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Introduction

Planet Earth is currently embarking on a path to the sixth mass extinction event in its history.  Insect species are declining at a rate of 2.5 percent annually are critical to the functioning of the planets ecosystems which if left to continue could see its collapse at the early part on the next century (Carrigton, 2019). According to a World Bank report, without urgent action global waste is set to increase by 70% by the year 2050 (Schrader-King, 2018). The prevalent linear economy model is flawed in that it operates on the assumption that the earth’s resources are infinite. It is an all-consuming process which generates significant waste and, in many cases, creates pollution of the natural world. For this essay research has been carried out on the linear and circular economy models and how biomimicry could become a key enabler for increased global circularity. As an organisation to be assessed of its current  circular credentials the local authority of the county of Pembrokeshire has been the subject of this research.  


The Linear Economy
The linear economy has seen the  large corporations of  developed nations operate in poorer countries where manual labour is inexpensive and raw materials have been plentiful and cheap. This type  rich vein in the supply chains to big western businesses lacked any will or ambition to operate any differently which has led to environmental and humanitarian disasters in the pursuit of large profit margins (Lacy & Rutqvist, 2016). The transition from the linear economy to the circular model has been happening across the globe since the 1970’s. However, for such a transition to be globally successful requires  political will, economic and cultural acceptance. It is also a challenge for technology to keep up with the pace of change whilst continually reducing the use of virgin resources. Such a transition also relies on the effective collaboration between local government, supply networks and stakeholders to promote circularity in becoming the standard global economic model (Genovese et al, 2017).



The Circular Economy
Circularity is not a modern concept and has many philosophical and historical roots. The evidence is quite clear that ancient civilizations would by pure necessity work with the environment unlike the modern human who remains the only living creature that does not exist in harmony with its habitat  A circular economy is built on the sustainable use of natural resources and the by effective corporate and social responsibility. A highly efficient circular process or activity would not generate any unusable waste products throughout its operation and supply chain. In terms of circularity this is known as ‘the closed loop’ (Lonca et al, 2020).  Activity in a circular economy establishes, promotes, and maintains a sustainable process model. As a concept there is a recognition of the critical requirement for each stage of the process to operate effectively. This applies to all organisations and businesses regardless of their size.  The notion of circularity in economics where each material is continually re-cycled is a powerful one.  However in reality it is not possible to re-cycle some materials or it may be energy intensive to do so (Allwood, 2014) creating a paradox within sustainability. The transition to a circular economy is not only a primary objective of reducing the adverse effects of the linear economy.  The opportunities for the social, economic, and long-term sustainability of such a model represent a seismic shift for global commerce (Sariatl, 2017). 


Linear versus Circular
A linear economy has a clear advantage over the circular economy for several reasons. The existing commercial regulations  make it far more cost effective and financially viable to operate corporations that exploit low cost natural resources and keep manual labour costs to a minimum. Politically, taxation needs be levied to benefit companies who limit the use of raw materials and observe employment rights for their workers. Such moves could motivate employers as well as employees resulting in increased innovative way of working in that industry. (Lacy & Rutqvist, 2016) Taxation is a powerful tool to drive sustainable industries. Tax reductions for sustainable products against increased taxes for activities associated with a linear economy could re-focus the priorities of global industrial leaders. At local level, authorities providing waste services could be aligned to reduce landfill if such activities incurred additional taxation.  

Biomimicry
Depending on the situation Biomimicry can be evaluated through several stages to arrive at a solution. The initial step is the identification of a suitable biological solution. Processes are studied or discovered ( e.g. the spiders web). Next the biological solution needs to be defined - spiders webs are technically efficient structures. Following that the mechanisms and processes that make up the web are considered in this case an efficient structure is created using on source of silk in one continuous line. The solution then needs to be re-assessed to arrive at an application that could benefit or compliment human technology. The successive stages will then be required to define the problem, for example building a temporary bridge requires large amounts of steel component’s, apply the principles of the spiders web as one continuous steel cable and compare the existing method with the biomimicry prototype (Lenau, Metzea, & Hesselberg, 2018).

However, in terms of sustainability and the circular economy there exists a technological challenge in the innovation of such concepts. As an example a spiders web is a precision made structure which in terms of engineering is an incredibly robust platform or bridge, however the web and the bridge are different structures built for different purposes despite that the concept of a man made structure based on the design of a spiders web does present some merit. Another example is the camera lens and the human eye, however as an innovative concept Biomimicry may hold solutions of many of mankind’s challenges simply by copying or ‘mimicking’ the successful strategies of the planets natural function’s, cycles and species.  To embark on sustainable solutions by implementing Biomimicry strategies will support the transition from linear economies to circularity by attempting to align the activities of humans with the planets natural and evolutionary processes. As a species homosapiens have changed the face of the earth by creating and controlling habitats. Biomimicry presents a shift in that reality by reversing the dominance from man to environment, a position the ecosystem that all other species exist in with man being the only exception (Zari, 2012).

Pembrokeshire county council
Pembrokeshire county council is responsible for  Housing, Education, Environment ,Welsh language, Transformation, Health & Social care, Planning & Infrastructure and economic development. As the Local Authority in Pembrokeshire it has a duty to provide public services more sustainably. The following provides an overview of some of the activities of the authority where circularity has provided the basis on which each service is delivered.
Sustainability Appraisal 
The main purpose of the sustainability appraisal (SA) is to uphold sustainable plans, policies and proposals within the authority. This is a statutory duty which underpins moves towards sustainable development within the county and its supply chain. Assessments are carried out by the council of environmental, economic and social impacts that its delivery of its statutory obligations may have and to devise measures to mitigate negative implications and champion sustainable development (Popplewell, 2019).
Strategic Environmental Assessment
In addition to the authority’s statutory obligations it is also required to currently comply with the EU directive (2001/42/EC). Part of this directive in to carry out a Strategic Environmental Assessment (SEA) of any proposed program of works or process which will or could have an environmental impact. The SEA  is underpinned by Law in Wales and it’s key objective is: “to provide for a high level of protection of the environment and to contribute to the integration of environmental considerations into the preparation and adoption of plans and programmes with a view to promoting sustainable development” In terms of planning, development and the environmental effects, strategic decision making SEA has been an effective tool over the last decade in facilitating policy and producing guidance (Herrera, 2009) historically this has been primarily prevalent in fleet management and transport



The Waste Framework Directive
Under this European directive the authority treats all waste as a resource and as an asset.  By actively reducing waste and the processes that create waste the authority is embracing the fundamental strategies of circularity. Where waste is an unavoidable by product of a process and cannot be re-cycled using existing technologies and that it would not be sustainable to re-cycle some materials due to the energy and processes to do so, the only available solution at this time is to direct the waste to landfill. However, the EU directive has robust measures in place to manage such activities which are currently a last option for disposal. The Waste Management Hierarchy (Allwood, 2014) illustrates this process.  (fig. 1)
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The Green Shed
The Green Shed is a project completed by the authority with the aid of Welsh government funding. It is a structure built to improve the ways in which communities make use of resources. The building itself acts as a prominent community hub which facilitates local enterprises and services and is a key asset to the local circular economy. Built entirely for the benefit of the local community The Green Shed promotes and provides opportunities for education and upskilling of circular activities in Haverfordwest, Pembrokeshire (Bond, 2020). Despite this being a relatively small project, it provides a high profile focal point promoting sustainability in the county.
Pollution Control and Environmental Monitoring
The authority employs a dedicated Pollution Control Team (PCT) which has a wide-ranging remit that covers Public Health and the environment. The team monitor and investigate commercial , trade and industrial premises in the county of Pembrokeshire. Pollution comes in many forms including Air, Noise, chemical and gas. The PCT enforce regulations applicable to water supplies, natural springs, bore holes and wells across private, public and domestic sources. Quality of air reviews and clean sea’s assessments are key  processes carried out by the PCT . Enforcement action where necessary is carried out under Environmental Protection Act 1990 and The Environmental Permitting (England & Wales) Regulations 2016 (Shaw, 2019).The authority is also beneficiary to a Welsh government Circular Economy Fund which has set the authority on the way to being a national leader in circular activities. With a target set of a net zero carbon Wales by 2050 the Welsh government funding works in parallel with Pembrokeshire county council in supporting Welsh businesses to increase circular activities. Whilst the challenges remain the Circular Economy Fund will support businesses transition to a circular economy within Wales by increasing their use of re-cycled and re-cyclable materials, packaging and processes of manufacturing and refurbishment. As a key element of a green industrial revolution the circular economy in Wales will produce benefits by creating new opportunities , reducing supply chains and increasing the use of recycled materials. Pembrokeshire county council has a well-established furniture re-cycling facility in the county where items are collected for a reasonable fee and re-conditioned and re-sold in the county. According to the Deputy Minister for Housing, Wales re-cycles more that anywhere else in the UK and in with Pembrokeshire re-cycling more than anywhere else in Wales (Blythyn, 2020).
Challenges 
There are evidently many challenges facing Pembrokeshire county council, some of which will be largely out of the control of the authority. The financial restraints and the acquisition of expertise have historically presented difficulties. With a target of net zero carbon by 2050, the authority will need to replace its whole fleet of vehicles, energy insulate all of the buildings, rental properties and schools it holds responsibility for and ensure all its supply chain and energy provision is net zero carbon. Circularity within the authority is still in its infancy despite the success of its waste management strategy. Much of the focus is on re-cycling and promoting sustainable practices, however Covid has shown that government building does not need to be large, air conditioned and illuminated places to carry out business. Virtual meetings have reduced the need to use the council building in Haverfordwest, which has reduced the number of cars travelling to the location and the canteen and other facilities that are currently not energy efficient. Much of the supply chain remains within the linear economy where consumables are sourced from outside of the county and in some cases outside of the UK.
Conclusion
During this research it was evident that Pembrokeshire county council are embarking on a journey towards circularity. This is probably to be expected of a local authority but, it remains pertinent to understand the significant financial challenges the authority faces in delivering cost effective sustainable services across the county of Pembrokeshire. Financial incentives and grant support from Welsh government will help to alleviate some of the financial pressures but for the authority to be able to operate at net zero carbon emissions as part of a ‘closed loop’ wider circular economy will require determination, innovation and co-operation from every part of the circularity that provides products and services to the authority. In terms of innovative developments such as Biomimicry Pembrokeshire county council is not yet at a stage where such technologies can be considered, however, the Welsh governments performance in sustainable practices continue to increase and improve, it is not beyond the realms of possibility that an area rich with wildlife and natural beauty could become a pioneer in working in harmony with the natural environment and set the standard for the future of local authorities best practice in the UK.
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