound (TEU) 14100 24212 41576 71393
Loaded outbound (TEU) 17779 30529 52424 90021
Empty outbound (TEU)
Total (TEU) 35557 61058 104847 180042
CFS t/put (40% of loaded container volume)-TEU 8583 14739 25309 43460
Breakbulk handling in CFS - inbound tonnes 22893 39311 67504 115916
Breakbulk handling in CFS - outbound tonnes 125735 215910 370756 636654
Steel handling in CY -tonnes 165866 284821 489089 839855
Sub-total (Tonnes) 314493 540042 927349 1592424
Overtime storage volume in CFS and steel yard (5% of total tonnage) 15725 27002 46367 79621
Other L.T. storage volume (20% of CFS volume) 29726 51044 87652 150514
Reefer storage volume (50% of L.T.storage volume) 14863 25522 43826 75257

Source: JICA Study Team

In particular, it was assumed that:
e 40% of the CY throughput of loaded TEU will be stuffed or unstuffed in the CFS;
e Long term storage volume (Cubic metres) will represent about 20% of total break-bulk volume handled
in the CFS;
e Reefer storage volume will represent half of the Long Term storage volume.

7.3.4 Features of Tumakuru logistics hub design

The proposed layout of the Tumakuru logistics hub is given in the figure below. The design assumptions and
specifications are indicated in Table 7.28 below.
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Table 7.28 Tumakuru Logistics Hub - Specifications

Areas of hub components (square metres)

Container Yard (CY) (7,320 x 2) 14,640
Steel storage yard 8,000
Container Freight Station (CFS) 9,086
Long Term Warehouse 5,000
Trailer Park (including W/shop and Security) 5,700
Administration Building 2,000
Rail Maintenance Store 700
Rail sidings 11,326
Internal roads 72,567
Not utilised 37,840
TOTAL 166,859
CY specifications/productivity

Ground slots (No.) 432
Average stack height (TEU) 3.8
Capacity (TEU) 1,639
Container dwell times (days) :

Loaded outbound 1.5
Loaded inbound 3.0
Empty inbound 3.0
Peak arrival factor 120%
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Source: JICA Study team

Figure 7.40: Tumakuru Logistics Hub - Layout

7.3.5 Cost and revenue estimates

) Capital cost estimates

Cargo handling equipment productivity rates and unit purchase costs were obtained from similar projects in
India in order to calculate the physical requirement and cost of equipment acquisition. Similarly, unit
construction costs were obtained from comparable projects in India for application to the areas of the different
hub components in order to estimate the Civil Work cost of the hub construction. These cost estimates, together
with an indication of sources, are given in the table below.
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Table 7.29: Tumakuru Lo

cistics Hub - Capital Cost Estimates

Phase 1 Phase 2 Total
Area Cost per Total Area Cost per Total Area Costper | Total
(Sqm) sqm (or) cost (Sqm) sqm (or) cost (Sqm) sqm (or) cost
Item (or) (or) (or)
Length per km (mn Length per km (mn Length per km (mn
(Rs.) Rs.) (Rs.) Rs.) (Rs.) Rs.)
(m) (m) (m)
Land rent (TBD) - - - - - - - - -
CY & internal roads | 87,787 2,047.51 | 179.74 | 11,320 2,047.51 23.18 99,107 2,047.51 |202.92
Railway sidings (a) 104.32 50.06 - 154.39
- pavedarea 6,300 4,000 25.20 3150 4,000 12.60 9,450 4,000 37.80
- length embedded 1,400 | 450,00,000 63.00 | 700.00 | 450,00,000 31.50 2,100 | 450,00,000 94.50
- length electrified 304 | 530,00,000 | 16.12 | 112.50 | 530,00,000 5.96 417 | 530,00,000 | 22.09
plus ballasted
Buildings
-Admin Building 2,000 19,625.41 39.25 2,000 19,625.41 39.25
- CFS 9,086 13,083.61 118.88 9,086 13,083.61 118.88
-L.T. warehouse 5,000 21,587.95 | 107.94 5,000 21,587.95 | 107.94
Security /gatehouse 300 13,083.61 3.93 300 13,083.61 3.93
Workshop 1,500 18,317.05 27.48 1,500 18,317.05 27.48
Railway maint.store 700 18,317.05 12.82 700 18,317.05 12.82
Sub-total (Buildings) 310.29 - 310.29
Utilities 37.38 4.61 41.99
Sub-total
(Bldgs and Infra) 631.74 77.85 709.59
Equipment N? fl(l)istt(lr)::‘l N?° lfl(l)istt(ll)::fl N?' lfl(l)istt(l:::fl

(units) Rs) (units) Rs) (units) Rs)
Reachstackers (b) 3 30.00 90.00 30.00 - 3 30.00 90.00
Forklifts for CFS 7 1.01 7.09 8 1.01 8.10 15 1.01 15.19
HD Forklifts 4 6.08 24.31 6.08 - 4 6.08 24.31
:;'(;nter;;‘;‘r’:zz) 2 3.38 6.75 1 3.38 3.38 3 3.38 | 1013
Weighing scales 2 0.61 1.22 0.61 - 2 0.61 1.22
Pallet trolleys 11 0.04 0.40 14 0.04 0.51 25 0.04 0.91
Conveyors 6.34 6.34
Racking sy stem 0.88 0.88
Sub-total 136.99 11.99 148.98
Misc.fixed assets
Consultancy fee (3%) 23.06 2.70 25.76
Contingency (4%) 30.75 3.59 34.34
Total 822.54 96.12 918.66

Sources for costs

1)  Ministry of Railways (Adviser Infrastructure) 13/11/2014

2)  Cost of Hyster TIL reachstacker from CONCOR 03/07/2014

3) Second hand prices from OLX.in
All other prices and rates are from the "Emerging Kerala 2012 Logistics Park proposal"”

The construction of the hub will be phased. During Phase A, from 2015/16 — 2025/26 the steel yard and siding
as well as one of the two container yards and its siding, and all buildings will be constructed. In Phase B, from
2026/27 — 2032/33, the second container yard and its siding will be added. Equipment will be added when
justified by demand.
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(i)

The capital expenditure profile for the project, which reflects the phasing of the Civil Works cost as explained

Capital expenditure profile

above, is given in Table 7.30.

Table 7.30 Tumakuru Logistics Hub - Capital Expenditure Profile (2014 constant prices)
Units: Million Rs.

. Cargo Consultancy Contingency Total
Year Fixed handling Net fee (3% of net al}]owance Consultancy Gross
assets equipment outflow outflow) (4% of net a.lnd outflow
outflow) Contingency
2015/16 | 315.87 0.00 315.87 9.48 12.63 22.11 337.98
2016/17 315.87 130.35 446.22 13.39 17.85 31.24 477.46
2017/18 0.00 0.04 0.04 0.00 0.00 0.00 0.04
2018/19 0.00 0.04 0.04 0.00 0.00 0.00 0.04
2019/20 0.00 2.03 2.03 0.06 0.08 0.14 2.17
2020/21 0.00 0.04 0.04 0.00 0.00 0.00 0.04
2021/22 0.00 3.41 3.41 0.10 0.14 0.24 3.65
2022/23 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2023/24 0.00 1.05 1.05 0.03 0.04 0.07 1.12
2024/25 0.00 0.04 0.04 0.00 0.00 0.00 0.04
2025/26 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2026/27 77.85 3.18 81.03 2.43 3.24 5.67 86.70
2027/28 0.00 1.09 1.09 0.03 0.04 0.08 1.16
2028/29 0.00 4.46 4.46 0.13 0.18 0.31 4.77
2029/30 0.00 1.09 1.09 0.03 0.04 0.08 1.16
2030/31 0.00 0.07 0.07 0.00 0.00 0.01 0.08
2031/32 0.00 2.10 2.10 0.06 0.08 0.15 2.25
2032/33 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2033/34 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2034/35 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2035/36 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2036/37 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TOTAL 709.59 148.98 858.56 25.76 34.34 60.10 918.66
Phase 1
Phase 2

Source: JICA Study team

(i11) O&M costs

Operating and maintenance costs for the hub include: the wages costs of operating staff, the salary costs of
administrative and management staff, and the maintenance costs of fixed assets (pavements, railway sidings,
and buildings) and equipment.

For the estimation of wages and salaries cost, the staff ratios to throughput for a comparable project in India
were used to calculate the numbers of staff in each category. The resulting workforce numbers were then
multiplied by unit wage and salary costs from the same source to derive the total wages and salary costs for the
hub.
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The maintenance costs of fixed assets and equipment were calculated as a percentage of the cumulative
investment in each category. For this purpose 1% was assumed for fixed assets and 2% for cargo handling

equipment.

The resulting stream of wages and salaries and maintenance costs over the forecast period to 2032/33 is given
in Table 7.31 and Table 7.32 respectively.

Table 7.31 Tumakuru Logistics Hub — Estimates of Wa

e and Salary Costs (2014 values)

Total
Total Annual Total Annual Salaries
Year operating Wages salaried Salary plus
Cost (Mn Cost (Mn
staff (No.) Rs.) staff (No.) Rs.) wages
(Mn Rs.)
2015/16
2016/17
2017/18 111 15.43 29 13.61 29.04
2018/19 111 15.43 29 13.61 29.04
2019/20 111 15.43 29 13.61 29.04
2020/21 120 16.68 31 14.55 31.23
2021/22 120 16.68 31 14.55 31.23
2022/23 126 17.51 33 15.49 33.00
2023/24 126 17.51 33 15.49 33.00
2024/25 135 18.76 35 16.43 35.19
2025/26 135 18.76 35 16.43 35.19
2026/27 135 18.76 35 16.43 35.19
2027/28 153 21.26 39 18.31 39.57
2028/29 162 22.51 42 19.72 42.23
2029/30 177 24.60 45 21.13 45.72
2030/31 186 25.85 48 22.53 48.38
2031/32 186 25.85 48 22.53 48.38
2032/33 195 27.10 50 23.47 50.57
2033/34 195 27.10 50 23.47 50.57
2034/35 195 27.10 50 23.47 50.57
2035/36 195 27.10 50 23.47 50.57
2036/37 195 27.10 50 23.47 50.57
TOTAL 426.51 371.82 798.34
Unit Wages Cost (per annum), Rs. 1,38,975
Unit Salaries Cost (p.a.), Rs. 4,69,473

Source: JICA Study team

Final Report — Tumakuru Industrial Node Development Plan

PwC/ Nippon Koei

201



Table 7.32 Tumakuru Logistics Hub - Estimates of Fixed Asset and Equipment Maintenance Costs

(2014 values)

. Cost of fixed . Cost of
Fixed asset . Equipment .
. asset repair . equipment
Year .cumulatlve and main- ‘cumulatlve repair and
Investment tenance. (Mn Investment maintenance.
(Mn Rs.) Rs.) (Mn Rs.) (Mn Rs.)

2015716
2016/17
2017/18 631.74 6.32 130.35 2.61
2018/19 631.74 6.32 130.39 2.61
2019/20 631.74 6.32 130.43 2.61
2020/21 631.74 6.32 132.45 2.65
2021/22 631.74 6.32 132.49 2.65
2022/23 631.74 6.32 135.90 2.72
2023/24 631.74 6.32 135.90 2.72
2024/25 631.74 6.32 136.95 2.74
2025/26 631.74 6.32 136.99 2.74
2026/27 631.74 6.32 136.99 2.74
2027/28 709.59 7.10 140.17 2.80
2028/29 709.59 7.10 141.26 2.83
2029/30 709.59 7.10 145.72 2.91
2030/31 709.59 7.10 146.80 2.94
2031/32 709.59 7.10 146.88 2.94
2032/33 709.59 7.10 148.98 2.98
2033/34 709.59 7.10 148.98 2.98
2034/35 709.59 7.10 148.98 2.98
2035/36 709.59 7.10 148.98 2.98
2036/37 709.59 7.10 148.98 2.98
TOTAL 134.13 56.09
R&M cost % of cum. inv.-fixed assets 1.0%
R&M cost % of cum. inv.-equip. 2.0%

Source: JICA Study team

(iv)

Revenue

Revenue rates for each services provided within the logistics hub were obtained from a comparable project in
India. These were escalated to 2014 values and then applied to the relevant throughput values to derive annual
revenue amounts. The following revenue assumptions were made.

Av. No.lifts/TEU (Assume 40% require 1 lift and 60% require 2 lifts) =1.6
Average cargo storage beyond 3 days (days) =2
Average cold storage, days =7
Charge per lift (Rs. per TEU) =500
Stuffing/unstuffing (Rs. per TEU) =1500
Break bulk handling (Rs. per tonne) =116.99
Overtime CFS storage (Rs. per tonne per day beyond 3 days) =175.48
Office lease rental (Rs. per square metre per month) =314.81
Cold storage rental (Rs. per cubic metre per day) =20.66
Warehouse rental (Rs. per square metre per year) =3022.14
Area available for warehouse rental, square metres = 3750

The calculation bases and resulting revenue flows are given in Table 7.33 below.
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Table 7.33 Tumakuru Logistics Hub - Estimated Revenue Flows (2014 values)

CY. CF.S Break bulk Break Overtime |Warehouse Cold Warehouse |Warehouse | Office Office
Fiscal CY No. of COIjltL‘HTleT‘ stuffm{]/ CkS handling bulk' storage storage storage rental rental rental rental et
years volume lifts pa lifting | unstuffing | revenue, volume, handling volume, revenue, | revenue, space, income, space, income, Revenue
| volume. Mn Rs. tonnes revente, - nnes Mn Rs, Mn Rs. Sqm Mn Rs. Sqm Mn Rs. Mn Rs.
Mn Rs. TEU Mn Rs.

2017/18 35557 56891 28.45 8583 12.87 314493 36.79 15725 5672 2.15 3750 11.33 500 1.89 99.00
2018/19 40657 65052 3128518 9814 14.72 359603 42.07 17980 6.31 2.46 3750 11.33 600 2.27 111.68
2019/20 45757 73212 36.61 11045 16.57 404713 47 .35 20236 7.10 2.77 3750 11.33 700 2.64 124.36
2020/21 50858 81372 40.69 12276 18.41 449822 52.62 22491 7.89 3.07 3750 11.33 800 3.02 137.05
2021722 55958 89532 44.77 13507 20.26 494932 57.90 24747 8.69 3.38 3750 11.33 900 3.40 | 149.73
2022/23 61058 97693 48.85 14739 22.11 540042 63.18 27002 9.48 3.69 3750 11.33 1000 3.78 162.41
2023/24 69816 111705 55.85 16853 25.28 617503 72.24 30875 10.84 4.22 3750 11.33 1100 4.16 183.91
2024/25 78574] 125718 62.86 18967 28.45 694965 81.30 34748 12.20 4.75 3750 11.33 1200 453 | 205.42
2025/26 87332] 139731 69.87 21081 31.62 772426 90.36 38621 13.55 5.28 3750 11.33 1300 4.91 | 226.93
2026/27 96090| 153743 76.87 23195 34.79 849887 99.42 42494 14.91 5.81 3750 11.33 1400 5.29 | 248.43
2027/28| 104847] 167756 83.88 25309 37.96 927349 108.49 46367 16.27 6.34 3750 11.33 1500 5.67 | 269.94
2028/29| 119886 191818 95.91 28939 43.41] 1060364 124.05 53018 18.61 7.25 3750 11.33 1560 5.89 | 306.44
2029/30| 134925]| 215880| 107.94 32569 48.85| 1193379 139.61 59669 20.94 8.15 3750 11.33 1620 6.12 | 342.95
2030/31| 149964] 239943 119.97 36199 54.30| 1326394 155.17 66320 23.28 9.06 3750 11.33 1680 6.35 | 379.46
2031/32| 165003 264005 132.00 39829 59.74| 1459409 170.73 72970 25.61 9.97 3750 11.33 1740 6.57 415.97
2032/33| 180042]| 288067 144.03 43460 65.19| 1592424 186.29 79621 27.94 10.88 3750 11.33 1800 6.80 | 452.47
2033/34| 180042]| 288067 144.03 43460 65.19| 1592424 186.29 79621 27.94 10.88 3750 11.33 1800 6.80 | 452.47
2034/35| 180042]| 288067 144.03 43460 65.19| 1592424 186.29 79621 27.94 10.88 3750 11.33 1800 6.80 | 452.47
2035/36| 180042]| 288067 144.03 43460 65.19| 1592424 186.29 79621 27.94 10.88 3750 11.33 1800 6.80 | 452.47
2036/37| 180042]| 288067 144.03 43460 65.19| 1592424 186.29 79621 27.94 10.88 3750 11.33 1800 6.80 | 452.47

Total (20 years) 1757.19 795.30 2272.73 340.91 132.76 226.66 100.49 |5626.04

Source: Emerging Kerala 2012 Logistics Park proposal
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)

Revenue and O&M cost comparison
The comparison of the revenue and O&M cost streams, shown in Table 7.34, indicates a healthy surplus of
revenue over costs for the Tumakuru Hub.

Table 7.34 Tumakuru Logistics Hub - Comparison of Revenue with O&M Costs
Wage costs Salar.y costs Fixe(? asset Equil.)ment Adminis- Total
. (admin and | repair and | repair and . Total Net
Year (operating customs main- main- trative L. revenue, | revenue,
labour) overhead, | cost, Mn
Mn Rs. personnel) | tenance, tenance, Mn Rs. Rs. Mn Rs. Mn Rs.
Mn Rs. Mn Rs. Mn Rs.
2017/18 15.43 13.61 6.32 2.61 7.59 45.56 99.00 53.44
2018/19 15.43 13.61 6.32 2.61 7.59 45.56 111.68 66.12
2019/20 15.43 13.61 6.32 2.61 7.59 45.56 124.36 78.80
2020/21 16.68 14.55 6.32 2.65 8.04 48.24 137.05 88.81
2021722 16.68 14.55 6.32 2.65 8.04 48.24 149.73 101.49
2022/23 17.51 15.49 6.32 2.72 8.41 50.45 162.41 111.96
2023/24 17.51 15.49 6.32 2.72 8.41 50.45 183.91 133.47
2024/25 18.76 16.43 6.32 2.74 8.85 53.10 205.42 152.32
2025/26 18.76 16.43 6.32 2.74 8.85 53.10 226.93 173.83
2026/27 18.76 16.43 6.32 2.74 8.85 53.10 248.43 195.33
2027/28 21.26 18.31 7.10 2.80 9.89 59.37 269.94 210.57
2028/29 22.51 19.72 7.10 2.83 10.43 62.58 306.44 243.86
2029/30 24.60 21.13 7.10 2.91 11.15 66.88 342.95 276.07
2030/31 25.85 22.53 7.10 2.94 11.68 70.10 379.46 309.36
2031732 25.85 22.53 7.10 2.94 11.68 70.10 415.97 345.86
2032/33 27.10 23.47 7.10 2.98 12.13 72.78 452.47 379.69
2033/34 27.10 23.47 7.10 2.98 12.13 72.78 452.47 379.69
2034/35 27.10 23.47 7.10 2.98 12.13 72.78 452.47 379.69
2035/36 27.10 23.47 7.10 2.98 12.13 72.78 452.47 379.69
2036/37 27.10 23.47 7.10 2.98 12.13 72.78 452.47 379.69
TOTAL
(20 426.51 371.82 134.13 56.09 197.71| 1186.27]| 5626.04| 4439.77
YEARS)
Admin overhead rate 20%
Source: JICA Study team
7.3.6 Development plan

Construction of the logistics hub should be completed to coincide with the commencement of manufacturing
activity in early 2018. Construction would be undertaken within the two year period 2015/16-2016/17 and
initial equipment acquisition within 2016/17.

Responsibility for construction would rest with the hub operator selected by a process of competitive bidding.
Financing of the project with an initial capital cost estimated at Rs.918.66 million could be provided via equity
funds and/or project loans.
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7.4 Power & Renewable Energy

7.4.1 Sector Querview

The historical trend of power requirement in the three states — Karnataka, Andhra Pradesh and Tamil Nadu
was analyzed. Electricity demand forecasts for the Business as Usual (BAU) scenario was made based on the
latest 18th EPS (Electric Power Survey). The EPS used the base year of FY 2009-10, deviations from the actual
data observed for the years FY 2011 to FY 2013 were revised. With a massive investment coming up in the CBIC
region, accelerated scenario was also considered. Further the electricity demand was classified for each state
across domestic, commercial, industrial, agricultural, transportation and miscellaneous. Upcoming power
projects were analyzed to estimate the supply of power in short term in three states. Demand and supply gap
was analyzed with focus on capacity addition plans to assess the power position of the states.

Table 7.35: Demand and supply gap analysis in the various scenarios

Scenario Year Demand (MW) Supply (MW) Gap (MW)
Current FY2013-14 35,223 27,310 7,913
Short Term FY2017-18 42,548 50,680 (8,132)
Mid Term FY2022-23 64,324 - 13,644
Long Term FY2032-33 147,948 - 97,268

Source: PwC Analysis

It is imperative that the generation growth required for the plant be matched with corresponding growth in
distribution and transmission sector. The transmission infrastructure development plans comprise of plans for
meeting the generation capacity additions, system strengthening, reducing congestion, establishing point to
point evacuation links from generating plants etc. Karnataka’s state transmission utility, KPTCL added 31,539
km of transmission lines in FY 13 and proposes to add a similar quantum in the short term.

BESCOM has prepared a perspective plan for capital investments totaling to Rs.2932.00 Crores for the period
from 2013-14 to 2017-18 Year on year. It has formulated the target for AT&C loss reduction based on the several
recommendations and has under taken every effort to achieve the laid targets. BESCOM has initiated a
programme for replacing all Electro mechanical meters by Electro Static Meters the reduce AT & C Loss.
Metering DTC's in rural areas (Non — RAPDRP areas) as per KERC directives for energy Auditing
predominantly feeding to IP sets. Smart meters are being introduced which are supplier and consumer friendly.
HT installations above 500 KVA having 3Ph 3 wire metering are proposed for replacing with 3Ph 4 wire for
enabling accurate unbalance load recording there by reduction in AT&C Loss. It is also working on
improvement of power supply through the following schemes40:-

o Implementation of NJY(Niranthara Jyothi Yojane)

o Restructured Accelerated Power Development & Reform Programme (RAPDRP) works &
Distribution Automation System (DAS)

o Providing Ariel Bunched Cables (ABC works)

7.4.2 Framework of Infrastructure development
Needs of a consumer
In order to design a robust city power infrastructure from ground’s up, it is critical that we understand the

needs of the prospective consumers that would be based out of the upcoming node. For example, in large
industries like textile, automobiles etc. energy forms almost 20-25% of the total operating costs (second only to

40 hbescom.org/wp-content/uploads/2013/01/Chapter5-Capex___.docx
bescom.org/wp-content/uploads/2013/01/Business-plan.docx
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raw material costs). In such a case, the attractiveness of the node to industrial consumers would primarily
depend on continuous availability of quality and cost-effective electricity. This section captures key consumer
expectations from power supply perspective. (Source: Primary interactions with state industrial associations,
2014):

1) Reliability: A consumer establishing a base in the node would need round the clock electricity so as to
avoid usage of local back-up power supply sources like diesel sets etc. that would increase consumer’
capital burden and also have a higher environmental impact. The design philosophy is built around the
objective that all consumers in the node will have access to round the clock quality power.

2) Quality: Many industries like textile, telecom etc. use sensitive voltage regulated equipment. In case
the power supply from the utility is of poor quality (voltage instability, interruptions etc.), the life of
such equipment can be affected. In such cases, installations of voltage regulators/UPS etc. are
additional capital costs that the consumers’ needs to incur. Hence, ensuring the quality of supply for all
consumers has been a key consideration in the infrastructure design.

3) Affordability: The desired levels of reliability and efficiency have to be balanced through optimum
pricing of the electricity that is within industry benchmarks. The consumer would want electricity
tariffs that are affordable for the overall business operations. The high costs can prompt consumers to
look for open access procurement making the present distribution network plans redundant. In
extreme situations, this could also lead to consumer relocation to a more favorable node/area. The
overall cost of electricity is dependent on a number of external and internal factors and is under
regulatory purview. However, from a design perspective, there has been a constant focus on avoiding
unnecessary capital expenditure without impacting the other design considerations.

4) Safety: Equipment failures are one of the most prevalent reasons for hazards to consumer
property/life. A consumer would want, in all cases, that the network should have automatic procedures
to protect him from hazards like fire/short circuits etc.

5) Customer Service: A consumer wants that the utility should be responsive to his queries/problems.
In the present system of private utilities in metros like Delhi, consumers are aware of the best practices
in customer management like internet based payment, grievance management cells, pre-payment
discount based billing, independent kiosks for customer grievance resolutions etc. It would be the
expectations of all consumers coming into the node that these basic facilities should be provided from
the distribution utility.

6) Sustainability: Nowadays the element of sustainability forms an integral part of all power systems
design. This means that the power generation /transmission/distribution should be done in a manner
to have least carbon consumption. For generation it may mean installing more renewable based plants.
However for transmission it may mean effective voltage level regulation or for distribution it can mean
installation of smart grid for consumers and keeping losses within prescribed limits.

Needs from power systems
Corresponding to these consumer needs, a power system would need to have the following features:-

1) Redundancy of operations: As consumer needs dictate that the system should be available round
the clock enough redundancy in the operations needs to be built in for supply assurance. For
transmission it can mean designing the system such that for every line failure, the system can assure
power to affected consumers via 2 different routes (N-2 principle) or for distribution it may mean ring
main interconnections of feeders as well as sub stations.
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2)

3)

4)

5)

Maximum efficiency: The system should have minimal losses for the node. Considering the
transmission and distribution loss levels in the country exceed 25% on an average across utilities
(Source: “The Performance of State Power Utilities for the years 2010-11 to 2012-13”, PFC report), the
node should target maximum increase in efficiency. We have seen utilities like TPDDL and BSES have
been able to reduce Aggregate Technical and commercial losses to less than 11% in large area like Delhi.
Considering that we are using new equipment and smart technology for implementation in the node,
the target for the node should be to achieve at least 8-10% losses in the phase II.

Integration with multiple sources of supply: The proposed power system would need to
seamlessly integrate with the in-node distributed renewable energy sources. With the envisioned
increase of renewable energy share in India’s power generation, there would be similar renewable
capacity additions within the proposed node and hence integration issues would be of prime
importance. It is therefore essential to preemptively address any such issues during the design stages
itself. Introduction of smart distribution control systems would provide the much needed flexibility to
manage the entire power value chain.

Integrate operations on IT platform for maximum efficiency: With the development of power
systems, the power grid within a control area, becomes much more complicated due to increasing
number of nodes and renewable energy interconnections. An integrated power system control center is
essential in maintaining system reliable and security operations. Use of latest information and
communication technologies would provide a platform to enhance the functions and performance of
power system control center. Smart power dispatch concept will be the trend of future control center
development. This needs to be enabled in the current design of the node.

Transmission system stability: Majority portion of the investment in India’s transmission sector
are directed towards construction of new transmission lines and substation. Whereas spending towards
the improvement of the stability of the system is low. It is our expectation that the state power
transmission company would increase the investment in the region surrounding the node, which shall
improve the quality of the electricity transmission and efficiency.

Needs from generators

Corresponding to consumer as well as power system features the power generators would need the following
features:-

1)

2)

3)

Operational Flexibility: Conventional power plants supplying power to the node should be able to
cater to variations in demand and use of renewable source integrated into the grid. This would mean
running at varying loads as per the use of energy by industries and other consumers.

Energy Efficiency: The design of the power plant should make generation fuel efficient at any load.
This would mean getting more energy from the same amount of fuel and ensuring sustainability of
power generation.

Fuel flexibility: Power generation plants should be designed in a way that cascading plants can lead
to use of multiple sources of generation including gaseous and liquid fuels, including biofuels. Smart
plants should be able to switch from one fuel to another without stopping.

7.4.3 Design Conditions

Considering the varying stakeholder expectations, the infrastructure design conditions have been prescribed
upfront for the various network components.
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Grid Substation

The grid substation design can broadly be segregated across primary and secondary equipment base. While
primary equipment would be on the input side, the secondary equipment on the distribution side of the
substation.

e Primary equipment
The key design expectations from the substation primary equipment will cover the following:

1) Reliability: Controllability of power transfer, high efficiency, improvement in carrying capacity,
increased situational awareness, redundancy improvement.

2) Safety: Limitation of touch and step potential (voltage), risk of fire or explosion, avoidance of
unauthorized users or intrusion by continuous surveillance, and seismically qualified equipment.

3) Environmental impact: Site-adapt aesthetic, lowering above-ground Ilevel, limitation of
electromagnetic and electric field, low level of noise emission, and use of waste recycling.

4) Flexibility: Plug-and-play design, integrated compact design, low level of maintenance and easier
operation.

5) Footprint: minimum technical losses as possible.
6) Costs: low cost equipment, minimized life-cycle cost.
¢ Secondary equipment
The secondary equipment design will mainly focus on the following criteria:

1) Reliability: Secondary equipment should be integrated and compact. The secondary functions should
have extensive communication, typically done using fiber optics, coaxial cables and wireless means. The
protections devices should be available as redundant systems which can work independently of each
other.

2) Interoperability: the implementation of IEDs should allow seamless communication within
secondary system, as well as interfacing to network management system. The communication protocols
should allow for interoperability between different IEDs that communicate among themselves

3) Controllability: improved local manual and automatic functions, achieve high speed response in real-
time.

4) Re-configurability: future changes, upgrades and retrofits are simplified and can be done with
minimal time and effort (manpower).

5) Economic Benefits: green-field substation design should take into account energy market
participation, profit optimization and system operation risk reduction in a combined consideration.

With the focus on the above needs and CERC and state regulatory guidelines, following conditions would have
to fulfill by the proposed system design.

Distribution network

In distribution, the location of the sub stations should be such that it caters to the rising demand of the node in
an efficient manner. Technical considerations of the state dictate that any 11kV line should not exceed 5-10
Kms in length. Similar is the consideration in case of LT level line which can’t exceed more than 500 meters to
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enable technical losses reduction for the state. This dictates the location of the sub stations to be nearer to the
consumption point.

Distribution networks in India incur a loss of more than 10% on electricity transmission from nearest
distribution sub-station to the consumption point. This is the key reason that metropolitan cities are now
moving to underground systems for transmission of electricity. From a design perspective, the key to designing
an ideal smart network is to meeting the consumer needs from the infrastructure. Based on the consumer needs
in Section 2 (Design Philosophy), a distribution network needs to have the following features for success:-

1) Easy maintenance: Distribution networks are prone to outages due to local constraints. In such
systems, the ability of the utility to easily maintain the system is one of the prime criteria for new
system installations.

2) Stability: Indian power sector is experiencing a rapid growth in the renewable energy share, especially
from solar and wind sources. For this node, while wind energy would not be generated inside the node,
there are possibilities of solar based distributed generation across the geographic spread of the node. It
therefore becomes essential to utilize the unpredictable renewable supply, both from inside the node
and outside, while balancing the expectation of reliability and cost. As already mentioned earlier, smart
grid interventions would need to be implemented for better integration.

3) Fast installation and operation: Ease of installation and operation of the system is also an
important criterion for designing the distribution network.

4) Maintains the ambience of the node: With development of infrastructure, the ambience of the
node also is a criterion for selection of any distribution network.

5) Can be automatically controlled via a control center: With multiple utilities integrating, power
systems should also be able to integrate with the system and controlled via a common control center.

On these parameters, underground distribution networks are assessed:-

Table 7.36: Underground distribution network: Characteristics

Advantages of underground distribution network Disadvantages of underground distribution

network

Joint-Use — Underground utilities can utilize a joint-use
trench and reduce the overall construction costs of a project.
A single trench commonly shared by all utilities will result in
lower construction costs. Customer installed conduit, duct
bank and manholes can also reduce the cost to install
utilities underground.

Costs — Underground utilities have higher installation
costs typically in the range of 1.5 times to 2 times the
overhead cables. However with sharing across utilities the
cost can come down when considering the Lifecycle cost.

Increased Public Safety — Burying utilities can reduce
the potential for fatalities and injuries as well as outages as a
result of contact with overhead conductors. In addition,
burying utilities can eliminate the potential for fatalities and
injuries as a result of collisions of vehicles

Cable Failures/Repair Costs — It is more difficult and
time consuming to repair subsurface utilities. Also,
Property owners provide unauthorized screening of pad-
mounted equipment and underground cables.

Aesthetics — A primary reason to bury overhead utilities is
aesthetic. Aesthetic benefits include increased property
values by preserving the natural beauty of the land, more
attractive streetscapes with greater pedestrian activity, and a
better quality of life. The one time investment of
undergrounding produces aesthetic rewards for generations.
Undergrounding results in fewer poles and improved
pedestrian access.

Source: JICA Study Team

Excavation — Disruption in service can occur as private
property or lawns are excavated. However this may not be
applicable green field projects.

From the assessment, underground distribution networks present a better case for the node as compares to
conventional distribution network. It is operated through a RMU (Ring Main unit) which is an individual
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switchgear unit to handle medium level distribution. This is placed on top of a tray which is feeding the
incomers for the distribution network. The outcomers from the RMU are being fed into the consumer
transformers for consumption. Please refer to the Appendix on the illustrative diagrams of the network for the
node.

The distribution network will follow the following design conditions in line with the industry standards:

1) Maximum loading for the substations is considered as 80%, remaining 20% would be as spare capacity,
thus increasing operational flexibility

2) ‘Ring Main Unit’ designing is considered while designing the distribution network, which would
increase reliability

3) Underground cabling system would ensure safety against storms and other environmental problems. It
would also increase the aesthetics and looks

4) Monitoring and automation thorough SCADA, load balancing and fault monitoring activities would be
some of the key design conditions

5) The technical losses, for the various network component, will follow the following norms:

Table 7.37: Loss level for the node power network

System level Loss % (Min-Max)

Step-up transformers & EHV transmission system 0.5% - 1.0%

Transformation to intermediate voltage level, transmission system & step 1.5% - 3.0%
down to sub-transmission voltage level

Sub-transmission system & step-down to distribution voltage level 2.0% - 4.5%
Distribution lines and service lines 3.0% - 7.0%
Total 7.0% - 15.5%

Source: PwC Analysis

The overall network design has been done based on the aforementioned design principles.

7.4.4 Demand Forecast

Existing gap in infrastructure

The demand is estimated to be spread across three key categories — Industrial, Domestic and Others including
lighting, commercial etc. The table below demonstrates phase A, phase B and Phase C power demand estimate
for the node.

Table 7.38: Power demand estimates for various years, PwC analysis

Category FY FY 2019 FY 2022 FY 2025 FY 2028 FY 2031 FY 2032
2017

Industrial 18.03 54.10 108.20 162.30 216.40 270.50 288.53

(MW)

Residential 2.86 9.73 23.44 42.35 68.02 102.42 116.24

MW)

Others 3.61 10.83 21.66 32.49 43.31 54.14 57.75

MW)

Total expected  24.51 74.66 153.30 237.14 327.73 427.06 462.52

demand (MW)
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Category FY FY 2019 FY 2022 FY 2025 FY 2028 FY 2031 FY 2032

2017

Diversity 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Factor (DF)*

Maximum 17.16 52.26 107.31 166.00 229.41 298.94 323.77
demand (MD)

Source: PwC Analysis

From the estimates in phase A around 75 MW of demand is expected in the node. However, in phase B this
demand is expected to increase to 235 MW. This is due to rise in industries and corresponding domestic
demand coming up in the region. In Phase C the demand is expected to stabilize around 1084 MW for the
region as industry growth in the node also stabilizes. Assumptions made for the forecasting of the demand are
mentioned in Appendix.

Considering the supply numbers, existing sub stations have minimal spare capacity for any load coming from
new industry growth. Hence, due to the segmented nature of the available capacities across sub stations, it is
imperative that the node creates fresh infrastructure in order to sustain for coming 20 years.

Table 7.39: Gap assessment for the node

Category FY 2016 FY 2019 FY 2022 FY 2025 FY 2028 FY 2031 FY 2032

Maximum
demand (MD) 17.16 52.26 107.31 166.00 229.41 298.94 323.77

Total available
capacity as per
existing 0.0 0.0 0.0 0.0 0.0 0.0 0.0
infrastructure
(MW)

Usable capacity
for the node 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Demand for

which system 17.16 52.26 107.31 166.00 229.41 298.94 323.77
needs to be

designed (MW)
Source: PwC Analysis

In phase B it would be required power infrastructure to cater to the demand of almost 145 MW. This will
increase to 323 MW in phase C.

Table 7.40: Scenarios for design gap (MW)

Category Total Demand (MW) Maximum gap for system
design (MW)

Phase A (2019) 74.66 52.26

Phase B (2024) 208.52 145.97

Phase C (2032) 462.52 323.77

Source: PwC Analysis

Considering the philosophy for design, it would be required to have varying strategies for meeting existing and
upcoming demand. In phase A considering that the expected demand is close to 75 MW, this can be met by
present system of the utilities with marginal outside additions. However, in phase B and C, it would be required
to have sizable additions 