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INTRODUCTION
Land-uses and Processes in the Ganges Basin 
Ganges basin is the largest landscape in the country 
characterised by interacting ecosystems and human 
interference. It is the largest river basin in India in 
terms of catchment area (NRCD/ MoEF 2009). It is 
spread across approximately 1.09 million square 
kilometres in India, China, Nepal and Bangladesh. 
Rivers in the Ganges basin are not only an important 
source of surface water but also an array of bio-
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physical resources and ecosystem services crucial 
for socio-economic well being of the inhabitants in 
eleven Indian states situated in the basin. 

Approximately 79 per cent of the total basin (~0.86 
million km2) extends only in India and occupies 
about 26 per cent of the total geographical area of 
the country. The region is densely populated (423 
inhabitants km-2) and holds 478 million people of 
the total 1181 million population of India; some 100 
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million are directly dependent on the river and its 
tributaries (World Bank 2010; GRBEMP 2011). It has 
been estimated that human population in the basin 
would grow to over one billion by 2030 (Markandya 
and Murty 2000). 

About 62 per cent land in the basin is cultivable land; 
16 per cent is covered under forest, 14 per cent is not 
available for cultivation, and eight per cent is fallow 
land. In the Ganges basin states, areas under rivers 
and streams and riverine wetlands are 25236 and 
736 square kilometre respectively. Drainage area 
of these water bodies is 861404 square kilometre 
(NWA 2011). 

There are 27 national parks and 75 wildlife sanctuaries 
preserving the flora and fauna in-situ. As per 2001 
census, there were 1949 towns and cities, of which 
337 were under Class-I (population over 100000) 
and Class-II (population between 50000-100000) 
categories, located in the basin where approximately 
124 million people reside (Anon. 2011). Of the 
country’s total cultivable land, 46 per cent lies within 
the Ganges basin states which sustains 43 per cent 
population of the country; average cropping intensity 
is as high as 147 per cent against the national 
average of 139 per cent. Availability of irrigation 
sources and fertile soil are key factors behind this 
(Anon. 2011). 

The quest for deriving high yield from the 
limited resources results in the exhaustion and 
overexploitation of resources on one hand and 
alteration of environmental conditions on the other. 
Environmental degradation further affects the socio-
economic conditions in the basin. Intensive use of 
chemical fertiliser and pesticide in agriculture sector 
leads to high level of nutrients and pesticide residues 
into surface water bodies in the basin through 
agricultural runoff. It has been estimated that up to 
15 per cent of the nutrients added to the soil reaches 
into surface water systems. Nutrients in surface water 
and ground water can affect human and aquatic 
organisms that rely on water for consumption and 
habitat (Easton and Petrovic 2004).

Water is withdrawn from the rivers for irrigation and 
energy generation through 12 major diversions/ 
storage projects, and 11 hydroelectric storage   
projects, respectively (http://india-wris.nrsc.gov.
in/wrpinfo/index.php?title=Water_Resources_
Projects_In_India) in the basin. The water 
development projects both have direct and indirect 
impact on the basin’s socio-ecological environment. 
It leads to inundation of forestland and loss of 
biodiversity; loss of soil fertility; displacement of 
people; development of seismicity etc. (Rahman et 
al. 2010). 

Apart from withdrawal of water through these 
projects, rivers receive refuse from cities, towns, 
industrial houses in the basin (NRCD/ MoEF 2009). 
The river banks and floodplains are also encroached 
upon for quarrying, agriculture, establishment of brick 
kilns and illegal constructions on the floodplains of 
rivers. Satellite-based studies have revealed that the 
Ganges basin had been undergoing rapid land-use 
change; in the last three decades, agriculture and 
habitation use has increased while forest area has 
been reduced (Behera et al. 2014).   

BIODIVERSITY CONSERVATION IN THE 
PRESENT LAND-USE SCENARIO  
Rivers are central elements in many landscapes. 
They are important natural corridors for the flow 
of energy, matter and species, and are often key 
elements in the regulation and maintenance of 
landscape biodiversity (Malanson 1993). 

Most of the activities and processes undergoing in 
the basin directly affect the goals of preservation 
of natural systems in general and biodiversity 
conservation in particular. Due to the increased rate 
of water abstraction, measurable shift in hydrology 
and water quality of the river, and over exploitation 
of fish resources, fisheries in the Ganges have 
diminished, fish catch has declined and fish species 
composition has changed (Vass et al. 2010). 

As per CIFRI (1996), of the total landing of fish, only 
29.8 per cent were sourced from riverine sources 
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while rest from other water bodies. Water abstraction 
projects have pronounced effect on the flow of rivers 
in the basin. Reduced flow lessens the silt carrying 
capacity of river resulting in enhanced sedimentation, 
which adversely affects the fish breeding grounds 
ultimately affecting fish catch and diversity.  

Dams and barrages act as physical barriers and 
adversely affect migration of species. An anadromous 
fish such as Hilsa (Tenualosa ilisha), a commercially 
important Indian Shad, has registered a drastic 
decline in catch in middle reaches of the Ganges 
after commissioning of the Farakka Barrage in the 
lower reaches of the river in 1975 (Sinha et al. 1996). 
Recent construction of large number of hydroelectric 
projects on the rivers in the Himalayan region has 
resulted in habitat loss, barrier for movement of fish 
and other aquatic species, changes in sedimentation 
flows, alteration in environmental flows and changes 
in nutrient flows, affecting the biodiversity and natural 
processes critically important for maintaining them. 

Rajavanshi et al. (2012) emphasised protecting the 
river segments with threatened fish species and 
critical habitats found nowhere else in the basin 
should be protected from dams or other potentially 
damaging civil works. All these interferences have 
made the riverine ecosystems most threatened 
among all the aquatic bodies in India (Singh and 
Singh 2007).  

Due to forest loss, deterioration in water quality 
and flow, and other anthropogenic factors several 
species in the basin have become endangered. 
Royal Bengal Tiger (Panthera tigeris tigris), Vulture 
(Gyps spp.), Gangetic Dolphin (Platanista gangetica 
gangetica), Gharial (Gavialis gangeticus), Ganges 
Shark (Glyphis gangeticus), River Terrapin (Batagur 
baska), Bengal Roof Turtle (Batagur kachuga), 
and Bengal Florican (Houbaropis bengalensis) are 
struggling for survival in their habitat (MoEF 2011). 

Shrinkage in forest cover and water expanse 
in the Ganges basin which leads to biodiversity 
loss is primarily due to increased agriculture and 

urbanisation. It is evident from a recent study on 
changes in land-use class in the basin (Behera et al. 
2014). According to the study, agricultural expansion 
and built-up land were the significant reasons for 
loss in forest area in the Indian portion of the Ganges 
basin during 1975 and 2010. 

Coverage under forest plantations has increased but 
a marked decrease in natural forests, mangroves, 
scrubland, wasteland and water body has taken 
place. An increment of 45.03 per cent in built-up land 
class has been recorded during the period. Most of 
the forest cover has been converted to agriculture 
land and built up area. 

KEY PROBLEMS AND WAY AHEAD
Food production to feed the burgeoning population 
is one of the key issues affecting the land-uses and 
environment worldwide. The problem is quite evident 
in the Ganges basin as discussed in the earlier 
section. Though, farming is the basis of civilisation, it 
is more damaging to nature than any other sector of 
human activity and expansion, and intensification of 
the sector threatens ecological goods and services 
(Balmford et al. 2012; MEA 2005). 

It has been predicted that continuing population 
and food consumption growth will mean that global 
demand for food will increase till roughly the middle 
of the century and growing competition for land, 
water, and energy, in addition to the overexploitation 
of fisheries, will affect our ability to produce food, 
as will the urgent requirement to reduce the impact 
of the food system on the environment (Godfray et 
al. 2010). In the existing scenario in the Ganges 
basin, biodiversity conservation and environmental 
protection is a challenging task indeed. 

In developed countries, biodiversity goals are   
achieved through a mix of total protection 
complemented by a broad spectrum of environmental 
restrictions on the use of non-protected land (Bennet 
et al. 2006). Conservation interventions are made 
across the entire landscape and conservation 
is just one among several management goals 
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(Philipps 2002). The composition of the portfolio 
of conservation approaches differs according to a 
country’s stage of economic development, population 
density and culture (Sayer 2009). Similar, landscape 
approaches are now used to achieve conservation 
goals in developing countries where there is a need 
to address trade-offs between conservation and 
local livelihoods (Sayer and Campbell 2004). 

These approaches assume that the landscape 
is the appropriate scale for reconciling these 
trade-offs. However, such approaches may not 
deliver effectively on either alleviating poverty or 
on conserving biodiversity (McShane and Wells 
2004). Effects of climate change on regional crop 
production, competing demands on land for climate 
change mitigation, biodiversity conservation, and 
agriculture implies trade-offs, many of which are 
poorly understood and not easily resolvable (Lobell 
et al. 2011; Sandker et al. 2012). Thus, Sayer et 
al. (2013) opine that there is no single best answer 
to the problem, and societies will have to confront 
challenges that transcend traditional agricultural and 
environmental boundaries. 

This necessitates that people and societies must 
make decisions, quality of which is a function of the 
process by which decision is reached, and achieving 
objectives is an ongoing process of negotiation, 
learning, adaptation, and improvement. This requires 
decision makings with landscape approaches, which 
have gained importance for searching solutions to 
reconcile conservation and development (Sayer 
2009). The scope of the term ‘Landscape’ in the 
present days has changed from focused biophysical 
(Noss 1983) and visual/ scenic attributes (Franklin 
1993) to an arena in which entities including humans 
interact according to physical, biological, and social 
rules that determine their relationships and it is 
defined in broader conceptual terms rather than 
simply as a physical space (Farina 2000). 

The Convention on Biological Diversity (CBD 
2011) recommends that the landscape level is 
an appropriate spatial scale for improving the 

coordination between relevant policies and sectors, 
as multiple land-use forms such as settlements, 
transport infrastructure, agriculture, forestry, mining, 
hunting, and conservation often co-exist (and 
compete for limited natural resources) within the 
same landscape. It is also an important planning 
scale for considerations of ecosystem resilience 
(Thomson et al. 2009).

The US Department of Interior: Bureau of Land 
Management (http://www.blm.gov /wo/st/en/ prog/
more/Landscape_Approach/landscapequestions.
html#howdef) explains “Landscape Approach” as 
an approach that looks across large, connected 
geographic areas to allow for recognition of natural 
resource conditions and trends, natural and 
human influences, and opportunities for resource 
conservation, restoration and development. 

It seeks to identify important ecological values and 
patterns of environmental change that may not be 
evident when managing smaller, local land areas. 
Also, it provides a framework for integrating science 
with management and co-ordinating management 
efforts and directing resources where they are most 
needed. Sayer et al. (2013) provided 10 summary 
principles to support implementation of a landscape 
approach as it is currently interpreted. 

These principles emphasise adaptive management, 
stakeholder involvement and multiple objectives, 
which differ from more traditional sectoral and project-
based approaches. The multi-stakeholder principle, 
one of the 10 principles in Landscape Approach, 
requires engagement from a representative set of 
stakeholders, and negotiation towards a workable 
level of agreement among them about goals 
concerning issues and resources of common concern 
from the landscape and ways of reaching them. 

Developing a stakeholder platform requires a 
patient iterative process of identifying stakeholders, 
their interests, building trust, empowering weak 
stakeholders and, for powerful stakeholders, to accept 
new rights and roles for other stakeholders (CBD 
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2011). In a landscape approach, all stakeholders 
need to understand and accept the general logic, 
legitimacy and justification for a course of action, and 
to be aware of the risks and uncertainties; building 
and maintaining such a consensus is a fundamental 
goal of it (Sayer et al. 2013). 

Keeping in view the importance of stakeholder 
identification for landscape level solutions in the 
Ganges basin, the present paper attempts to 
identify the stakeholders which could be useful for 
developing strategies and mobilising activities for 
reconciliation of land uses competing with biodiversity 
conservation. The paper holds importance since 
very scanty information is available on stakeholder 
identification in the Ganges basin. The paper seeks 
to fill in such a gap.  

MEANING AND IMPORTANCE OF 
STAKEHOLDERS
The Merriam-Webster dictionary defines 
“stakeholder” as: a person entrusted with the stakes 
of bettors; one that has a stake in an enterprise; and 
one who is involved in or affected by a course of 
action. 

Grimble et al. (1995) defined the term as: “all those 
who affect, and/ or are affected by the policies, 
decisions and actions of the system. They can be 
individuals, communities, social groups or institutions 
of any size, aggregation or level in society.” 

When the term implies in Landscape Approach, a 
stakeholder can be “an individual, group or institution 
having a specific stake in the landscape, and who 
is (in)directly affecting or affected by any decision 
concerning the landscape.” 

Thus, stakeholders may not necessarily be physically 
present in the landscape. The stakes may include a 
product (fuel, timber, crop, fish, water, wood etc.), 
interest (benefit, profit, influence, power etc.), a 
service (recreation, biodiversity conservation, scenic 
beauty etc), or anything, to which a particular value 
is attached. 

METHODS FOR STAKEHOLDER 
ANALYSIS 
In policy development and natural resource 
management, stakeholder analysis is seen as an 
approach to empower marginal stakeholders to 
influence decision making processes (Reed et al. 
2009). Lindenberg and Crosby (1981) suggested 
making an inventory of those who could have 
role in decision-making, gauging their importance 
through their level of influence and their interest for 
a particular outcome.  

In the Landscape Approach, it is a methodology 
for understanding a landscape’s dynamics by 
identifying the key actors directly or indirectly related 
to the landscape, and assessing their respective 
roles (interests, influences, rights, duties) in the 
landscape.  

In the present paper, stakeholder analysis was used 
to better understand its perspective in the Ganges 
basin. Objectives of the analysis were to:
1.	 Identify the stakeholders, and
2.	 Categorise the stakeholders. 

The overall purpose of the paper is to provide 
analytical support to an on-going process of uses, 
conflict resolution and management of resources 
crucial for biodiversity conservation in Ganges 
basin. 

Methods followed to meet the objectives were as 
below.
a. 	 Rich picture: A hand drawn diagram (rich 

picture) was created to illustrate the main 
elements and relationships that need to be 
considered in trying to intervene to create 
improvement in biodiversity conservation 
prospects, and illustrate richness and 
complexity of the situation in the basin. 
Structures, people, land-use, natural elements, 
conflict and stakes in the basin were depicted 
using diagrams and words. While preparing 
the rich picture, due care was taken to avoid 
structuring the situation in a logic model or 
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process chain, and truly reflect the scenario 
as much as possible without privileging, 
predetermining, or presuming a particular 
point of view. 

b.	 Identification and categorisation of 
stakeholders: Stakeholders in the Ganges 
basin were listed by analysing the rich picture, 
personal observations and experiences, 
literature review, and media reports. While 
identifying the stakeholders following guiding 
questions were kept in mind based on IIED 
(2005).
l	 Who are the potential beneficiaries?
l	 Who are adversely affected?
l	 Who has existing rights?
l	 Who is voiceless?
l	 Who resent to changes and mobilise 

resistance?
l	 Who is responsible for planning?
l	 Who has money, skill or key 

information?
l	 Whose behaviour has to change for 

success?

The identified stakeholders were first organised on 
the basis of macro to micro continuum to classify 
the stakeholders at different levels and identify their 
interest. Micro-level stakeholders are those who 
are immediate users and de facto managers of the 
basin resources, while macro-level stakeholders are 
the groups/ macro planners concerned with regional 
or national resource and development issues. The 
continuum levels, from macro to micro level, used 
in the study were global and wider society, national, 
regional, local off-site and local on-site (Grimble et 
al. 1995). 

Stakeholders were further categorised into primary, 
secondary and tertiary depending on an assessment 
of whether they are immediately affected, or can 
immediately affect the biodiversity conservation 
in the Ganges basin. For this, top-down analytical 
categorisation of the identified stakeholders was 
done based on observations (Dryzek and Berejikian 
1993).  Stakeholders in different categories were 

represented through a simple diagram of concentric 
circles. 

Next level categorisation was done using Interest-
Influence matrix displaying the attributes and 
interrelationship of the stakeholders. The analysis 
tried to identify the stakeholders with “interest” in and 
“influence” over the opinion making in the resource 
uses issues in the landscape. 

Based on the analysis the stakeholders were 
classified into:
a. 	 Who can make difference (Key players)
b. 	 Who need to be made more responsible 

(Context setters)
c. 	 Bystander group (Crowd)
d. 	 Victim group (Subjects) (Eden and Ackermann 

1998; De Lopez 2001). 

RESULTS AND DISCUSSION 
Rich Picture of the Ganges Basin
Rich picture of the Ganges basin illustrates main 
elements and their interrelationships in the basin. 
It also helped in identifying various goods and 
services connecting the biophysical attributes of the  
Ganges system and human benefits in the river 
basin (Figure 1). 

The goods and services are not homogenously 
distributed over the landscape. The amount of 
service supply depends on location-specific and 
temporal landscape characteristics (Wiggering 
et al. 2006; Egoh et al. 2008). It also portrays the 
threat elements operational in the basin such as 
deforestation and dams in upper reaches, exploitation 
of biological resources, disposal of wastes, human 
settlements in the floodplains etc. As depicted, the 
landscape has multiple values (tourism, biodiversity, 
religious sentiments etc), goods (forests, fertile 
farmland, fishing ground, water for irrigation, human 
and industrial uses etc), and myriad of services 
(waterways, recharging of wetlands, dilution of 
pollutants etc). 
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Figure 1: Rich picture of the Ganges basin and illustrating richness and complexity of the situation in the basin ©Samir Kumar Sinha & 
Enoka Priyadarshani Kudavidanage
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Apart from these values, there exists a connectivity of 
systems (farming connected with river flow, wetlands 
connected with river, upland forests connected with 
lowland farming). The basin provides more than 
one service at a time viz. agricultural production, 
facilitating tourism and recreational activities, 
providing habitat for wildlife, supporting fisheries 
etc thus making the Ganges basin a multifunctional 
landscape. 

STAKEHOLDER IDENTIFICATION AND 
CATEGORISATION

Stakeholders on a Macro-micro Continuum
The stakeholders were identified and organised on 
a macro-micro continuum. Interest of stakeholders 

at local on-site continuum is in direct use of the 
basin resources, be it water, physical or biological 
resources or the aesthetic values attached with river 
and its floodplain, thus forming the micro continuum 
level, while the macro level continuum includes wider 
society like international agencies and common 
interested mass (Table 1). All stakeholders lie 
somewhere along the continuum mostly as per their 
interest in the uses of various resources or values of 
the Ganges basin.

Stakeholders at Different Levels
Based on the fact that whether a stakeholder will be 
immediately affected, or can immediately affect the 
biodiversity conservation in the Ganges basin, they 
were grouped into primary, secondary and tertiary. 

Global and wider society • International agencies/ bodies like IUCN, CBD, 
CITES, World Bank etc. 
• Common interested mass

• Biodiversity conservation 
• Environmental sustainability 
• Livelihood of people 
• Cultural values 

National • Central government / agencies 
• National Ganga River Basin Authority (NGRBA) 
• National Mission for Clean Ganga (NMCG) 
• Researchers 
• Civil society organization (NGOs) 
• Politicians 
• Waterways authorities

•Tourism 
• Policy formulation 
• Ecosystem restoration 
• Biodiversity conservation 
• Advocacy and awareness 
• Policy for Water development work 
• Policy for Waterways development

Regional • Government Departments (Water Resources, 
Fisheries, Mining, Urban Development) 
• Media 
• Agribusiness sector 
• Real estate sector 
• Protected areas

• Water use 
• Fish resource exploitation 
• Promotion of intensive farming 
• Issue identification and highlighting 
• Construction activities in floodplain

Local off-site • Farmers 
• Wetland users 
• Fishermen societies 
• Religious institutions 
• Village institutions 
• Municipal bodies 
• Industries

• Water and land use 
• Regulating the resource uses 
• Conflict resolution 
• Water supply  
• Waste disposal

Local on-site • Riverine fishing community 
• Sand miners 
• Water development sector 
• Tourism 
• Riparian farmers

• Sand and other physical resources 
• Fishing and aquaculture 
• Maintenance of water level 
• Water diversion and use 
• Cultural and natural scenic beauty sites

Table 1: Ganges basin stakeholders on a macro to micro continuum

Continuum Level Stakeholders Interest of stakeholders



64 65Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

64 65Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

As per the analysis, sand miners, real estate sector, 
riparian farmers, water ways authorities, riverine 
fishing communities, tourists, industries, wetland 
users, municipal bodies and water development 
agencies are the primary stakeholders. 

In addition to the primary stakeholders with rights, 
powers or direct impacts related to the river 
resources, the biodiversity conservation issues in 
the landscape have far-reaching impacts. Thus, 
the secondary stakeholders include the societal 
components having legitimate interest and long term 
effect (Figure 2). For example, to prevent the river 
from getting nutrient-loaded and ensure maintenance 
of the ecosystem, use of chemical fertilisers needs 
to be minimised, which will have long-term bearing 
on the agribusiness sector. 

International agencies, National Ganga River Basin 
Authority (NGRBA), National Mission for Clean 

Ganga (NMCG), politicians, common interested 
mass, government departments and religious 
institutions are tertiary stakeholders, with interest in 
biodiversity conservation and ecosystem functioning 
in the basin, but they are not the group who are 
directly or indirectly impacted by the measures 
undertaken for the conservation of the Ganges basin 
(Figure 2).  

Interest and Influence of Stakeholders
Interest-influence matrix helped in categorisation 
of stakeholders (Figure 3) in the Ganges basin in a 
manner to engage them in meeting the objectives of 
the landscape approach of biodiversity conservation. 
“Interest” of the stakeholder was identified in terms 
of goods and services provided by the regulating, 
production, habitat, carrier, and information functions 
of the basin. 

Figure 2: Levels of stakeholders in Ganges basin conservation
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Since the capacity for “influence” is dependent on 
“power” (Nelson and Quick 1994) which could be 
coercive, utilitarian and normative (Etzioni 1964). 

Galbraith (1983) described three sources of power: 
condign (influence through emotional, financial and 
physical threats and punishment), compensatory 
(influence through symbolic, financial and material 
rewards, such as salaries, bribes or gifts), and 
conditioning (works through manipulation of belief 
through cultural norms, education, advertising, 
propaganda). 

The group of stakeholders having high interest and 
influence over the issues of conservation of the basin 
(international agencies, NMCG, NGRBA, politicians, 
central government agencies, researchers and 
protected areas) should be actively persuaded and 
used to address the cause. The group of stakeholders 
with high influence and little interest should be 

monitored and managed through appropriate 
processes of negotiation and building consensus 
to use their influences to achieve the goals. For 
example, religious institutions have great influence 
over common masses and they have a large number 
of followers, but ecosystem conservation might not 
be their priority. Engaging them in conservation 
pursuit shall build opinion and kick off conservation 
actions involving the mass the institutions lead. 

Victims are the groups having high interest but low 
influence, thus their impact is minimal. However, 
they can be empowered by developing alliance and 
complement other stakeholders’ efforts (Reed et al. 
2009). The stakeholders with low influence and low 
interest (waterways authorities, municipal bodies, 
farmers and riparian farmers) may not be taken 
much into account while engaging the stakeholders 
for desired change.  

Figure 3: Stakeholders’ interest-influence matrix for biodiversity conservation in the Ganges basin
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CONSERVATION IMPLICATIONS 
OF LANDSCAPE APPROACH AND 
STAKEHOLDER ANALYSIS 
As mentioned in earlier sections, landscape 
approaches seems to be an appropriate scale to 
achieve conservation goals in developing countries, 
but stakeholders, including conservationists, need 
to recognise that working at landscape levels 
inherently changes how we look at the outcomes of 
our interventions. The straightforward concepts of 
success and failure become ambiguous in a multiple-
stakeholder context in which someone’s gain is 
someone else’s loss. Changes in one component of 
the landscape, even if desired, can have unintended 
and undesirable repercussions (Phalan et al. 2011).  

Landscape approaches, therefore, demand an open-
minded view of outcomes and acknowledgment 
of the tradeoffs likely to be involved in any system 
change (Sunderland et al. 2007). Such compromises 
require decision-makers to consider all stakeholders 
and to work towards their inclusion in the processes 
(Sayer et al. 2013).

Many efforts of environmental management fail 
because they pay inadequate attention to the various 
stakeholders involved and their particular interest. 
Stakeholder analysis helps us in understanding the 
objectives and interests of various stakeholders 
managing and using the environment (Grimble et al. 
1995).   

In a multiple stakeholder scenario, the stakeholders 
frame and express objectives in different ways as 
per their stake and interest. Failure to involve them 
in equitable manner in decision-making processes 
leads to sub-optimal, and sometimes unethical, 
outcomes. Thus, recognition and identification 
of concerns of stakeholders is much required in 
landscape approach (Sayer et al. 2013). However, in 
the Ganges basin most of the actions to restore the 
ecological integrity of the landscape are restricted to 
pollution abatement programs (NRCD/ MoEF 2009) 
and no detailed analysis of stakeholders has been 
done. 

Recently, the National Ganga River Basin Authority, 
constituted in 2009 for comprehensive management 
of the river Ganges  has developed Environmental and 
Social Management Framework for implementation 
of river water quality improvement project in selected 
states of India (Anon. 2011). 

The framework has identified government 
departments, research institutions, and non-
government and civil society organisations located 
in different states as key stakeholders for the project. 
Here, the stakeholder identification completely 
missed out the primary stakeholders who are the 
immediately affected or the first who affect the 
ecological integrity of the river (as described in 
earlier section of the paper). Effective participation 
of stakeholders is the key to success of such 
programmes. 

The present paper endeavours to plug the gaps by 
identifying various stakeholders and analysing their 
concerns in a landscape perspective. This analysis 
shall help in looking at the issue of land-use pattern 
competing with the ecological integrity of the Ganges 
basin in a holistic manner. 

The paper will also be useful further in identifying 
the stakeholders’ relationship to sort out conflicting 
issues, developing communication strategies for 
them, strengthening their capacity, and also framing 
development and conservation goals to address 
growing pressure on natural resources in the Ganges 
basin and to accommodate the needs of present and 
future generations. 

It is also highlighted here that stakeholders and their 
concerns are not static but dynamic, thus identifying 
stakeholders and recognising their concerns and 
aspirations is an iterative process. However, many 
agencies aspire to involve all stakeholder groups in 
decision making, but the transaction costs of doing 
this comprehensively can be prohibitive and total 
agreement can be elusive (Balint et al. 2011).



66 67Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

66 67Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

ACKNOWLEDGEMENT
I am thankful to Prof R. K. Sinha (Patna University), 
organising secretary of the International Symposium 
on River Biodiversity: Ganges-Brahmaputra-Meghna 
(GBM) River Basin for giving the opportunity to 
present the paper in the symposium. 

I express my gratitude towards Mr P. R. Sinha, Country 
Representative, IUCN India for encouragements and 
support. 

I owe much to Dr Cora van Oosten and Ms. 
Ilse  Hennemann, Centre for Development 
Innovation, Wageningen UR, the Netherlands for 
giving the concept of Landscape Governance. Help 
rendered by Dr Enoka Priyadarshani Kudavidanage, 
Sabaragamuwa University, Sri Lanka in preparing 
the rich picture is duly acknowledged.

REFERENCES
Anon. 2011. Environmental and Social Management Framework 
(ESMF) Volume I - Environmental and Social Analysis, May  
2011,  The Energy and Resources Institute, National Ganga River 
Basin Authority (NGRBA), Ministry of Environment and Forests, 
Government of India.

Balint, P. J., Stewart, R. E., Desai, A., and Walters, L.C. 2011. 
Wicked Environmental Problems: Managing Uncertainty and 
Conflict. Washington DC: Island Press.

Balmford, A., Green, R., and Phalan, B. 2012. Why conservationists 
need to know about farming. Proceedings of Royal Society of 
Biological Sciences 279:  2714-2724. 

Behera, M. D., Patidar, N., Chitale, V. S., Behera, N., Gupta, D., 
Matin, S., Tare, V., Panda, S. N., and Sen, D. J. 2014. Increase 
in agricultural Patch Contiguity over the Past Three Decades in 
Ganga River Basin, India. Current Science 107: 502-511.

Bennett, A. F. and J.Q. Radford. 2006. Properties of Land Mosaics: 
Implications for Nature Conservation in Agricultural Landscapes. 
Biological Conservation 133: 250–264.

CBD. 2011. Report on how to Improve Sustainable Use of 
Biodiversity in a Landscape Perspective. 15th Meeting Subsidiary 
body on Scientific, Technical and Technological Advice of 
Convention on Biological Diversity, Canada: Montreal. 

CIFRI. 1996. Annual Report, Central Inland Fisheries Research 
Institute, Barrackpore, Kolkata.

De Lopez, T.T. 2001. Stakeholder management for conservation 
projects: A case study of ream national park, Cambodia. 
Environmental Management 28: 47–60.

Dryzek, J.S. and Berejkian, J. 1993. Reconstructive Democratic 
Theory. The American Political Science Review 87: 48–60.

Easton, Z.M. and Petrovic, A. M. 2004. Fertilizer source effect 
on ground and surface water quality in drainage and turfgrass. 
Journal of Environmental Quality 33: 645-655.

Eden, C. and Ackermann, F. 1998. Making Strategy: the Journey 
of Strategic Management. London: Sage Publications.

Egoh, B., Reyers, B., Rouget, M., Richardson, D. M., Le Maitre, 
D. C., and van Jaarsveld, A.S. 2008. Mapping ecosystem 
services for planning and management. Agriculture, Ecosystems 
& Environment 127: 135-140.

Etzioni, A. 1964. Modern Organizations. New Jersey: Prentice-
Hall.

Farina, A. 2000. The cultural landscape as a model for the 
integration of ecology and economics. Bioscience  50: 313-320.
Franklin, J. F. 1993. Preserving biodiversity: species, ecosystems, 
or landscapes? Ecological Applications 3: 202–205.

Galbraith, J. K. 1983. The Anatomy of Power. UK: Hamish 
Hamilton.

Godfray, H. C. J., Muir, J. F., Beddington, J. R., Pretty, J., 
Robinson, S., Crute, I. R., Hadda, L., Thomas, S. M., et al. 2010. 
Food security: The challenge of feeding billion people. Science 
327: 812–818.

GRBEMP. 2011. Ganga river basin environment management plan 
- trends in agriculture and agricultural practices in Ganga basin: 
An overview, Report Code: 015_GBP_IIT_SEC_ANL_01_Ver 1_
Dec 2011. Retrieved August 5, 2014 from http://gangapedia.iitk.
ac.in/?q=content/grbemp-reports-1. 

Grimble, R., Chan, M-W., Aglionby, J., and Quan, J. 1995. Trees 
and trade-offs: a stakeholder approach to natural resource 
management, International Institute for Environment and 
Development, Gatekeeper Series No. 52, London.

IIED. 2005. Stakeholder power analysis. International Institute for 
Environment and Development. London.

Lindenberg, M. M. and Crosby, B. L. 1981. Managing Development: 
the Political Dimensions. Connecticut: Kumarian Press.

Lobell, D. B., Schlenker, W., and Costa-Roberts, J. 2011. Climate 
trends and global crop production since 1980. Science 333: 616–
620.

Malanson, G.P. 1993. Riparian Landscapes. Cambridge: 
Cambridge University Press.

Markandya, A. and Murty, M. N. 2000. Cleaning up the Ganges: 
A Cost Benefit Analysis of the Ganga Action Plan. Delhi: Oxford 
University Press. 



68 69Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

68 69Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

Rivers for Life  
Proceedings of the International Symposium on River Biodiversity: Ganges-Brahmaputra-Meghna River System (2014)

McShane, T. and Wells, M. 2004. Getting Biodiversity Conservation 
Projects to Work: Towards more Effective Conservation and 
Development. New York: Columbia University Press.

MEA. 2005. Ecosystem and human well-being. Current status 
and trends: Findings of the condition and trends working group, 
Washington DC: Millenium Ecosystem Assessment.  

MoEF. 2011. Critically endangered animal species of india. 
Ministry of Environment  and Forests, Government of India, 
Zoological Survey of India.

Nelson, D.L. and Quick, J. C. 1994. Organizational Behaviour: 
Foundations, Realities and Challenges. New York: West 
Publishing.

Noss, R. F. 1983. A regional landscape approach to maintain 
diversity. Bioscience 33: 700–706.

NRCD/ MoEF. 2009. Status paper on Ganga: State of environment 
and water quality. National River Conservation Directorate, 
Ministry of Environment and Forests, Government of India. 

NWA. 2011. National Wetland Atlas, SAC/EPSA/ABHG/NWIA/
ATLAS/34/2011, Space Applications Centre (ISRO), Ahmedabad, 
India. 

Phalan, B., Onial, M., Balmford, A., and Green, R. E. 2011. 
Reconciling food production and biodiversity conservation: land 
sharing and land sparing compared. Science 333: 1289–1291.
Philipps, A. 2002. Management Guidelines for IUCN Category 
V Protected Areas: Protected Landscapes/Seascapes. IUCN, 
Switzerland: Gland.

Rahman, M.M., Rahman, M.R., and Asaduzzaman, M. 2010. 
Establishment of dams and embankments on frontier river of north 
east part of India. Impact on north-western region of bangladesh. 
Journal of Science Foundation 8: 1-12.

Rajvanshi, A., Arora, R., Mathur, V. B., Sivakumar, K., 
Sathyakumar, S., Rawat, G.S., Johnson, J.A., Ramesh, K. et al. 
2012.  Assessment of cumulative impacts of hydroelectric projects 
on aquatic and terrestrial biodiversity in Alaknanda and Bhagirathi 
basins, Uttarakhand. Wildlife Institute of India Technical Report, 
Dehradun, India. 

Reed, M. S., Graves, A., Dandy, N., Posthumus, H., Hubacek, K., 
Morris, J., Prell, C., Quinn, C. H., et al. 2009. Who’s in and why? 
A typology of stakeholder analysis methods for natural resource 
management. Journal of Environmental Management  90: 1933-
1949.

Sandker, M., Ruiz-Perez, M., and Campbell, B. M. 2012. Trade-offs 
between biodiversity conservation and economic development in 
five tropical forest landscapes. Environmental Management 50: 
633–644.

Sayer, J. A. 2009. Reconciling conservation and development: 
are landscapes the answer? Biotropica 41: 649–652.

Sayer, J. A. and Campbell, B. 2004. The Science of Sustainable 
Development; Local Livelihoods and the Global Environment. 
Cambridge: Cambridge University Press.

Sayer, J., Sunderland, T., Ghazoul, J., Pfund, J-L., Sheil, D., 
Meijaard, E., Venter, M., Boedhihartono, A. K., Day, M., et al. 2013. 
Ten principles for a landscape approach to reconciling agriculture, 
conservation, and other competing land uses. Proceedings of the 
National Academy of Sciences 110: 8349-8356.

Singh, M. and Singh, A. K. 2007. Bibliography of environmental 
studies in natural characteristics and anthropogenic influences on 
the river Ganga. Environmental Monitoring and Assessment 129: 
421-432.

Sinha, M., Mukhopadhyaya, M. K., Mitra, P. M., Bagchil, M. M., 
and Karmakar, H. C. 1996. Impact of Farakka barrage on the 
hydrology and fishery of Hooghly estuary. Estuaries 19: 710-722. 
Sunderland. T, Ehringhaus, C., and Campbell, B. 2007. 
Conservation and development in tropical forest landscapes: 
A time to face the trade-offs? Environmental Conservation 34: 
276–279.

Thompson, I., Mackey, B., McNulty, S., and Mosseler, A. 2009. 
Forest resilience, biodiversity, and climate change. A synthesis 
of the biodiversity/ resilience / stability relationship in forest 
ecosystems. Secretariat of the Convention on Biological Diversity, 
Technical Series no. 43, Canada: Montreal.

Vass, K. K., Mondal, S., Samanta, S., Suresh, V.R., and Katiha, P. 
K. 2010. The environment and fishery status of the River Ganges. 
Aquatic Ecosystem Health & Management 13: 385-394.

Wiggering H., Dalchow, C., Glemnitz, M., Helming, K., Muller, 
K., Schultz, A., Stachow, U., and Zander, P. 2006. Indicators for 
multifunctional land use-linking socio-economic requirements with 
landscape potentials. Ecological Indicator 6: 238-249.

World Bank. 2010. Mapping the resilience of international river 
basins to future climate change- induced water variability. Retrieved 
May 5, 2011 from http://www-wds. worldbank.org/external/
default/WDSContentServer/WDSP/IB/2010/08/04/0003349 
55_20100804040921/Rendered/PDF/560510NWP0Box31ounda
ry1screen1final.pdf. 


