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Pam fod ein hamgylchedd a’n

hadnoddau naturiol mor bwysig?

Why is our environment and our 

natural resources so important? 



















Emission reduction policy 

context 



Welsh Government emission 

reduction targets

• One Wales (2008) - set objective for 3% per annum 

reductions in emissions for areas of devolved competence 

from 2011

• Climate Change Strategy for Wales (2010) – provided 

delivery programme to achieve reductions in business, 

transport, residential, waste, public, agriculture and land use 

sectors

• Energy Wales: a Low Carbon Transition (2012) – provides 

policy proposals for transition to low carbon economy 

• Energy Wales: a Low Carbon Transition Delivery Plan 

(2014) – highlights how WG will deliver the proposals



• Programme of Action set out proposed 

actions to deliver climate change 

objectives in 2010

• Emission reduction by business, 

transport, residential, waste, public, 

agriculture and land use sectors

• Adaptation to climate change in our 

environment, economy and society

• Importance of behavioural change in all 

sectors

• Climate Change strategy refresh 

underway in 2014

Climate Change Strategy for Wales



Energy Wales: a Low Carbon 

Transition Delivery Plan

Focuses on four main delivery areas:

• Low Carbon Energy - the different types of renewable 

energy in Wales and how they will be developed and 

supported 

• Energy Efficiency - focus on how to build on WG’s current 

energy efficiency and fuel poverty programme e.g. Arbed, 

NEST and ECO programmes 

• Distributed Energy Generation - mainly considers the Ynni’r 

Fro programme and its planned successor 

• Anglesey Energy Island - developing the island at the 

forefront of energy research & development, production & 

servicing



NRW’s role in Low Carbon 

Transition Delivery Plan 

• New and revised regulatory regimes 

including consenting and permitting to 

assist the low carbon energy transition

• Providing specialist advice on the 

environmental dimension of energy 

development, especially marine and 

unconventional gas

• Energy Delivery Programme to 

integrate developments into the 

sustainable management of NRW 

Estate 

• Contribute to development of relevant 

policies and legislation



Key evolving legislative and 

policy drivers

Wellbeing of Future Generations Bill

All public bodies and Public Service Boards required to 

consider their role in delivery of 7 wellbeing goals, including 

developing a low carbon economy

Environment Bill

Provides framework for a National Natural Resource Plan and 

local Natural Resource Management plans (produced by 

NRW) that take into account climate change mitigation and 

adaptation

Natural Resource Management

Three local NRM trial areas in Dyfi, Rhondda Cynon Taf and 

Tawe catchments including land management for carbon



Reducing emissions in the land 

use sector
Land use sector responsible for around one-fifth of Welsh 

emissions within devolved competence

Revised Land use and Climate Change report (2014) for 

Welsh Government identifies 18 recommended mitigation 

measures for the sector, including:

• Expansion of woodland cover and better management of 

existing woodland

• Peatland restoration to conserve carbon stocks and enable 

further sequestration to reduce emissions

• Exploitation of small-scale renewable generation capacity

• Improved energy and resource efficiency within agricultural 

sector



Case Study 1: Energy 

Delivery Programme on NRW 

Estate



Wind Energy Projects



Pad Construction

NRW managed Estate wind farm 

construction



Onshore Wind Objectives

• Achieve 641 MW installed 
capacity

• Ensure highest standards 
of environmental 
management 

• Deliver compensatory 
planting & minimise 
woodland loss

• Secure estimated £300m 
contracted income over 25 
years

• Secure estimated £100m of 
community funds over 25 
years

• Secure carbon mitigation & 
environmental gain



Hydro-power Objectives

• Facilitate small-scale hydro-

power development on the 

NRW managed Estate

• Encourage community 

involvement and benefit 

• Maximise renewable 

energy generation

• Mitigate environmental 

impact



Emerging Opportunities

• Investment in our own or joint developments

• Working with the Green Investment Bank

• Community-owned wind developments

• Smaller scale onshore wind / SmartGrids

• Emerging coal-bed methane and shale gas

• Emerging marine technologies

• “Energy Park” concept



The “Energy Park” Concept

Use wind farm locations more imaginatively by 

considering:

• best financial return on the whole area disturbed, 

building on the new infrastructure to export energy

• photovoltaic solar around the turbines – but not blanket 

coverage

• planting Short Rotation Crops to create biomass (may 

also improve wind flow so greater return from wind farm) 

plus fuel for Wood Gas Plant (RHI)

• hydro-power, ground heat, geothermal, anaerobic 

digestion, etc.

• loss of traditional woodland covered by compensatory 

planting to ensure woodland C store maintained

• manage as an Energy Park but still utilise surrounding 

area for conservation, recreation, etc. 

NRW Energy Delivery Programme



Case Study 2: Peatland 

conservation and restoration



The Cutting Edge of Carbon Storage?

~ 52% C by dry 

weight



Why is Soil Carbon important?

• Welsh soils hold 10 x more carbon 

than stored in all vegetation

• 2% decline in soil carbon in those 

soils with more than 10% carbon 

loss since 1978

• Total soil C store in UK 2542 MtC 

declining at 13MtC per year

• Current soil decline equivalent to 7% 

of UK total annual emissions

• Or 96% of Wales’ total annual 

emissions… Source Bellamy et al, 

2005. Nature 437: 245-

248



The Picture in Wales…

• 914 km2, ~4% of Welsh land area

• 3592 sq km organo-mineral (17% land area)

• 196 MtC stored in just 20% of land area

• Carbon store represents 14 year’s Welsh 

emissions…



Land use practices affect carbon storage

Impact Reduced 

productivity

Hydrology C loss Loss of key 

peat formers

Burning

Drainage

Erosion

Overgrazing

Afforestation

N deposition

Liming

Windfarms



Rewetting – the key to resilient peatlands 

that store carbon

Raising water table of 

peatlands by blocking 

drainage structures 

leads to recovery of 

Sphagnum cover and 

subsequent peat and 

carbon accumulation 



Major challenges – Existing Conifer 

Plantations

• Afforested peat in Wales 

evaluated for NRW to 

prioritise sites for restoration

• Programme of peatland 

restoration on afforested 

NRW sites initiated through 

reviewing Forest 

Management Plans

• Field tool to inform 

restoration decision-making



Priority 

areas for 

restoration 

of 

afforested 

peatlands 

in Wales

afforested peats in Wales 32



Major challenges – modified blanket bog

Red = < 50% modified bog

Blue = > 50% modified bogFigure courtesy of Dr Jane Stevens, 
NRW

Graminoid dominated blanket mire, 
Rhondda



Significance of potential peatland 

restoration in Wales 

• Around 60% of Welsh peatland habitat 

(40,000 ha) is in poor condition

• This is bad use of a key environmental asset 

that can provide greater ecosystem service 

benefits

• Peatland restoration leads to emissions 

savings of between 1 and 5 tCO2e/ha/yr

• On our most grossly modified peatland 

systems – those deeply drained and 

intensively farmed savings can be up to 33 

tCO2e/ha/yr



NRW’s key roles enabling Low 

Carbon Future - Summary

• Helping to ensure that new legislation and policy 

instruments, including Wellbeing of Future Generations and 

Environment Bills, deliver low carbon economy

• Utilising the NRW managed Estate to demonstrate the 

sustainable utilisation of renewable energy resources 

• Operationalize the Natural Resource Management 

approach to help deliver low carbon land management

• Leading restoration of the Welsh peatland resource and 

enable expansion of woodland cover in Wales

• Acting as exemplar in building consideration of carbon into 

land management on our Estate



www.CyfoethNaturiolCymru.gov.uk

www.NaturalResourcesWales.gov.uk

http://www.cyfoethnaturiolcymru.gov.uk/
http://www.naturalresourceswales.gov.uk/

