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Abstract 

This paper considers North West Wales as a bioregion; a region defined primarily by 
environmental and ecological consideration, and with a regional economy shaped by 
green economics (Cato, 2012a). The study of bioregions represents a paradigm shift 
in regional economics: from the study of passive region acted upon by the economy 
and society, to the study of active region where economic and social activity function 
within ecological limits. The paper introduces the concepts involved, then presents an 
introduction to the region, prior to exploring resources therein. Finally, policy options 
for a bioregional North West Wales are considered.  
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1. Introduction 

If the subject-matter of (neoclassical) economics as a discipline is questioning how 
resources are allocated, it is clear that it concerns itself fundamentally with the issue 
of provisioning. In the developed Western economies, provisioning is left almost 
entirely in the power of the global marketplace. For a green economist this raises 
certain problems, the foremost being its energy-intensity. In order to protect the planet 
it is important to find provisioning systems that replace the lengthy and energy-
intensive supply chains of the global marketplace. This requires the reintroduction of 
place into a consideration of provisioning and one concept that may be useful in this 
development is that of the bioregion.  Considering the role of geography in  
economics and society is the primary aim of regional economics, so that it is 
appropriate to consider the bioregion in this context. 
  
The existing provisioning system, and the world trade system that underlies it, rely on 
classical understanding of comparative advantage (Ricardo, 1817), and neoclassical 
understanding of factor endowments (Heckscher and Ohlin, 1933).  This is 
complemented by the new trade theory (Krugman, 1980) which assigns a primary role 
in deciding the basis of trade to scale economies. Comparative advantage seeks to 
explain trade in terms of technological differences and factor endowments so that 
regions specialise in the production of goods where they hold a relative advantage 
over other regions, whilst the new trade theory gives scale economies as the basis for 
trade so that, all else being equal, bigger is better. As can be seen from the dates of the 
references cited, much of this theory is more than 20 years old, and its seminal 
literature is more than 200 years old. It relates to a world before the importance of 
environmental limits were recognised and many if not all of its intellectual 
assumptions no longer apply. Although economic theory also includes consideration 
of diseconomies of scale, when firms or productive systems become so large that they 
generate inefficiencies, this concept is rarely considered in connection with the global 
trade system. Neither do these models take into account the issue of environmental 
limits and, therefore, they should now be subject to re-examination. Furthernore, 
orthodox economic approaches still dominate the field of regional economics 
(Capello, 2006) so that the field is constantly re-thinking the same old questions. 

This paper represents a paradigm shift in regional economics by providing a summary 
of the literature in this field as the basis for proposing an alternative approach to 
provisioning in the place of globalised free trade, namely an economy of self-reliant 
bioregions. This change is considered as a solution to the capitalist imperative to 
accumulate in James and Cato (2012). This paper proposes the bioregion as an 
environmentally efficient provisioning unit and develops the idea through 
consideration of one prototypical bioregion: North-West Wales. Therefore, reforming 
the economic model is central to the mitigation of and adaptation to climate change. 
The key is not to impose arbitrary legislation in a disconnected manner, but to create a 
cohesive economic framework that negates both comparative advantage and scale 



economies; that is, to create a world of bioregions. This paper considers one particular 
region of the UK as a prototype bioregional economy — the North West of Wales.  

This articulation of how to make a bioregional North-West Wales is intended as an 
introduction to the policy set that may be applied, rather than a detailed plan for the 
transformation of a region. Such an exposition would both deserve and require a 
paper of itself. As such, this paper is confined to introducing the potentialities of the 
bioregional model of provisioning rather than detailed prescriptions.  The paper 
begins in Section 2 by outlining briefly what is meant by a bioregion and presents the 
theoretical grounding for a bioregional economy. Section 3 then introduces North-
West Wales and Section 4 gives details of the resources available to it and its potential 
for generating its energy and disposing of its wastes. Section 5 considers the sorts of 
policies that might be introduced to support a system of bioregional economics in 
North West Wales, prior to some concluding remarks. 

2. Bioregions and their economies 

Bioregions are a concept in green economics (Cato, 2012a), a type of self-reliant local 
economy within a sustainable society (Cato, 2012b). They are areas within which 
there is a high degree of coincidence in the spatial arrangement of primary resources 
and environmental context. This means that the area is likely to be contained within 
its own watershed boundaries, share similar geology and terrain throughout, and share 
similar environmental conditions that support similar ecological dynamics (Thayer, 
2003). Furthermore, the bioregion’s population must interact with its ecology 
(McGinnis, 1999) in such a way as to enable its long-term well-being.  This technical 
definition  has been incorporated into bioregionalism, a political and cultural 
movement that is based on the naturally-defined bioregion, but also recognises the 
involvement of cultural and social phenomena in the determination of a bioregion 
(Alexander, 1996), so that the bioregion’s population should have common social or 
cultural ties, such as shared language, art and religion, enabling localisation. This 
makes it important to understand a region’s history and cultural patterns before 
defining a bioregion. Each bioregion should also have a degree of social cohesion and 
community co-operation that is necessary for a self-reliant economy based on small-
scale, and often co-operative, production and mutual benefit. Bioregions are thus 
natural regions, defined by their ecological and social features rather than in the 
artificial way that they are usually constructed for political or economic purposes. 
(Sale, 2000). 

Bioregionalism’s influence on the discipline of economics has so far been minimal. 
This may seem surprising, since, as already noted, economics concerns itself 
primarily with resourcing or provisioning issues, and therefore location and the 
distance that resources travel would seem to be innately relevant. It is the existing 
work in this area that serves as a starting point. An understanding of bioregional 
economies can be derived from the post-Keynesian interpretation of regional 
economics (Capello, 2006) combined with heterodox currents in  economic 
geography (Coe, Kelly and Yeung, 2007), in the sense that this literature interprets 



economics in a geographical way, asking where people live and why. The theory of 
circular cumulative causation (CCC) indicates that an increase in demand in a 
particular location will start a “virtuous circle” of development leading to increased 
productivity (Berger, 2009). Economic geographers have been highly critical of 
mainstream economics as tending to ignore geographical and social considerations in 
favour of dealing with point economies, and this criticism has extended to 
geographical economics and its lack of attention to geography beyond abstraction 
(Garretsen and Martin, 2010).  This failure to consider the biophysical and 
geographical consequences of economic realities in economic theory is particularly 
troubling when the human community is facing an ever increasing level of ecological 
crisis. 

From an economic perspective, bioregional boundaries are flexible, guided by the 
principle of subsidiarity: in the case of any individual resource or service local is a 
principle that trumps principles such as price or choice (Cato, 2007). Bioregions are 
also entirely, or largely, self-sufficient in basic resources – a step beyond the self-
reliance of localisation (Hines, 2000) without the imposition of autarky. These 
principles combine with that of biocentricity - an ethical concept that, as defined by 
Taylor (1986: 99) recognizes the inherent value of ecosystems and the non-superiority 
of humans, incorporating social justice and fairness alongside respect for other 
aspects of the ecosystem - to create the definition of an economic bioregion as a 
combined environmental, social, and economic entity where economic actors exist in 
a sustainable equilibrium with all aspects of the surrounding ecosystem.  

Assuming that a significant proportion of provisioning operates through a market 
system, business in a bioregional economy can be envisaged as a set of micro- and 
small-scale enterprises that operate locally (within bioregional boundaries) and are 
subject to the principles of bioregionalism so that they are environmentally and 
socially responsible. The friction that subsidiarity, biocentricity and extended self-
reliance impose on capital accumulation makes substantial and sustained output 
growth impossible (James and Cato, 2012), so that economic sectors do not grow 
larger than is necessary to meet the needs of the bioregion in which they choose to 
operate, meaning that there is no possibility og non-local firms operating over 
multiple bioregions and new firms entering existing areas of the bioregional economy 
do not increase the aggregate output of their economic sector. Only technological 
advances can lead to new sectors being created, or to changes in existing sectors, and 
these changes are subject to the principles of bioregionalism (biocentricity,extended 
self-reliance and subsidiarity) so that a technological advance cannot lead tp any 
ecological, environmental, social or cultural damage, must not undermine the self-
reliance of the bioregional economy and its economic sustainability, and should 
respect the limiting effects of subsidiarity. Production decisions are made by the 
market mechanism, but are also subject to these principles. In a bioregional economy 
the (neoclassical) Holy Grail of market equilibrium will be replaced by the more 
pragmatic aims of ecological equilibrium, so that a bioregional economy must operate 
within natural limits. 



The size and population of the region does not matter in itself: a metropolis such as 
London could be a bioregion if the resources existed within its land area to bring it 
into equilibrium. Hence the definition of a bioregion relates to both the supply of 
resources and the demand for products. Of course, no existing city can be considered 
to be a bioregion, having the mineral resources, capacity for energy and water, and the 
suitable available land to grow the food it requires. There are some ‘sustainable’ 
cities, with Havana being a good example: 'Havana, Cuba, is a world leader in urban 
agriculture. After the collapse of the Soviet Bloc, food production was decentralised 
from large mechanised state farms to urban cultivation systems. Today more than 50 
per cent of Havana’s fresh produce is grown within the city limits, using organic 
compost and simple irrigation systems.'  Another example is Oakland, California  1 2

which agreed in 2005: 'to implement 21 action steps over seven years to build 
an ecologically sustainable, economically dynamic and socially equitable future for its 
citizens'. However, despite a host of awards, and successful policies with regards to a 
‘greening’ of economy and society, the city’s  Food Policy Plan Resolution 2006 aims 3

for only 30% local food production so that Oakland still falls short on self-
provisioning. A city could function as the central hub of a wider bioregion, but will 
lack the resources to function as a bioregion in its own right. Furthermore, the cost of 
transporting people and resources means that the size of a city would be limited by the 
levels of waste produced in this paradigm. 

These examples underline the need for bioregions to be defined in precisely the right 
way. Urban life is energy-efficient in the sense that a concentration of people is less 
energy intensive than a rural life with the same conveniences demanded in both cases. 
This is reflected in the per capita ecological footprints of the citizens of rural Wales 
(Statistical Directorate, 2010a), which dwarf those of their urban countrymen. 
However, cities tend to import all of their resources, and whilst it can be argued that 
rural outposts do the same to meet most of their demand in a highly globalized 
economy, this need not be the case. Over half the world’s population now live in cities 
and urban areas, covering two per cent of the Earth’s surface but responsible for three 
quarters of the resources consumed (Girardet, 2006). City life may allow residents to 
be energy-efficient in terms of travel and co-habitation, but it is also true that the 
global city demands huge displacement of resources to meet its needs – food, water, 
fuel, electricity, people, and more. Meanwhile, in 2000 the global population was four 
times greater than in 1900 and used 16 times the resources, and this population burns 
annually an amount of fossil fuels that have taken million years to produce. This level 
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of consumption in mainstream economies and the development of the resource-
hungry global city are irrevocably linked (Holden, 2004).  

The ideal bioregion would be an area with the exact amount of natural resources and 
energy necessary to support its population, enabling it to be completely self-sufficient. 
Such a region does not exist of course – the earth is made up of fertile and resource-
rich areas, and infertile and resource-poor areas. Furthermore, the boundaries of a 
regional economy, the zone of subsidiarity for various resources, the boundaries of 
socially and culturally homogeneous areas, the boundaries of geographically and 
culturally similar areas, and the zones of administrative practicality may not, and 
rarely do, overlap.  This means that it is impossible for a region to be totally self-
sustaining whilst maintaining a 21st-century standard of life. A more realistic goal is 
for each bioregion to become self-sufficient in the area or areas where it has good 
resource stocks, and self-reliant in the production of some complex goods. Key to this 
would be developing a circular metabolic model of resource-use and consumption, in 
which the bioregion recycles its own waste and sees wastes as possible resources, 
within sensible limits for energy-intensity and by-products (Newman, 1999). This 
extended self-reliance, arises from the subsidiarity principle, meaning that the means 
to meet any given need are sought close to hand and within the bioregion in the first 
instance. If that is not possible then the first move is to neighbouring bioregions, and 
so on in an outward spiral (Cato, 2011) so that trade is not driven by comparative 
advantage or increasing returns, but by the same principle of subsidiarity that guides 
bioregional boundaries. Thus the bioregion results from a flexible approach to the 
definition of social and environmental boundaries, and social and natural resource 
boundaries which will differ for various resources, suggesting a pragmatic approach 
to the question of resource subsidiarity (Nove, 1983). 

3. Introducing North West Wales 

North West Wales, located on the far west coast of Britain, includes the unitary 
authorities of Anglesey, Conwy and Gwynedd. Its geographical relief is distinguished 
by three basic features: the Llŷn Peninsula, stretching into the Irish Sea, the island of 
Anglesey, connected to the mainland by road and rail bridges over the Menai Strait, 
and the Snowdonia massif in the east and south. Its landscape has high levels of 
statutory protection, including the second largest National Park in Great Britain, 
heritage classification of a quarter of the coastline, two Areas of Outstanding National 
Beauty, four World Heritage Sites, and 40% of the total land area occupied by SSSIs, 
conservation and protection areas and nature reserves: such conservation designations 
contribute to retention of its profound rural status.   4

North West Wales (WAG, 2010b) can be thought of, administratively, as the areas of 
Gwynedd Council, Isle of Anglesey County Council, and Conwy Borough County 
Council. This gives a total land area of 4,392 square meters, of which 714 square 

  http://wales.gov.uk/topics/statistics/publications/focusrural08/?lang=en, 4
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meters is Anglesey, a low-lying island separated from the mainland by the Menai 
Straits, and most of the rest is the hilly to mountainous area of Snowdonia. The region 
is home to approximately 300,000 people, with 119,007 in Gwynedd, 110,863 in 
Conwy, and 68,592 in Anglesey, by 2010 mid-year estimates (Statistical Directorate, 
2011). Around 68 people live per square kilometre of North West Wales (James, 2012) 
as a whole, with 80,000 living along the coast of Conwy on the eastern bank of the 
river, with the other key population centres on the coast of the Arfon Area in 
Gwynedd and along the A55 in Anglesey. Snowdonia National Park covers 2,132 
square meters, or 58% of the combined areas of Gwynedd and Conwy, and is home to 
26, 267 people. Within the Park, the population density is 12.3 people per square 
kilometre.  Despite the small population, Snowdonia National Park Authority can be 
thought of as the ‘fourth’ of the three local authorities which comprise the region’s 
local government. The National Park Authority functions as an autonomous authority 
but with powers over planning only, and little involvement in other local authority 
areas of operation.  

A bioregion has been described above as an area having a naturally-defined boundary. 
The problem with such a definition is that it is difficult to gather data for research into 
the possibility of bioregions, as data gathered will be tailored for particular 
administrative areas, which rarely match up to the naturally-defined boundaries of 
bioregions. North West Wales (James, 2012) is one of the few regions that can be 
defined as bioregion but for which data is available for well-defined administrative 
areas and hence it has been used as a case-study to operationalise what has thus far 
been a purely theoretical concept.  

The region, which is depicted in Figure 1, includes roughly everything between the 
estuary of the river Clwyd and Bala, and everything to the north of a straight line 
between Bala and the estuary of the river Dyfi, located at the bottom of the map 
above. In terms of terrain, Conwy and Gwynedd are dominated by the Snowdonia 
mountain range. The mountain ranges cover around half the National Park , while 5

almost two-thirds of the park is either moorland or woodland. There are some areas 
outside the National Park boundary that are more favourable to agriculture and 
urbanization, mostly coastal areas and river valleys. Anglesey is an exception, but as 
an island lying to the north-west of Gwynedd and separated from the mainland by the 
narrow Menai Straits, it can be considered part of North West Wales by default. North 
West Wales contains all of its own watershed, with a few exceptions. Anglesey, as an 
island, contains its own watershed, with a number of insignificant streams draining 
the island. This is also true for most of coastal Conwy and Gwynedd. However, the 
interior of Snowdonia National Park is drained by a number of larger rivers, all of 
which flow to the Irish Sea within the region. The exception is the river Dee which 
flows to estuary in North-West England, as well as the river Clwyd which flows to 
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estuary in the region from a source in North East Wales after its confluence with the 
river Elwy which flows within the region.  

As explained, the definition of any particular bioregion depends upon its society and 
culture, as much as its geographical characteristics. The cultural thread running 
through the region is the Welsh language, and its associated culture. In Anglesey and 
Gwynedd, over 70% of the population speak the Welsh language, as do a majority to 
the west of the river Conwy. The region of North West Wales (James, 2012) is 
majority Welsh-speaking – the only such region in Wales according to official 
statistics . This common bond of cultural homogeneity inspires greater social 6

cohesion than in other parts of the UK, and, as we have discussed, this is important in 
a functioning bioregion. The flourishing of the Welsh language is, in part, due to the 
region’s remoteness and difficult terrain, which has led to it being the cultural 
heartland of the Welsh language (Jones and Fowler, 2009).  

The region’s cultural history is dominated by the history of the Welsh language 
(James, 2012, pp. 28-29) and culture. The region has a huge  number of Welsh 
speakers at 52.2% of the population over 3 years of age compared to 20.8% in Wales 
(WAG, 2010b) – and nearly 40 per cent of these are fluent users of the language. Of 
the 128 National Eisteddfods, annual Welsh-language and culture festivals held since 
1880, 28% have been held in North West Wales .  Nearly half of annual sales of 7

Welsh-language books take place here . The same phenomena hold for music, 8

broadcasting and other Welsh language media. Consequently, the region is recognised 
as the heart of the Welsh language and culture, and it perceives itself as such. Whilst 
there is no evidence that Welsh speakers are any more or less entrepreneurial than 
English speakers (Jones-Evans et al., 2011) there is some support (James, 2012) for 
the idea that Welsh speakers prefer to conduct economic transactions through the 
medium of Welsh and that there is a link between Welsh-language skills and income 
in a bilingual economy (Henley and Jones, 2005), pointing to the existence of a Welsh 
language sub-economy.  

Records of North West Wales have existed since the Roman conquest of Britain 
(Davies, 2004), and a great deal of the region’s development, from urban location, 
transport routes and industrial development, can be traced to the influences of Roman 
Britain. Another important influence on the development of the region was the 
Norman conquest of Wales and the fall of the independent Kingdom of Gwynedd 
(based around North West Wales) in 1282 (Lloyd, 2004). A great many modern-day 
economic settlements can trace their roots to the Norman conquest and the castles 
built to consolidate the new territory, and many of these Norman developments were 
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built on Roman foundations. The Norman conquest also culminated in centuries of 
oppression of the Welsh language  up to early modern times, succeeding in 9

extirpating the Welsh language in most of Wales as is demonstrated by the small 
percentage of Welsh speakers nationally. These long-past events have a continued 
impact on the local economy and society, as much of the demand for and supply of 
Welsh language goods and services is internal to the region due to this history. 

There are very few major employment centres in post-industrial North West Wales 
(WAG, 2010b),  and fewer than half the region’s population live within or close to 
these centres. Moreover, the area’s size makes it difficult to provide regular and 
efficient public transport outside of these centres, so that, because of the way that 
contemporary provisioning systems reolve around a small number of urban centers. 
the car is a must for the commute to work and for shopping trips. In many ways, this 
is a hangover of industry in North West Wales (James, 2012, pp.30-34), where 
industrial towns have dwindled due to the loss of employment but still retain a 
population that is disproportional to that which the area can support in terms of 
employment opportunities and conveniences such as shops. The region’s isolation and 
natural beauty disguises a hidden rural poverty, with significant pockets of 
deprivation in former agricultural or slate-quarrying villages. This poverty is highly 
relevant to waste in the area, as the rural poor lack the means to live efficiently, whilst 
circumstances dictate that car ownership and individual rather than pooled utilities are 
a necessity. This is because, as in all rural areas, the proportion of employees living 
beyond walking distance of their workplace is very high (Jones, 2004), whilst 
provision of public transport is sporadic (WRO, 2009). 

4. Resources and Wastes in North West Wales 

The former wealth of North West Wales was mostly derived from mineral extraction 
thus typifying the extractive economy that developed under early capitalism in the 
fossil-fuel era. For the region to be a viable bioregion it must be self-reliant, but also 
self-sustaining in some basic resources and capable of producing complex goods 
where the import of basic resources is not required. Fortunately, North West Wales is 
not only rich in slate and stone, but also relatively wealthy in basic metals. The slate 
industry dominated the economy of North West Wales during the 18th, 19th and early 
20th centuries, with evidence of the material's use as roofing material dating back to 
the Roman occupation of Britain (Lindsay, 1974). North Wales boasted the two 
biggest slate quarries and the biggest slate mine in the world in the 19th-century 
(Jones, 1981), but the industry declined from the early- to mid- 20th-century as a 
consequence of cheaper imports and the manufacture of roofing tiles rather than the 
exhaustion of resources (Burn, 1972; Lindsay, 1974). Mynydd Parys on Anglesey 
was, during the 1780s, the world centre for the copper trade, and has been mined for 
the last 4,000 years (Hindle, 1987; Roberts, 2005). The mines of Gwydyr Forest were 
rich  (Bennet and Vernon, 1989-1987) in the most common zinc and lead ores. Copper 
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has been found in Llandudno since the Bronze age, also occurring in Dyffryn Nantlle, 
Beddgelert and the Britannia Mine on Yr Wyddfa, as well as in other old mines in 
Gwynedd (Bick, 2003). A number of iron mines, including two near Bangor and 
Betws Garmon in the late 19th to the early 20th century (Williams, 1930), can also be 
found in Gwynedd. Gold was also mined throughout the Dolgellau Gold Belt  
(Andrew, 1910), while manganese was mined  across Meirionnydd and the Llŷn 
peninsula (Down, 1980) 

Mining for these mineral resources ceased due to ores of superior quality, and thus 
easier and cheaper to process, being available elsewhere. Superior quality, in this 
context, means ores that are simpler, and therefore faster, to process due to their 
purity.  It does not seem that many mines were closed due to exhaustion of reserves, 
but rather for the sake of speed and reduced costs of production, meaning that the 
metal ores may still be underground. Whilst only mineralogists and mining engineers 
are qualified to say more, these records (Bick, 1993) suggest that these mineral 
resources can be extracted again. Iron, copper, lead, zinc, manganese, and calcium 
carbonate are all present in North West Wales, in quantities that would mean that the 
region could be self-reliant, if not self-sustaining, in the production of some complex 
goods. For example, iron can be processed with calcium carbonate and manganese to 
produce steel, which can be galvanized with zinc. Zinc may also be used as a sheet 
metal, or as a component of rechargeable alkaline batteries together with manganese. 
Copper is crucial to the manufacture of electronic goods especially when alloyed with 
zinc, and is also used for piping and other building work.  Lead has many 
architectural uses, as well as being used in rechargeable lead-acid batteries, and in 
lead-based semiconductors used in some photovoltaic cells.  The presence of minerals 
which contain these elements would mean that North West Wales may be able to 
sustain production of a number of complex goods for local consumption. The region 
also boasts resources of granite and limestone, together with other kinds of stone 
which can be, and have been, used as building materials. Importantly, as well as 
having the raw materials available, North West Wales can also call on local 
knowledge and expertise in quarrying and mining as these industries are still active in 
the region, albeit on a very much reduced scale (ONS, 2010). 

North West Wales has the capacity to be completely self-sustaining in energy 
generation and even to export surplus energy to neighbouring bioregions. North West 
Wales, as a coastal and upland area which faces the Irish Sea, has excellent onshore 
wind resources  . In Gwynedd there is currently 9.5 GWh of onshore wind electricity, 10

and potential for a further 5.2 GWh awaiting installation or planning approval 
(Gwynedd Council, 2012). There is a further undeveloped potential of 230.5 GWh in 
Gwynedd, so that onshore wind generation has the potential to provide over a third of 
Gwynedd’s demand for electricity. The potential for offshore wind energy for the 
region is only just beginning to be realised, with the 750MW Gwynt y Môr windfarm 
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generating 1,950 GWh annually approved  with construction to begin in 2011, with 11

final commissioning in 2014, and the huge 2.2 GW Irish Sea windfarm  planned to 12

the north of the Anglesey coast. Potential for substantial  energy generation off the 13

west coasts of Anglesey, and off the coasts Dwyfor and Meirionnydd is  as yet 
undeveloped. Wave resources  in the region are not as substantial, but potential still 14

lies to the north of Anglesey, and, to a lesser extent, west of Dwyfor and Meirionnydd. 

In terms of tidal resources, the Irish Sea offers excellent opportunities  for tidal 15

stream generation, especially off the coast of Anglesey. Gwynedd also has potential 
for 87.6 GWh of electricity generation from tidal energy (Gwynedd Council, 2012). 
North West Wales can also realise the potential of the Dyfi, Mawddach, Conwy, 
Glaslyn and Dwyryd estuaries for small- to medium-scale tidal generation through 
barrages or lagoons. The region’s greatest resource for the use of barriers and lagoons 
is the Menai inland straits where tidal movements are amongst the most complex 
anywhere on the Welsh coastline , making it a substantial resource. There are no 16

other renewable resources present in significant volume in North West Wales that may 
generate a substantial amount of electricity, though many sources such as 
microgeneration, energy from waste, anaerobic digestion, and hydropower  can be 17
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developed at a smaller scale. Potential annual electricity generation from renewable 
energy in Gwynedd is 529.3 GWh, together with 28.5 GWh in heat (Gwynedd 
Council, 2012). There is also the possibility of larger pumped storage schemes, on the 
scale of the Dinorwig  and Ffestiniog  hydropower stations which, while being net 18 19

consumers of energy, are important in regulating the flow of power. Natural energy, 
through various media, is plentiful in North West Wales – with the potential supply far 
outstripping demand. This energy could usefully be exported to neighbouring regions 
within a bioregional exchange system. It also makes possible the transformation of the 
various ores identified above into useful metals and products.  

For the purposes of agriculture , North West Wales is dominated by the mountains of 20

Snowdonia, and the abundance of permanent pasture and rough grazing make the 
region an ideal livestock farming area, with only 2.9% of agricultural land being used 
for crop-farming. Since much of activity in this sector is export-oriented, livestock 
farming would be reduced in scale in a bioregion, but many of the upland areas are 
not suitable for other crops and could, if managed properly by livestock, serve as 
carbon sinks.  The arable land is mostly in Anglesey which provides the only mixed 21

farming in the region, although alternative farming methods, discouraged by the 
contemporary provisioning system, could improve the productivity of and diversity of 
produce from some of this land. Indeed, the economy of the island is historically tied 
to that of the nearby mountains, with livestock products and mineral resources from 
the mountains complementing the agricultural base of the island. 

The region may lack the arable land necessary to grow all its own vegetables and 
cereal crops but may have the capacity to satisfy a larger proportion of its own needs 
than is currently the case, as suggested by the fact that only 30.6% of arable land is 
under crops. It is unclear whether this agricultural land would be more efficiently used 
for growing energy crops and managed woodland for biomass – which could yield 
140.9 GWh of electricity and 156.5 GWh of heat in Gwynedd alone. This means that 
there is a choice over how arable land should be used, taking into account the carbon 
savings from, ecological impact of growing more food crops within the region versus 
that of growing energy crops. 
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If knowing where one’s resources come from is one of the central pillars of 
bioregionalism, another is the requirement that people know what their wastes are, 
where they go and what their impact is (Cato, 2007). North West Wales currently 
recycles only around a half  of the waste it produces, in terms of dry recycling and 22

composting food waste. A majority of the region’s waste - not counting animal waste 
and sewage - ends up in landfill sites, and the region is fortunate in having a number 
of former quarries which can be used for this purpose. Municipal waste often contain 
metals such as aluminium which cannot be sourced within the North West Wales, and 
compostable material may contain fertilising minerals that are likewise unavailable. 
Solid waste, including wood waste, can also serve as an energy source, and will grow 
in importance as more local and unrefined materials, such as wood, are used in 
industrial processes. Furthermore, sewage may contain these same fertilising 
minerals, as well as being input for the production of biogas through anaerobic 
digestion along with animal waste and food waste, providing a significant source of 
energy. As such, North West Wales might make better use of such material within a 
bioregional framing of the economy as circular, so that waste were reconceptulised as 
inputs to a new production process (Anderson, 2007).  

The most insidious of wastes is that from the generation of nuclear power. 
Unfortunately, once the problem has been created it must continue to be treated, so 
that the process of decommissioning of Trawsfynydd nuclear station (NDA, 2006a) 
and near end-of-life Wylfa (NDA, 2006b) would have to continue within the NWW 
bioregion.  It has been shown  that the rate of per capita carbon  dioxide emissions in 23

Wales is the 6th highest amongst Parties to the United Nations Framework Convention 
on Climate Change behind polluters such as Australia, Luxembourg, Canada, the USA 
and Iceland. This is partly explained by the concentration of fossil-fuelled industry in 
the South Wales Valleys and on Deeside. Per capita emissions in North West Wales 
are lower, with coastal Conwy and northern Gwynedd being firmly post-industrial 
while inland Conwy and southern Gwynedd are mostly rural and sparsely populated. 
Anglesey has continued to experience an exodus of heavy industry recently, with the 
closure of the Anglesey Aluminium smelter in 2009 (BBC News, 2009), along with 
related businesses, so that industry does not raise per capita emissions total 
substantially .  24
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Emissions  from domestic and transport sources are quite high in North West Wales, 25

as in many rural areas. In these areas the distance between settlements, roads of 
poorer quality, and poor connectivity to the gas network, resulting in the use of solid 
fuel and oil, rather than gas, for heating, are factors that help to explain the higher 
domestic emissions. North West Wales emits more than anywhere else in Wales from 
domestic sources, and is high on the list of emitters from road transport. North West 
Wales emits well above the per capita average from road transport for Wales. With the 
exception of Anglesey, which is a small and low-lying area, both Gwynedd and parts 
of Conwy are exceptionally rural and mountainous, so this is unsurprising. Per capita 
emissions for North West Wales are kept very low despite this due to low emissions 
from industrial and commercial activity in Gwynedd and exceptionally low emissions 
from this source in Conwy. The per capita emissions are also partly offset by forestry 
in Gwynedd and, as previously mentioned, a land-management policy focused on 
carbon sequestration could feasibly neutralise these transport emissions. The high 
level of emissions are also partly the consequence of a neoliberal economic model 
that demands mobility in the labour-market and in provisioning which, in an area with 
a low concentration of skilled employment, results in a high rate of out-migration. A 
significant advantage of a bioregional approach to provisioning would be the creation 
of many jobs related to the production of basic commodities that are presently 
imported. 

Away from natural resources, the Welsh language and culture can be considered a 
social resource.The Welsh language creates what can be considered a closed network 
of communication within the region, especially given local accents and dialects, and 
relevance of local cultural activities such as local singers and writers. This network 
promotes economic and social activity on a local level – where the interaction is 
through the medium of Welsh. The Welsh language can then be considered a social 
resource that is, to a  certain extent, specific to North West Wales, and that could   be 
used to develop community cohesion and mutuality in the region. In addition, as 
noted by Cato (2012: chap. 7), locally-based cultural identities can replace the high-
energy consumption-based identities of the gobalised economy. 

5. Policy options for a Bioregional North-West Wales 

A North West Wales bioregion will enshrine the principles articulated earlier: 
biocentricity, extended self-reliance and subsidiarity within a regionally self-reliant 
community economy (Curtis, 2003). In this section the beginnings of a policy 
framework that enshrines these principles is sketched out. To pre-empt critics, it 
should be clear that bioregional economies, as defined in this paper, are not intended 
to be controlled by a centralsed authority, but rather operate as market economies 
within pro-social and pro-ecological constraints. This means that there there is no 
overall control of production and distribution by the state or some bioregional 
authority, but rather that production and distribution are undertaken under market 
conditions with market controls built-in due to the requirement that any action within 
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a bioregion be subject to the principles of biocentricity, subsidiarity and extended self-
reliance which make negative environmental, sociological or economic outcomes 
impossible. This means that the only policies needed in lieu of market controls are 
ones to operationalise the bioregional principles that govern life in a bioregion. 

  
National policies to tax CO2 production and waste burial already exist in the UK, in 
the form of the Climate Change Levy and Landfill Levy, but to achieve full 
bioregional self-reliance would suggest significant increases in the level of these 
taxes, and the shift in their application to a more local level (Cato, 2009: chap. 10). 
Proponents of a green economy have also suggested the creation of incentives for the 
localisation of provisioning, including the introduction of import and export tariffs 
(Hines, 2000; Woodin and Lucas, 2004; Cato, 2009). For example, firms based in the 
North West Wales bioregion would face a tariff on any export transaction, making 
export unprofitable; import activities would face tariffs when the imports are deemed 
necessary, and higher tariffs for the import of products that could be produced locally.  

A bioregional taxation regime could include provisions whereby local producers 
would also be required to use inputs from North West Wales, and would then face 
taxes on imports where local substitutes were available. Such a regime could also 
incentivise production methods that enhance the environment, such as by sequestering 
carbon, and penalise those that rely heavily on the use of pesticides and artificial 
fertilisers. A non-financial support initiative could also help business to offer services 
bilingually so that customers can choose the language in which they are served. The 
measures on the Welsh language derive from the fact that the extended self-reliance of 
bioregional economy is, essentially, a closed economy of the type created by the 
Welsh language, meaning that developing extended self-reliance may be achieved by 
developing the Welsh language network in a contextualised way, although the choice 
to speak Welsh or English would remain with the individual in a bilingual economy.  

Biocentricity can be operationalised by enforcing the polluter pays principle. Any 
domestic, commercial or industrial activity resulting in damage to, or a change in, 
local ecology or the wider environment, from a local forest to the global atmosphere, 
would be required to pay the entire costs of restoring the local ecology and repairing 
their contribution to wider environmental damage. The environmental costs of 
unnecessary production would be reduced by the import tariffs already discussed, but 
in addition policies to ensure that producers are responsible for the whole life of their 
products—as introduced in a limited way in the EU End-Life-Vehicle and WEE 
Directives (Gerrard and Kandlikar, 2007)—could be extended. This, when combined 
with import and export tariffs, would have the consequence of definitively shifting 
production towards systems whose waste products can be re-used and would put the 
costs of poor design and built-in obsolescence back onto the producers.  

As well as these ‘core’ operationalisations of bioregional principles, it may be useful 
to undertake positive interventions in the bioregional economy. This is because, even 
though direct market controls are avoided in favour of the broader operation of 



bioregional principles, the effects of the principles is to limit options for business. The 
benefits of these limiting effects must be made apparent with policies that focus on 
creating incentives and encouragement for the support of bioregional principles. 
Policy can then be considered in distinct parts: incentives to discourage behaviour 
contradictory to bioregional principles; non-market incentives to encourage 
observance of those principles; and behavioural and ideological changes regarding the 
awareness of resources and wastes.  A useful control for shifting the direction of the 
economy in favour of bioregional self-reliance would be a shift in the nature of the 
understanding of the ‘triple bottom line’, which rates strongly in terms of ambition 
but has not been successfully operationalised by businesses (Tulberg, 2012). From a 
bioregional perspective the authors would suggest substituting biocentricity and 
subsidiarity as the two parts of a new triple bottom-line for bioregional business 
operation, to replace the social and environmental components, and with the 
maximisation of profit being the third part of the hierarchy. Bioregions could choose 
to adopt this triple bottom-line accounting for all businesses, introducing economics 
incentives or stronger systems of enforcement. This new form of bottom-line would 
ensure that production for profit, a basic feature of all capitalist market economies, 
does not lead to profit maximisation at the expense of environmental or social 
concerns in a bioregional economy. Positive interventions will also be necessary 
during the transition phase, to “kickstart” a new kind of economy. For example, the 
reopening of local metal mines and the production of locally-sourced energy will not 
happen automatically as subsidiarity is enforced. Rather, intervention and re-
education will be needed to teach local businesses,workers and consumers how to 
function within a bioregional North West Wales, with a focus on building social 
capital, promoting cohesiveness and self-reliance, and expanding and deepening 
ecological awareness. 

Application of the subsidiarity principle favours the local ownership of business, as 
subsidiarity will mean that it does not make economic sense for firms to encompass 
multiple bioregions – in other words it will undermine the principle of economies of 
scale (Sale, 2006). The principles of bioregionalism would end the neoliberal 
“hegemony of competitiveness” (Bristow, 2005), so that the bioregional business 
environment would encourage diversity in small-scale production and the 
development of localised and sustainable supply chains (Bristow, 2010). Policy 
should focus on subsidies for building capacity in renewable and local energy 
generation, especially given the huge potential for renewables in North West Wales 
and should focus on resilience rather than efficiency. 

Support can also be offered to local resource extraction and the use of waste for 
productive purposes (Reijnders, 2000), depending on environmental impact, and  to 
agriculture and other means of producing food. For example, the extraction of metals, 
both from mining and recycling, in North West Wales might be engineered through 
subsidy, ensuring that local enterprises are rewarded for using local materials in their 
production process.   This could also apply to the use of food waste, farm waste and 
sewage for the production of biogas, and the cultivation of arable land as opposed to 
using it as pasture. A policy on waste control, rather than  waste management, should 



aim for recycling 100% of waste produced in the bioregion, both by rewarding 
recycling and introducing fines for unrecycled waste. Waste control would also deal 
with the minimisation of potential waste and ensuring that all production is of 
recyclable goods, enabling sustainable use and re-use of resources (Newman, 1999). 
Part of the policy on waste control would involve the heating and lighting of public 
and private spaces, and increasing the efficiency of public transport, thus minimising 
greenhouse gas emissions from domestic and road transport sources. 

As one of the key ideas of this paper’s conception of bioregions as self-reliant entities 
is to refute Ricardian comparative advantage and free trade (Morris, 1990), the use of 
such resources would not be halted by the availability of more ‘competitive’ extra-
regional ones. Rather, use of these local resources would be promoted under trade 
subsidiarity and facilitated by public sector and community support.  Encouraging 
local and sustainable supply chains means that the public sector will have to ensure 
that any gaps in the supply-chain are filled, and to support the transformation of the 
focus of enterprise away from economies of scale (Sale, 2006) and a specialised and 
narrow productive process, and towards a more diverse and integrated production 
process. A region is evidently more able to be self-reliant if there are many producers 
and if the entire process of production takes place within the region. In other words 
the greater resilience that arises from diversity and self-reliance, broadening the scope 
of production, will replace Ricardian specialization and the greater vulnerability it 
brings. Fiscal support can also be offered for the relocalisation of economic 
relationships. The recipients of funding should be local manufacturers or producers 
who make goods using local inputs for local use – the producers of produits de terroir 
(regional products) (Jackson, 2009) – and local producers of complex goods, 
depending on their availability in the  local market and on the local need for their 
production. Local producers may also be supported, especially during the initial 
development of the North West Wales bioregion, by a programme of public works and 
infrastructure investment (Jackson, 2009), creating locally-based jobs and helping 
local enterprises to find local suppliers and inputs.  

A bioregion would be, ostensibly, a zero-growth economy (Trainer, 2011) with 
economic development involving alternative measures of economic success. Growth 
would be possible if due to broader developments – for example, an increase in 
productivity due to increased equality – but would not be targeted and would not be as 
a result of environmental or social damage(see Douthwaite, 1999 for other criteria 
that help to define 'good growth'). In terms of growth, the extended self-reliance 
approach of bioregionalism would imply that the focus of such economic growth as 
was considered beneficial in terms of the well-being of the bioregion and its 
inhabitants should arise from within the region, in contrast to the present focus on 
export-led growth. Green economists see a blind focus on economic growth as a 
potential source of harm (Cato, 2009) as, apart from creating wealth, it may lead to 
environmental or societal damage. In a globalised world, it is tempting for North West 
Wales to aim at policies (WAG, 2010) promoting export-led growth and the mass 
production of generic goods that are exported to the whole world. The environmental 
cost of such activity is huge, given the emissions resulting from long-distance 



transport – transport alone accounts for 26% of global GHG emissions (Chapman, 
2007) and the most effective way of reducing these emissions is to remove the need 
for transport. As suggested by Jackson (2009), the focus on bioregional planners 
would be to achieve an economy that ‘flourishes within limits’ and focused on 
qualitative improvement rather than quantitative growth. 
  
This section has begun to sketch out the outline of bioregional policy in the particular 
context of North-West Wales. Along with the strong legal framework that currently 
reinforces the globalised approach to proisioning. the main challenge for 
bioregionalism will be convincing a region’s population that becoming a 
bioregion ...................................................................will mean a different, but not 
necessarily inferior, quality of life (Sale, 2000). The people who live in North West 
Wales might be much happier if they used a smaller quantity of resources more 
efficiently from local sources, thus building a stronger community identity. Since 
massive reductions in CO2 emissions imply a greatly changed world, it might be 
promising to begin to vision such a world in an area when some of its benefits would 
be easier to demonstrate than they might in an individualised and urban context.  

6. Conclusion 

In this paper, a particular local economy is reconceptualised in terms of a bioregional 
approach and a set of policies that might support its transition to such a locally 
embedded, sustainable system of provisioning is outlined. Our objective may seem to 
be small-scale and even parochial, but this paper argues that the opposite is the case 
and that the real advantage of a bioregional approach to economics is that it can be 
applied on a locally specific basis but at the global scale. While some aspects of the 
ecological crisis can only be realistically tackled at the global level (greenhouse gas 
emissions being the most obvious example), in many cases our ability to act in more 
environmentally sensitive ways is constrained by our lack of understanding of the 
wider impact of our individual or local actions. Reducing our responsibility to a 
comprehensible and local boundary can accentuate accountability and facilitate 
responsibility. Within our own bioregions it will be clear what our environmental 
impacts are as individuals and communities, in terms of both resource exploitation 
and waste production. 

Hence our focus on North-West Wales is because one of us knows this area well, 
rather than because it is especially well or poorly endowed in terms of resources, or 
because its transition to sustainable self-reliance is likely to be particularly smooth. 
Our hope is that others whose work has a regional focus, and especially economic 
geographers who are concerned with climate change, will apply the concept of the 
bioregional economy to their own part of the world. On the one hand this might help 
us to imagine the sorts of policies that are necessary to support higher levels of local 
self-reliance and more resilient revitalised local economies. On the other, it is hoped 
that it will also support the development of a vision of a bioregional economy as a 
place where a good life is possible not because it offers higher material standards, but 



because it offers the possibility of a life lived in harmony with nature and with one 
another. 
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