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Introduction

This chapter develops a broader than conventional understanding of regional policy that takes into consideration the functionally and sectorally specific effects of local institutions and policies. It does this through an examination of the regional impact of Irish environmental protection regulation. In particular we focus on the effects of Cork County Council’s regulation of the pharmaceutical sector. In the first section we discuss regional policy in theory and practice, and show how it is best defined in terms of an evolutionary system. This is followed by an analysis of the interaction between region-specific regulatory stringency and firms’ capacity to respond to radical changes in the regulatory environment. Our conclusion is that the Cork regional system’s impact on local firms — in terms of their ability to respond to the new, more stringent national environmental regulations — was generally positive. 

Regional Policy

Regional policy can be defined as the formulation by central government of funding, projects, regulations and other instruments, the objective of which is to impact unevenly on different parts of the country. Funding and projects, for example, are focussed on less advantaged places in order to reduce the gap between the level of development and prosperity in different regions of the country. The aim of these differentially impacting elements of policy is to offset or reduce the uneven development, which seems to be an inevitable consequence of the operation of markets.

In recent years rather than from the centre out — or from the top down — regional policy is being formulated more within the regions themselves. Both theoreticians and policy makers have supported this tendency. Among theoreticians Boschma and Lambooy (2002) argue that because development is uneven and location specific, regional policy must be “sensitive to local path dependencies, accounting for the particular technological, economic and institutional context”. This approach, from an evolutionary economic perspective, suggests that policy for any particular region is best formulated and implemented by policymakers familiar with that region, ideally from within that region. Local governance through which links between firms and institutions can be enhanced to facilitate regional learning is supported by Morgan (1997) and Glasmeier (1999), among others. This is not to say that policy for a particular region can be formulated in isolation from national and even wider developments. “Cooke and Morgan (1998) have stressed the need to complement the region-specific strategy by a top-down approach (at the national or supranational level) that focuses on redistribution mechanisms” (Boschma and Lambooy, 2002). However, if top-down and bottom-up are the opposite ends of a continuum of types of regional policy, the recent literature has definitely shifted towards the bottom-up end.

Whether or not in response to these theoretical developments,
 governments have undertaken a similar shift; among other developments expressing this is the establishment of new, more local, governance structures. Regional Development Agencies have been set up in England and County and City Development Boards in Ireland. Academics of course continue to criticise regional policy and governance structures at various levels. One criticism is that these local agencies are too focussed on economic development. Related to this is the argument that all policies can have a regional impact. As Robinson (1999) puts it, “tackling economic, social and geographical division needs to be a fundamental aspect of all Government policy”.

What we show in this chapter is that even environmental policies and agencies can have regional aspects. The way that local authorities monitor and regulate companies’ polluting activities can contribute to those companies’ ability to respond to change. Policy (both industrial and environmental, in the case of the pharmaceutical industry in Cork) affected the evolution of the region and the consequence is greater competence within that region to adapt to changes in the extra-regional environment. 

Regulation and Firm Competence

The Irish approach to the environmental regulation of industrial activity changed radically in the 1990s with the establishment of a national Environmental Protection Agency (EPA) in 1992, and the introduction of Integrated Pollution Control (IPC) licensing in 1994. In its first year of implementing the new licensing the EPA was concerned solely with the licensing of the State’s multinational bulk pharmaceutical manufacturers.
 The IPC legislation included a schedule of licensable activities and a timetable for phasing in the licensing of existing firms. The first sector to be licensed was firms employing more than 100 employees, or firms using a hazardous waste incinerator and falling within Class 5.6, “the manufacture of pesticides, pharmaceutical or veterinary products and their intermediates” (EPA, 1995, p. 41). Prior to the establishment of the EPA responsibility for the regulation of industrial activity was held by local authorities. It is generally acknowledged that Cork County Council had the most developed competence in regulating pharmaceutical manufacturers (McLean, 1997) and that the legislation was more strictly applied and enforced in Cork than in other local authorities (Moran, 1997). Seventeen pharmaceutical firms were licensed in this first phase (1994 and 1995), and this cohort (with the exception of one firm which was not included as the manufacturing process is markedly different) forms the basis for the research on which this chapter is based. The cohort is not large enough to provide a detailed exploration of the relative stringency of all nine local authorities with responsibility for these firms. However, by focussing on Cork County Council (responsible for seven of the firms) versus other local authorities (responsible for the remaining nine) we are able to ask whether there are differences in firm capability that are associated with the competence of the local authority and other institutional factors. 

In the 1980s the European Community brought in directives to strengthen the prevention of pollution, introducing the requirement for BATNEEC (Best Available Technology Not Entailing Excessive Costs).
 Emission limit values (ELVs) were set in water and air licence conditions and firms were obliged to demonstrate that pollution emissions fell within the limits. The ELVs set by regulators at that time were established with respect to available abatement technology, that is, end-of-pipe waste treatment equipment that ensured waste streams from the production process were treated so as to comply with the permitted levels of emissions.
In issuing the first round of IPC licences to pharmaceutical companies in 1994/1995 the EPA issued revised BATNEEC standards for water emissions. The air emission levels were not tightened beyond the levels set in a 1987 Act, although the BATNEEC for air emissions was broadened to include pollution prevention technologies. In their application for an IPC licence firms were asked to identify whether or not they were in compliance with the BATNEEC standards, and where necessary to provide details of their plans to upgrade to these standards. For firms that had not achieved BATNEEC by the time of the IPC licence application the EPA made compliance a condition of the licence, specifying the pre- and post-compliance emission levels and the date for achieving BATNEEC. The IPC licensing process was therefore in effect a reassessment of the progress companies had made towards meeting their obligations under prior legislation. Firms that were previously licensed under the varying standards of interpretation and enforcement operating in different local authorities were, in the course of the IPC licensing process, measured against a uniform, national standard. This provides an insight into the impact of differing regulatory standards pursued by local authorities.

It can be seen from Table 8.1 that there is a clear and strong relationship between the stringency of the pre-IPC regulation and the state of the firm’s pollution control technology at the time of IPC licensing. Data for this table, which are publicly accessible, were collated from the company IPC files held at the offices of the EPA (Hilliard, 2002). There is a statistically significant correlation
 between the location of a firm and the achievement of BATNEEC in both air and water. 

Table 8.1: Measures of Regulatory Stringency, Compliance and Dynamic Capability

	Firms
	Location
	Water BATNEEC Compliance
	Air BATNEEC Compliance
	Strategic Development Capability

	PHARMA C
	Cork
	(
	(
	4

	PHARMA H
	Cork
	(
	(
	4

	PHARMA K
	Cork
	(
	(
	3

	PHARMA I
	Cork
	(
	(
	3

	PHARMA F
	Cork
	(
	(
	2

	PHARMA A
	Cork
	(
	(
	2

	PHARMA B
	Cork
	
	
	0

	PHARMA P
	Non-Cork
	(
	(
	4

	PHARMA D
	Non-Cork
	(
	
	4

	PHARMA E
	Non-Cork
	
	(
	2

	PHARMA M
	Non-Cork
	
	(
	2

	PHARMA L
	Non-Cork
	
	
	1

	PHARMA N
	Non-Cork
	
	
	1

	PHARMA G
	Non-Cork
	
	(
	0

	PHARMA J
	Non-Cork
	(
	
	0

	PHARMA L
	Non-Cork
	
	
	0


Source: Hilliard (2002, pp. 160 and 171).

· Seven of the 16 firms were compliant with both water and air BATNEEC at the time of IPC licensing.

· Of these seven firms, six were Cork-based firms; only one compliant firm had been regulated by a local authority other than Cork County Council.

· Nine firms had not complied with both water and air BATNEEC at the time of IPC licensing; only one of these firms had been regulated by Cork County Council.

This standardised BATNEEC evaluation suggests that a stringent regulatory regime will achieve a higher level of compliance with regulation: firms that were located in Cork were more likely to have technology in place to meet the emission limit values prescribed by the EPA in the new IPC licences.
 However, central to the new licensing philosophy is continuous improvement and a shift of emphasis to pollution prevention rather than pollution treatment. 

The main aim of IPC licensing is to stimulate the adoption of pollution prevention technology by firms. Pollution prevention technology, or cleaner technology, is defined as “approaches to manufacturing that minimise the generation of harmful waste and maximise the efficiency of energy use and material use” (Christie, 1995, p. 31). In cleaner technology, through changes to the manufacturing process, the generation of waste is avoided. The older, more traditional approach is end-of-pipe technology where waste streams emitted from manufacturing processes are treated to reduce or abate the toxicity of discharges to the environment so as to meet emission levels set by regulators.

Firms are required to meet standards for the emission of pollutants, as they were under the old licensing regime. But above that they are required to demonstrate a continuous effort to upgrade their environmental performance. Recognising that managerial processes are required to support cleaner technology uptake — “the common element is not technical but managerial – cleaner production is essentially a way of thinking about the energy and materials costs of a product and the impacts along the product’s entire value chain” (Christie, 1995, p. 34) — licence conditions specify that firms put in place environmental management and information systems. Firms must also establish an environmental management plan (EMP) that sets goals and reports on progress. “The targets set are expected to be demanding of the licensee and require effort to achieve them” (EPA, 1998, p. 10). 

One result of the new regulations for firms is that environmental management has become a strategic business issue. The IPC regulations are demanding, and reflect the regulator’s intention to secure continuing reduction of environmental impact. Firms not only have to meet higher standards, they also have to change the type of technology they use, as well as implementing extensive environmental management and measurement systems. Firms that are not able to implement effective environmental management risk limiting their “flexibility of action” (Hoffman, 1997, p. 6), as the demands of the licence will act as a constraint on their activities. The EPA has strong powers to deal with non-compliance and can have a serious impact on a facility’s operations. The most extreme sanction is that the EPA has the authority to close down a facility.
 Non-compliant facilities also face other limits on their behaviour such as fines and court proceedings. Unannounced audits are used to investigate firms with persistent and unresolved problems. In these cases the EPA may oblige the firm to implement a particular solution or may compel the firm to cease a particular activity. Non-compliant companies are also named in the annual IPC report, and details of all problems are publicly available at the EPA. Community approval is also an important constraint for these plants. Plants that have not built trust with the community have found their flexibility of action constrained when it comes to obtaining official licences, such as planning permission and IPC licences. Firms that do not meet their IPC responsibilities are open to more than just EPA censure. The law is also open to the community: “…non compliance with a licence, even in a minor respect, could destroy a defence to civil actions brought for damages” (Scannell, 1995, p. 1). Firms that have a strategic outlook recognise that they require an unofficial licence to operate from their neighbours.

Assessing the success of this new regulatory approach requires an assessment of firms’ ability to comply with the requirements of the regulations and an understanding of the impact on firms of achieving compliance. The larger research project from which this chapter is drawn (Hilliard, 2002) develops measures of the different elements of technical and managerial capability for responding to environmental regulations. These are suggested by both the literature on corporate environmental management and the theoretical literature on the evolutionary theory of the firm. In summary, this research establishes the role of organisational capabilities in determining a firm’s ability to effect the necessary technical change and to manage the adaptation to a changed external environment.

The essence of the evolutionary theory of the firm is that the firm is a repository of knowledge, that this knowledge resides in the organisational capabilities of the firm and that these organisational capabilities then determine the firm’s performance. Underlying capabilities are routines, routinised patterns of behaviour which are themselves both the products of and repositories of organisational learning and knowledge (Nelson and Winter, 1982). Organisational learning is an “intrinsically social and collective phenomenon” (Teece et al., 1994, p. 15), involving joint problem solving and coordinated ‘search’. Although it may require the skills and knowledge of individuals, this still relies on “employment in particular organisational settings” (Teece et al., 1994, p. 15) for its expression. Organisational learning is also cumulative and path-dependent; what is learnt and practised is stored in routines — “the organisational memory of the firm” (Nelson and Winter, 1982, p. 99) — and expressed in the firm’s capabilities. The ability to identify, develop and introduce new capabilities has been identified as an important capability in its own right, particularly important for managing the firm’s response to change; “the term ‘dynamic’ refers to the capacity to renew competences so as to achieve congruence with the changing business environment” (Teece et al., 1997, p. 515).

The evolutionary theory of the firm has been used by a number of regional economists to develop theories of the “learning region” and “regional systems of innovation” (Morgan, 1997; Cooke et al, 1998; Maskell and Malmberg, 1999). The research discussed above on regional policy also supports these ideas. Focussing on the way evolutionary theory explains organisational learning, these writers argue that 
most firms learn from close interaction with suppliers, customers and rivals. Furthermore, processes of knowledge creation are strongly influenced by specific localized capabilities such as resources, institutions, social and cultural structures (Maskell and Malmberg, 1999). 

We test this theoretical relationship between firms and their regional context in the discussion that follows. First, we provide a measure of dynamic pollution-prevention capability. Then we examine for correlation between dynamic capability and location. 

Measuring capability is an attempt to measure complex, embedded, tacit and context-dependent patterns of knowledge and practice. This research uses data made available as part of the IPC regulations. The information available at the EPA is extensive; it includes the initial IPC licence application, monitoring results, reports of audit visits by the Agency, correspondence between the firms and the Agency and the firm’s annual environmental reports. This rich data set allows the development of a set of measures of organisational capabilities that might be expected to have determined the firm’s ability to meet the requirements of the new legislation. These measures capture (a) indicators of historical capability prior to licensing; (b) patterns of technical activity within the firm with respect to environmental technology; and (c) the development and operation of routines for management of environmental activity. 

The research shows that not all firms will be able to respond to the new regulation as the regulators intend. Firms will be differentially successful in the take-up of cleaner technology solutions. They will also differ in the extent to which they have successfully introduced the managerial changes required by the regulators. The key finding is that firms with dynamic capability are more likely to have been successful in the development of managerial capabilities and are more likely to have been successful in the uptake of cleaner technologies. Dynamic capability in the context of response to IPC regulations is measured by examining the presence or absence of routines for information generation, problem identification and solution and strategic development. It corresponds to the search routines defined by Nelson and Winter (1982): routines for the identification and development of new routines. We have assessed each firm for evidence of environmental search routines. Table 8.2 outlines the criteria used to assign scores to each firm for dynamic organisational capability. The application of these measures to the 16 firms is presented above in Table 8.1.

Table 8.2: Criteria for Scoring Environmental Management Capability

	Strategic Development

The systematic pursuit of continuous environmental improvement


	4
	· Established routines for data collection and problem identification

· Established programmes for        generating pollution prevention projects

· Established use of cross-functional continuous improvement teams

	
	3
	· Systematic identification of            pollution prevention projects 

· Recent introduction of continuous improvement teams

· Integration of problem-solving capability into EMS 

	
	2
	· Recent/limited adoption of                routinised data collection or         problem-solving

· Data collection without use in             follow-up problem-solving

	
	1
	· No systematic pursuit of pollution prevention 

· Evidence of environmental                     management problems due to incomplete information

	
	0
	· Absence of pollution prevention projects

· Explicit abatement only focus

· Significant delays in IPC                  application process due to lack of information


Source: Hilliard (2002).

The question raised here, as a result of the broader research findings, is: Do regional factors influence firm-specific, strategic development capability? In other words, is there a regional competency that manifests itself in the development by firms of superior problem-solving capabilities, affording firms in that region an advantage in meeting the challenges of a new, demanding regulatory environment? The evidence is mixed. The statistical correlation between the stringency with which a plant was regulated historically and the possession of dynamic capability is significant only at the 90 per cent level of confidence.
 Thus the correlation between location in Cork and BATNEEC compliance is stronger than that between location in Cork and dynamic capability but in both cases it would appear that location in Cork is important. 

In relation to both these relationships, it should be pointed out, the small number of companies means that slight changes would significantly increase the statistical correlations. As we pointed out earlier, there are two companies that are different from others in their respective regions. Unlike other Cork companies, one, in our view, was neither BATNEEC compliant nor provided any evidence in its EPA file of having dynamic pollution-prevention capability. The other, unlike other non-Cork firms, was BATNEEC compliant and was unusual among non-Cork companies in being rated in our measure at the highest level of dynamic capability. If we remove these firms we obtain much stronger results, for both correlations. 

Conclusion 

We can conclude that apart from the few exceptions, there is evidence of a relationship between location in Cork and dynamic capability. What is the explanation, in this specific instance, for the relationship? Irish industrial policy — attracting multinational corporations to set up subsidiaries in Ireland — in relation to pharmaceutical and chemical companies was region specific, encouraging firms in this sector to locate in the Cork harbour area. Cork County Council was therefore responsible for a relatively large number of firms and this allowed them to build up greater resources and experience in enforcement. Expertise in environmental technology for the pharmaceutical industry was also developed in the local third-level institutes. Both University College Cork (UCC) and Cork Institute of Technology (CIT) have research centres in this area. The Clean Technology Centre (CTC) at CIT was founded in 1992 with funding from the pharmachem sector. The centre describes itself as “a strategic partnership between Irish industry and academia”. It is recognised internationally as a centre of excellence in providing environmental consultancy and acting as “a national resource allowing all concerned with the environment to avail of a pool of expertise” (CTC, 2002). 

Another effect of having a concentration of pharmaceutical firms was that the environmental performance of these firms became a high-profile issue for local citizens and the focus of NGO pressure. This external scrutiny provided increased impetus for rigorous enforcement by Cork County Council; it also provided pressure for industry self-regulation from responsible firms who did not want their reputation compromised by the actions of other firms. The former head of enforcement at Cork County Council, now Director for Licensing at the EPA, attributes it to “partly public pressure, partly NGO pressure, partly regulatory pressure and partly it was just the peer pressure” (McLean, 1997). A system evolved in which institutional interaction increased the levels of competency within firms, among their local regulators and the NGOs.

To return to the more theoretical explanation, as Cooke and Morgan (1998, p. 82) suggest, a region is a unique nexus of processes whose development is itself an evolutionary process.

This process definition draws attention to the institutional and organizational means by which the region as a system of collective social order actually seeks to secure or switch its inherited regional path-dependencies by enhancing its capacity for learning (1998, p. 82).

The evolutionary theory of the firm provides a basis for understanding why some firms and not others were BATNEEC compliant and were able to develop beyond end-of-pipe pollution prevention to ongoing process improvement. The firms which did both had, in short, high levels of dynamic capability. And one of the reasons why these firms had high levels of dynamic capability was because they were in Cork, where interactions within the region enhanced the firms’ capacity for learning. 
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� And, of course, it is at least possible that the direction of causality is the other way around


� The identification of the pharmaceutical industry as the first priority for licensing is a reflection of public concerns about the environmental impact of this industry.


� BATNEEC is a framework concept whereby regulators define the level of environmental control to be employed by firms based on what is technically achievable. Regulators must also take account of two sets of economic criteria: (a) the gains in environmental quality achieved weighed against the costs to industry (cost-benefit analysis) and (b) the affordability of these technologies in the sector (Sorrell, 2001). 


� The Kendall rank order correlation coefficient is 0.746, significant at the 99 percent confidence level. 


� A participant at the Symposium suggested that this result could also be accounted for by environmentally-weak, later entrants being strategic in their choice of location so as to avoid the strict regulation operating in Cork. There is no evidence to suggest that firms pursued this strategy. Of the seven firms that were established between 1980 and 1989, only two located outside the Cork region. Furthermore, estimating the correlation between age of plant and location, younger firms are more likely to be located in Cork (Hilliard, 2002). 


� This sanction has never been exercised by either a local authority or the EPA. 


� The Kendall rank order correlation coefficient is 0.3024, significant at the 90 per cent confidence level





