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Abstract 7 

Marine spatial planning (MSP) is increasingly being recognised as an important tool in the 8 

sustainable management of marine ecosystems. In preparation for the development of MSP across 9 

Scotland, the Scottish Government, via Marine Scotland, first piloted regional marine planning in 10 

2006, through the Scottish Sustainable Marine Environment Initiative (SSMEI). The overarching aim 11 

of SSMEI was to develop and test the effectiveness of differing management approaches to deliver 12 

sustainable development in Scotland’s coastal and marine environment. The Shetland Islands’ 13 

Marine Spatial Plan (SMSP) was first developed under the SSMEI programme, and in 2014 the 14 

Shetland Islands Council is intending to adopt the fourth edition of the SMSP on a statutory basis as 15 

Supplementary Guidance to its Local Development Plan. Using Geographic Information Systems (GIS) 16 

the SMSP has incorporated spatial data on existing marine and coastal environmental, socio-17 

economic and cultural features and activities into the decision making process, and is an example of 18 

place based management. This has required collecting and collating 127 data sets from a range of 19 

data sources, and has utilised local stakeholders to verify the evidence. This process has required 20 

significant resources by a dedicated marine spatial planning team, as well as by local stakeholders. 21 

The data within the SMSP has also been used to develop spatially-specific policies to guide the future 22 

development of Shetland's coastal and marine environment. It has been used by a range of users 23 

including developers and decision makers in planning and assessing areas for development, allowing 24 

potential conflicts to be avoided or mitigated early in the development process.  25 

 26 
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 29 

Highlights: 30 

 An example of incorporating spatial data on socio-economic, environmental and cultural 31 

uses into the decision making process  32 

 Local scrutiny and stakeholder engagement has increased the range of data sets 33 

incorporated into the SMSP and has also increased confidence in the mapping outputs  34 

 Illustrates the benefits of data collection to guide policy development without fixing spatial 35 

boundaries or creating zonation; 36 
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 Highlights how spatial data can be used by decision makers and developers in the 37 

development process  38 

 39 

1. Introduction 40 

Marine spatial planning (MSP) is increasingly being recognised as an important tool in the 41 

sustainable management of marine ecosystems [1]. Whilst several definitions exist for MSP, UNESCO 42 

defines it as ‘a public process of analysing and allocating the spatial and temporal distribution of 43 

human activities in marine areas to achieve ecological, economic, and social objectives that usually 44 

has been specified through a political process’ [2]. 45 

 46 

In the UK, a legal framework for the development of marine spatial plans has been initiated under 47 

the Marine and Coastal Access Act, 2009, Marine (Scotland) Act, 2010 and Marine Act (Northern 48 

Ireland) 2013. In Scotland, under the Marine (Scotland) Act, there is provision for the development 49 

of both a national marine plan and regional marine plans. The Scottish Government consultation on 50 

Scotland’s draft National Marine Plan was launched in 2013. The boundaries of the regional marine 51 

plan areas were also subject to consultation in 2013, and it is expected that the development of 52 

regional marine plans will begin in 2014. Within the UK the development of these plans will be 53 

influenced by a range of existing directives and policies, e.g. the EU Integrated Maritime Policy [3], 54 

Blue Growth [4], Water Framework Directive [5], Marine Strategy Framework Directive [6], and 55 

Habitats Directive [7]. In addition, the European Union (EU) has recently proposed a directive to 56 

establish a framework for Maritime Spatial Planning and Integrated Coastal Zone Management [8].   57 

 58 

In preparation for the development of MSP across Scotland, the Scottish Government, via Marine 59 

Scotland, first piloted regional marine planning in 2006, through the Scottish Sustainable Marine 60 

Environment Initiative (SSMEI). Four pilot areas were selected: the Berwickshire coast, the Firth of 61 

Clyde, the Sound of Mull and the Shetland Islands. The overarching aim of SSMEI was to develop and 62 

test the effectiveness of differing management approaches to deliver sustainable development in 63 

Scotland’s coastal and marine environment [9].  64 

 65 

MSP exercises worldwide have highlighted that a critical component to efficacy within MSP is 66 

comprehensive ecological and social data to support the process [10]. Of the four SSMEI projects, 67 

the Shetland MSP pilot focused most strongly upon the collection of baseline spatial data, and was 68 

the only pilot to include the publication of a 'Marine Atlas'. Here we examine the process of data 69 

collection in the Shetland Islands' regional marine plan; the range of available data sources, the 70 

application of the spatial data, and the resources required to undertake the mapping process.  71 

 72 

2. Methods  73 

The Shetland Islands' Marine Spatial Plan (SMSP) was initiated as a pilot in 2006, and was led by a 74 

dedicated project team based at the NAFC Marine Centre. The development of the SMSP was guided 75 

by both a Local and a National Steering Group, comprising representatives from government 76 

agencies, local government, industry representatives, local community and non-government 77 

organisations (NGOs). 78 

 79 



The SMSP has been developed through a cyclical process, Figure 1. Mapping important 80 

environmental, socio-economic and cultural features and activities was undertaken in parallel to 81 

policy development, with both processes helping to highlight the ecosystem services delivered by 82 

the SMSP area. The seven key steps in the mapping process were:   83 

 Step 1: Define the SMSP area including seaward and landward extents; define the scope and 84 

responsibilities of the SMSP 85 

 Step 2: Identify important marine and coastal biophysical features as well as ecosystem 86 

services relevant to the SMSP area and within a planning context 87 

 Step 3: Examine available data sources and identify data gaps. Prioritise new data collection, 88 

and convert data from multiples sources to a Geographical Information System (GIS) format 89 

to produces maps of features and activities   90 

 Step 4: Consultation with key stakeholders, including the establishment of local subgroups to 91 

scrutinise the national evidence base and create a local evidence base  92 

 Step 5: Formal public consultation  93 

 Step 6: Local Steering Group facilitate the implementation of the SMSP  94 

 Step 7: Review and evaluation  95 

 96 

During the SSMEI pilot three editions of the SMSP were published, with feedback from each 97 

consultation helping to refine the SMSP's development. The first edition of the SMSP was launched 98 

in 2007 and in 2008 the Local and National Steering Groups agreed that the second edition of the 99 

SMSP should be adopted on a voluntary basis. Consequently the SMSP was referenced in marine 100 

planning applications and licensing documents, such as Environmental Statements, consultation 101 

responses, appropriate assessments and marine consent notices.  102 

 103 

In 2010 the SSMEI pilot ended, however the continued development of the SMSP was supported by 104 

Marine Scotland and the NAFC Marine Centre. This continued development of the SMSP was guided 105 

by a Local Advisory Group whose memberships included all members of the Local Steering Group 106 

and additional industry and NGO representation. In 2012 a full review of the SMSP was undertaken 107 

which included a number of assessment methodologies, including interviews with stakeholders and 108 

analysis of the use of the SMSP (see [11]). In 2013 the fourth edition of the SMSP was developed, 109 

guided by the Reviews findings. This fourth edition is due to form Supplementary Guidance to the 110 

Shetland Islands Council's Local Development Plan when it is formally adopted in summer 2014.  111 

 112 

2.1 Capturing local data 113 

Local data and knowledge was captured in a Marine Atlas using a variety of methods: interviews, 114 

scrutinising official national datasets, assessing local data sets and establishing subgroups of the 115 

Steering Group (latterly the Advisory Group). The subgroups were used to get a collective opinion on 116 

the distribution of important features and decide on the most appropriate way of presenting the 117 

data, including testing of a zoning approach.  118 

 119 

During the SMSP’s initial development two data subgroups, ‘Biodiversity’ and ‘Spatial Analysis’ 120 

identified what marine and coastal activities would fall within the SMSP's management responsibility 121 

(step 1) and what existing uses and features could be impacted by these activities e.g. user-user 122 

conflicts and user-environment conflicts (step 2); and what data sources were available for each 123 



feature or activity (step 3). These two subgroups assessed the data to determine its quality, what 124 

data gaps existed and guided new data collection. They also determined: 125 

 What spatial and temporal data should be included for each feature or activity 126 

 How to present data, e.g. raw data versus aggregated data 127 

 What caveats should be applied 128 

 How data and mapping should be made available, e.g. paper format, in GIS format 129 

 130 

2.1.1 Biodiversity subgroup 131 

In 2006 the biodiversity subgroup established that mapping of biophysical features should not only 132 

focus on sites with international and national nature or geological conservation designations, but 133 

also the distribution of ecologically ‘significant’ biological and geological features out with 134 

designated areas. These features included those protected under national or international 135 

designations or law, including OSPAR [12], EU Habitats Directive [13], and EU Birds Directive [14], 136 

Birds of Conservation Concern [15], UK BAP [16], and species identified in the Wildlife and 137 

Countryside Act [17].  138 

 139 

A comprehensive seabed survey of the entire archipelago was unfeasible, so a predictive biotope 140 

map was commissioned in 2006 to reduce the knowledge gaps on broader ecosystem types. The 141 

predictive map was ground-truthed at selected sites and analysed to biotope level in 2009. 142 

 143 

In 2013 ecological significance was re-defined in-line with newly released national guidance. Marine 144 

biological significant components were defined as those listed by the Scottish Government as 145 

‘Priority Marine Features’ or PMFs [18], as well as protected bird species and coastal habitats. 146 

 147 

2.1.2 Spatial Analysis subgroup 148 

In 2007 the Spatial Analysis subgroup trialled a zoning approach to marine management. The 149 

rationale was to utilise a methodology established in South Australian [19], with the mapped outputs 150 

to be used to inform policy. The approach was underpinned by the desire to create a ‘smooth’ 151 

transition through the planning system. Two mapping exercises were trialled, one to evaluate 152 

potential conflicts between activities to identify zones suitable for development and one to add 153 

cumulative pressures as a feature to influence the decision making process.  154 

 155 

A method to assess zones suitable for development was developed by the Spatial Analysis Working 156 

Group, and despite approving the use of the model, the overarching local Steering Group did not 157 

approve publication. The methodology was initially considered too complex and academic by the 158 

Steering Group, and it was decided that a hard zoning approach was too inflexible. There was also a 159 

level of mistrust in the original model, and there was concern that it risked being misleading.  160 

 161 

In 2010 a project officer was appointed to examine the potential for specific development advice for 162 

the emerging marine renewable industry; this methodology did not create hard zones but looked at 163 

mapping areas of high and low constraint (see 20). This approach was accepted to form part of the 164 

SMSP through policy in the fourth edition of the SMSP.   165 

 166 

Cumulative pressure mapping also began in 2007, however due to incomplete data sets the model 167 

could not be developed to a useable level of granulation. In 2012 the Spatial Analysis subgroup was 168 



re-formed to examine the potential to map cumulative pressures utilising the updated and more 169 

comprehensive data held within the Marine Atlas. This methodology has been used to highlight 170 

areas of high and low relative pressure, with the aim of assisting developers and planners in 171 

assessing the additional pressures of new developments [21].  172 

 173 

2.1.3 Incorporating local data sets 174 

A number of local data sets were identified as suitable for inclusion within the SMSP. In Shetland  175 

records of marine and coastal historic and archaeological features are recorded by the Regional 176 

Archaeologist, incorporating both professional surveys and public findings. These local data sets 177 

were used to both verify national data sources and to expand data sets.  178 

 179 

A number of local data sets also exist for a range of marine species, including marine mammals, birds 180 

and plants. These data sets comprise professional surveys, including data collected by the Sullom 181 

Voe Oil Terminal Environmental Advisory Group (SOTEAG), surveys for new developments and 182 

monitoring surveys undertaken by local natural heritage staff, as well as data recorded through 183 

public observation. Records of important species reported by the public are locally collated by the 184 

Shetland Biological Records Centre (SBRC), where reporting’s are screened for accuracy before 185 

inclusion in the SBRC species database.  186 

 187 

Due to the licensing powers afforded to the Shetland Islands Council through the Zetland County 188 

Council Act (1974), all marine developments out to the 12 nm limit most gain a Works Licence, with 189 

the exception of aquaculture. Aquaculture sites are also licensed by the Shetland Islands Council but 190 

require planning permission under the Town and Country Planning Act.  The location of pipeline, 191 

cables, piers, marinas and aquaculture sites were provided by the Council, and this was used to 192 

augment pre-1974 national data sets and to correct errors found within the data.    193 

 194 

 195 

Significant shipping routes were mapped by interview with the Shetland Coastguard based upon the 196 

experience of using Automatic Identification System (AIS) tracking, and in 2013 using updated AIS 197 

data at the NAFC Marine Centre.  198 

 199 

2.1.4 Local knowledge  200 

Shetland has had local control of marine planning through the Zetland County Council Act (1974) 201 

since the Sullom Voe Oil Terminal was built in 1974, and as such, had the local knowledge of which 202 

groups were disaffected by the current consenting regimes. Fishermen and marine recreational 203 

users were identified as groups who would benefit by having evidence recorded of marine use, 204 

helping to guide development towards areas of low conflict and also to support any potential 205 

objections to new developments. Important fishing grounds were mapped through interviews with 206 

fishermen in 2006. Shellfish grounds were also identified by habitat type through the predictive 207 

habitat map. This data was scrutinised by local fishermen in 2007 and additional grounds were 208 

incorporated. In 2012 demersal fishery mapping was updated through newly available Vessel 209 

Monitoring System (VMS) data. The accuracy of the VMS data was checked through interviews with 210 

the demersal fleet, significant errors removed, and the information re-mapped. 211 

 212 



Marine recreation and tourism was mapped through interview, and limited to activities which were 213 

considered spatially inflexible, e.g. sea angling from land, dive sites, rowing routes, and wildlife 214 

watching. Marine recreation which was considered spatially adaptable was not included, e.g. 215 

kayaking. In 2013 it was decided to increase the types of marine recreation mapped, due to the 216 

perceived potential for the large scale developments, e.g. offshore wind, which could impact the 217 

setting of marine and coastal recreational activities and hence reduce its value to participants. For 218 

this reason coastal nature reserves and coastal tourism facilities where the view was considered an 219 

important element of the experience were also mapped.  220 

 221 

2.2 Consultation process  222 

2.2.1 Internal Assessment 223 

All mapping outputs were assessed by the Steering Group / Advisory group, and where appropriate 224 

by the data provider, as a level of quality control (step 4).  225 

 226 

In 2014 the data was also subject to a data confidence assessment. A modified version of the criteria 227 

developed by the Marine Management Organisation [22] was used to assess data sets, Table 1. The 228 

assessment was translated into a percentage score, with scores of 0-60% classed as ‘low’, 60-70% 229 

‘medium’ and over 70% as ‘high’ confidence. 230 

 231 

2.2.2 Public Consultation  232 

After the Steering/ Advisory Groups approval, each of the editions of the 'Marine Atlas' and 'Policy 233 

Framework' were subject to a 12 week consultation period (step 5). Mapping and data was made 234 

available in a variety of formats online to increase access, including using Google Earth, in addition 235 

to paper copies of maps. All 18 Community Councils were visited and some important data gaps 236 

were filled in this way.  237 

 238 

2.3 Implementation 239 

Following consultation of the first to third editions of the SMSP the Local Steering Group was 240 

responsible for the SMSPs approval and its subsequent implementation (step 6). From 2008 the 241 

SMSP was used voluntarily by developers, consultees and regulators when assessing marine 242 

development applications. After implementation, the SMSP's use was monitored by the NAFC 243 

Marine Centre marine spatial planning team. Before the fourth edition can be formally adopted by 244 

the Shetland Islands Council it must be given approval by the Council following public consultation.  245 

 246 

2.4 Review and evaluation of the Plan 247 

The SMSP's use and consultation responses were reviewed to guide the development of subsequent 248 

editions (step 6). The review methodology is described elsewhere (see [11]). 249 

 250 

2.5 Strategic Environmental Assessment (SEA) and Habitats Regulation Assessment (HRA)   251 

A Strategic Environmental Assessment (SEA) is now a legal requirement for all public plans and 252 

programmes under the EU SEA Directive [23] with the directive coming into force in 2001 and a 253 

requirement for it to be transposed into law by Member States by 2004. However, in Scotland the 254 

Directive did not come into force until February 2006 when it was transposed into Scottish law 255 

through the Environmental Assessment (Scotland) Act. As the SSMEI project inception was prior to 256 

the establishment of the Act an SEA was not a legal requirement and the SEA process was not 257 



initiated. However, a retrospective application was made in 2009, when a SEA was conducted in 258 

parallel to the development of the third edition. In terms of data collation, the omission of SEA at 259 

the SMSP initial development not set-back the project because the Marine Atlas produced at the 260 

time was the equivalent to the Environmental Report (baseline). A further SEA was undertaken in 261 

conjunction to the development of the fourth edition.  262 

 263 

In 2010 it became a requirement to undertake a Habitats Regulation Appraisal (HRA) in conjunction 264 

a plan or projects development where it is likely that the plan or project will have a significant effect 265 

on a European Protected (Natura 2000) site. To support the development of the fourth edition a 266 

HRA was therefore undertaken, with the spatial data within the SMSP aiding the identification and 267 

assessment process. This helped to ensure policies within the SMSP did not result in adverse effects 268 

on a protected site.  269 

 270 

2.6 Data Stewardship 271 

At the time of data collation and creation, metadata records that fulfilled ISO standards were scant.  272 

After publication of the Shetland Marine Atlas, new metadata records were created and catalogued 273 

with the Marine Environmental Data Information Network (MEDIN). MEDIN have produced a data 274 

standard for marine metadata and a set of tools to create metadata records that comply with the 275 

MEDIN Metadata Standard. The MEDIN Metadata Discovery Standard complies with other 276 

international conventions such as EU INSPIRE Directive [24] which came into force in 2007 and ISO 277 

19115 metadata standard [25]. 278 

 279 

3. Results 280 

The SMSP area was defined as all territorial waters seaward of the mean high water of the spring 281 

tide (MHWS), out to 12 nautical miles. Data on coastal habitats / ecological processes or features 282 

that are clearly affected by marine use, e.g. salt marshes and archaeological features within 150 m of 283 

the coastline, were also mapped and included in the Marine Atlas and Policy Framework. In 2013, 284 

the landward extent of the data included with the Marine Atlas was extended to 500m inshore, to 285 

include a range of land based environmental features and designations, socio-economic uses and 286 

relevant cultural features. This extension reflected changing guidance relating to the setting of 287 

archaeological features, and a perceived increase in potential marine developments which could 288 

impact terrestrial features and activities, e.g. pipelines, large scale marine renewable devices and 289 

associated infrastructure. It was also extended to ensure greater integration between terrestrial and 290 

marine management, thus promoting Integrated Coastal Zone Management (ICZM).  291 

 292 

The process of data prioritisation, collation and creation initial took 12 months to complete (2006-293 

2007), with an additional 6 months trialling different zoning approaches. During this period 52 294 

important environmental components or features, 11 socio-economic activities, and 4 cultural 295 

features or activities were identified as being present in Shetland. In 2013 this had increased to 66 296 

important environmental components or features, 15 socio-economic activities and 9 cultural 297 

features or activities. Of these socio-economic and cultural features and activities 60% could be 298 

considered to be reliant upon the ecosystem, and thus considered to be an ecosystem services. A 299 

total of 18 administrative features and boundaries were identified and considered relevant for 300 

inclusion, of these four related to natural heritage designations, e.g. Special Areas of Conservation 301 

(SACs), Special Protected Areas (SPAs). In 2013 the number maps relating to administrative areas 302 



was reduced to 16,  of which a greater number (9) related to natural heritage designations, primarily 303 

due to an increase in the types of designations, e.g. the creation of Marine Protected Areas (MPAs) 304 

and local conservation designations. In 2013 two resource maps and two guidance maps relating to 305 

marine renewable energy potential (wave and tidal) were included for the first time. 306 

 307 

Information on the spatial extent of these features and activities was initially gathered from 105 308 

data sets, from 55 separate sources. Data sources included: Environmental Statements, central and 309 

local government agencies, NGOs, published reports and books, and local knowledge. Whilst some 310 

data was available in GIS format (predominantly local and central government data), many data sets 311 

had to be digitised and converted to a GIS format. By 2013 the maps included in the Fourth Edition 312 

had incorporated 127 data sets, from 60 separate sources, complied in a process that took four 313 

months. Of the features mapped within the SMSP 80% had more than one data set or data source 314 

associated with it, Table 2. 315 

 316 

Combined data sets were initially presented across 37 maps; in 2013 this was extended to 43 maps, 317 

examples of which are given in Figure 2-4. Data caveats were added to 17 maps, 8 relating to 318 

biophysical features, 2 relating to cultural features, 3 relating to economic uses, 2 relating to 319 

resources and 2 relating to constraint mapping.  320 

 321 

Following a data confidence assessment, a score of 'high' was assigned to the dataset. 322 

Environmental datasets received the lowest scores (generally between 40 - 75%), due to incomplete 323 

survey effort, issues with ‘spatial confidence’ (location and extent), and timelessness. Across the 324 

data sets, scrutiny by local experts helped to improve the ‘quality standard’ score, and combining 325 

multiple data sets helped to increase the ‘completeness score’.  326 

 327 

4. Discussion  328 

Data collection and verification was initially the most time consuming process in the development of 329 

the Shetland Marine Spatial Plan (SMSP). However, once a platform was established, data 330 

stewardship was more efficient. The centralisation of Shetland’s marine data has been central to the 331 

management approach adopted by the SMSP.  332 

 333 

It is important to recognise that there are a range of sources of information, including sea users [26]. 334 

Within the SMSP mapping marine and coastal features required the collation of multiple data sets 335 

from multiple sources, several of which had not previously been publically available. This process 336 

required significant resources to collate, map and assess data quality. Where numerous data sets 337 

exist relating to the same feature some may contradict each other and new data collection and 338 

consultation may be required to identify the true current state of the environment.  339 

 340 

Data verification highlighted a number of errors in national data sets, due both to errors in the 341 

mapping process and due to the age of some of the data sets. For example, historical records of 342 

horse mussel and maerl beds were utilised by the Shetland Shellfish Management Organisation 343 

(SSMO) to initiate a series of closed areas to scallop dredging, helping to gain Marine Stewardship 344 

Council (MSC) accreditation. The locations of these features were verified and mapped using ROV 345 

and multi-beam echo-sounder. The indicated location of some of these features from historical 346 



records was found to be of low accuracy in terms of feature extent and location, however they were 347 

found to be useful point from which to start detailed surveying (see [27]).  348 

 349 

Mapping also highlighted where data gaps existed, in particular in relation to community use and 350 

fisheries. Mapping effort tends to focus on uses and features that are considered of national or 351 

societal importance, or economic activities which require a licence to operate in a specific place. This 352 

can mean that data relating to activities which do not require a licence to operate in a spatially 353 

specific place, such as fisheries or boat cruises, can be limited. In addition, data relating to local 354 

community usages, such as marine recreation, is not routinely collected by government agencies, 355 

and in Shetland this data was primarily collected through participatory mapping.  356 

 357 

Whilst it might be desirable to map all known features and uses of the marine environment, the 358 

collation of existing data is very time consuming. Determining which features should be mapped first 359 

or prioritised is an initial decision which will need to be made by a marine spatial planning team.  360 

Features which are considered to be 'significant' should generally be mapped first. Criteria for 361 

environmental significance have been defined by the Convention for Biodiversity [28] and significant 362 

cultural features have also been defined by the ICES Expert Working Group on cultural ecosystem 363 

service [29].Where knowledge of the spatial extent of significant features and uses is limited, 364 

planners will need to decide how to allocate resources for new data gathering. This should focus on 365 

areas of potential conflict [30].  366 

 367 

New data on significant marine features and activities became available during the development of 368 

the SMSP, as surveys revealed new features, new industries emerged and sources made new data 369 

available. The landward consideration of the SMSP area was also extended during the SMSPs 370 

development, increasing the number of activities and features for inclusion within the SMSP.  371 

 372 

Whilst many of the datasets within the SMSP were collected by government agencies and publically 373 

available, some of the data sets were owned by NGOs, companies, organisations and individuals. 374 

These data sets could be only included with the data owner or knowledge holders’ agreement. 375 

When mapping and distributing data, consideration had to be given to a number of factors including; 376 

data ownership, data usage, presented granulation, inclusion of suitable caveats, the potential 377 

effects of incomplete surveying, frequency of re-surveying, and seasonality. In this study, data 378 

uncertainty was highlighted with caveats included with each map to ensure that both decision 379 

makers and developers were fully aware of any data limitations. The policy document also 380 

highlighted that the provision of data did not remove the need for development specific surveying, 381 

nor for consultation with key stakeholders.  382 

 383 

The way the data was presented and made available to third parties had to be acceptable to the 384 

data owner, and the data had to be presented in a format that is easy to understand both by users 385 

and by those with a management remit [31].Mapping has the potential to both create reality as well 386 

as to represent it [32] and consideration should therefore be given to conscious and unconscious 387 

decisions made in a maps creation [33]. Including stakeholders in the process of mapping helped to 388 

increase buy-in into the process and foster trust between the SMSP team and stakeholders.  389 

 390 



The data and mapping outputs were made available to use in a number of formats, including paper 391 

copies and downloadable GIS data for use in a range of software packages, including software which 392 

is freely available. Within the GIS files, additional data was provided, including information on 393 

temporal uses to allow the user to utilise the data in a variety of ways. A flexible approach to using 394 

the data has always been the desire of the SMSP Steering/ Advisory Group.  395 

 396 

All spatial data is linked to policies within the SMSP, and each of the maps includes information to 397 

highlight which policy or policies the information is relevant to. Whilst the spatial data held within 398 

the SMSP could be used to initiate zoning of the sea space to guide future use of the marine and 399 

coastal environment, it was not favoured by the Local Steering/ Advisory Group for a number of 400 

reasons [11]. Some stakeholders expressed the belief that some previous efforts elsewhere in 401 

Scotland at zoning development areas were based on somewhat arbitrary or directly challengeable 402 

assumptions [11]. In spite of this, it was acknowledged that without any clear spatial guidance on the 403 

types of activities that may be able to coexist in which areas, the SMSP may not be able to provide 404 

clear direction on the future use of the marine and coastal environment.  405 

 406 

Specific spatial guidance was developed using the spatial data within the SMSP to develop a 407 

sensitivity led approach to assessing the suitability of areas around the Shetland Islands for 408 

renewable energy development [20]. This approach allows the guidance model and output maps to 409 

be updated as new data become available, removing the need to redefine hard 'zones'. This was 410 

designed to encourage the co-location of marine space and to provide an adaptable management 411 

strategy, an approach which has always underpinned MSP in Shetland. 412 

 413 

A review of the SMSP revealed that developers and decision makers were using the data and polices 414 

within the SMSP to help in the planning and assessing of development proposals [11]. This indicates 415 

that the mapping of important features is providing an evidence base which is being used to shape 416 

the future use of Shetland’s marine environment.  417 

 418 

The number of data sets (127) utilised in the SMSP is consistent with other regional plans such as 419 

Canada which utilised 100 biophysical data sets [34]. In the UK, it has been estimated that to provide 420 

spatial data for MSP it will cost approximately £10,000 per region [35]. The collection and collation 421 

of spatial data within this SMSP has been at a considerably greater cost, with the initial process 422 

taking 18 months (equivalent to £40,000 in staff time) and the data update taking four months 423 

(equivalent to £10,000). Whilst typical policy cycles for review are every 2-7 years [26] uses of the 424 

marine environment have the potential to alter over this time frame. As spatial data becomes out-425 

of-date there is the potential for it to misinform decision making, therefore consideration should be 426 

given to the frequency in which the data are reviewed, and whether this should occur more 427 

frequently than that of the overall marine spatial plan. Spatial data within the SMSP is currently 428 

being reviewed and updated on a six-month cycle. This highlights the need to resource the 429 

maintenance of data sets and mapping. 430 

 431 

Whilst mapping in MSP covers a range of uses of the marine environment, so far it has focused upon 432 

the tangible benefits derived by the local community. The marine environment can also provide a 433 

number of intangible benefits including spiritual and creative inspiration, and these have not 434 



currently been identified within the SMSP. Processes for mapping these benefits and values is less 435 

well advanced and would require additional application of resources. 436 

 437 

Significant effort has been made nationally and internationally to make data sets more accessible. 438 

Within Scotland publications such as Scotland's Marine Atlas [36] and the Scottish Government's 439 

National Marine Planning Interactive website [37] should make the data collation exercise easier and 440 

more efficient. What is missing from national datasets is the benefit of scrutiny by local experts, as 441 

well as the addition of data collected locally and the data collected through the development 442 

consenting process. This ‘localisation’ of data in the SMSP is a true asset to the local planning agenda 443 

and data stewardship.  444 

 445 

Conclusions 446 

The SMSP has incorporated spatial data relating to environmental, socio-economic and cultural 447 

features and activities into the decision making process, and is an example of place-based 448 

management. It has also incorporated data on local and nationally important features, utilising a 449 

wide range of data sets and sources, which has required significant investment of resource.  450 

 451 

The data within the SMSP has been subject to local scrutiny, and this stakeholder engagement has 452 

increased the range of data sets incorporated into the SMSP and has also increased confidence in 453 

the mapping outputs. Whilst this data has not been used to develop a zoning approach it has been 454 

used by a range of users including developers and decision makers to shape the future use of the 455 

marine environment.   456 
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