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The need for adequate planning and management of marine areas has been progressively realised due to
the prevalent and ever-increasing ‘use-conCicts’ in time and space, amongst different maritime sectors.
Marine Spatial Planning (MSP) is an eAective approach to ensure marine conservation and prevent overexploitation of marine resources by sustainably utilizing its economic potential. Literature review in the
Indian context indicates that studies have been undertaken in the sphere of blue economy and
acknowledging the importance of MSP in speciBc sectors such as Bsheries and marine resource management. However, studies on possible approach and guiding methodology for real application of MSP in
the context of Indian coasts seem to be meagre. The current paper attempts to present the relevance of
MSP in coastal zone management planning in India, through a unique MSP framework developed for the
state of Odisha and also discusses possible strengthening of the institutional structure. The paper concludes by highlighting some key opportunities and challenges for Marine Spatial Planning in India. One of
the major contributions of this study would be its possible use by relevant stakeholders, in the application
of MSP for marine area management in varying spatial jurisdictions.
Keywords. Marine Spatial Planning; integrated coastal management; blue economy; marine
ecosystems.

1. Introduction
Marine Spatial Planning (MSP) has gained
importance since the last two decades largely as
a response to the increasing intensity of the
anthropogenic uses of the seas (Douvere et al.
2007; Douvere and Ehler 2009; Carneiro 2013;
Ehler et al. 2019; Saunders et al. 2019) and has
become one of the most widely used tools for
integrated management of the coastal and

marine areas (Carneiro 2013; P
aez et al. 2020;
Kidd et al. 2020). As per UNDP ‘40% of the
ocean is heavily aAected by pollution, depleted
Bsheries, loss of coastal habitats and other
human activities, more than 3 billion people
depend on marine and coastal biodiversity for
their livelihoods and the market value of marine
and coastal resources and industries is estimated
at US$3 trillion per year, about 5% of global
GDP’ (UNDP SDG14 2020).

This article is part of the topical collection: Advances in Coastal Research.

97

Page 2 of 16

Olsson et al. (2008) state that the concept of
Marine Protected Areas (MPAs) proposed in 1976
to address the environmental degradation of marine areas caused by anthropogenic activities eventually led to the development of the concept of
MSP. MPAs have also been often referred to as
small scale models of ecosystem-based MSP (Ehler
and Douvere 2008; Jones et al. 2016; Gissi et al.
2019). Ehler et al. (2019) vividly explain the origin
and development of MSP wherein it is mentioned
that MSP as a term was Brst used in 2001 (VASAB
2001) within the European discussion on the possibility of spatial planning in the sea around 2000.
The Brst international workshop on MSP organised
by the Intergovernmental Oceanographic Commission (IOC) of the United Nations Educational,
ScientiBc and Cultural Organisation (UNESCO) in
2006, gave a significant push to research in this
sector. Ehler (2017) and Ehler et al. (2019) state
that about 20 countries have implemented integrated Marine Spatial Plans (MSPlan) across the
globe, 60 MSP initiatives established (Kidd et al.
2020) and at least a third of the surface area of the
world’s exclusive economic zones are expected to
have government-approved MSPlans by 2030.
Gilliland et al. (2004) mention that marine
spatial planning can be seen as a ‘strategic plan
(including forward looking and proactive) for
regulating, managing and protecting the marine
environment, including through allocation of
space, that addresses the multiple, cumulative
and potentially conCicting uses of the sea’. P
aez
et al. (2020) describe MSP as a collective process
regarding the use of marine resources and space,
which permits a common understanding of the
socio-ecological system and promotes sustainability of the marine environment.
Considering the multi-sectoral nature of this
sector, sustainable ‘integration’ becomes a vital
component of MSP. Saunders et al. (2019) present
an analytical framework integrating Bve dimensions of integration in MSP, namely cross-border,
policy/sector, knowledge, stakeholder, and temporal. The above research elucidates the role of
integration in addressing various challenges in
different contexts, for instance, integration over
state and federal boundaries in Great Barrier Reef
Marine Park (GBRMP), Rhode Island, and Germany; between environmental protection and
maritime development in Latvia, amongst others.
European Union’s recommendations on ICZM
(2002), the EU Marine Thematic Strategy, and the
EU Maritime Policy recognise MSP as a central
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element for integrated management of coastal
areas and its resources (Douvere et al. 2007).
Blue economy advocates sustainable use and
integrated development of economic sectors in
healthy oceans. Today, blue economy is a wellacknowledged concept as it stimulates higher productivity and conservation of ocean’s health
through ocean development strategies, considering
various sectors such as Bsheries, marine transport,
tourism, renewable energy, climate change, and
waste management. Optimized utilisation of marine resources and a significant balance between the
goals related to economic prosperity and environmental sustainability will aid in achieving balanced
socio-economic development. MSP as a tool has
always been an integrated part of blue economy
and is a proven and eAective approach to ensure
marine conservation, prevent over-exploitation of
marine resources and sustainably utilize its
economic potential.
Mohanty et al. (2015) and Umare et al. (2018)
outlined the potential and prospects of the blue
economy in the Indian Ocean, highlighting the
key economic issues, guiding principles, elements
and accounting framework for the blue economy.
The Indian government has now been actively
pursuing blue economy, through programmes
such as Sagar Mala, O-SMART (Ocean Services,
Technology, Observations, Resources Modelling
and Science) and development of Coastal Economic Zones. Regulatory reforms such as revision of Coastal Regulation Zones (CRZ) and
missions like Integrated Coastal Zone Management (ICZM) are being actively pursued. With
7516.6 km (75,16,600 m) of coastline, and 2.02
million km2 (20,20,000 million m2) of Exclusive
Economic Zones (IOM ENVIS 2020), the Indian
Government is surely reinforcing its commitment on sustainably increasing the contribution
of blue economy to the nation’s GDP. With this
growing focus to establish itself as a maritime
nation, MSP will play a vital role in decisionmaking and management of the country’s
marine areas.
In the context of India, Dineshbabu et al. (2019)
highlight that the use of MSP as a concept has been
the basic requirement of clearing marine projects in
India for a long time as a part of the Environmental
Impact Assessment (EIA), however, MSP as a
terminology has not been commonly used. The
Central Marine Fisheries Research Institute
(CMFRI), Kochi has taken initiatives to support
MSP in Indian waters through mapping of marine

J. Earth Syst. Sci. (2021)130:97
and Bshery resources/operations, and documentation of applicable methodologies. Hassan and
Haque (2015) have also demonstrated the importance of MSP in the Bay of Bengal sub-region of
South Asia, mentioning it as one of the least
explored marine areas of the world and explaining
the application of MSP in its socio-economic,
environmental and legal contexts.
The current paper aims to establish the importance of MSP in India and present the MSP
framework, prepared under the aegis of the World
Bank funded project ‘Preparation of Integrated
Coastal Zone Management Plan and Shoreline
Management Plan’ for the state of Odisha (hereafter ICZMP Odisha). Integrated Coastal Zone
Management (ICZM) is an attempt by the
Government of India, to build national capacity for
implementation of comprehensive coastal management approach with pilot projects in the states
of Gujarat, Odisha and West Bengal. The Marine
Spatial Plan developed as a part of ICZMP Odisha
was termed as an MSP ‘framework’, because it
cannot be acknowledged as a full-Cedged marine
spatial plan, but instead provides a logical framework and approach to mainstream marine spatial
planning as an integral part of the ICZM work.
The paper has been structured to present the
relevance of MSP in coastal zone management
planning, followed by the case study on MSP
framework developed for Odisha. Later, a brief
overview of the institutional structure for the
management of marine areas at state level is
presented along with identiBed gaps and possible
recommendations to address the same. The
paper concludes with mapping of key opportunities and challenges for marine spatial planning
in India.

2. Relevance of Marine Spatial Planning
as a sub-component of coastal zone
management planning
The coastal zone is a transitional area consisting of
land, intertidal and marine areas. Many of the
human activities in the coastal zones, majority of
which have economic importance are dependent on
the interactions between land and sea. For
instance, marine infrastructure such as ports
(berth terminals of port as the land side component; port anchorage areas, dredged and entrance
channels being the marine side component) and
Bshing operations (Bsh catch and movement of
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Bshing crafts, trawlers on the marine side, whereas
the Bsh landing centres and Bshing harbours on the
landward side of the coast) are two examples,
which aptly demonstrate a direct linkage/interaction between land and sea. Likewise, as the ‘source
to sea’ approach elucidates, marine pollution is also
a function of mismanaged activities and pollution
sources at a catchment level and hence can never
be dealt only through marine activity planning.
Hence, a key ingredient of coastal zone management planning is to acknowledge and address the
dynamics of land–sea interactions and an MSPlan
too needs to consider relevant management measures for land–sea integration. The ICZMP Odisha’s project Terms of Reference (ToR) also
acknowledged this interdependency as ‘coastal
zone includes both the area of land subject to
marine inCuences and the area of the sea subject to
land inCuences’. Apart from MSP, Shoreline
Management Plan is another tool that addresses
the concerns of dynamic shorelines and its intertidal foreshore and nearshore zones, owing to the
continuous changes along the coast due to natural
factors such as winds, waves, currents, cyclones,
and sea-level rise, in addition to anthropogenic
developments.
Visage (2016) introduces the interrelations
between Integrated Maritime Policy (IMP), MSP,
ICZM, land-based planning and explores possibilities on connecting these within a consistent
framework towards seamless planning and management. ICZM can provide opportunities for
integration of MSP with land planning; where MSP
mainly addressing interactions between land and
sea at all scales and levels.
It is to be well noted here that planning for
marine areas needs to be extremely adaptable considering the dynamic nature of marine activities
and its uses both in time and space. This may be
illustrated with the example of the ban on sea
Bshing exercised during the mass nesting period
(November–May) of the Olive Ridley turtles in
Odisha for protecting the turtle congregation area
and mass nesting grounds between Gahirmatha
and Rushikulya river mouth. The Bshermen engage
in non-Bshing activities such as agriculture, construction, etc., during this period and also move
temporarily to other states for Bshing activities like
trawling. A number of alternate livelihood options
are provided by the Government of Odisha to
ensure livelihood security in such regions as the
ban adversely impacts the livelihood of coastal and
marine Bshermen.
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3. MSP framework: The case of Odisha
Vision formulated for the ICZM Odisha project
reads as: ‘To make Odisha’s coastal zone a productive and healthy region considering its unique
biodiversity and build a resilient coastal community through inter-sectoral integrated approach to
coastal planning and management’.
The key objectives of the ICZM Plan for Odisha
included, addressing the issues of coastal erosion
and associated coastal process; adaptation to
extreme climatic events like storm and cyclone;
biodiversity conservation; livelihood security; pollution abatement/environmental quality management and improvement and conservation of built
heritage in coastal zone.
The project area delineation was an extremely
critical step in this assignment. As per the project’s
ToR, the ICZM Plan was to be prepared for ‘a
landward area of up to 15 km from the High Tide
Line (HTL) or outer limits of coastal village or
town or river having Bve parts per thousand (ppt)
salinity in dry season whichever is farthest and
seaward up to 12 nautical miles towards the sea
from the Low Tide Line (LTL)’. An ecosystembased approach was adopted to Bnalize the project
area, implying that ecosystems such as creeks and
tidal inCuenced water bodies, falling within the
project area were taken in its entirety for deBning
physical boundaries under consideration. The
ICZMP Odisha project was spread across a total
area of *10,000 km2 (both landward and seaward)
and comprised of 9 urban areas, 2000 villages, with
a total residing population of about 1.9 million.
The ICZM Plan derived inputs from various
studies including risk assessment, conceptual
model for coastal and estuarine processes, shoreline management plan and sectoral sub-plans, and
interim spatial recommendations. Environmental
sensitivity analysis, land suitability analysis, land
vulnerability and risk assessment studies were
amongst the different analyses undertaken for
framing the schematic and spatial recommendations for the study area.
Independent sectoral sub-plans were developed
for environment, Bsheries, agriculture, tourism,
regional development, and industries amongst
other relevant sectors, for identiBcation of issues,
threats, gaps, strengths and interim development
proposals. For a wider understanding and management of marine area, a dedicated MSP framework was developed as a part of sectoral sub-plans
(Bgure 1).
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The MSP framework, though being an independent study and action research, is linked and
interknitted with other deliverables of the project.
However, the authors have attempted to share
almost all relevant details in this paper, so that it
enables the readers to grasp the concept appropriately and replicate a similar exercise. The inputs
taken from the other sub-sectoral plans of the
project, for the concept formulation and data
analysis in MSP framework has been elucidated in
table 1. The sectoral outputs of the different subsectoral plans were overlaid with the marine area
attributes, for deeper analysis and formulating the
recommendations. The action research has shown
the existing usage of marine areas, however translating the recommendations in spatial format was
not undertaken as it was beyond the scope of the
overall project. The Marine Spatial Plans earlier
prepared or being prepared by countries such as
Belgium, German EEZ in the Baltic Sea, Seychelles
and Mauritius can be considered as reference, for
obtaining an idea about the spatial output (MSP
IOC UNESCO 2020).
MSP framework within the scope of ICZMP
Odisha aims to manage the environmental resources/uses and anthropogenic activities/uses in the
marine areas along the Odisha coast. The overall aim
of the MSP framework was to create and establish a
more rational use of the marine space, illustrated
through sustainably managing the interactions
(conCicts or compatibilities) between its uses. It
assessed interactions between different marine uses
(natural habitats/processes and anthropogenic
activities), while also identifying conCicts and compatibilities (in time and space), through exhaustive
data collection, stakeholder interactions, Beld validations and a very comprehensive sectoral base
mapping. The plan framework aimed at achieving a
balance between the demands for economic development and required protection of the marine
environment in the state of Odisha. A set of broad
suggestive strategies and action points for resolving
the identiBed issues, which may act as guidelines for
planning the marine areas were developed as a part
of this framework.

3.1 DeBning maritime boundaries: A critical
step in MSP
IOC-UNESCO (2009) lays down the importance of
‘pre-planning’ including delineating the boundaries
for marine planning and establishing requisite
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Figure 1. Framework of recommendations for MSP under ICZMP Odisha.

Table 1. Inputs from other relevant sub-sectoral plans of ICZMP.
Sub-sectoral plan
Environmental management and
biodiversity conservation

Disaster management

Fisheries development

Tourism development

Inputs for MSP framework
IdentiBcation of environmentally sensitive areas in terms of natural resources and
biodiversity (through composite environmentally sensitive assessment)
Understanding of ecological processes and ecosystem services
Strategies for protection of important biodiversity
Analysis of natural resources and biodiversity proBle (considering different
anthropogenic activities)
IdentiBcation of high risk and priority areas based on hazard and vulnerability
assessment
Understanding of hazards and its impacts
Vulnerability of marine Bshing community
Overview of marine Bshery resources and relation with economy and livelihood
Fisheries infrastructure
Zones for no Bshing/trawling/mechanized boats
Sites with maritime heritage importance, beaches, bays, islands or in proximity to
sea

time-bound milestones/steps for the development
of an MSPlan.
Carneiro (2013) has identiBed examples of
MSPlans existing at various scales such as local
and provincial (e.g., in the federal waters of Massachusetts), national (e.g., Marine Spatial Plan for
the Portuguese Exclusive Economic Zone), regional (e.g., the project BaltSeaPlan) and international (MSP related work at IOC-UNESCO and in
the European Union).

The process of deBning the boundaries becomes
more complex in a transboundary MSP for Large
Marine Ecosystems (LMEs). Marine Spatial Planning toolkit for LME (2018) developed as a part of
GEF LME: LEARN project outlines important
considerations in this space.
In the presented case study of Odisha, entire
480.4 km (4,80,400 m) (Ramesh et al. 2011)
coastline of the state (6.4% of the total length of
Indian coastline) with a marine expanse of 12
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nautical miles (22,224 m) from the Low Tide Line
was considered. The ICZMP Odisha had two very
contrasting stretches namely Gopalpur to Chilika
(environmentally sensitive zones) and Paradip to
Dhamra (port-led development zones) and the
issues to be addressed through MSP framework in
these stretches also varied accordingly.
3.2 Marine data: A key challenge
Collecting relevant, accurate and updated data
(spatial and non-spatial) for marine areas is one of
the vital challenges faced during the preparation of
a marine spatial plan. It is often extremely difBcult
and challenging to obtain credible information
related to marine areas, due to its ever-changing
characteristics, complexities and multi-sectoral
nature of the marine ecosystems (which are often
difBcult to map/record/measure), multiple stakeholders/departments involved and overlapping
data custodians.
Lack of reliable information and data facilitating
agencies across all marine sectors have been
acknowledged as a major obstacle in the marine
planning domain (Dineshbabu et al. 2019). A consistent source of data, scope and scale of the data
matching, the planning area and planning units,
respectively, and adequate alignment of planning
boundaries are some of the essential factors to be
considered while collecting data for MSP
(Stamoulis and Delevaux 2015).
GIS platforms were extensively used for the
preparation of marine spatial databases of the
study area, which helped in the preparation of
maps, with a provision of adding/updating information as required. Accumulating and processing
data in GIS ensured that the data remains operational and coherent for future use, by being systematically arranged and stored in a structure and
homogeneous format.
Under the ICZMP Odisha project, as a part of
the MSP component, to arrive at a comprehensive
baseline, developing an exhaustive spatial database
for the marine area under consideration was very
critical. In the process, requisite data was collected
from different departments and institutes and was
validated through on site visits and various stakeholder consultations. It was Bltered based on scale
and relevant sectors and then processed on a GIS
platform to develop a homogenous database with
spatial layers substantiated with non-spatial
attributes. It was Bnally presented to a specially
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constituted quality control team for external
review and upon approval was submitted to the
client as a GIS Atlas of more than 500 maps. This
dynamic database prepared, under the constant
guidance of team experts, became the foundation
for all future spatial recommendations proposed
under this project, including the ones in MSP
framework.
The data used for the MSP framework is majorly
extracted from a deliverable of the project named
‘Spatial and Land Use Maps’. In this deliverable,
integrated thematic maps consisting of a large
number of interrelated layers were prepared, which
was an outcome of exhaustive data collection from
various government departments. Certain data
was conBdential and thus, the source and details
have not been shared in the paper.
The data related to environment and ecology such
as mangroves, sand dunes, horseshoe crab habitats,
sporadic and mass nesting sites of Olive Ridley turtles, forest, marine sanctuary, wildlife sanctuary
amongst others, which were overlaid in the map
prepared, were collected from various organizations
related to forest and environment such as Department of Forest and Environment–Government of
Odisha, Odisha Wildlife Organization and Odisha
Biodiversity Board. The Department of Commerce
and Transport provided locations of existing and
proposed ports, and various data toward the marine
side related to the functioning of ports. Central
Marine Fisheries Research Institute and Indian
National Centre for Ocean Information Services were
the major organizations, which provided data related
to marine Bshing such as Bsh landing centres, Bshing
harbours, potential Bshing zones, etc. The sources of
heritage and tourism related data include Odisha
Tourism Department, Cultural Atlas of Odisha and
District Statistical Handbook of Tourism Department. Data related to bathymetry was provided by
the client of the project, that was collected through
the Regional Coastal Process Study, conducted for
understanding the dynamics of shoreline and coastal
processes, sediment movement, etc.
Figure 2 provides a schematic representation of
the steps that were followed to collect relevant data
for the MSP framework. The diagram also illustrates how client (in this case, Government of
Odisha) support and facilitation at major steps can
be a key ingredient for timely data collection in
such assignments. The prompt and accurate data
collection was thus a precursor for establishing a
strong spatial database for the project.
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Since the ICZMP study area (including land and
marine area) was quite large, it was not practical to
present it in a single map. In order to visualize the
data available on maps, the scale of presentation
had to be sufBciently large, so that the detailed
information is visible. For the same, the entire
project area was divided into multiple Bshnet grids.
These grids were kept adaptive and varied in scale
such as 1:2,50,000, 1:50,000 and 1:25,000 based on
the information to be presented. The grid framework considered for the ICZMP Odisha is
illustrated in Bgure 3.
3.3 Stakeholder consultations
The ICZMP Odisha project required exhaustive,
consistent yet structured stakeholder consultations
throughout its project duration. The consultation
process provided the stakeholders an opportunity to
have their issues heard, and participate and contribute positively in the decision-making process. It
also enabled the project team to tap into local
knowledge and experiences of the end-users, which
often becomes a critical success factor in marine
spatial planning. Consultation formats such as
focussed group discussions, in-person interviews,

transect walks, formal workshops, household surveys,
online opinion surveys, etc., provided a platform for
active, unbiased and transparent involvement of the
coastal communities in the plan building process.
Formal project meetings were also held
throughout the project with important stakeholders who could inCuence the plan process/
implementation, identiBed at three levels namely
macro, meso, and micro, to represent the National,
State/District, and Grassroots level respectively;
and several state line departments, not only for
data collection and information procurement, but
also to ensure they were sensitized about the
project and a uniform and positive consensus was
achieved through documented stakeholders’
feedbacks for the project. NGOs and civil societies at grassroot level, can add immense value to
such plans, considering the vast and valuable
traditional knowledge and wisdom they have
accumulated about the coastal and marine environment, over the years.
The continuous process of stakeholder consultations throughout the project duration, thus
ensured transparency, inclusivity, accountability,
and fairness in the process of developing the MSP
framework.

Figure 2. Data collection process.
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Figure 3. Grid system used for data presentation.

3.4 MSP framework: The process

3.5 Activity proBling

The MSP framework aims to analyse the status
and interaction between various activities, including natural resources/phenomena and anthropogenic interventions in the marine area. To study
the baseline situation, all marine resources and
human activities were mapped, along with the
identiBcation of major conCicts. The identiBcation
and analysis of conCicts led to mapping of key
issues and priority areas for action (i.e., areas in
which there are existing or potential conCicts)
which were then spatially identiBed. Schematic and
phase-wise recommendations in the form of
strategies and actions to address existing/potential
threats constituted the major outputs of the MSP
framework. Figure 4 illustrates the methodology
adopted for the MSP framework, also indicating
the additional steps required for the MSP framework to be adopted for preparing a marine spatial
plan, taking reference to IOC-UNESCO (2009).

The state of Odisha is known for its rich marine and
coastal biodiversity including Olive Ridley Sea Turtle, Irrawaddy Dolphin, diverse mangroves and rich
Bsh stocks. It also houses some of the most ecologically sensitive and fragile areas including turtle
nesting ground of Gahirmatha and Bhitarkanika
marine sanctuary. IdentiBcation and management of
threats to its marine environment and biodiversity
are essential and integral to Odisha coast.
The Brst step in the process of developing an
MSP framework was activity proBling, which was
done under two broad heads; environmental and
marine uses/resources (e.g., turtle congregation
areas, nesting ground of birds, marine protected
area) and anthropogenic uses/activities (e.g., Bshing zones, marine infrastructure) which were
mapped spatially and then overlaid for different
time periods, to understand the existing and
potential conCicts in time and space.
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Figure 4. Methodology for MSP framework.

The study mapped all major biodiversityhotspots of coastal Odisha, including turtle congregation areas, turtle migration routes, coral
reefs, seagrass, mangroves, mega marine fauna
(including dolphins, porpoises and whales), marine
protected areas, and Bshing zones.
It was also imperative to study and identify
various resource use and anthropogenic activities
in the marine area. Six broad categories of
anthropogenic uses/activities in the marine environment, including marine Bshing, marine infrastructure, industries, heritage and tourism, defence,
mining and exploration, were considered for
preparing the MSP framework.
Acknowledging multiple uses of the sea over
space and time, it was well understood that compatibilities and conCicts amongst the marine uses,
activities and existing ecological resources/habitats may exist. It is important to note here, that
planning for marine area has additional dimensions
of depth and time associated with it, which magniBes the complexity of the assessments. Figure 5
depicts the overlaid activities map for developing
MSP framework of Odisha coast.
As borrowed from IOC-UNESCO (2009) and
modiBed according to the context of Odisha, a
conCict-compatibility matrix was prepared post
establishing baseline data and developing spatial
maps, for the environmental/marine uses and

resources vs. anthropogenic uses/activities in the
marine area. It is important to understand the
meaning of the terms ‘conCict’ and ‘compatibility’
used in the context of MSP. In intensely used areas,
potential spatial overlaps and dynamics exist
among human activities, and between human
activities and important natural areas (Douvere
and Ehler 2009; Gissi et al. 2019; Smythe and
McCann 2019), which harms the marine environment. This is hereby referred to as conCict. A
condition when an activity does not hamper
another activity, that is the two activities are
independent of each other to a great extent and do
not have any negative ecological impact or in any
other way has been hereby referred to as
compatible.
The nomenclature used in conCict compatibility
matrix is explained as under:
• Incompatible – When there is a high degree of
conCict between two activities being considered.
• Regulatory compatible – A probability of considerable compatibility if proper measures or
regulations are considered, additionally in some
cases, more research or speciBc information is
required to decide the degree of compatibility.
• Compatible – When there is a high degree of
compatibility between two activities being
considered.
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Figure 5. Overlay of all activities in the marine area of Odisha.
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Table 2. Schematic representation of conCict–compatibility matrix.

Beaches and recreational areas

Hydrocarbon exploration

Sand and gravel mining

Marine security (marine police station)

Defence operations

Cultural and Historic Conservation

Industries (chemical and petrochemical)

Marime infrastructure

Marine fishing : Marine fishing boatsmechanised

Marine fishing : Fishing harbours/ jetties

Marine fishing : Fish landing centres

Marine Fishing : Fishing zones

ANTHROPOGENIC USES/ ACTIVITIES

Marine protected area

Reserved and Protected Forest

Sand beaches, sand bars, sand spits and
sand dunes
Mega marine fauna(whales, porpoise and
dolphins)

Irrawaddy dolphins

Coral reefs

Nesting grounds of birds

Horse shoe crab habitats

Turtle migration routes

Mangrove ecosystem/ wetlands/ mudflats,
tidalflats, river mouths and associated

Turtle congregation areas

Turtle nesting sporadic

ENVIORNMENTAL AND MARINE USES/ RESOURCES

ENVIORNMENTAL AND MARINE USES/ RESOURCES

Turtle nesting sporadic
Turtle congregation areas
Turtle migration routes
Mangrove ecosystem/
wetlands/ mudflats, tidalflats
and associated marine fauna
Horse shoe crab habitats
Nesting grounds of birds
Irrawaddy dolphins
Coral reefs
Reserved and Protected
Forest
Sand beaches, sand bars,
sand spits and sand dunes
Mega marine fauna (whales,
porpoise and dolphins)

ANTHROPOGENIC USES/ ACTIVITIES

Marine protected area
Marine fishing : Fishing
zones
Marine fishing : Fish landing
centres
Marine fishing : Fishing
harbours/ jetties
Marine fishing : fishing boats mechanised
Marine infrastructure
Industries (chemical and
petrochemical)
Cultural and Historic
Conservation
Defence operations
Marine security (Marine
police station)
Sand and gravel mining
Hydrocarbon exploration
Beaches and recreational
areas
INCOMPATIBLE

REGULATORY
COMPATIBLE

PARTIALLY/ SEASONALLY
INCOMPATIBLE

NOT APPLICABLE

COMPATIBLE

• Partially/seasonally compatible – Certain activities are banned at certain times of the year, e.g.,
Bshing ban in ecologically important areas such
as turtle congregation sites.

The conCict-compatibility matrix (reproduced in
table 2) was divided into two sections, each with
names of various features of environmental and
marine uses/resources and anthropogenic uses/
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activities, respectively, as existing in the marine
areas of the project. Each feature in a particular row
was juxtaposed with all the features mentioned in the
columns and a category most applicable amongst the
four mentioned above was identiBed and the cells
were coloured one by one with the corresponding
colour code (brown = incompatible, yellow =
regulatory compatible, green = compatible, grey =
partially/seasonally compatible and blue = not
applicable). The matrix supported by the spatial
maps was considered to identify and mark some of
the areas needing immediate attention.
3.6 Recommendations
The output of the above analysis was translated
into two forms of recommendations. First were a
set of broad overarching policy level recommendations, framed to ensure sustainable and economic use of the marine resources, while also
maintaining the ocean’s ecological health, whereas
the second level of proposals was meant to strategically address existing conCicts (conCict identiBed
through conCict-compatibility matrix as explained
above) identiBed in the MSP framework through
time-bound and spatially-deBned action plans.
One example of the identiBed conCicts in the
project area is the conCict between turtle congregation sites and marine Bshing zones, which is a
seasonally incompatible activity. The turtle nesting season coincides with the Bshing season in
Odisha. As per UNDP’s directory (UNDP 2012),
showcasing community-led conservation in two
states of India – Odisha and Madhya Pradesh, in
Odisha there have been incidents in which the
death toll of turtles due to entanglement in a single
gill-net is as high as 1,500. The illegal Bshing in
turtle congregation areas during the turtle season
also leads to massive turtle mortality.
Recommendations were framed in the MSP
framework to significantly resolve this conCict in
due consultation with the involved Bshing communities and locals residing in close proximity to
the nesting sites. Proposals included restrictions on
Bshing in the turtle congregation areas during
hatching periods, strict surveillance facilities in the
area and gear-use restrictions, capacity building
and behavioural change programs for the Bshing
community, strengthening of related regulations
(mainly on trawling and large scale activities),
awareness programs on turtle protection and other
components of biodiversity conservation.
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Sample broad level recommendations have also
been reproduced below from the project reports, to
understand the scale of outputs developed under
the Odisha MSP framework:
• Establishment of a central coastal data management unit (and creation of a data bank for
marine areas) and formulation of an appropriate
technical and time-bound, reiterative mechanism for assembling data related to marine areas,
to positively contribute in the preparation/
updating of all future marine spatial plans/
ICZM studies.
• Setting up of research facilities, by the State
Government, for facilitating long term studies
and research on sea turtles, marine biodiversity
and marine ecosystems. The research institutes
would facilitate and guide marine resource conservation initiatives on sound and scientiBc
principles of sustainable management. SpeciBcations on areas appropriate for designated activities and spatial delineation of compatible
activity zones would also be initiated through
detailed studies.
• Biotechnology industries based on sustainable
use of marine products. This will significantly
increase the state’s contribution to national
GDP.
• Huge tourism potential in the marine areas of
Odisha to be tapped sustainably, with due
regards to its sensitive marine environs. Estuarine tourism, river and marine cruise tourism,
eco-tourism activities at the river mouths, etc.,
to be explored.

3.7 Institutional structure
Various institutions currently functioning in/for
the marine areas along the Odisha coast were
consulted, sensitized and included in the process of
developing the MSP framework. The vision,
objectives, jurisdiction and key initiatives of each
line department were studied to understand the
existing gaps, overlaps, and scope of convergence
wherever cross-cutting issues had to be dealt with
or the initiatives could be integrated towards a
larger overarching objective.
Currently, all line departments are functioning
in isolation with minimum or no horizontal integration. At the central level, the Ministry of
Environment Forest and Climate Change is the
nodal agency and custodian of Odisha’s marine and
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coastal environment and it coordinates directly
with the state’s department of environment and
forests for all related matters.
Some of the most significant, amongst the multitude of policies and legislations, at national and
state levels, that apply to the marine areas of
Odisha and directly or indirectly aims to address
the concerns of marine resource management, have
been brieCy described below.
The Ocean Policy Statement (OPS), formulated
by DOD, MoES sets out the basic principles for
development of ocean resources, whereas OPS lays
emphasis upon the sustainable exploitation of living and non-living resources and protection,
preservation and conservation of coastal and marine environments. The Comprehensive Marine
Fishing Policy of the Ministry of Agriculture,
Government of India, 2004 introduced MSP and
Ecosystem-based Fisheries Management (Dineshbabu et al. 2019) in the Indian context. The
Government of Odisha has also introduced important legal instruments and policies for the marine
areas such as Odisha Marine Fishing Regulation
Act (1982). Odisha Port Policy (2003) and Odisha
Fisheries Policy (2015) amongst others.
In India, the enforcement of environmental law
has been entrusted to many different agencies, but
often the gaps in interdepartmental coordination
leave room for mismanagement and non-adherence. Additionally, the stakeholder consultations
under the project revealed that the departmental
staA often lack an acute understanding of these
laws and hence there is an urgent requirement of
capacity building in this regard. It is to be reiterated here that a Marine Spatial Plan is more about
sustainable integration of a myriad of resources
and hence the local political will, possible constraints in implementation, Bnancial strengths and
technical know-how of the existing institutional
arrangement has to be well acknowledged and
addressed in the Bnal recommendations. A strong
institutional framework is of utmost importance for
the eDcient management of marine areas. It was
observed in Odisha that the corresponding State
Project Management Unit for ICZM had garnered
immense experience in coordination among different departments and execution of pilot components
of the project, which made for a case of further
strengthening it.
The preparation of a marine spatial plan is
governed by some success factors: a few important ones have been discussed. The political
willingness and strategic outlook of the concerned
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political leaders are of utmost importance, without which the preparation of marine spatial plan
and its implementation becomes difBcult. Stakeholder consultations at all levels, including
national, state, district and grassroots are critical
for planning the marine areas. Finally, the
implementation of marine spatial plan is important along with a periodical monitoring, evaluation and updating of the plan.

4. Opportunities and challenges of MSP
in India
Along with a demonstration of the case of MSP
framework prepared for Odisha, the current paper
provides an insight into the key opportunities and
challenges related to MSP in India and provides a
benchmark for policymakers and planners to take
keys from this methodology, contextualize and
apply this tool to many more states across
the country. The MSP framework prepared for
Odisha exempliBed an approach to address the
land–marine interactions and also reduce possible
conCicts between marine and environmental processes and their anthropogenic uses. It provides a
perspective on the existing gaps in the institutional
structure and restates the need for a structured
horizontal and vertical integration of these institutions for coherent and sustainable management
of the marine areas.
Despite increasing awareness on the blue economy, marine areas in India, still remain largely
unexplored and are home to diverse opportunities.
Increased usage of marine spaces through compatible activities (for instance, promotion of sustainable tourism in coral islands), biotechnology
research on marine products and tapping of unexploited marine resources such as seagrass, salt
marshes, etc., are areas which have immense scope
for further exploration. Establishment of necessary
infrastructure for such marine resource-based
industries is also crucial. Carrying capacity based
projects for a sustainable yield of marine resources
will play an important role in the establishment of
this sector. Tapping the ocean energy sector is
another area of intervention wherein focussed
eAorts are being undertaken by several knowledge
institutes and relevant ministries/departments.
Trans-disciplinary research and comprehensive
mapping of the marine ecosystems is also a
potential opportunity area for further action and
investment. State-of-the-art research facilities and
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observatories can be set up at suitable locations
along the coast of India, for capturing real time
marine data. Allocation of funds from the Centre
and State departments, for identiBed research
projects on critical marine uses and private sector
contributions through corporate social responsibility should be considered. Example of a potential
research area is the census for Olive Ridley Turtles,
proposed as open-access data. The open-access
census of turtles would ensure transparency in
records of the number of Olive Ridley Turtles
arriving at the Odisha coasts and the rate of turtle
hatching. It would also prevent disparity in the
Bgure of the number of turtles, which are circulated
by various organisations.
Lack of inter-departmental coordination
(amongst the multiple administrative and development agencies with a mandate to work in marine
areas and having overlapping jurisdictions) is a
major lacuna of the marine planning sector. Various agencies, operating in silos and only restricted
to their respective agendas/objectives often results
in temporary ad-hoc solutions, as it does not
address the deeper issues of interconnected coastal
ecosystems. Due convergence of independent sector
objectives under an overarching vision, addressing
of cross-cutting issues and respecting multi-sectoral concerns and opportunities through constant
dialogues, interactions and knowledge exchange is
the only way forward for integrated development of
marine and coastal zones.
The establishment of eDcient regulatory regimes
and stringent monitoring and surveillance mechanism for marine areas through capacity augmentation of the authorities is extremely critical.
IdentiBed line departments and authorities should
be well equipped through structured training programs for eDcient management of marine areas. As
Marine Spatial Planning is currently in an evolving
stage in India, capacity building and knowledge
management about its concept and application are
critical to its success.
Several agencies are currently involved in marine
research, Beld data collection, creation of coastal
and marine databases and information systems.
However, often due to scale of the study and details
required, the available data is not suitably utilized
to make on-ground decisions and the disconnect
between scientiBc data, Beld observation, spatial
contexts and on-ground implementation persists.
An apex marine data management unit (at the
central level which will coordinate with the state
level nodal agencies) with complete and updated
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data repository from all sources is, hence non-negotiable for this Beld of study. Regular collection,
updating data, processing of information into spatial and non-spatial contexts, transparent and
unbiased distribution of credible information and
convergence of all knowledge base should be the
key mandate of this unit.
Thus, introducing the concept of MSP and
establishing its need at a national level will create a
plethora of opportunities for sustainable exploitation of the marine areas. It will aid in the minimization of conCicts, and also ensure better
coordination amongst the concerned stakeholders.
An objective mandate for application of marine
spatial planning in India and clear deBned roles
and responsibilities is hence the obvious wayahead.

5. Conclusion
This paper underlines the pressing need to invest
time, money and science in applying MSP in
India’s coastal states and extended territorial
waters, while also possibly making it a mandatory
extension of the ongoing coastal planning initiatives like ICZM. It can be inferred from the above
discussions that a well-documented framework on
marine planning (policy and strategy) at central
level is required to ensure shared responsibility of
end-users of maritime resources, products and
services with a common goal of realizing the
‘maritime future’ for the country. It may also
contribute in mainstreaming and adaptation of
tools like MSP for seamless and sustainable integration of all sectors in the coastal zone. The
necessity and implications (as opportunities and
challenges) of employing MSP in the ongoing initiative of integrated coastal zone management is
also highlighted in the study. One of the expected
beneBts of this study is its possible use by relevant
stakeholders as a reference for better management
of marine areas with varying spatial jurisdictions.
There were also a few limitations of this study.
Anticipated impacts of an increase in marine and
economic infrastructure such as ports, industries,
etc., were not considered in the assessments. This
aspect may be taken forward as a separate study
for a comprehensive understanding and future
activity mapping for the marine area of Odisha.
The risk and vulnerability assessment for land area
was conducted through relevant parameters and
indices for hazard (erosion–accretion, seawater
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inundation) and vulnerability (land use-land cover,
population density and heritage). Due to limited
time frame, the risk assessment on the marine side
could not be undertaken for this study. This is
another area for future research. The MSP framework analyzed and compared how the spatial distribution of mapped activities might alter in three
scenarios of accelerated development, sustainable
development, and conservation. However potential
activity zones under each scenario were not
attempted under the MSP framework.
United Nations having proclaimed 2021–2030 as
the Decade of Ocean Science for Sustainable
Development, it can be righteously concluded that
now is the right time for India as a nation to jointly
move ahead towards the path of becoming a selfsustainable maritime economy.
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