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SECTION A 
 
Q.1) Answer the following in about 150 words each: 
 
a) On the outline map of India provided to you, mark the location of all the following. Write in your 
QCA booklet the significance of these locations whether 
physical/commercial/economic/ecological/cultural in not more than 30 words: 

1. Ziro Valley 
2. Bhadrachalam 
3. Tulung 
4. Rajmahal Hills 
5. Ramagundam 

(To be discussed in Class) 
 
b) On the outline map of India provided to you, mark the location of all the following. Write in your 
QCA booklet the significance of these locations whether 
physical/commercial/economic/ecological/cultural in not more than 30 words: 

1. Jorhat 
2. Nako lake 
3. Bangaram Island 
4. Hundru Fall 
5. Nagi Nakti Bird Sanctuary 

(To be discussed in Class) 
 
c) Location of thermal power plants and coal fields in India are not mutually conducive. Analyze  
 

Introduce with the location and distribution of thermal power plants in India and the coal fields in 
India. Next, discuss why thermal power plants are scattered across India. Then, highlight the other 
factors that determine their locations. Conclude accordingly. 
 
Thermal power plants at 71% of total power generation contribute the largest proportion of electricity 
into the national power grid of India. India mainly uses three types of thermal power plants which are 
Coal (206 GW); Gas (24 GW) and Diesel (0.5GW).  
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Coal reserves in India  
India has two major kind of coal resources- Gondwana Coalfields that are 250 million years old and 
Tertiary Coalfields that are 15 to 60 million years old.  
 
Gondwana coal makes up to 98% of the total coal reserves in India and 99% of the coal production in 
India. Gondwana coal forms India’s metallurgical grade as well as superior quality coal. 
The Damuda series (i.e., Lower Gondwana) possesses the best-worked coalfields accounting for 80 
percent of the total coal production in India. These basins occur in the valleys of certain rivers viz., 
the Damodar (Jharkhand-West Bengal); the Mahanadi (Chhattisgarh-Odisha); the Son (Madhya 
Pradesh Jharkhand); the Godavari and the Wardha (Maharashtra-Andhra Pradesh); the Indravati, the 
Narmada, the Koel, the Panch, the Kanhan and many more. 

 
 
Tertiary coal has very low Carbon but is rich in moisture and sulphur. Tertiary coalfields are mainly 
confined to extra-peninsular regions. Important areas include Assam, Meghalaya, Nagaland, and 
Arunachal Pradesh, Jammu and Kashmir, Himalayan foothills of Darjeeling in West Bengal, Rajasthan, 
Uttar Pradesh, and Kerala.  
 
Due to predominance of coal in total power generation share and its bulky weight-losing nature it 
acts as one of the major deciding factors in power plant location. Thus, to reduce the transportation 
cost of coal as per Weber’s least cost Theory, thermal power plants were usually to be located around 
coal mines. However, this is not the case. Thus, there are divergence in the location of the two as 
illustrated by the above two maps. 
 
Reason for Divergence in location of thermal power plants and coal fields: 
 Multiplicity of determining factors- There are multiple factors that determine the thermal power 

plant location. They can be grouped into three broad factors: social (e.g., social acceptability, 
disparities in development), regulatory (e.g., environmental protection, land-use restriction, 
historic site protection), and economic (e.g., raw material and infrastructure availability, 
profitability). 

 Availability of water - A large quantity of cooling water is required for the condensers etc. 
of thermal power generation plant; hence the plant should preferably be situated beside the big 
source of a natural water source such as a big river. The industrially concentrated area of India is 
built as per water availability as rivers are widespread across territory despite non-availability of 
coal locally. Raichur Thermal Power Plant – Krishna; Singrauli Thermal Power Plant – Rihand Dam, 
Obra Thermal Power Plant (UP) – Son River, etc.  
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 Availability of land - The soil should be such that it should provide a good and firm foundation of 
plants and buildings. 

 Economic cost of coal and availability of transport - Coal can be easily transported across the 
country through railway network without much altering of its cost. 

 Import dependency - As per national energy policy, 2017 by NITI Aayog, even after extracting from 
proven coal reserves, India will need to import 20% of its coal demand till 2040. So, Least Cost 
theory suggest their location close to ports. 

 Transmission losses and power demand - Transmitting power for long distance leads to huge 
T&D losses for India at about 21%. So, reducing T&D losses becomes deciding factor and thermal 
plants are located near load centres especially industrial complexes in Maharashtra, Gujarat and 
Karnataka form major demand region. 

 Overloading of grid network- Coal fields in India are highly localized and if all thermal power 
plants are concentrated around them, it will lead to overload of electric grid. 

 Equitable Growth of Different Areas: It has been seen that availability of power from a nearby 
source in an area encourages setting up of heavy industries in that area due to agglomeration 
factors and consequently, the ancillary industries are also to come up. This can improve the 
economy of a backward area significantly. In a welfare state committed to growth of all regions, 
some power plants should, therefore, be installed in backward areas. In such areas land and labour 
will also be available at cheaper rates. Example – Barh NTPC (Bihar), Suratgarh Super Thermal 
Power Plant (Rajasthan), etc. 

India is actively working towards cleaner technologies as the bituminous coal found in India has high 
ash content and less gross calorific value. This will further diverge the location of thermal power plant 
and the coal fields. 
 
d) Elucidate the benefits of Nano-fertilizer for Indian agriculture?  
 

Approach - Introduce with the definition of nano fertilizer. Then write its advantage over 
conventional fertilizer followed by its benefits for Indian agriculture. Conclude accordingly. 
 
Nano-fertilizer can be defined as nutrient fertilizers composed, in whole or part, of nanostructured 
formulation(s) that can be delivered to the plants, allowing for efficient uptake or slow release of 
active ingredients. 
The nanoparticles that encapsulate materials include: (a) encapsulation of nutrients with nano 
materials like nanotubes or nano porous materials, (b) coating of nutrients with a thin protective layer 
of polymer and (c) formulations which can deliver nutrients as particles or emulsions of nano scale 
dimensions. 
 
Benefits of Nano-fertilizer for Indian agriculture 

 Advantages of nano-fertilizer over conventional fertilizer -  
o Nano-fertilizers have high solubility and dispersion of insoluble nutrients in soil which 

increases bioavailability to plants. 
o Nutrient uptake efficiency and uptake ratio of the soil nutrients are increased. 
o Nano fertilizers have less eco-toxicity and are Safe (appropriate measures to be taken). It 

also offers easy mode of delivery and Disposal. 
o Both release rate and release pattern are precisely controlled in nano fertilizers. 
o Effective duration of nutrient release is extended while in conventional fertilizer 

remaining nutrients are converted as insoluble salts in soil. 
o Loss rate of fertilizer nutrients is reduced due to lower loss by leaching or leaking 
o Compact amount of fertilizer is required per acre (dose). According to IFFCO 500ml of 

nano N can replace 45kg urea bag. 
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 Nano fertilizers for balanced crop nutrition - 

o However, the effectiveness of the nano fertilizer is over 80 per cent compared to 
conventionalism 30-40 percent due to higher surface-mass ratios, and help in the 
controlled delivery of plant nutrients.  

o Upon penetration, these nanoparticles reach plant parts where nutrient is required and 
release nutrients in a controlled manner, thereby reducing usage while also reducing 
wastage into the environment. 

o Zeolite based nano fertilizers are i capable of releasing the encapsulated nutrients very 
slowly in controlled manner thus making the nutrients available for plant uptake 
throughout the crop growing season. 

o Nano-composites contain materials used to control the release of nutrients from 
synthetic fertilizers helping to enhance the fertilizer use efficiency and reducing the loss 
of applied nutrients. 

o This improves the fertilizer use efficiency as a result of physical and chemical properties 
adsorption and combination between nutrient elements and also due to higher reactivity 

o Nano fertilizers are synthesized to release nutrients which match the crop nutrient 
requirement. This can be achieved by coating the fertilizer particles with nano-
membranes that helps in slow and steady release of nutrients.  

 
 Nano fertilizers in abiotic stress tolerance- During the harvest development cycle, a plant needs 

to continually confront a few biotic and abiotic stresses like Dry spell, heat, salinity, waterlogging, 
and cold. 

o Providing balanced nutrition, nano fertilizers facilitate the crop plants to fight various 
biotic and abiotic stresses. 

o Nano fertilizers can be synthesized according to the nutrient requirements of planned 
crops. In this regard, biosensors can be attached to a new innovative fertilizer that 
controls the delivery of the nutrients according to soil nutrient status, growth period of a 
crop or environmental conditions 

 Lower usage and cost- On an average, a farmer in India applies two bags of urea in one acre per 
crop season, with the quantity varying slightly according to the crop. * 

o According to a release from IFFCO, field trials have shown that nano urea can replace 
conventional urea as it can curtail the requirement of the same by at least 50 per cent at 
a comparatively lower price. 

 Increased productivity- Nano fertilizer will significantly bring down the cost of logistics and 
warehousing. 
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o Apart from substantially increasing farmers’ income by cutting down on input and 
storage cost, nano fertilizer also increases crop yield and productivity against 
conventional one. 

o Thus, improving the quality of farm produce by providing better nutrition to crops. 
 Address fatigue of green revolution- In past 50-year fertilizer has exponentially increased from 

0.5 to 25 million tones. As the population and consumption has increased, nano fertilizer is the way 
to increase production of crops at sustainable fertilizer usage. 

o Nano fertilizers can be way to implement precision and sustainable agriculture. 
 Less environmental fallout  

o Most nutrients in conventional fertilizer goes waste due to quick chemical 
transformation because of leaching, which contaminates soil and water bodies, and 
volatilization that causes emissions of nitrous oxide in the atmosphere — leading to air 
pollution and global warming along with low nutritional efficiency for the crop. 

o The less leaching in nano fertilizers reduces environmental impact. over accumulation of 
salt in soil can be minimized as it is required in small amount 

o Nano fertilizers have biosafety and toxicity standards according to norms followed in 
India and the international guidelines developed by OECD, which are adopted and 
accepted globally. 

 
e) Bring out the significance of recent initiatives undertaken in the space sector of India with 
special emphasis on national security of India. 
 

Approach – Introduce with a statement on ISRO. Thereafter, discuss the significance of various 
initiatives undertaken by ISRO with its implications on national security. Conclude by suggesting 
measures to further improve national security. 
 
Indian Space Program is guided by a possibilistic approach with ISRO as nodal agency. Indian Space 
Program has been tool for promoting technological advancement with emphasis on communication, 
promotion of innovation, resource management, regional development, disaster management, 
Internal security and terrorism and security of strategic areas. 
 
Recent Initiatives of ISRO for external and internal security: 
1. Observation satellite - India’s first national security satellite RISAT-2 provides radar images with a 

resolution of one meter regardless of the time or weather conditions over an area of interest. 
o India also possesses world-class optical imaging satellites launched under the Carto sat 

series. 
o The currently operational Carto sat satellites can provide scene-specific images with a 

resolution better than 60 centimeters, along with the capability to capture one-minute 
video of the designated areas. It was this capability that notably provided intelligence 
input to the armed forces planning the surgical strikes.  

o These satellites simply provide sophisticated intelligence inputs for the decision-makers 
on the ground for crafting military operations, while striving to prevent the adversaries 
from eavesdropping on these plans 

2. Communication satellite - ISRO has also built advanced military communications satellites - 
GSAT-6, GSAT 7 and GSAT 7A for strategic purpose to provide secure communications for a host 
of strategic end users. 

o GSAT-7A will enhance the IAF's network-centric warfare capabilities by interlinking 
different ground radar stations, ground airbases and airborne early warning and control 
(AWACS) aircraft. 

o GSAT-7A will also be used by the Army's Aviation Corps for its helicopters and unmanned 
aerial vehicle (UAV) operations. 
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o ISRO launched GSAT-7 for the exclusive use of the Navy to monitor the Indian Ocean 
Region (IOR) with the satellite's 2,000-nautical-mile (3,700 km; 2,300 mi) 'footprint' and 
real-time input capabilities to Indian warships, submarines, and maritime aircraft 
 

3. Navigation system - The Indian Regional Navigation Satellite System (IRNSS), with an operational 
name of is an autonomous regional satellite navigation system that provides accurate real-time 
positioning and timing services 

 
Figure – Image showing range of IRNSS 

o It covers India and a region extending 1,500 km around it, with an extended service area 
between the primary service area and a rectangle area enclosed by the 30th parallel 
south to the 50th parallel north and the 30th meridian east. 

o NAVIC will provide two levels of service, the "standard positioning service", which will be 
open for civilian use, and a "restricted service" (an encrypted one) for authorised users 
(including the military). 

o The GPS-aided GEO augmented navigation (GAGAN) is an implementation of a regional 
satellite-based augmentation system (SBAS) by the Government of India to improve the 
accuracy of a GNSS receiver by providing reference signals. Various Indian manufactured 
missiles including the Brahmos will use GAGAN for guidance. 

 
4. ASAT Missile- ASAT is the technological capability to hit and destroy satellites in space through 

missiles launched from the ground.  
o It is a joint programme of the Defence Research and Development Organisation (DRDO) 

and the Indian Space Research Organisation (ISRO).  
5. Remote sensing satellite- Data from Indian Remote Sensing satellites are used for Land use and 

land cover mapping, disaster risk zone mapping and damage assessment, hydro-geomorphological 
maps and border region Resources Plan. 

o This will play critical role in border area development and thus managing the porous 
frontier that form eastern border with Myanmar. 

6. Diffusion of innovation – ISRO is pioneer organization that develops and adopts most advanced 
technologies that have spillover effect of diffusion to other institutions like military. For e.g. -The 
intermediate range Agni missile is derived from the Indian space programme's SLV-3, development 
of Li-ion batteries for satellites to be used by defense forces, etc. 

 
Space is fast emerging as an area of new geo-political conflict and is the new ‘Pivot’ of the 21st century. 
Thus, there is need to include space as a Component of National Security Policy and further promote 
private participation through New Space India Limited (NSIL) and Indian National Space Promotion 
and Authorization Centre (IN-SPACe), promote technology transfer and incubation of space start-ups. 
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Q.2) a) Distributional pattern of industries in India does not provide a requisite basis for division of 
the country into distinct industrial regions. Elaborate.  
 

Approach: Introduce the answer by comparing India’s industrial region to that of USA. In the body 
first mention why there is absence of distinctive industrial regions in India mentioning reasons 
along with, then contradict it by discussing some distinctive industrial regions of India. Conclude 
the answer by mentioning the need for industries for India’s effective development.  
 
Post-independence India inherited a backward economy from British where more than 85% of 
population was dependent on agriculture and there were very few capital industries. Along with this 
historical reason and planning failures of economy did not allowed a conducive environment for 
industrial development and India unlike USA was unable to develop itself a fully industrialised 
economy where it could be divided into distinct industrial regions. 

 
Figure: Industrial regions of USA 

 
Figure: Major Industrial regions of India 

 
As from the above two figures it could be clearly seen than USA has been distinctively divided into 
industrial regions unlike India where industrial belts are sporadically scattered with multiple 
industries in same belt. For example the Mumbai-pune belt simultaneously comprises cotton textile, 
handicrafts, pharmaceutical and automobile industry rather than being a distinctive industrial region. 
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Reasons for such a distributional pattern of industries in India, is as follows:- 
 Historical factors: As Britishers in India mainly exploited the Indian economy where they focussed 

upon export of raw material to support the industrial revolution in Britain and this did not allow to 
promote industrialisation in India and dis-incentivised formation of industrial regions in India.  

 Port led development: This also has historical underpinnings, as all the British presidencies were 
established in port cities like Kolkatta, Chennai and Mumbai. Consequently these cities due to 
their historical advantage attracted all investment, labour, economy and as a result all the 
industries got established there. This disproportionate growth of a city with respect to 
surrounding regions is also called the phenomena of backwash, highlighted by Gunnar Myrdal in 
his theory of cumulative causation. 

 Growth pole model: Post independence, India followed the Nehru Mahalonobis model which was 
based upon the Growth pole strategy. Under this major growth poles like Jamshedpur, Rourkela, 
Bhilai were established in India as capital industries, where the plan was that once these industries 
will flourish there will be trickledown effect leading to uniform growth in India, However due to 
absence of proper functional linkages the trickledown effect failed and these industries became 
island of developments leading to concentration of growth in particular region where industries 
from multiple sector got established. 

 Import dependency: Due to resource crunch in India, and lack of technological development most 
of Indian industries got established near the coastal states to reduce upon the transportation cost. 
The localisation of pharmaceutical and automobile industry near the ports is the testimony for this 
fact as 60% of active pharmaceutical ingredients (API) for the pharmacy industry are imported and 
the same follows for the auto equipments for the automobile industry. 

 LPG reforms: With the 1991 reforms India directly leapfrogged from an agrarian economy to 
service sector led economy, and  as this transition was spontaneous, all the service sector 
industries of India directly got attracted to major growth poles i.e. mainly the metropolitan cities 
of India like Bangalore, Hyderabad, Delhi, Mumbai, Kolkata, etc. Such a phenomena also did not 
allowed India to grow distinct service sector belts in India. 

However to say that India has no distinctive Industrial region unlike USA will be far from correct as 
North west India in the form of Agro processing industrial region and Chotanagpur plateau in the 
form of mineral based industrial region can be understood as examples of distinctive industrial 
regions in India. 
 North West India as agro processing industrial region: This is mainly because of its nearness to 

the northern agricultural belt of India comprising the Gangetic plains and the green revolution 
belt. This nearness of raw material of agri products attracted agro processing industries in the 
region. 

 Chotanagpur plateau as a mineral based industrial region: As chotanagpur is a mineral rich 
region comprising all the major minerals like iron, coal, bauxite, mica, etc. which attracted 
industries making it as a distinctive mineral based industrial region of India.       

Thus if India wants to emerge as a major economy and reap its benefit of demographic dividend it will 
have to usher the process of industrialization by reviving its focus back to manufacturing by bringing 
in desired reforms so that the industrial sector of India could flourish. 
 
b) Automobile industry has a strong multiplier effect on the economy. Elucidate. Also, discuss the 
challenges faced by the automobile industry in India and suggest measures to overcome these 
challenges. 
 

Approach: Introduce the answer by briefly describing the automobile industry of India. In the body 
discuss its multiplier effects, challenges and solutions to automobile industry. In conclusion talk 
how India remains resilient to boost the automobile industry.   

 
The automobile industry has emerged as a leading industry in emerging world order. In the context 
of Perroux growth pole theory it could be considered as a dominant firm capable of having several 
propulsive and multiplier effect, on an average it is expected that automobile industry provides a 
multiplier effect of more than five significantly contributing to country’s economy. 
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Figure: Localisation of automobile industry. 

 
Multiplier effects of automobile industry on economy: 
 Greater inflow of FDI as the automobile sector received cumulative equity FDI inflow of about 

US$30.78 billion between April 2000 and September 2021. The government expects automobile 
sector to attract US$8-10 billion in local and foreign investments by 2023. 

 Automobile industry can very significantly increase quality of life through increased mobility, 
comfort, and safety. 

 The industry contributes to job creation and skill development, and is a major sector in providing 
employment in India. 

 It has promoted ancillarisation leading to growth of small MSME related industries associated with 
automobile such as production of ball bearing, etc. It has also given a major boost to iron and steel 
industry of India, as automobile is the major market for the same. 

 Given the complex nature of the industry, employees develop valuable skills covering R&D, design, 
sourcing, manufacturing, supply chain, sales and marketing enhancing the human capital of the 
nation. 

 Also automotive industry fosters R&D and innovation. Auto companies spend the third most on 
R&D of any industry - $108 billion compared to $111 billion spent by technology companies and 
$120 billion spent by technology companies. 

 
However with the coming of covid pandemic and its major disruptions the automobile industry 
suffered a lot, it undergoes the following challenges in the Indian economy: 
 Switch to BSVI norms: It has increased the cost of industry where required investments is 

expected to be over Rs. 70000 crore. 
 Technical disruptions: Growth of companies like Ola and Uber has given rise to on demand taxi 

market in India there by discouraging the sales. 
 Making electric vehicles the new norm: Policy announcements such as moving to 100% electric 

cars in India by 2030 and banning of diesel vehicles has discouraged production in the short term. 
 NBFC crisis: Auto loan accounts for about 30% of NBFC assets. NBFC crisis since 2018 has 

exacerbated the liquidity crunch in the economy. 
 New Insurance norms: Third party insurance cover to be paid upfront for a period of three years 

for passenger vehicles and five years for two wheelers has raised on road price of vehicles. 
 Disruptions caused by Covid pandemic: As the lockdown lead to economic disruptions and stress 

in both rural and urban sectors. This has reduced the purchasing power of Indian consumer. 
 
Thus to overcome the above challenges and to give impetus to automobile industry following 
interventions would be required to propel growth in the sector: 
 Labour law reforms as the industry is plagued by high incidence of strikes due to outdated labour 

laws. These were considered to be the flash point between automotive companies and their labour 
force but reforms could change this scenario in the days ahead. 

 Tax reforms as in order to be competitive in automotive sector we need to rationalize our GST tax 
structure 
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 Infrastructural reforms as it is imperative to recognize the infrastructure is a major driver of 
growth for auto industry. For example China has provided a huge competitive advantage for their 
industry by focusing on infrastructure development. 

 Academia industry connect should be encouraged to increase internship opportunities at all 
major auto production hubs in the country to prepare a skill ready workforce for automobile 
sector in India. 

 Logistical reforms as the logistic cost for India is as high as 14% of GDP as compared to 7-8% of 
developing world which increases the manufacturing cost for the industry and the industry loses 
its competitive edge.    

Despite this downturn, automobile industry of India, with strengths like large domestic consumer 
base, lower cost of production owing to low labor cost and rising infrastructure, is expected to boost 
in coming years. Automobile Mission plan 2026, further provides impetus towards this goal. 
 
c) Assess the growing importance of air transport in India and examine its role in the regional 
development of the country.  
 

Approach: Introduce the answer by linking the air transport growth with Rostow model. In the 
body discuss the growing importance of airways and its challenges and examine its role in regional 
development. Conclude the answer by mentioning future prospects of airways. 
 
With India transitioning itself from ‘Drive towards maturity’ to ‘Age of high mass consumption’, in the 
Rostow model the importance of air transport as a medium of transportation has significantly 
increased in India. 

 
Figure: Growth of air transport. 

 
Growing importance of air transport in India: 
 
India is expected to overtake China and the United States as the world's third-largest air passenger 
market in the next ten years, by 2030, according to the International Air Transport Association (IATA). 
India’s passenger* traffic stood at 131.62 million in FY22 (from April to December 2021). Domestic 
passenger and international passenger traffic declined at a CAGR of -9.02% and -28.64%, respectively, 
from FY16 to FY21, owing to C9.0OVID-19-related restrictions on flights in FY21 however they are 
recovering. In FY21, airports in India pegged the domestic passenger traffic to be ~105.2 million, a 
61.7% YoY decline, and international passenger traffic to be ~10.1 million, an 84.8% YoY decline, over 
the fiscal year ended March 31, 2020. In October 2021, the average daily domestic passenger flight 
departures stood at >5,857, with average daily domestic traffic being >7,00,000 air passengers. 
Between FY16 and FY21, freight traffic declined at a CAGR of -1.77% from 2.70 million tonnes (MT) to 
2.47 MT. Freight traffic on airports in India has the potential to reach 17 MT by FY40. 
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Reasons for growing importance of air transport in India: 

 
Figure: Reasons for growth of air transport. 

 
However the following challenges still remain in air transport of India: 
1) A global economic slowdown negatively impacts leisure, optional and business travel such as covid 

pandemic 
2) The continuous rise in the price of fuel is a major threat. 
3) High operational costs. 
4) High service tax and other charges 
5) Shortage of maintenance facilities. 
6) High foreign exchange rate. 
7) Competition from foreign airlines 
8) Congestion at airports. 
9) Lack of qualified pilots and technical manpower. 
 
Role of air transport in regional development: 
 It has led to terminal type of development and decentralisation of growth focii in India. 

 
 Major international airports have emerged as growth poles of India and has acted as centres of 

industrial development. 
o E.g. All the metropolitan cities associated with international airports have greater 

chances to enter in the world city hierarchy like Delhi, Mumbai, Hyderabad and Kolkata.  
 Boost to tourism industry:  As airways has not only promoted influx of international tourist, but 

also augmented domestic tourism in India. A major impetus was also given to tourism through 
UDAAN scheme. Airways like helicopters have also increased pilgrimage tourism in India in places 
like Vaishno Devi (Jammu) and Kedarnath (Uttarakhand). 
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 Hill area development: With development of airstrips and helipads in remote hilly regions of India 
there has been increased tourist inflow, which has not only boosted local livelihood but also have 
enhanced economic prospects of Hill states. 

o E.g. Construction of Naini saini hawai patti (air strip) in Pithoragarh, Uttarakhand would 
increase the tourism prospects in the district. 

 Disaster management: Airways have become a very important component in post disaster 
management and rehabilitation in remote areas or in disasters like landslides, river flooding, etc 
where conventional transport could not be reached. 

 Geostrategic importance: As construction of airports in strategic areas like Arunanchal, Ladakh, 
etc., has aided in faster mobilisation of troops. This will also help in countering the hegemony of 
China in the Rimland region. 

o   E.g.  Hollongi airport in Arunanchal Pradesh which is recently operationalised and is 
located in the vicinity of Itanagar. 

Air transportation is the future of transportation in India, however its realisation will depend upon 
further automation and deregulation that we would be able to achieve. 
 
Q.3) a) With special reference to India examine the changes in the nature and patterns of 
international trade. Mention the major influencing factors.  
 

Approach: Introduce the answer by briefly describing the trade scenario of India. In the body 
discuss the changes in nature and pattern of international trade and mention the influencing 
factors. Conclude the answer by discussing the desired changes required to attain the goal of $5 
trillion economy. 
 
The patterns of India’s foreign trade have changed in the past three decades. Exchange with emerging 
markets and developing countries has expanded spectacularly. India’s imports, however, have 
expanded faster than the exports, so balance-of-payments problems may make the economy 
vulnerable. 
 
Changes in nature and patterns of international trade with special reference to India: 
 The patterns of India’s foreign trade have changed considerably since the early 1990s. From the 

financial year 1990/91 to the one of 2017/18, the total value of goods exports increased more than 
16 times: from $18 billion to over $300 billion. During the same time span, goods imports increased 
almost 20 times: from $ 24 billion to more than $ 460 billion. 

 
Figure: Changes in imports and exports of India. 

 In the export basket, there is a noticeable shift away from traditional sectors such as textiles and 
agricultural commodities. The share of engineering goods has increased from 12 % to 28 %. India 
has also become the pharmacy of the world, exporting medically important drugs. 
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Figure: Changing products in export basket. 

 Moreover, India has now become the world’s back-office because companies from rich nations 
have outsourced business processes and other IT-intensive and knowledge-based operations to 
Indian partners. The revenues from such services bolster India’s balance of payments, and so do 
migrants’ remittances, but they do not show up in the merchandise trade statistics. 

 By contrast, change has been less pronounced in regard to what kind of goods India imports. Oil 
still accounts for 20 % to 35 % of the total import expenditure every year, depending on whether 
the volatile oil price is high or low. 

 
Figure: India’s trade basket. 

 Three decades ago, by contrast, almost 60 % of India’s imports came from the OECD countries, 
and only 15 % from OPEC. In those days, about eight percent of the imports came from Eastern 
Europe, and 18 % came from developing countries. The respective ratios today are a mere two 
percent for Eastern Europe and a stunning 37 % for developing countries. Quite obviously, the 
collapse of the Soviet Union dominated Eastern bloc matters in this context. Imports from 
developing countries, on the other hand, include commodities from least developed countries as 
well as manufactured goods from China and other rising economic powers. 

 The export scenario has changed as well. The OECD share has dropped from 57 % to 36 %, while 
the OPEC share has increased from six percent to 19 %. Developing countries used to buy 16 % of 
Indian exports, but that figure has risen to 42 %. By contrast, Eastern Europe’s share has declined 
from almost 18 % to one percent. It is evident, therefore, that India’s foreign trade is increasingly 
geared towards south-south exchange. 

Page 13 of 36

https://academy.forumias.com/
mailto:admissions@forumias.academy
mailto:helpdesk@forumias.academy


 
 

Forum Learning Centre: Delhi - 2nd Floor, IAPL House, 19 Pusa Road, Karol Bagh, New Delhi - 110005   | Patna - 2nd floor, AG Palace, E Boring Canal 

Road, Patna, Bihar 800001   | Hyderabad - 1st & 2nd Floor, SM Plaza, RTC X Rd, Indira Park Road, Jawahar Nagar, Hyderabad, Telangana 500020 
9821711605 | https://academy.forumias.com | admissions@forumias.academy | helpdesk@forumias.academy 

                 
            Figure: Import destinations.                                              Figure: Export destinations. 
 
However the following challenges still remain for India with respect to international trade: 
 Still majority of India’s trade is dominated by raw commodities and not finished products. 
 Still India contributes only 2% to the world export basket. 
 Apprehensiveness of India to not join major trade blocs like RCEP may impact its trade scenario in 

long run. 
 Bilateral conflicts of India with its neighbours like China and Pakistan has adversely impacted its 

trade in the South Asian region. 
 India’s high manufacturing and logistics cost which makes it export less competitive. 
 
Major influencing factors in India’s international trade: 
 LPG reforms: As prior to the 1991, India was a closed economy and had little interaction with the 

outside world and an abysmally low contribution in world trade, however with LPG reforms its 
share in the world export basket drastically increased. 

 Green revolution: Green revolution was a major watershed movement for India’s agriculture 
which transitioned India from a food deficit to food surplus nation. It help India becoming an 
exporter of major commodities like Rice, wheat, sugarcane, etc. 

 Trade agreements: India also signed many bilateral and multilateral trade pacts like free trade 
agreements with Japan, South Korea, USA, etc. 

 World Trade Organization (WTO): By lowering trade barriers through negotiations among 
member nations it helped in providing greater market access and augmented India’s trade. 

 Government interventions: Government also aggressively promoted exports post the LPG 
reforms, and brought several schemes like NIRVIK scheme, MEIS, etc. 

 Logistical reforms: With initiatives like Bharatmala, Sagarmala government is aggressively 
ushering infrastructural reforms to bring down the logistics cost from 14% of GDP to 7-8% of GDP, 
and give India an advantage in manufacturing so that exports can become competitive.    

Thus looking into the above challenges India will have to bring upon the desired changes if it wants to 
attain the goal of becoming a 5 trillion dollar economy by 2025.  
 
b) Evaluate the importance of Communication and Information Technology to the development of 
economy and society, and examine the relevance of “Digital India Programme”.  
 

Approach: Introduce the answer by linking the benefit of ICT to theoretical part of geography. In 
the body talk about importance of ICT in economy and society, and then discuss the relevance of 
Digital India programme. Conclude the answer by discussing what other factors apart from 
digitalisation can help in development. 
 
As per Hagerstrand, in the contemporary era ICT has become a major developmental tool as it has led 
to space time compression promoting greater diffusion of information and ICT has impacted almost 
every aspect of society. 
Importance of ICT in the development of economy: 
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 Agriculture growth: Today digital technology has become a part and parcel of government 
agricultural reform agenda where government is trying to promote aggressive digitalisation even 
in the field of agriculture. Government steps like e-Nam (e-national agricultural market) has 
helped in better price realisation for farmers and diversification of market opportunities helping in 
the goal of doubling of farmer incomes by 2022. 

 Land reforms: India is undertaking digitalisation of land reforms to remove the discrepancies in 
land reforms, so that there is productive use of land to boost agricultural productivity. In this 
direction government has recently launched the SVAMITVA scheme a central sector scheme to 
provide integrated property validation solution for rural India, with the use of drone technology it 
will map the land parcels in rural area. 

 Service sector: With India bypassing the drive towards maturity stage, and directly leapfrogging 
from manufacturing to services, India today has emerged as a service led economy with greater 
emphasis towards skilled jobs. Thus digital technology has helped in providing the same. 

o E.g. PM Digital Saksharta abhiyan. 
 Financial inclusion: Digital technologies can also come handy financial inclusion in the country 

and bringing the unbanked section of population under the banking services. To promote this 
government in the recent budget has made the provision of establishing 75 digital banking units in 
75 districts of the country by the SCBs. 

 With the disruptions of Covid pandemic in the economy much of the economy went digitalised 
with greater requirement of digital skills, thus ICT can help in promoting such digital economy in 
an unprecedented crisis. 

 
Importance of ICT in the development of society: 
 Education: Promotion of digital education can help in overcoming the limitations of school 

infrastructure in remote areas and areas with difficult topography like hilly terrains. Digital 
education has helped in greater penetration of education in India. Government is also taking 
initiatives like SWAYAM prabha, PM e-Vidya, E-Shodh Sindhu, etc to promote digital education in 
India. 

 Telemedicine: Delivery of digital health services became a very important tool during the covid 
pandemic management, learning from this it can be used as a significant tool in promoting health 
services in rural India. 

o E.g. eSanjeevani a doctor to doctor telemedicine system which seeks to connect all 
1,50,000 HWCs using the hub and spoke model by the end of year 2022. 

 Service delivery: Use of ICT is also important to promote the agenda of government i.e. minimum 
government and maximum governance, this will also help in faster delivery of services and 
minimising inefficiencies like corruption. Under this government has taken steps like Direct 
benefit transfer, Government e-Marketplace (GeM), Umang app to actively transform India into 
both a knowledge based economy and a digitally empowered society. 

 Tribal development: Government has established Van dhan vikas kendras to promote digital skills 
to the tribals. This is also helping in expanding the market of tribal products with the help of digital 
advertisements. 

 Awareness generation amongst farmers with the help of Krishi vigyan kendras where technology 
demonstration is undertaken for the farmers. The vikas kendras also help in imparting digital 
knowledge to the farmers. 

Thus to further boost the impetus of digital technology India undertook the digital India program. 
 

 
Relevance of Digital India program: 
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Economic relevance: 
India is increasing its growth strategy by focusing on digitalization, connectivity, cash -less/paper-
less economy, and start-up innovation ecosystem. The way of focusing in digitalization can make our 
country grow tremendously. Digital India initiative can improve our GDP by around $1 trillion by 2025, 
says a report of economic analysts. It can also be harmful to play a key role in macro-economic 
factors like employment generation, labour productivity, business development, and revenue 
generation. 
At present, India is the 2nd largest telecom and world’s 3rd largest Internet market with almost 259 
million broadband users. This shows that there is a tremendous economic opportunity in India 
because the tele0density in rural India is merely 45% while more than 65% of the population lives in 
the villages, mentioned in the World Bank report. It says that the 10% growth in mobile and 
broadband penetration upsurges the per capital GDP by 0.81% to 1.38% in developing countries. 
 
Social relevance: 
Digital India programme has unbelievable impact on social issues.  Either we talk about education or 
healthcare, or banking facilities, before there were numerous formalities and paper work available. 
But, due to Modern ICT every task has become easier. The facility of m-Education services has played 
an important role by reaching the remote area’s people. According to a research estimates, the digital 
literacy in India is just 6.5% and the internet penetration is 20.83 out of 100 populations. The Digital 
India project will be helpful in providing real-time education and partly address the challenge of lack 
of teachers in the education system through smart and virtual classrooms. Education to farmers, 
fisher men can be provided through mobile devices 
 
Environmental relevance: 
Environment play huge role in our life. Because of heavy usage of paper, we cut lots of tree and it is 
anyhow harming our lives. Digitalization will help us by lowering the carbon footprint by reducing fuel 
consumption, waste management, greener workplaces and thus leading to a greener ecosystem. 
Every task will become more flexible and you will be able to do your task without harming the nature. 
The ICT sector helps in efficient management and usage of scarce and non-renewable resources. 
Cloud computing technology minimizes carbon emissions by improving mobility and flexibility 
 
Challenges for digital India: 
Digital India although a positive initiative, which is going to help every Indian in a quite helpful 
manner, but there are some loopholes. Still, we have to come up with such situation for making digital 
India campaign a successful initiative. 
 
There are few challenges: 
1) There are many uneducated people, who cannot understand the digital devices and technology. 
Most of people are not capable of using a simple mobile phone. 
2) Although, government has initiate this programme but, it still lacks the basic infrastructure 
required to move digitally ahead. 
3) Because of higher cost of electronics devices and internet, few people are not able to afford all 
these facilities. 
4) Cyber-crime is the most important issue nowadays, we doesn’t feel safe about our data and details. 
Government should do work on it and engineers must be trained well 
Digital India can help us in making our country’s condition socially and economically strong. But, the 
most important part of this initiative is realizing the value of digitalization and instead of depending 
only on ICT alone, one should be focused on the enhancement of following elements, such as literacy, 
basic infrastructure, overall business environment, regulatory environment, etc 
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c) What are the causes and consequences of environmental degradation in India’s industrial areas? 
Give suitable examples. 
 

Approach: Introduce your answer by mentioning the contribution of industries in environment 
degradation. In the body discuss the causes and consequences of the same. Conclude the answer by 
discussing the requirement of strict environmental norms. 
 
With the revamped focus of India from services to Industries, industrial pollution has emerged as a 
major cause of environmental degradation in India. About 77 per cent of the industries contribute to 
water pollution while 15 per cent to air pollution and the remaining eight per cent to both air and 
water pollution. The industries which are dependent on natural resources are the most polluting ones 
and are growing rapidly. 

                    
Figure: Environmental degradation in Industrial hubs of India. 
 
Causes of degradation: 

 
Consequences of Environment degradation: 
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Air pollution: 
Abundant discharge of industrial toxin from the industries adversely impacts the physical and 
biological environment and it leads to pollution by energy sources and chemical substances. Physical 
and biological environment are damage by the heat and pollutants in the air. These pollutants 
including vapours, aerosols, solid particles, toxic gases and smoke drive from industrial processes. List 
of six air pollutants presented by World health organization (WHO) which known as classic air 
pollutants in industrialized areas are nitrogen oxides (NOx), sulfur dioxide (SO2), carbon monoxide 
(CO), and suspended particulate matter. A number of industrial sources are responsible for the 
emission of carbon monoxide along with, fuel-fired boilers, internal combustion gas boilers and gas 
stoves. 
E.g. As per the WHO air quality report 14 out of 15 polluted cities of the world are located in India 
majority of which being industrial centres like Delhi, Faridabad, Meerut, Ghaziabad, etc. 
 
Water pollution: 
As water is used as a major raw material in many industries specifically like aluminium industry, water 
pollution due to release of industrial effluents has become a major a source of river pollution in India, 
also infiltration of such polluted water has led to issues of groundwater contamination in India. The 
amount of water pollution associated with industries can be understood by following examples: 
1)  Surat, a major industrial hub in western India, is located on the bank of the river Tapi and extends 
up to the Arabian Sea. The city is characterized by the presence of a number of creeks (known as 
'khadis' in local language).  A constant deterioration in the quality of surface water resources has been 
observed due to discharge of treated or partially treated effluents from the industries. The problem of 
water pollution becomes critical due to increase in frequency of flooding, risks faced by the city due 
to climate change and the ineffective environmental governance. 
2) Similarly Kanpur is also a major industrial hub, located at the banks of river Ganga. Ganga has its 
most polluted stretch across Kanpur only due to the release of effluents in the river associated with 
leather and footwear industry of the region. 
3) River acidification, where the pH levels of River kopili in Assam are declining due to unsustainable 
coal mining. 
 
Land pollution: 
Land degradation and desertification are the major consequences of industrial pollution in India. Due 
to industries the problem of soil contamination has been a major issue.  The degree of land 
degradation could be understood from the following case study where a research was conducted on 
soil samples taken from Surat a major industrial hub. 
 
 
 
  
 
 
Noise pollution:  
 In industrial areas, the permissible limit is 75 dB for daytime and 70 dB at night. However such 
guidelines are often adhered to and norms are often breached. There are 70 noise monitoring stations 
under the National Ambient Noise Monitoring Network established in 2011 in seven cities: Bangalore, 
Chennai, Delhi, Hyderabad, Kolkata, Lucknow and Mumbai, which are also major industrial hubs of 
the country 
The ambient noise level data of these seven cities showed about 90 per cent of these stations found 
noise levels beyond accepted limits both during day and night. At some stations, noise levels recorded 
were nearly more than double the allowed norms. 

Case study: Soil samples were collected from the industrial area of Surat from top 10 cm layer of the 
soil. These samples were analysed for heavy metals by using Philips PW 2440 X-ray fluorescence 
spectrometer. The data reveal that soils in the area are significantly contaminated, showing higher 
levels of toxic elements than normal distribution. The heavy metal loads of the soils in the study area 
were as high as 471.7 mg/kg for Ba, 137.5 mg/kg for Cu and 305.2 mg/kg for Cr. 
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Thus the need of the hour is to bring out strict regulations and industrial environmental norms to 
curb the menace of industrial pollution. Further, Environmental Impact Assessment (EIA) is the need 
of the hour before setting up of industrial units that fall under Red categories.  
 

SECTION B 
 

Q.4) Answer the questions in not more than 150 words each:  
 
a.) Why agro and social forestry has failed to achieve its objectives?  
 

Approach- Introduce by defining agro and social forestry and then use schematic to enumerate its 
objectives. Then write reasons for its failure. Finally conclude with suggested way forward.  
 
Agroforestry is any sustainable land-use system that maintains or increases total yields by combining 
food crops (annuals) with tree crops (perennials) and/or livestock on the same unit of land, either 
alternately or at the same time, using management practices that suit the social and cultural 
characteristics of the local people and the economic and ecological conditions of the area. 
 
Social forestry is defined as “Forestry outside the conventional forests which primarily aim at 
providing continuous flow of goods and services for the benefit of people. This definition implies that 
the production of forest goods for the needs of the local people is social forestry. Thus, social forestry 
aims at growing forests of the choice of the local population. 
 
Shah (1985) stated that Conceptually Social forestry deals with poor people to produce goods such as 
fuel, fodder etc. to meet the needs of the local community particularly underprivileged section. 

 
 
Reason for its underperformance of agroforestry: 
 Small Size of Holdings and Land Fragmentation: Average size of agricultural land holding in India 

is around less than 2 hectares, which makes agro forestry unviable option for small and marginal 
farmers. 

Page 19 of 36

https://academy.forumias.com/
mailto:admissions@forumias.academy
mailto:helpdesk@forumias.academy


 
 

Forum Learning Centre: Delhi - 2nd Floor, IAPL House, 19 Pusa Road, Karol Bagh, New Delhi - 110005   | Patna - 2nd floor, AG Palace, E Boring Canal 

Road, Patna, Bihar 800001   | Hyderabad - 1st & 2nd Floor, SM Plaza, RTC X Rd, Indira Park Road, Jawahar Nagar, Hyderabad, Telangana 500020 
9821711605 | https://academy.forumias.com | admissions@forumias.academy | helpdesk@forumias.academy 

 Lack of Adequate Quality and Quantity of Seeds: Good quality seeds are too expensive for small 
farmers to buy without government support and only 10% of quality planting material reaches the 
resource-poor in remote regions. 

 Insufficient Research, Extension and Capacity Building: Research results on agroforestry, 
available in the public and private domain do not regularly reach the farmers due to lack of a 
dedicated extension system. 

 Lack of Planning: Green cover planning is often neglected during planning stage. 
 Lack of Financial Support: There is inadequate financial support for urban forestry development 

and research work. 
 Unmindful Selection of Tree Species: Agroforestry is not region-climate specific as some species 

like eucalyptus are common trees used in agroforestry which are water intensive, reduce water 
available for other species, toxic, invasive and nutrient intensive. 

 Lack of Insurance, Harvesting and Marketing Support: The agroforestry produce is neither 
covered under agricultural insurance schemes nor entitled to marketing support. 

 Lack of Uniformity among State Laws: Lack of uniformity in the policies and regulations relating 
to felling and transporting farm-grown timber and other products in different states hinders intra-
state timber trade. 

 Low Private Sector Participation: Private sector ensures market availability for agroforestry 
products but its participation is limited in some pockets like cardamom in North East India and 
home gardens in Kerala, pulp and paper in Tamil Nadu etc. 

 Development v/s Ecology: Deforestation is an evident consequence of any development 
associated works which eventually defeats the original intent and purpose of afforestation. 

 
Challenges faced by social forestry: 
 Low public participation- Social forestry was conceived as people centered program. A program 

to empower poor people for the fuel wood, fodder and other timber needs. 
o But it actually became a government program and the program of the forest department. 
o People’s participation was the major causality and it was realized later on that people’s 

participation cannot be achieved through bureaucratic structure. 
 Land use policy- There had been a neglect of land use policy especially for the forest lands, 

revenue lands and community lands and the price for this had been paid by the poor. 
o Different administrative jurisdictions of land have led to property and custodial 

approaches to land use policies, irrespective of their best use and contribution to social 
welfare. 

o There is a lack of appropriate policy regarding access of land for afforestation purposes. 
Deformed act and laws hindered rather than motivate people, resulted in vested interest 
controlling social forestry program. Instead of fuel wood and fodder, social forestry has 
largely provided raw materials to paper, pulp and building industry by passing rural poor. 

 Poor marketing infrastructure - The structure of marketing arrangements and pricing of minor 
fodder produce has been totally ignored in comparison of production efforts under social forestry 
program. The forest cooperatives which have once played a significant role have now been 
disappeared. 

 Poor linkage - The employment programs under anti-poverty schemes have specific target 
provision to cover forest development work which could be easily linked to social forestry 
program. Such linkage is missing due to lack of coordination among government departments. 

 Women participation-Social forestry programs did not involve the women who had to collect the 
fuel for the family every day.  It has also not involved the tribals who are deeply interested in 
promotion and protection of forests. 

To address these challenges there is need to integrate social forestry and agroforestry with 
watershed management programmes and promote grass root participation using civil society and 
Panchayats. 
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b) Discuss the growing importance of ports in foreign trade of India  
 

Approach – Introduce with the data on foreign trade through Ports. Then, depict various major 
ports in map. Thereafter, highlight the reasons for growing importance of Port. Conclude 
accordingly.  

 
According to the Ministry of Ports, Shipping and Waterways, around 95 per cent of India's trading by 
volume and 68 per cent by value is done through maritime transport. It is serviced by 13 major ports 
(12 Government-owned and one private) and 187 notified minor and intermediate ports.  
The total 200 major and non-major ports are present in the following States: Maharashtra (53); 
Gujarat (40); Tamil Nadu (15); Karnataka (10) and others (82). 
 

 
 
Importance of port in foreign trade 
 Nodal point of ocean transport – Ports act as point of node linking land transport with ocean 

transport.   
o Theses sea lanes are longest binding links of the world economy due to advantage of low 

line-haul costs, achieved because a ready-made interconnected route is available, little 
friction has to be overcome thus reducing fuel costs, large carriers of up to 500,000 
tonnes can thus be used spreading costs thinly over a large cargo, and the result of this 
advantage is that distance is relatively unimportant. 

 Nodes of global interconnectivity - The port connect globally complementary regions as 
highlighted by E.L. Ullman.  

o This has brought previously remote sources of minerals, especially iron ore, within 
economic distance of the consuming nations, often at the expense of closer but poorer 
deposits. 

o This integrates the Indian economy with the dynamic global value chains of Asia and 
drives India’s Act East policy and blue economy policy.  

o Greater connectivity and economic integration between India and the rest of Asia will 
contribute significantly to development and foster regional cooperation as well.  
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 Ports for energy security - port connect India with oil and gas rich regions like West Asia, South 
and North America and Russia this provides energy security to India. 

o They are also points of India’s refineries that leads to export of petroleum and related 
products. 

 
 Acts as growth centre- Port towns as RP Singh’s national level growth centres that provides 

functional linkages to hinterland through following ways: 
o Infrastructure linkages like roads and railway connectivity;  
o Economic interdependence as the port towns act as both market and source region of 

products  
o Points of innovation diffusion due to exchange of ideas with global best practices.  
o This will help in establishing manufacturing bases in hinterlands and will also provide 

market to local produce. 
 Promote regional development and export zones – ports are usually preferred location for setting 

up coastal economic zones to provide business-friendly ecosystem including:  
o Ease of doing business.  
o Ease of exporting and importing.  
o Swift decisions on applications for environmental clearances.  
o Speedy water and electricity connections.  
o This will spur export growth by augmenting existing investment in world-class transport 

networks, infrastructure, and industrial and urban clusters.  
o It will attract foreign investors and encourage the creation of manufacturing hubs 

creating employment opportunities. 

Page 22 of 36

https://academy.forumias.com/
mailto:admissions@forumias.academy
mailto:helpdesk@forumias.academy


 
 

Forum Learning Centre: Delhi - 2nd Floor, IAPL House, 19 Pusa Road, Karol Bagh, New Delhi - 110005   | Patna - 2nd floor, AG Palace, E Boring Canal 

Road, Patna, Bihar 800001   | Hyderabad - 1st & 2nd Floor, SM Plaza, RTC X Rd, Indira Park Road, Jawahar Nagar, Hyderabad, Telangana 500020 
9821711605 | https://academy.forumias.com | admissions@forumias.academy | helpdesk@forumias.academy 

o The competitive location of these CEZs will help reduce logistics costs, thus, enabling 
Indian trade to be more competitive globally.  This in turn will help create ecosystem 
around them in which productive small and medium firms will emerge and flourish.  

o This is particularly significant for the Eastern region as it lags behind other regions of the 
country.  

 Eco-friendly – The transportation through shipping routes causes less pollution as compared to 
road and railways transportation.  

 Following Chinese Model of growth driven by port-led development – The government has 
identified 4 industries – thermal coal, petroleum, oil and lubricants and steel and containers. These 
4 industries contribute nearly 80% of the Port traffic.  

It is in this context government of India has launched Sagarmala project to enhance the logistics 
sector by building new mega ports, and connecting waterways to coastline thus helping to reduce 
logistics cost for EXIM and domestic trade with minimal infrastructure investment. 
 
c) Explain with suitable examples the role of rail transport in regional development of India.  
 

Approach – Introduce with a statement on Indian Railways. Thereafter, mention the role of 
railways in regional development through suitable examples. Conclude accordingly.  
 
Indian railway system is the main artery of the country’s inland transport. Railway transportation is an 
important mode of the conveyance of people and goods in India. Between 2019 and 2020, 22.15 million 
passengers used the Indian Railways network daily. In the same period, 3.32 million metric tons of 
freight was also shipped daily on the IR network. 
 

 
 
Role of rail transport in regional development of India 
 Linear development – Railway has radically altered space by linking towns among themselves and 

the hinterlands with ports thus bringing towns closer together and opening the interiors to 
commercial agriculture and mining. 

o Major railway stations have acted as growth points leading to terminal type development 
seen in growth of railway towns like Mughal Sarai, Ratnam, etc. 

o Railway lines connecting major cities like Delhi - Mumbai and Delhi-Kolkata route have 
led to corridor type development along the route. 

 Helps in forming functional linkages – Railway helps transport of heavy goods from areas of 
surplus to areas of deficiency for medium and long distances because line-haul costs are lower 
than for other forms of land transport. This increases the value of goods and expands the market. 
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o It has led to the growth of footloose industries and is reason behind the pan-India 
spread of cotton textile industry or shift of industries near the markets. 

o They act as feeder to the ports. It is or this purpose Indian railway has started eastern 
and western dedicated freight corridor under diamond quadrilateral scheme that 
connects JLN port and Hugli port to the north Indian hinterland. 

 
 Labour movement- it moves Passengers very quickly, regularly and reliably between large cities 

because of centralized flow of trains on routes with low congestion and delays like the roads.  
o This has helped flow of labour from surplus regions of eastern India to demand regions 

of green revolution belt and the southern and western industrial belt. 
o This has helped in bridging the north south demographic divide and thus extended the 

demographic dividend plateau of India. 
 Address regional imbalance - Peter Huggett’s network analysis has shown that routes are based 

on multiple factors that has helped in linking not only primary and secondary centres of traffic but 
also strategic centres and economic depressed areas. 

o  This can be seen in high rail density in border regions of plain like in Punjab. 
 Energy security – railway is principal carrier of bulky items like coal from the mines in Gondwana 

belt to the thermal plants near load centres. 
 Development of Conurbations – The development of Bullet Train between Mumbai to Sabarmati 

will lead to decentralisation of industries and towns leading to development of Conurbations.  
High terminal costs, the inflexibility of routes, the problems of gradients, awkward loads and track 
maintenance have meant that competition from road transport has attracted goods traffic away from 
the railways, and over long distances, air transport are becoming attractive for booming middle class 
passenger of India. 
 
d) Discuss the scope of replication of ‘White Revolution’ in India?  
 

Approach - Introduce briefly about white revolution. Then, discuss the success of white revolution 
in the past and the possible white revolution 2.0 in the coming future. Conclude with way forward. 
 
The National Dairy Development Board (NDDB) launched Operation Flood in 1970, considered to be 
the world’s largest dairy development programme. Under this programme professionals were 
employed at every level, particularly in marketing and application, and science and technology.  
The milk production in India increased from a level of 17 MT in 1950- 51 to about 100.9 MT at the end 
of 2006-07, which eventually put India to be the largest producer of milk in the world. Even against 
these accomplishments, Indian dairy sector is plagued by several challenges. 
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Scope of replication of ‘White Revolution’ in India 

 
 Large milch animal population- India has the total milch animals (in-milk and dry) population in 

cows and buffaloes at 125.34 million.  
o As per 20th livestock census report the total number of cattle in the country has shown 

an increase of 0.8 %. The increase is mainly driven by a sharp increase in cross-bred 
cattle and higher female indigenous cattle population. 

o The figures show that nearly 75% of total cattle in the country are female (cows)-- a clear 
sign of dairy farmers' preferences for milk-producing cattle. This also gained momentum 
in the past couple of years due to the government's assistance in terms of providing sex-
sorted artificial insemination (AI), with semen of high-yielding bulls, free of cost at 
farmers' doorstep. 

 Growing demand. According to the 2022 revision of the World Population Prospects the 
population stood at 1.4billion and will get stabilized in 2064 at 1.70 billion.  

o This along with rising disposable income has led to bourgeoning middle class population 
whose dietary habit is shifting towards protein intensiveness. 

o This has led to prospect for demand of dairy products especially due to cultural factors 
like high vegetarianism. 

 Market reforms since 2000- Post-liberalization and Milk and Milk Products Order (2002) was 
abolished, dairy businesses observed a radical shift toward a strategic product diversification 
towards functional and traceable foods like nutrition-based health drinks, packaged milk products 
(such as paneer), and frozen/probiotic products and so on. 

o Market structure, conduct, and performance has dramatically changed post 2000s. 
Besides the established cooperative federations like Amul, other state cooperative 
federations and multinationals (namely, Nestle, Danon, and Lactalis) are aggressively 
harnessing the untapped business potential. 

o White revolution 2.0 can strengthen the scope of vertical integration between cattle feed 
industries, dairy machinery firms, producer cooperatives unions, state marketing 
federations, advertising and marketing firms, logistics and distribution agencies. 

 Supplements agriculture- The dairy industry in India is unique. With six lakh villages housing 
about 90 crore people, dairying is not just a large economic activity but also an integral part of our 
social and cultural heritage 

o It Can help small farmers to reduce dependence on crop sales 
o It Can increase source of income of farmers in low yielding areas like Marathwada, 

Bundelkhand etc 
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 To fill gap in white revolution 1.0- dairy industry in India still faces following issues: 
o Because of small holdings and scattered milk production, the collection and 

transportation of milk, in good quality, to markets is difficult. This leads to an inefficient 
utilisation of milk products.  

o  Because of unhygienic production, handling conditions and high temperatures of the 
tropical climate, the quality of milk is adversely affected. 

o Because of inadequate marketing facilities, most of the marketable surplus is sold in the 
form of ghee which is the least remunerative of all milk products.  

o  Crude methods with low levels of mechanization for milk collection and production are 
used, which have low productivity.  

o The Indian cows and buffaloes are generally low yielding and non-descript because of 
the lack of healthy cattle-feed and fodder, tropical heat and diseases. It has been 
observed that the milk production per animal is higher where balanced mixed farming is 
practiced, and the best milch animals are found where there is prosperous agriculture, 
where fodder, cereal, oilseed by-products and crop residue are available and where the 
pressure on land is comparatively lower.  

o Lower feed quality: where the cattle is often fed pesticide, insecticide or other chemical 
contaminated feed. This affects the quality of milk which fails to adhere to the standards 
stipulated by WHO or other countries to which they are exported. 

o Inadequate facilities for immunization also lead to increased disease prevalence among 
the Indian bovines. 

 Geostrategic advantage- India is surrounded by countries and regions that are milk-deficient, 
such as the Middle East, South Asia and Southeast Asia. 

o There is ample scope for export of value-added milk products to Bangladesh, China, 
Singapore, Thailand, and Malaysia, Philippines, Japan, the UAE, Oman and other gulf 
countries, all of which are located close to India. 

o At present, the population of South Asia alone is growing at 1.3 per cent a year; it is likely 
to be 2.2 billion by 2050. This presents an opportunity for India’s dairy industry 

White revolution 2.0 needs structural measures like to Nurture dairy entrepreneurs through effective 
training of youth at the village level coupled with dedicated leadership and professional management 
of farmers’ institutions. Agricultural practices, sanitation, quality of drinking water & fodder, type and 
quality of pipelines – all of these need to be aligned to the goal of healthy milk. 
 
e) Explain the changing river courses and their impacts on the riparian population in India with 
suitable examples.  
 

Approach: Introduce the answer by describing the nature of Himalayan Rivers. In the body explain 
the reasons for changing river courses and its impact on riparian population. In conclusion, 
discuss how geomorphologic planning can help in curbing the adverse impacts of the same. 
 
India’s Himalayan Rivers which still lies in their youthful to mature stage are prone to shifting due to 
which they keep changing their courses causing havocs like floods, inundation of agricultural fields, 
etc. 
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Reasons for changing river courses: 

 
Figure: Different ways and mechanism for changing river courses. 

 
It may be pointed out that Himalayan Rivers have alluvial channels and are formed over such 
deposited materials which are highly erodible and hence these channels change in form and pattern 
with time. 
According to Shen and Schuum there are four major causes of change in the river course as shown in 
the figure above. 
In all the above mechanism where there is change in river courses the primary cause is deposition of 
sediments. With the march of time the river starts meandering and develops highly meandering 
course where two sides of the meanders come very close to form narrow meander neck and 
ultimately the meander neck is cut off and the channel is straightened. Besides neck cutoff, the 
channel changes its position in several other ways viz. through chute cutoff, meander shift or by rapid 
channel diversion known as avulsion. 
According to Hickin and Nanson the factors which are responsible for changes in alluvial channels 
and rate of meander migration include water discharge, water surface slope, character of the 
boundary material, height of the concave bank, vegetation, the ratio of radius of channel curvature to 
channel width, sediment supply, etc. 
 
Impacts on riparian population: 
 Floods: Floods is the major challenge caused by the changing river courses due to which areas 

lying in the lowland region got submerge leading to loss of lives and dislocation and disappearance 
of villages. 

 
   
 
 
 
 
 
 
 
 Migration of people: As the concomitant flooding impacts the livelihood due to which people are 

forced to migrate. 
o One recent example occurred in 2008, when the Kosi River in India shifted its course by 

over 60 miles (100 kilometers) in a matter of days, displacing over 3 million people.  
 Geopolitical conflicts: As changing river courses often create conflicts between different nations 

as the boundaries are demarcated based on the river thalweg which changes due to change in 
river course. 

Case study: Villages disappearing as rivers change course in Arunanchal. 

A number of small villages like Hatkhola, Kapisala, Tenga, Bango and Vikram Chapori in Assam’s 
Lakhimpur and Dhemaji district and Papum Pare district in Arunachal have been among the worst 
affected as a number of settlements have gradually submerged under water. 

Many such cases of inundation were initially described as flash floods by the administration, but 
gradually it has emerged that rivers like Bikram, Ranga, Bogi, etc, originating from the Arunachal 
mountains have actually changed their course due to long spells of high intensity rainfall. 
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o E.g.  The recent dispute between India and Nepal, due to change in river course of River 
Kali. 

 
Thus the need of the hour is to develop proper early warning systems through detailed 
geomorphologic surveys of river courses so that proper planning interventions can be undertaken. 
 
Q.5) a) Analyze the causes of desertification in India. Represent the desertified areas of the country 
on a sketch map and suggest remedial measures to control it.  
 

Approach: Introduce the answer by defining desertification and the status of desertification in 
India. In the body represent desertified areas in a map, and analyze the causes. Then suggest 
remedial measures to conclude it. Conclude your answer by mentioning government initiatives 
taken in the same direction. 
 
According to UNCCD Desertification is the process by which the biological productivity of dry lands is 
reduced due to natural or manmade factors. It does not mean the expansion of existing deserts rather 
decline in productivity. According to Land degradation Atlas of India, around 30% i.e. 93 million 
hectare of India’s land is degraded. 

 
Figure: Desertified areas of the country. 
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Causes:  
Natural causes: 

 
Figure: Natural causes of Land degradation. 

 
Anthropogenic causes: 
 Unsustainable agricultural practices: Majority of the Indian farmers are small and marginal 

farmers which uses inefficient irrigation techniques such as canal irrigation, flood irrigation 
leading to increasing salinization and alkalisation. Also inefficient use of NPK fertilizer has lead to 
reduction in soil fertility in India. 

o e.g. e.g. Due to excessive use of urea fertilizer the green revolution belt is suffering from 
nitride contamination the N: P: K ratio has become has become 31.4:8:1.  

 Faulty cropping pattern: India has a cereal centric and paddy dominant cropping pattern where 
approximately 23% of the gross cropped area (GCA) is under paddy and 15% under wheat 
cultivation, such monoculture tendencies with emphasis on few crops has led to deficiency of 
certain nutrients in the soil leading to decrease in soil fertility. 

o E.g. Cultivation of Sugarcane which is a water intensive crop in drought prone areas of 
Vidharbha and Marathwada. 

 Unsustainable urbanisation: India is undergoing massive urbanisation and according to UN-
HABITAT by 2045 around 60% of Indian population would be living in cities, such unsustainable 
urbanisation has led to concretisation and growth of haphazard and unplanned urban sprawl, due 
to which the fertile agricultural tracts of India are also getting merged with urban areas 
accentuating the phenomena of urban sprawl. 

 Unsustainable mining: Large mining operation disturbs the land by directly removing material in 
some areas and dumping waste in others, thus changing the topography. At the very least, these 
actions produce severe aesthetic degradation. In addition, dust at mine sites may affect air quality.  
In the tribal belts and forest areas of Jharkhand, Chhattisgarh, Madhya Pradesh, Odisha where the 
local tribals and forest dwellers are not involved in management decisions following a top down 
approach, leading to degradation in tribal areas. 

 Overgrazing: Overgrazing by livestock especially in the pasture lands of hill areas like Ladakh, 
Himachal Pradesh, Uttarakhand, etc. 

 Climate change: It may exacerbate desertification through alteration of spatial and temporal 
patterns in temperature, rainfall, solar radiation and winds. 

 
Remedial measures to control land degradation. 
 Following sustainable agricultural practices: Green agricultural practices like conservation 

agriculture, ZBNF, permaculture, etc. should be practised where there is greater emphasis towards 
organic inputs and natural practices unlike the use of chemical fertilizers. 
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Figure: Wire netting.                                                           Figure: Tetrapods. 
2) Construction of river embankments, river banks and river bunds. 
3) Wire netting (practised in hill slopes). 
4) Use of tetrapod’s across beaches. 

            
       Figure: Terrace farming.                                         Figure: Contour ploughing 
 
5) Afforestation, agroforestory and minimizing shifting cultivation. 
6) Contour ploughing. 
7) Terrace farming. 
8) Watershed management. 
 
 
 
 
 
 
 
 
Even the government of India is taking steps like Integrated watershed development program, Desert 
development program, PM- Krishi sichai yojana, participation in the Bonn challenge, etc which are 
the steps in right direction. 
  

Case study: CASE STUDY: CASE STUDY: Hiware bazar, Ahmednagar, Maharashtra, Watershed 
development. 

A remote village used watershed development with the help of funds from government schemes and 
grants to revitalize its natural resources like soil, forest and watershed. It used local traditional 
practices like bunds, embankments, etc. for soil conservation which led to increased agricultural 
productivity and food security of the region. 
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b) Describe the problems of the fertilizer industry in India and also suggest measures to reduce the 
import bill of fertilizers in India.  
 

Approach: Introduce the answer by mentioning contribution of fertilizer industry in Indian 
economy. In the body discuss its problems and then suggest measures to reduce its import bill. In 
conclusion mention how involvement of farmers can be helpful for fertilizer industry. 
 
The fertilizer industry forms the part of eight core industries, significantly contributing to Indian 
economy. As per the growth pole theory Fertilizer industry provides significant functional linkages in 
the form of backward and forward linkages acting as one of the dominant firms in the economy. 

 
Figure: localization of fertiliser industry. 

 
Figure: Functional linkages, Fertilizer industry 

 
However despite its above linkages the industry is facing several challenges: 
1) Low yield due to wrong usages of NPK 
The greatest challenge in agriculture is the over usage of fertilizers. In 1950, with the utilization of 
less NPK, the yield was more, however in recent times with the overuse of urea the NPK ratio has 
been highly distorted, in Punjab the ratio has increased as high as 61:19:1. Thus the Indian system 
has turned into a round of just three chemicals – NPK, while the industry require at least 17 
components for their development. 
2) Raw material availability and pricing: 
The Indian fertilizers industry faces some serious challenges in the form of availability and 
fluctuating prices of raw materials required to produce fertilizers. The primary cause of fertilizer 
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price fluctuations is related to the supply and demand factors. India also faces a handicap due to 
lack of natural resources required to produce fertilizers. In case of urea, there is not enough 
natural gas available in the country 
3) Lack of long term and stable policy: 
The government of India continues to ignore the difficulties faced by the fertilizer industry related 
to fertilizer certifications and proper standards. At present, the import duty on both imported raw 
materials and finished products is same, whereas raw materials should attract lower custom duty 
than finished products to encourage the production in India. Also, there is no mandatory 
certification exists in the market 
4) Distributors and Retailers-Key Influencers in Specialty Fertilizers Industry 
The demand for specialty fertilizers is growing at a very fast rate. Distributors play a crucial role in 
the sales of water soluble fertilizers. The overall sales for various grades of water soluble fertilizers 
is growing at a significant pace, yet some companies in the Indian market are facing major 
challenges due to the decline sales in the respective grade. 
5) Heavy imports: lack of domestic production- 
India as a country is short and heavily import-dependent on mineral fertilisers. In 2021-22, India 
imported 10.16 million tonnes (mt) of urea, 5.86 mt of di-ammonium phosphate (DAP) and 2.91 mt of 
muriate of potash (MOP). In value terms, imports of all fertilisers touched an all-time high of $12.77 
billion last fiscal. In 2021-22, India also produced 25.07 mt of urea, 4.22 mt of DAP, 8.33 mt of complex 
fertilisers (containing nitrogen-N, phosphorus-P, potassium-K and sulphur-S in different ratios) and 
5.33 mt of single super phosphate (SSP). The intermediates or raw materials for the manufacture of 
these fertilisers were substantially imported 
Take urea, whose primary feedstock is natural gas. In 2021-22, India imported 23.42 mt of liquefied 
natural gas (LNG) valued at $13.47 billion. As per the petroleum ministry’s data, the fertiliser sector’s 
share in the consumption of re-gasified LNG was over 41 per cent. The industry’s LNG imports would 
have, then, been worth more than $5.5 billion 

 
Figure: Import bill, fertilizer industry. 

As we can see from the above point that the fertilizer industry of India is highly dependent upon 
imports, thus the following steps could be taken to reduce its import bill:  
1) The need of the hour is to cap or even reduce consumption of high-analysis fertilisers – 
particularly urea (46 per cent N content), DAP (18 per cent N and 46 per cent P) and MOP (60 per 
cent) 
2) To improve the efficiency of fertilizer utilisation, this can be done by incorporating urease and 
nitrification inhibition compounds in urea. These are basically chemicals that slow down the rate at 
which urea is hydrolysed (resulting in the production of ammonia gas and its release into the 
atmosphere) and nitrified (leading to below-ground loss of nitrogen through leaching). 
3) Technocentric interventions such as use of nano urea whose ultra-small particle size is conducive 
to easier absorption by the plants than with bulk fertilisers, translating into higher nitrogen use 
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efficiency with this it is possible to achieve a 20 per cent or more drop in urea consumption from the 
present 34-35 mt levels. 
4) Another route to reduce import bill could be by promoting sales of SSP (containing 16 per cent P 
and 11 per cent S) and complex fertilisers such as “20:20:0:13” and “10:26:26”. DAP use should be 
restricted mainly to paddy and wheat; other crops don’t require fertilisers with 46 per cent P content. 
India can also import more rock phosphate to make SSP directly or it can be converted into “weak” 
phosphoric acid. 
5)  India, should re-emphasize its needs to wean its farmers away from all high-analysis fertilisers.  It 
requires a concerted push, alongside popularizing high nutrient use-efficient water-soluble fertilisers 
(potassium nitrate, potassium sulphate, calcium nitrate, etc.) and exploiting alternative indigenous 
sources (for example, potash derived from molasses-based distillery spent-wash and from seaweed 
extract). 
Finally, no plan to cap/reduce consumption of high-analysis fertilisers can succeed without farmers 
knowing what is a suitable substitute for DAP and which NPK complex or organic manure can bring 
down their urea application from 2.5 to 1.5 bags per acre. It calls for agriculture departments and 
universities not just revisiting their existing crop-wise nutrient application recommendations, but 
disseminating this information to farmers on a campaign mode. 
 
c) Examine the problems and prospects of agro-based industries in Bihar?  
 

Approach- Introduce by briefly writing about agro base industry and Bihar’s geography. Then write 
the potential of agro-based industries followed by constraints to its growth. Conclude with steps 
taken by government.  
 
Agro-based industries are industries which use agricultural products as raw materials. Agro based 
industries lead to Employment and income generation; Contribute to GDP and manufacturing and 
Promote Socio-Economic Development. 
 
Bihar is part of middle Gangetic plain characterized by alluvial landscape and indeterminate drainage 
form. State wise, Bihar is at the lowest level in terms of per capita domestic product in the country. 
The low productivity and 90% of cropped area under food grains (the highest in the country) in this 
region produce a dismal picture despite both natural advantages like availability of raw material, 
cheap labour, access to power, etc. and acquired advantages like transport facilities, market 
organisation and government support. 
 
Prospects of agro-based industries in Bihar 
 Agriculture as raw-material potential- Bihar with geographical area of about 94.2 thousand sq. 

km out of which 84 percent is gross cropped area. It produces a large amount of agro raw 
materials due fertile alluvial soil, good rainfall, plenty of water resources, and agro-climatic 
conditions suitable for growing three crops a year. 

o Fruits and vegetables are cultivated in nearly 10% of cropped area, producing 3.2 million 
tonnes of fruits and 7.6 million of vegetables. Bihar has got competitive advantage in 
Makhana, Litchi, Mango, Spices, Cereals and Pulses, Sugar industry, Livestock products  

o The livestock population in Bihar was 36.5 million in 2019 where cattle and buffalo 
population made more than 60% and goats made 30.1% population as nearly 90% of 
farmers belong to marginal and small-size group of farms. 
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 Regional development- Nearly 42 per cent of the state’s population is below poverty line as 

against national average of 26 per cent. Urbanization in the state is still very poor, nearly 90 per 
cent of the population lives in rural areas.  

o Agro-based industries will provide forward functional linkages to agriculture sector and 
which eventually link it to the urban markets of Bihar and other parts of country. 

o It will promote high value crops and investment in agriculture because of readily 
availability of market and promotion of contract farming. 

o They can act as growth point and growth poles of Francois Perroux that can initiate a 
cumulative causation process that culminate in continuous and sustainable development 

 Overall development of state- The State of Bihar is lagging behind the national average on socio-
economic indicators like per capita income, percentage of villages electrified, per capita deposit, 
per capita bank credit, credit deposit ratio, male-female literacy, and life expectancy, 

o Development of agro-based industries can increase investment rate moving it from 
Rostov’s Pre-condition for take-off stage to the take-off stage as seen in Southeast 
Asian countries like Malaysia, Thailand, and Indonesia. 

o It will have Spil over effect on other sectors as agro based industries can become 
“propulsive” industries.  

o Thus, it can jump-start the slumping economies of entire regions and induce 
development into economically retarded areas. 

 Drought mitigation –Southern Bihar is drought prone plateau region with low agriculture 
potentiality. Agro based industries can help in income diversification in districts like Munger, 
Banka and Kaimur that face agricultural drought due to low soil moisture but have good riverine 
source of water. 

 Address distress migration – The push factors from rural area of Bihar like poverty, lack of work 
opportunities, unemployment and underdevelopment can be addressed by cottage agro industry. 

 Larger agro-based industries in the major district headquarters can act as intervening opportunity 
to reduce inter-state migration from Bihar to north-wester and western states leading to loss of 
human capital. 

 Demographic dividend – According to the Sample Registration System-2018 report, Bihar's 
working age population (15-59 years) increased from 57.2 per cent to 59.7 per cent between 2013 
and 2018. But Bihar couldn't take advantage of the demographic dividend as enough job 
opportunities could not be created for youths locally. 

o Promotion of Agro based industry will not only provide job opportunity for local youth 
but will also encourage entrepreneurship in the region leading to utilization of 
demographic dividend.  

o This will also bring down the current TFR from 3.1 as rise in economic aspiration and 
social capillarity lead to decline in fertility. 
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Major problems of agro-based industry in Bihar: 

 
 Geographical problems - The major problems faced by agro-based industries in Bihar are: 

o Small Landholdings: This makes economies of scale hard to operate and farmers are 
forced to rely on subsistence farming. 

o Seasonal nature: This means that the farmers have a very small window to reap benefits 
of their hard labour. In recent times, climate change has affected weather patterns which 
in turn has had an adverse contact on agricultural production. 

o Perishable nature: Products are of perishable nature and thus it needs huge 
infrastructure in terms of cold storage, good road connectivity, etc. India suffers on 
account of both forward linkages and backward linkages. 

o Variability: Agro-industries contain variability in the quantity and quality of raw 
materials. Quantity is uncertain as of fluctuations in weather, in soil condition, etc. 
Quality changes because of standardization, of raw materials remain elusive even though 
there has been an advancement in animal and plant genetics. These changes exert 
additional pressure on agro-industrial units in terms of operations related to production, 
scheduling, and quality control. 

o Sugarcane Agro-based industry in India is suffering on account of poor export scenario, 
large arrears due to sugar manufacturers, over-regulation in the sector.  

 Inadequate infrastructure for food processing -The state has inadequate infrastructure for food 
processing. Research by RAU reveals that post-harvest losses in fruits and vegetables vary from 15-
50%. Similarly, A study by Department of marketing and inspection, GOI records that the post-
harvest losses of food grains in Bihar vary from 3-6 percent. This however does not according of 
farm level losses. 

o Adoption of technology and large investments are required in various areas like cold 
storage, terminal markets, spot trading, tissue culture, green house vegetables are 
negligible. 
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 Low level of integration of markets: -Integration of the agricultural markets with marketing 
centre of the country is very low. Bihar Agricultural market linkages to the marketing centres of 
Delhi, Mumbai, Kolkata etc. is a necessary step towards better marketability of products. 

 Inadequacy of skilled and trained manpower: - There is shortage of skilled manpower for food 
technology companies in terms of food technologist as well as other professionals. It is very 
essential to overcome this problem by designing educational and technical support in the field of 
agriculture, food technology, food processing, information technology etc. 

 Financial issues: - It is one of the major constraints for the food processing sector due to seasonal 
availability of the raw materials. There is always requirement of high working capital. Access to 
credit for farmers as well as small and medium food processors is a crucial issue. Over 75 percent 
rely on informal credit at high interest rate leading to increase in cost of production affecting 
competiveness. To address this gap, venture financing could be a solution along with the food 
value chain. 

 Socio-cultural factors: Freshly plucked/cooked food has acquired highest preferences in the food 
culture of people. A large population depends and prefers consumption of cooked food at home 
due to quality, convenience and trust on homemade food items. Awareness should be created for 
modern food culture by providing greater assurance about safety and quality of food to 
consumers. 

 Supply chain management: Due to inefficient supply chain a huge loss incurred on wastage and 
shrinkage of agricultural produce. Existence of large chain of market intermediaries in marketing 
channel also increased the cost of commodity for end consumer due to lack of price transparency 
in supply chain and ultimately results in the consumption of fresh foods in comparison to 
processed one because it is affected by seasonality, perishability. Government intervention is must 
to ensure the smooth functioning of supply chain. 

 
To address these constraints Bihar has released a vision and food park schemes for the food 
processing sector. Bihar government has approved 123 food processing projects and two food parks in 
fruits and vegetables cluster in the state, namely - Muzaffarpur- Vaishali region which has the 
Champaran food park and Bhagalpur-Katihar which has the Bhagalpur food park  
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