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About Natural Resources Wales 
 
We look after Wales’ environment so that it can look after nature, people and the 
economy.  
 
Our air, land, water, wildlife, plants and soil – our natural resources - provide us with 
our basic needs, including food, energy, health and enjoyment. 
 
When cared for in the right way, they can help us to reduce flooding, improve air 
quality and provide materials for construction. They also provide a home for some 
rare and beautiful wildlife and iconic landscapes we can enjoy and which boost the 
economy. 
 
But they are coming under increasing pressure – from climate change, from a 
growing population and the need for energy production. We aim to find better 
solutions to these challenges and create a more successful, healthy and resilient 
Wales. 
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Evidence at Natural Resources Wales 
 
Natural Resources Wales is an evidence based organisation. We seek to ensure that 
our strategy, decisions, operations and advice to Welsh Government and others are 
underpinned by sound and quality-assured evidence. We recognise that it is critically 
important to have a good understanding of our changing environment.  
 
We will realise this vision by:  
 

 Maintaining and developing the technical specialist skills of our staff; 

 Securing our data and information;  

 Having a well resourced proactive programme of evidence work;  

 Continuing to review and add to our evidence to ensure it is fit for the challenges 
facing us; and  

 Communicating our evidence in an open and transparent way. 
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The State of Natural Resources Report (SoNaRR) Report Contents 
 
This document is one of eight chapters of the State of Natural Resources Report. 
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ecosystems in Wales 
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All of the SoNaRR documents can be downloaded from the NRW website: 
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Recommended citation for this report: 
 
Natural Resources Wales. 2016. State of Natural Resources Report (SoNaRR): 
Assessment of the Sustainable Management of Natural Resources. Technical 
Report. Natural Resources Wales. 
 
Copyrights 
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otherwise stated.  
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All maps containing marine aspects:  
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8. Assessment of the sustainable management of natural 
resources  

 
Introduction: 
 
This chapter draws together the conclusions from the preceding chapters to set out 
our assessment of the extent to which sustainable management of natural resources 
(both on land and at sea) is being achieved in Wales. In doing this we consider: 
 

 The overall state of natural resources and the resilience of ecosystems; 

 A summary of the benefits we get from resilient ecosystems; 

 A summary of the unsustainable use and management of ecosystems; 

 Risks to benefits caused by poor ecosystem resilience, and/or unsustainable 
management of ecosystems;  

 Opportunities to manage risks by maintaining and enhancing the resilience of 
ecosystems. 

 
Each of these matters is considered in the first part of this chapter and should 
provide a clear evidence base to inform the development of the National Natural 
Resource Policy by Welsh Ministers and the first set of Area Statements by NRW.  
 
The second part of the chapter sets out our assessment of biodiversity as required in 
the Environment (Wales) Act. This draws on the headline messages from Chapter 3. 
 
The final part of the chapter considers the next steps for the preparation of the next 
SoNaRR in 2019 and beyond.  
 
 
8.1. Overall state of natural resources and the resilience of ecosystems  
 
The summary analysis from Chapter 3 shows that whilst there have been 
improvements in recent years, particularly in water quality and some elements of air 
quality, many of our natural resources and the resilience of Wales’ ecosystems are 
continuing to decline (a separate assessment of biodiversity is in section 8.3 below). 
 
Chapter 4 sets out a framework for the assessment of resilience looking at the four 
attributes of extent, diversity, condition and connectivity at the national and broad 
habitat scale. This is the first time such assessments have been completed for 
Wales. 
 
The assessment of each of the attributes at a national and habitat scale shows that 
there are problems. It is unlikely that ecosystems across Wales have sufficient 
resilience and this will impact on their capacity to provide services and benefits into 
the future.  
 
The national maps presented in Chapter 4 show broad regional variations that reflect 
historical land use and habitat loss, with diversity, extent and connectivity tending to 
be relatively high in upland and coastal regions, low in lowland regions and 
especially low along major river valleys. The condition of mountains, moorland and 



 

Page 7 
www.naturalresourceswales.gov.uk 

heaths is a significant concern for their long term resilience. It is important to 
understand the root causes of problems affecting condition in areas which otherwise 
have good potential for resilience.  
 
Analysis on a habitat by habitat basis provides more detail. Whilst we are not in a 
position to indicate an overall measure of resilience at this point in time, it is clear 
that all habitats have problems with all four attributes of resilience. Condition is the 
attribute most frequently cited as poor. Although this alone is sufficient cause for 
concern, our analysis goes even further: by considering the impacts of these 
problems on well-being, not only now but also in the future.  
 
Summary of the benefits we get from resilient ecosystems 
 
Chapter 5 sets out our analysis of the contribution that natural resources make 
across the seven well-being goals from the Well-being of Future Generations 
(Wales) Act. Our analysis shows how closely natural resources are linked with all 
aspects of life in Wales: 
 

 A Resilient Wales – Biodiversity, mountains, moorlands and heaths, semi-
natural grasslands, woodlands, urban greenspaces, rivers, streams, lakes 
and wetlands, coastline and marine ecosystems all contribute to supporting 
Wales’ ability to adapt to climate change. They are fundamental in supporting 
all of the well-being goals. 

 A Prosperous Wales – Natural resources provide significant opportunities 
for employment and economic activity in Wales. Many of our key industries, 
such as agriculture, fisheries, forestry, energy and tourism are dependent on 
natural resources.  

 A Healthier Wales – Natural resources make a significant contribution to the 
physical health and mental well-being of people in Wales. For example: trees 
help to absorb pollutants and improve air quality; access to nature and 
greenspace has positive impacts on physical and mental health. 

 An Equal Wales – Equal access to ecosystems that provide cultural services 
would contribute to equality in Wales. At present, access is not equally 
distributed. (For example, not everyone lives in close proximity to accessible 
greenspace.) 

 A Wales of Cohesive Communities – Involving communities in the 
management of their local parks and woodlands has been shown to improve 
community cohesion and reduce antisocial behaviour. 

 A Wales of Vibrant Culture and Thriving Welsh Language – Landscapes 
have played a significant role in the development of distinct cultural practices, 
such as local building techniques relying on local materials, or locally specific 
art and literature. 

 A Globally Responsible Wales – The environment supplies all our material 
resources, so we must better understand the impacts of our activities globally 
in terms of both imports and exports.  

 
By making these inter-linkages and dependencies more explicit, it becomes clear 
that taking action to build the resilience of natural resources will provide significant 
other benefits across the well-being goals. Recognising these contributions is a 
crucial first step in helping the people of Wales and all parts of the public, private and 
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third sectors understand and optimise their contribution across the well-being goals. 
We go on to present the risks to these benefits in the Natural Resources and Well-
being Risk Register in Chapter 7. 
 
Summary of unsustainable use and management  
 
Chapter 6 has identified a number of failings or gaps in the management or 
regulation of natural resources which suggest that natural resources are not being 
managed sustainably. We have looked at a broad range of management activities 
but recognise that this may not cover the full spectrum of activities that influence the 
management of natural resources in Wales. From this analysis, we have identified 
some ‘systems failures’ where management and human activity create negative 
impacts on ecosystems; these impacts present risks for future generations. The 
failings we identify are summarised in Table 6.1, and are grouped around four 
criteria : 
 

 Natural resources are continuously declining or are being used faster than 
can be replenished; 

 The health and resilience of our ecosystems is being compromised; this 
includes targets not being met or ‘limits’ in danger of being breached 

 The benefits from ecosystems services are not being optimised;  

 The contribution to well-being of ecosystem service provision is not meeting 
our basic needs, or is declining. 

 
Many existing management approaches, particularly those that do not consider the 
wider benefits of ecosystems, are compromising the resilience of ecosystems. This 
is often exacerbated by market failure, resulting in an under-valuation of the benefits 
we get from ecosystems. This is putting the ability of ecosystems to deliver benefits 
for future generations at risk, or missing opportunities to optimise the benefits from 
natural resources. Even where regulations are put in place to correct this market 
failure, they are not sufficiently integrated and usually limited to a sectoral approach 
to issues. These management approaches need to change so that they become 
more integrated, and it is hoped the evidence presented in SoNaRR will help such 
change to happen by feeding into Welsh Government policy.   
 
We have drawn on these issues in the compilation of the first Natural Resources and 
Well-being Risk Register for Wales (in Chapter 7). 
 
Risks to benefits caused by poor ecosystem resilience, and / or unsustainable 
management.  
 
We have developed the first Natural Resource and Well-being Risk Register for 
Wales. This identifies the key risks to the resilience of our natural resources and the 
benefits they provide. It draws on the evidence in Chapter 3 on the state of natural 
resources and on the resilience assessment in Chapter 4. It presents risks alongside 
a summary of the resilience assessment to help the reader quickly assess which 
attributes of the ecosystem are causing concern for well-being. It also draws on the 
evidence about the benefits that natural resources and ecosystems provide (set out 
in Chapter 5) and the identification of failings in our management of natural 
resources (in Chapter 6).  
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In summary, the risks relate to: 
 

 The potential reduction in availability of current benefits for future generations 

 The potential declining availability of natural resources 

 The exacerbation of existing environmental, social or economic issues 

 Climate change related risks and increased negative impacts (such as 
hazards) 

 
We intend to: develop the Risk Register further through engagement and 
collaboration; develop ways of measuring and evaluating potential risk and inform 
the development of Area Statements.  
 
8.2. Opportunities to manage risks through maintaining and enhancing the 

resilience of ecosystems. 
 
At a Wales-wide scale, the evidence in the Risk Register highlights a number of risks 
to our well-being that need to inform the development of the National Natural 
Resources Policy (NNRP) and Area Statements. As Chapter 7 sets out, it is difficult 
to summarise or prioritise those risks without further dialogue with stakeholders 
about where the risks are arising and how severe the likely impacts could be.  
 
One way of managing risks is by removing the pressure or negative impact 
altogether. Because of the complexity of drivers (as set out in Chapter 2), that is not 
normally a viable option. However, for every risk there is an opportunity.  
 
Table 8.1 explores some of the opportunities to address risks by building more 
resilient ecosystems. The table draws on the key failings identified in Chapter 6, as 
summarised in Table 6.1. It combines these issues with the risks set out in the Risk 
Register alongside the ecosystems most likely to be affected. It then considers the 
ecosystems that provide potential opportunities for risks to be addressed. From this 
table we can therefore identify some of the key opportunities for Wales to manage 
natural resources more sustainably. 
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Table 8.1 Summary of the key issues relating to the sustainable management of natural 

resources in Wales (from Chapters 6 and 7), the impacts on natural resources and 

ecosystem resilience (from Chapters 3 and 4), and the opportunities for addressing them.  

* Which ecosystems is it impacting upon? (Risks): * some impacts, **moderate impacts, *** 

most impacts. + Which ecosystems can be managed for benefits? (Opportunities): + Some 

opportunity, ++ Medium opportunity, +++ Most opportunity. 
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1. Natural resources depleting or in continual decline: Where are the 
opportunities for action to maintain and enhance the resilience of 
ecosystems? 
 

Water availability and 
consumption 
management.  
(Risk of drought) 

* 
++ 

* 
+ 

* 
+ 

* 
++ 

*** 
++ 
 

** 
++ 

* 
 

 

Declines likely in quality 
and quantity of soil 
resource through 
erosion, improvement, 
land take, and 
contamination 

* 
++ 

*** 
+++ 

* 
++ 

 
+ 

*** 
+ 

* 
+++ 

* * 

Maintaining the 
productive potential of 
our woodland resource 
 

 
++ 

* 
++ 

* 
 

*** 
+++ 

* 
* 
+++ 
 

  

Dependency of fossil 
fuels and transition to 
renewable energy 
 

* 
++ 

 
++ 

 
+ 

 
+++ 

 
++ 

** 
++ 

 
+ 

 
+++ 

2. Resilience of ecosystems being compromised: Where are the opportunities 
for action to maintain and enhance the resilience of ecosystems? 

Waste crime leading to 
damage to ecosystem 
(and impacts on well-
being) 

 
* 
+ 

 * * 
*** 
+++ 

* 
* 
 

Pollution incidents and 
risks to aquatic ecology 
from diffuse and point 
source pollution. 
Sediment in water 
courses. 

* 
* 
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* 
+ 

 
+ 
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** 
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 ** 

Legacy minewaters and 
physical modifications.  
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+ 
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+ 
 

** 
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 ** 

Building on floodplains. 
 

 
++ 

 
+ 

 
+ 

 
++ 

** 
+++ 
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+++ 

* 
++ 
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Nitrogen deposition 
affecting soils, 
biodiversity and water.  

** 
 

* * 
 
++ 

*** 
 

* 
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* 

Soil sealing and 
compaction. 
Impacts on hydrology 
and water quality. 

* 
++ 

** 
++ 

 
++ 

 
++ 

** 
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*  

Tree health and 
structural diversity of 
woodlands 
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** 
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Contribution to 
greenhouse gases and 
climate change 

* 
++ 

* 
++ 

** 
++ 

* 
+++ 

* 
** 
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** *** 

Coastal flood defence.      
** 
+++ 

*** 
+++ 

** 

3. Benefits from ecosystem services not being optimised or contribution to 
well-being declining: Where are the opportunities for action to maintain and 
enhance the resilience of ecosystems and the benefits they provide? 

Reuse of waste stream 
(e.g. Anaerobic 
digestion) 

 
* 
+++ 

 
+ 

 
+ 

 
** 
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 ** 

Lack of catchment 
management and 
sustainable drainage for 
multiple benefits 
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Soil carbon 
management.  
Water regulation.  
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++ 
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+ 

 

Lack of appropriate 
woodland management 
preventing wider 
benefits from woodland.  
Supply of wood- fuel. 

 
* 
++ 

 
* 
+++ 

 
* 
++ 
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Under-utilised flow 
resources 

 
+ 
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++ 

 
++ 

 
++ 

 
++ 
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Integrated management 
of public and private 
urban spaces. Water 
sensitive urban design. 

    
** 
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Opportunities for 
tourism, recreation, 
aquaculture and 
renewable energy. 

 
++ 

 
+ 

 
+ 
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++ 
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Litter, fly-tipping and 
local environmental 
quality 
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Poor water quality 
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Costs to business and 
customers from 
increased water 
treatment. 
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It is important to consider the ways these opportunities can be taken forward in order 
to optimise their contribution to the well-being goals. Many of the issues will need 
joined-up thinking to achieve this, and will require solutions that integrate across 
sectors – such as managing our water. Some of the issues will be associated with 
deeply ingrained challenges linked to market forces or cultural and behavioural 
issues (for example, dealing with waste and energy efficiency). Some will require a 
completely different approach to management, others may just require a tweak in the 
way that we currently manage our natural resources.  
 
Considering the potential contribution natural resources could make to well-being, a 
number of key priorities emerge from Table 8.1. These do not prescribe, but rather 
capture a series of potential actions that, if taken forward, would maintain and 
enhance the resilience of ecosystems and optimise the benefits for well-being. 
These are:  
 

 Increased green infrastructure in and around urban areas, (including urban 
trees and sustainable drainage) 

 Increased woodland cover and more existing woodlands brought into 
appropriate management to deliver multiple benefits 

 Coastal zone management and managed realignment 

 Working within whole catchments to manage nutrients, and maintain, 
enhance and restore floodplains and hydrological systems 

 Better soil management for carbon storage, water quality and continued 
productivity 

 Better utilisation of our uplands (mountains, moorlands and heaths) to deliver 
multiple benefits 

 Integrated management of marine ecosystems through a plan-led system 
that facilitates better understanding of the benefits of marine natural 
resources and optimises their use 

 
In addition, global climate change poses risks to the whole range of Wales’ natural 
resources and ecosystems1. Adapting to climate change is, therefore, a key priority if 
current levels of ecosystem services are to be maintained or enhanced. All of the 
above actions provide opportunities for adaptation.  
 
Also evident from Table 8.1 is that many of the opportunities for better management 
of ecosystems occur in locations distant from where the problems originate. This 
highlights the need to take a targeted approach to management and to integrate 
delivery at the appropriate scale (a key principle of sustainable management). 
 
These emerging opportunities chime with the results of a recent UK study2 and 
underline the need for intervention by Government and others to secure the 
sustainable management of natural resources in Wales.  
 
The UK study found there was good evidence, in terms of both costs of risks and 
benefits of action, for the following options2: 
 

 Woodland planting – strong evidence on the benefits of increased woodland 
cover, especially close to urban areas where it will have most value for 
recreation and health; 
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 Upland Peatland Restoration – strong evidence on the benefits of restoring 
peatland and managing them for carbon, water and recreational benefits; 

 Wetland creation – strong evidence on the benefits of increasing the area of 
wetlands, particularly upstream of urban areas; 

 Protecting and expanding areas of intertidal habitat – good evidence of the 
benefits of stopping losses and creating more habitat in order to help manage 
the rising costs of coastal defence; 

 Improving and expanding urban greenspace – growing evidence supports the 
health benefits of good quality greenspace close to people’s homes; 

 Improving air quality – good evidence, particularly in urban areas, of the 
benefits of less pollution; 

 Improving the environmental performance of farming – good evidence of the 
benefits of agri-environment actions, but continuing case for additional 
interventions to reduce environmental impacts further (more analysis 
needed); 

 Managing catchments – good evidence available on the benefits at a project 
level but difficult to generalise results to other places without detailed analysis 
to take account of specific contexts. 

 

It is no surprise that agriculture, occupying over three quarters of Wales, makes a big 
impact in terms of benefits, risks and opportunities. Even when considering such an 
extensive land use, however, taking a ‘systems approach’ and bringing in the wider 
connections to society is important.  

Looking at the 'food production system' gives us a more strategic vantage point to 
consider issues such as diffuse pollution or habitat loss. Such a perspective is 
essential if we are to get to the root causes of problems and design interventions 
which optimise the benefits. Doing this in collaboration with the people managing the 
land from the outset provides significant opportunities for the sustainable 
management of natural resources.  

 
 
8.3. Assessment of biodiversity  
 
SoNaRR must set out NRW’s assessment of biodiversity (including the living 
organisms and types of habitat included in any list published under section 7). 
Biodiversity is defined in the Environment (Wales) Act as “the diversity of living 
organisms, whether at the genetic, species or ecosystem level”. Biodiversity is a 
fundamental component of ecosystems and as such it underpins our assessment of 
the state of natural resources in Wales. If biodiversity continues to decline, it is a 
strong indication that we are not achieving sustainable management of our natural 
resources.  
 
Chapter 3 and the supporting Technical Annex set out our assessment of the extent, 
condition and trends of habitats and species within the marine, terrestrial and 
freshwater environments, based on available data. These data provide information 
across a spectrum of biodiversity, but they do not cover all species or aspects of 
biodiversity of relevance to us. For instance, we do not yet have the information 
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needed to properly address or assess some important species groups, such as fungi 
and micro-organisms, or aspects such as genetics and structure. This underlines the 
need to take a systems approach, where we work around gaps in evidence. 
 
For species (animals, plants and other organisms) our assessment shows that: 

 The condition of Special Areas of Conservation (SAC) and Special Protection 
Area (SPA) species features on sites in Wales, as reported in 2013, remains 
mostly unfavourable (55%). There are some exceptions with birds and 
mammals being 86% and 68% in favourable condition, respectively3 

 Between 2002 and 2008, fewer than half of the species on the interim 
Section 7 list were considered to be stable or increasing 3 

 Wales (along with the UK as a whole) did not meet the 2010 international and 
national biodiversity targets4 

 Trends of extent and population for terrestrial, freshwater and marine species 
vary enormously within taxonomic groups, with some species increasing and 
some decreasing (e.g. both increases and decreases can be seen in many 
pollinator species (e.g. bees, birds and bats), whilst for many we do not have 
sufficient data on which to base any conclusions5, 6, 7, 8 

 All species are directly affected by changes in habitat quantity and quality. 
These changes relate to increased or reduced management regimes and 
intensity of management. Fragmentation and eutrophication are particularly 
challenging for many species (see sections 3.6-3.139). 

 
For habitats of principal importance our assessment shows that: 
 

 Some key habitats of conservation importance are scarce, small in extent 
and highly vulnerable, e.g. lowland semi-natural grasslands; 

 The majority of Special Areas of Conservation (SAC) and Special Protection 
Area (SPA) habitats in Wales are in unfavourable condition (75%); 

 More than 50% of Biodiversity Action Plan (BAP) habitats are in decline in 
Wales. 

 
What does this mean overall for biodiversity? 
 
In line with other published sources (e.g. State of Nature3, 10), the evidence 
presented in Chapter 3 and the supporting Annex demonstrates the continuing 
decline in biodiversity across Wales.  
 
It is not a simple picture: as species depend on such a diverse range of conditions 
and niches, requirements vary with seasons and stages of life-cycles, and so they 
are unlikely to all respond in the same way or over the same time-scales. For 
example some bird and mammal species are showing general improvements. It’s 
also possible that some monitoring methods may have changed over time, blurring 
the identification of trends. Overall, however, the evidence strongly suggests an 
ongoing decline.  
 
There is no single or simple reason for the ongoing decline in biodiversity. It has 
been caused by a wide range of factors operating at different temporal and spatial 
scales and in different combinations. These factors have been described in this 
report and include, for example, habitat loss and fragmentation, over-exploitation, 
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inappropriate management, and competition from INNS. Biodiversity is linked 
through complex ecological webs: declines in one species or habitat may have 
knock-on effects to others that might be quite unexpected. Biodiversity decline may 
also be a very long process, and impacts may take years, decades or even centuries 
to become fully apparent. For these reasons we cannot necessarily expect simple 
solutions or quick fixes to biodiversity decline. The failure of past biodiversity targets 
is perhaps not surprising if delays in system responses were not taken into account. 
Reversing the decline in biodiversity is an essential investment for well-being in 
Wales, but will require systemic change across many interlinked social, economic 
and environmental systems. These systems are all complex, adaptive and dynamic 
and therefore capable of transformation, given the right conditions. The Welsh 
Government National Natural Resource Policy which SoNaRR will inform, is the 
starting point for this change. 
 
The CCRA17 Evidence Report1 shows the dynamism of ecosystems and the 
increased risks to species and habitats from climate change. This dynamism means 
that there may also be opportunities from new species colonisations, which in some 
cases may be beneficial, as species extend their ranges. Conversely, native wildlife 
may be increasingly at risk from pests, pathogens and invasive species. There are 
also risks from change in the frequency and/or magnitude of extreme weather and 
wildfire events. Climate change is influencing the expansion or contraction of some 
species’ ranges and populations, and the increasing frequency of extreme climatic 
events, predicted in many climate change scenarios, may have serious 
implications11.  
 
As Chapter 4 on resilience has shown, we quite often know the sorts of intervention 
required to improve biodiversity. They are often quite simple in principle and based 
on maintaining, restoring and creating habitat, and getting the right management in 
the right place. However, one of the problems in the past has been the piecemeal 
approach to managing biodiversity. To be most effective, interventions need to be 
carried out in a joined-up way, with careful thought given to their location. Larger 
scale and more joined-up action is needed if we are to realise the full potential of 
ecosystems and natural resources. This approach, coupled with recognition of the 
crucial links to well-being set out elsewhere in this report, will be the key to 
successfully reversing declines in biodiversity and maximising their contribution 
across the well-being goals. We need to work in tandem with other social and 
economic systems, adapting these systems so that managing for the resilience of 
ecosystems becomes the ‘easy’ option – the natural solution. 
 
8.4. SoNaRR next steps 
 
This is the first assessment of the extent to which sustainable management of 
natural resources is being achieved in Wales. Many of the data we have drawn on in 
this first assessment support more traditional approaches to nature conservation and 
environmental monitoring. Often these data are not well-suited to broader 
assessments of ecosystems, their resilience and contribution to well-being. We have 
made best use of what we have got and shown how the data could be used in a new 
approach to assessing resilience, managing risk and quantifying benefits. As part of 
NRW’s transformation, which intends to embed the new purpose and principles of 
sustainable management of natural resources across all our functions, we expect to 
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align environmental monitoring and data collection more closely to the framework set 
out in this first SoNaRR. 
 
We have drawn on methods and tools that are at the leading edge of academic and 
policy development. We intend to build on the risk-based approach set out in this 
report. In doing this, we will continue to focus on ecosystem resilience and well-being 
as set out in the Welsh legislative framework.  
 
The Risk Register provides the basis of our assessment of sustainable management. 
We will develop this approach further for SoNaRR 2019 and develop indicators more 
closely aligned to the risks flagged in the register. This will provide a clear line of 
sight to natural resources, ecosystems and well-being benefits. We will draw on the 
interdisciplinary models, methods and tools currently under development to inform 
future assessments of sustainable management of natural resources. We will also: 
 

 Look to develop a framework for resilience that supports natural resource 
management at different scales; 

 Continue to improve our understanding of the links between natural 
resources, ecosystem resilience, and well-being. (In particular we need to 
consider the options for looking at the unsustainable use of non-renewable 
resources. As many of the natural resources used in Wales originate 
overseas, we also need to consider better ways of delivering the ‘Global 
responsibility’ well-being goal; for example, through raw material footprinting); 

 Work with other bodies to test and refine the use of the Risk Register, 
augmented by spatial and economic modelling, as a support tool for 
integrated planning, in particular, well-being plans and Area Statements. We 
are keen to work with others to discuss how these methodologies can help to 
evaluate the likelihood and impact of these risks; 

 Look to develop more sophisticated ways of analysing and measuring the 
resilience of urban ecosystems, which will help land-use planners, policy 
makers and the public to understand the complex relationships between and 
within people and place, and actions needed to optimise the contribution 
natural resources and ecosystems make to well-being. 

 
As decisions around the use of natural resources often affect a range of different 
interests, a deliberative approach will be required that can enable NRW’s evidence 
and analysis to be built on by partners for informing their decisions. There is no 
technological silver bullet for the complex issues society faces around the use of 
natural resources. Building on a range of evidence from different partners and using 
an adaptive management approach for testing out solutions is the best route forward.  
 
8.5. New evidence to inform future SoNaRRs 
 
SoNaRR is required to report on evidence gaps on any aspects which NRW consider 
important for the assessment of sustainable management of natural resources. 
Throughout the report we have identified gaps in our evidence and considered the 
level of confidence in our conclusions. This will form the basis of our engagement 
with Welsh Government, partners in the wider public sector, academics, the third 
sector and the private sector to consider the best way of addressing these gaps with 
limited resources. We also recognise that there are opportunities to streamline data 
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collection and evidence gathering by using innovative means of data capture; 
however, all parties need to be clear about what is needed. 
 
New data 
Understanding ecosystems as ‘complex systems’ requires modelling of various kinds 
to examine the many and varied sets of interactions and feedback mechanisms. An 
identification of new data requirements is best considered in relation to the data that 
can support modelling needs. We have demonstrated (in Chapter 7) how spatial 
analysis tools provide new scope for looking at old problems. We want to build on 
this work and help to support future assessments of ecosystem resilience and 
opportunities for optimising ecosystems’ contribution to well-being, by combining 
spatial approaches with economic modelling of natural resources. We discuss 
possible models below.  
 
Integrated management requires us to use data in a much more interdisciplinary 
fashion, including the need both to integrate measures of well-being with natural 
resource datasets and to work effectively across different scales. The risk register 
approach points to the need to look at natural resources at a scale relevant to 
assessing their benefits; something which is often not possible with current 
ecological data. Even while adopting new tools, many of the fundamental elements 
needed to enable this style of management are still underdeveloped and key data 
are missing. An example is soil data – overlooked in the past but central to modelling 
natural resources and ecosystems.  
 
There are also significant research gaps in relation to the understanding of climate 
risks that potentially undermine our ability to enhance the resilience of natural 
resources and ecosystems. The CCRA17 Evidence report1 has identified a range of 
research challenges, including: understanding potential future land use change and 
opportunities for new cropping regimes; assessing the risk to freshwater species of 
higher water temperatures; understanding the costs and benefits of adaptation 
options for coastal areas vulnerable to sea level rise and, in particular, the impacts 
and thresholds for viability in coastal communities and how they can be managed. 
Addressing these issues will be crucial for enhancing ecosystem resilience and 
improving community adaptive capacity.  
 
Developing new tools and approaches 
Existing approaches will only take us so far. If we are to achieve the ambition to have 
sustainable management of natural resources, we will need to draw on other tools 
and techniques to explore and value fully the contribution that resilient ecosystems 
make to well-being. In particular, it is proposed to focus on: 
 

 Natural resource accounting 

 New ways of using spatial information 

 Integration of environmental economic models with spatial information 
 
Natural Resource Accounting 
Accounting tools could help to inform natural resources policy if measurements can 
be undertaken at a Wales level. Natural resource accounting is emerging as a key 
area of statistical development, similar to the development of national income 
accounting after World War Two. The United Nations published a document outlining 
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experimental ecosystem accounts which covered both flows of benefits and the 
stocks of resources:  
 

While ecosystem accounting does consider ecosystems and the economy to 
be different systems, they are analysed jointly reflecting the fundamental 
connections between them. The use of an accounting framework enables the 
stock of ecosystems – ecosystem assets – and the flows from ecosystems – 
ecosystem services – to be defined in relation to each other and also in 
relation to a range of other environmental, economic and social information. 12 

 
The Office for National Statistics (ONS) is working towards using a fully tested 
ecosystem approach to provide official statistics by 2020. By 2017 the ONS intend to 
have robust cross-cutting accounts for recreation services and carbon.  
 
Arriving at one agreed set of figures will be difficult, however. The values will always 
be subjective and will not account for all the values in place. There are currently at 
least five key methodologies for evaluating ecosystem services, none of which arrive 
at the same figures13. 
 
The development of natural resource accounting as an adjunct to integrated 
reporting by private, public and third sector bodies is also progressing. Organisations 
such as Tarmac, the Crown Estate and the National Trust have already 
experimented with such an approach. Natural resource accounting, mediated 
through official statistics and integrated reporting, helps to prevent the state and 
resilience of non-market natural assets being ignored. NRW are seeking to use 
corporate natural resource accounting for the woodland estate. It is hoped that such 
corporate accounts could feed in to a set of national natural resource accounts for 
Wales. 
 
Spatial Information 
To fully understand the opportunities for sustainable management, a better 
understanding of the range of ecosystem benefits provided in a given area is 
necessary. A spatial planning approach is required in order to provide a framework 
to examine relevant natural resources in an integrated way. An example of what is 
possible has been given in Chapter 7. There are many different methods being 
developed with very different focuses, which can also be very specific; for example, 
water, forestry, urban areas. A range of such tools can be found on the Ecosystems 
Knowledge Network website14. 
 
Wales is unusual in that it has invested heavily in developing high resolution spatial 
datasets (LIDAR and Phase 1 datasets in particular). This gives us much greater 
detail on both the nature and location of keystone features within the Welsh 
landscape. New sources of information can be added to the models from which 
outputs can then be fed into SoNaRR and the Area Statements. 
 
Integration of environmental economics with spatial information  
As well as using spatial planning inputs, we also need to model the economic value 
of natural resources better so that a fuller appreciation of their value is embedded in 
decision making. The Integrated Land Use Model (TIM), outlined in the UK National 
Ecosystem Assessment Follow On15 (Figure 8.1), uses modelling to produce 
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economic outputs. These outputs quantify benefits in physical units, such as runoff, 
yield etc. so that they can be valued economically and used in comparison with 
existing economic information in decision making processes.  
 
TIM seeks to enhance decision making by giving values for benefits which do not 
have a market price, such as recreation and greenhouse gas emissions. It also deals 
with things with a value which goes beyond their use to us, and it quantifies the value 
of biodiversity without trying to cost this in terms of money:  
 
 
 

 
Figure 8.1 The Integrated Land Use Model (TIM): A schematic overview showing the main 

drivers, goods and values. TIM incorporates both market and non-financial value15. 

 
We also want to make the underpinning data, evidence and assessment much more 
accessible to users, and we will explore the opportunities for developing a web-
based portal so that our assessment can be continually updated and refined. To do 
this, we need to understand the needs of the end user better. One of our next steps 
will be to develop a process of engagement on our evidence, particularly with those 
stakeholders for whom Area Statements will be an important evidence base. NRW 
see Area Statements as the next opportunity to refine and improve our evidence on 
sustainable management through a deliberative process.  
 
New software packages being developed externally are on the horizon, and they 
could be used by partnerships of stakeholders to examine the links in regional socio-
environmental systems. An example is the ‘Resilience.io’ platform16 (Figure 8.2) 
which seeks to take the kind of information gathered in SoNaRR to benchmark a 
regional economy against others worldwide. 
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Figure 8.2 Resilience.io diagram16. 

 
We will be looking for opportunities to share our information in ways that best 
contribute to partners’ decision-making requirements, building on Lle - Wales’ data 
sharing hub, for example.  
 
8.6. Ways to get involved 
 
The evidence presented in this first SoNaRR provides the baseline and platform from 
which we will develop future SoNaR reports. It is the evidence base that will inform 
the priorities for action set out by Welsh Ministers in the first National Natural 
Resource Policy (NNRP) due for publication in March 2017. The evidence will also 
inform the first set of Area Statements that NRW will start preparing from March 
2017 following publication of the NNRP. 
 
Since this is an assessment of the extent to which Wales is achieving the 
sustainable management of natural resources, we are committed to working with the 
wider public sector, the third sector and the private sector to build on this first 
SoNaRR. As the implementation of the new Welsh legislation continues, this report 
will have a crucial role in steering policy in the direction best suited to achieving the 
national well-being goals. As such a key resource, we hope that SoNaRR will 
continue to develop and be used by many different stakeholders for a range of 
activities.  
 
This first SoNaRR marks an important landmark. It is the first statutory report to have 
been prepared by NRW under the Environment (Wales) Act. We recognise that it’s 
the first opportunity people will have to see the difference in the way that we set out 
the risks, priorities and opportunities for the sustainable management of natural 
resources in Wales. Even though this is still work in progress, Wales now has the 
opportunity to use the new legislative framework and emerging research on natural 
resources to deliver a robust and innovative approach. Our aim is to build on this first 
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report by continuing to gather the information we need to improve our contribution to 
the complex decisions being made on the use of natural resources.  
 
We would like to hear from you if you hold any other evidence on the state of natural 
resources in Wales, on the resilience of ecosystems or on their contribution to well-
being which could assist us to build the evidence base on sustainable management.  
 
Please contact…. Sonarr@cyfoethnaturiolcymru.gov.uk 
  

mailto:Sonarr@cyfoethnaturiolcymru.gov.uk
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