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Although developments have been investigated in the construction industry in Wales over the last 20 years and the Moscow region more recently it is surprising that there has been little research reported on the role played by the small construction enterprise (SCE). These developments have been influenced by different governmental measures and the variety of results from these measures. The aim of the investigation is to determine the criteria involved in the developments for the two regions with regards to SCEs and to suggest new equalising principles for the resources deployed, human resources involved and the investments made. This is based on the assumption that in the process of the globalisation of industries it is important to determine the basic principles and criteria for different regions in the World which are influenced by independent developments, separate historical growth patterns and individual managerial specifications.
The extant concepts, research and experiences the paper is building on is the prior work that has been undertaken regarding Wales since 1999. Based upon the contemporary work reported the authors intend to develop comparative research of the Moscow and Wales regions using the same methodology and to investigate other industries as part of this international comparison into the construction industry.
This paper is unique since it undertakes an investigation of SCEs in two independent and separate regions. By doing this it is the first study to suggest equalizing principles for abilities in the resources deployed, human resources involved and the investments made for, and by, SCEs.
The best results can be shown on example of building/construction industries of two regions, which are well known be introduced in science literature of both countries, and in both countries these industries are perspective for domestic and foreign investments.

The Construction Workforce Development Plan (2005) stated that by 2006 there would be 5,000 managers and 1,400 professionals in the Welsh construction workforce. These workers would benefit from training in innovation and sustainable construction. Increased innovative activity is also important generally for a construction business in Wales which is worth nearly £2 billion in Gross Value Added (GVA) to the economy with over 100,000 jobs directly and indirectly dependent upon it. The forecast growth rate of construction in Wales at 2.3% is below the UK average (of 2.6%) and there is thus a need for enhanced competitiveness to increase growth, which can be achieved through increased innovative activity.
Sustainable Construction is also an important factor for innovation management in the Welsh construction industry. There are several definitions of sustainable construction. According to Web definitions (2005) sustainable construction is "the use of design and construction methods and materials that are resource efficient and that will not compromise the health of the environment or the associated health or the building occupants, builders, the general public or future generations". Another definition is that "sustainable construction is a way to meet present-day needs for housing and infrastructure without compromising the ability of future generations to meet their own needs in times to come. This reflects the definition of the United Nations Environmental Programme (UNEP) for sustainable construction as 'a way for the building industry to move towards achieving sustainable development, taking into account environmental, socio-economic and cultural issues. Specifically, it involves issues such as design and management of buildings, materials and building performance energy and resource consumption - all within the larger orbit of urban development and management"" (Holcim, 2005). The Bouteck Report (CIB, 2002) states that "sustainable construction means that the principles of sustainable development are applied to the comprehensive construction cycle:
· The extraction and beneficiation of raw materials
· The planning
· The design and construction of buildings and infrastructure, and
· The final deconstruction and management of the resultant waste"
In this context, sustainability can also include issues over the sourcing of materials. It is clear that for sustainable construction practices there may be a need to be aware of and to try to incorporate local materials in the construction process wherever possible. The advantages of this are reduced transport costs and the subsequent benefits from increased interest in the use of local materials. This is clearly not a new practice since traditionally in many areas local materials have been used by local people. In order to achieve this on a wider scale, however, there would be a need for changes in attitudes, by SCEs and customers, towards the use of local materials where this is possible and affordable. Government can clearly play a role in this. TrustMark, for example, is a scheme supported by the Government, consumer groups and the building industry to help people find reputable firms. If a firm displays the TrustMark logo the consumer will know that a TrustMark approved trade association or certification organisation has undertaken a check on the firm and that it meets Government standards. With regard to SCEs, therefore, TrustMark could be made more "green-minded" by having sustainability requirements (such as local sourcing) built into the certification process.
There are, however, also economic issues of sustainability, linked to whether sustainability pays in the short and longer term. The Sustainable Buildings Task Group (2004) terms of reference, for example, require the Group:
"To identify specific cost effective improvements in the quality and environmental performance of buildings which industry can deliver in the short and long term, together with further actions that Government could take to facilitate faster progress".
The Sustainable Construction Brief (DTI, 2004) also makes a number of references to sustainability in the short and longer term. When defining sustainable construction, it is commented that investments and measures should be selected which can develop the organization in a sustainable direction so that there can be maximum short term profitability and long term flexibility. It is also felt that the supply side needs to be able to deliver value-added services and buildings in both the short and long term. The Chartered Institute of Building document Sustainability and Construction (CIOB, 2002) outlines that long term benefits will cancel short term cost and that it should be possible to receive long term profit from outlays in the short term. It must be remembered here, therefore, that there is a need to assess the balance between the long term environmental, financial and social benefits with the short term costs.
Successful innovations in the sustainable technologies context will embrace systems, tools, materials, skills and human resources. Sustainable technologies do not need to be high technology (high-tech), an example of this being home insulation. The important factor is that there is widespread use where appropriate. There may not be an individual technology or use since a successful technology may evolve a system of supportive technologies. Consequently opportunities will need to be created for the spread of sustainable technologies and materials. Sustainable innovations will include devising new ways of undertaking activities to promulgate technological practice into mainstream activities such as system building. Whereas there does not appear to be a shortage of sustainable technologies there does appear to be a shortage of innovative routes to adoption generally. This can be overcome by making sustainable technological practices normal and routine. System building is an example of this where there can be a greater re-use of construction materials at a regional level. There will be the need for new approaches to reconditioning and supplying materials.
Overall, a system of putting in place equipment, tools, skills, human resources, infrastructure and incentives will need to be established.
Past transformation of mainstream technological practices however has shown that transforming technology occurred through niche applications away from the mainstream and at the margin. Niche applications are not affected by high costs and the performance of new technology. This is because such applications overcome a particular problem peculiar to the niche that is worth the added cost and difficulties. It may also provide for something that is needed by those concerned with the niche. Sustainable technology projects that have involved niches include alternative technology centres and eco-house programmes. According to Smith (2003) "cases such as these seek to create a bottom-up, voluntary opportunity to experience a sustainable practice (or technology), thereby contributing to attempts at diffusion". According to the advocates of the niche based approach to sustainability niches should "engender a process of 'learning selection' and mutual adaptation" (Smith, 2003). This can be done by creating opportunities for people to be sustainable in order to gain experience of the sustainable technology. This involves seeking funding opportunities, starting up projects and organising supply networks. From user experience it is possible to improve the innovation system and to enable further innovations to take place. To help improve the sustainable technology in cost terms and performance effective feedback mechanisms need to be in place.
From what has been discussed it is apparent that the introduction of innovations from sustainable technologies and materials involves resources, skills, markets, infrastructure, policy, participation and feedback (Smith, 2003). This is a process of learning selection involving individual and organisational networks providing the system with various functions operating over different levels such as local, national and international, and moving from niche to more widespread applications.
The paper will assess the demand within Welsh Small Construction Enterprises (SCEs) for the provision of higher level Science, Engineering and Technology (SET) skills training for improved learning to stimulate continued commercial viability for Welsh businesses through increased market share and competitiveness. There are four principal areas to be considered:-
(1) an awareness and subsequent use of new construction materials and materials from sustainable sources and techniques of construction that contribute to environmental and social sustainable development.
(2)   increased innovation in material and product development and sustainable processes from an awareness of potential market opportunities. This will involve enhanced innovation management within the SCEs and other businesses, including networks, marketing strategies and innovation.
(3)  more enduring and community enhancing projects, involving corporate social responsibility (CSR), leading to site revitalisation and sustainable communities.
(4)   recognition of Wales as a centre of excellence in sustainable construction education. Additionally, there is recognition through the UK initiative "Accelerating Change in Built Environment Education" that there is the need for dynamic, innovative courses so that the industry can recruit and train Higher Education (HE) candidates.
THE CONSTRUCTION INDUSTRY IN WALES
The construction industry generally has largely been ignored in the economic development debate in Wales, thus far, not least because of its alleged "transience" (Goffee and Scase 1995; Harvey and Ashworth 1998; Miller et al, 2002). Instead, discussion of the economy in Wales is dominated by the manufacturing and public sectors. In comparison, the construction industry accounts for about 6.3% of Welsh GVA, a figure at least comparable with the UK as a whole (see Table 1), and having risen from 5.3% in 1997, compared with falls in manufacturing (28.2% in 1997) and rises in the public sector (from 21.2% in 1997).
These figures emphasise both the importance of the construction industry to the Welsh economy, and also, unlike many other sectors in Wales, its near identical importance compared with the UK as a whole. Making allowances for self employment, however, GVA per head for the Welsh construction industry is below the Wales (93%) and GB (86%) averages, and also the industry average (93%). This indicates a key issue to be addressed, given that overall Welsh construction GVA grew by 34.6% between 1996 and 2001, well above the all Wales average (of 22.1%). This is important when one looks at the employment, and wage-related data for the construction industry, shown in Tables 2 and 3.
Table 3 indicates that Welsh construction industry wages are closer to the UK overall average (99.4%) than is the Welsh economy as a whole (88.0%), and thus is well above the Welsh average (being 113% of the Welsh average). Welsh construction, however, has wage levels that are only 85% of the UK industry average, probably partly due to the concentration of employment in lower paid occupations, which also has a knock-on effect into Gross Value Added. This indicates that a larger, stronger construction sector in Wales would provide an important component in closing the gap with the UK. This is also a consequence, however of the firm-size structure of the Welsh construction industry, which can be seen to be characterised by an even stronger concentration in micro-firms than exists in the SME dominated GB construction industry as a whole.
The construction sector generally has a significant small firm bias. This is highlighted in Table 4 which shows that whilst the GB construction industry accounts for 4.5% of employees it has 9% of the firm units in the economy as a whole. This is even more strongly evident in the Welsh construction industry, where 4.3% of employees are found in 10.1% of the firm units. The Welsh industry in particular has a micro-firm bias with 10% of all the employment and 13% of all Welsh firm units in the 1-4 employee size band, greater than for Great Britain as a whole.
Although SCEs do not benefit from the economies of scale that larger construction firms might, there are some economies of scope to be gained as the 'costs of providing services through a relationship are less than providing them alone' (Brocher, 1990:205:218). Additionally, because these small firms are locally focussed, this does mean that SCEs have some degree of knowledge pertaining to the opportunities that particular markets offer (Malmberg, Solvell and Zander, 1996). Consequently, firms benefit from the development of general labour markets and specialised skills; enhanced interaction between local suppliers and customers; shared infrastructure, and other localised externalities. These issues are important in terms of developing inter organisationsal relations within the construction industry generally (see Miller et al., 2002, Packham et al., 2003). Given the new thrust of economic development policy in Wales towards indigenous firm development and growth, it would seem, at the very least, remiss to ignore this important concentration of small entrepreneurs.
The construction industry could also be defined (according to Carrie's definition, 1999:45:50) as an 'elastic enterprise', as companies supply a limited number of relatively stable products and adjust production and distribution in accordance with the major changes in volume. Although the industry is generally stable, however, 'the problem of low productivity levels continues to persist in UK construction' (Latham 1994 and Egan, 1998), suggesting that something needs to be done to address this under performing sector and to exploit growth potential. The DfEE (2000) argued that the skills required by the construction industry are escalating at a time when spending on training has been reduced. The issue of training initiatives is also crucially relevant to SCEs, as is recognised by Stewart et al (2003), where it was suggested that craftsmen-entrepreneurs tended to concentrate on continuing their trade skills in business rather than dealing with management and administrative duties. Stewart et al (2003) also stated that craftsmen had less experience in marketing and sales. These are core skills that would be most beneficial to SCEs, and they are skills that need harnessing and developing. In their empirical investigation into management skills in the construction SCE sector, Briscoe et al (2001) found that 'the problems of skill inadequacy are most acute amongst the small and medium sized enterprises (SCEs) that dominate the industry's structure'. As SCEs make up such a significant proportion of the construction industry it is, therefore, essential that these skills gaps are addressed. The Latham report (1994) showed low productivity in construction, low levels of skills and relatively low investment in labour training, resulting in poor performance. The Egan report (1998) followed on from the Latham report and established modern supply chain management principles as well as integrating project management techniques needed in the UK construction industry. The report also stated that "better generic management skills would be required to bring about significant change in the industry" (Briscoe et al 2001).
Construction can thus be seen as an important sector of the Welsh economy in terms of employment, wages, Gross Value Added and growth, but with room for improvement given its relative status in these areas compared with the GB/UK industry as a whole, and its consequent contribution to the Welsh economy. However, the potential attractiveness of promoting improvement in the construction industry in Wales does not end here. Because of the local supply-chain nature of Construction it also has strong GDP and employment multipliers, as demonstrated in Tables 5 and 6.

Essentially, every pound (£) of GDP produced in construction generates another 70-80 pence in GDP in other industries via purchasing and income effects, whilst each job in construction supports another half a job in other sectors in Wales through these linkages. Table 5 also illustrates how this compares favourably with many of the manufacturing sectors, including automotive and electronic engineering where much of the Regional Selective Assistance (RSA) grants have been awarded mainly to foreign inward investors. The nature of construction also means that it is not geographically concentrated in the same way as other industries, and thus policies designed to aid this sector may have more even benefits distributed across wider areas.
In addition to the local effects of construction, however, the industry also has strong trade effects. Input-output analysis from the latest (WERU, 2004) tables allows some superficial investigation of the linkages within (and outside) the industry. The construction cluster gross output is £3901.6m, with exports of £llm overseas, and £748.1m to the rest of the UK (19.5% of output, compared with 18.1% for all Wales average), compared with imports of £212.4m from overseas and £729.3m from the rest of the UK (24.7% compared with 23.5% for All Wales). Overall, therefore, the Welsh construction cluster is running a trade deficit of (£759.1m exports - £941.7m imports) £182.6m. Of total intermediate purchases of £2217.8m, £678.7m are from within the sector (30%), compared with the total imports figure of £941.7m.
The industry is overwhelmingly UK market focused and likely to remain so, but this does not lessen the need for an efficient construction industry, if it is to maximise its benefits for the Welsh economy, given the nature of the industry, its spread, and its importance.
Other barriers to growth within the construction industry for large and small firms include; retrenchment (where the business reverts back to its core business activity) or divestment strategies for large firms, and, for the small firms, dependence on the principles and values of the small business owner manager (Stewart, et al, 2003). There is also an increased threat from the ability to carry out greater proportions of the construction process off-site. For example, there is now growing interest in timber housing, because brick and cement housing itself uses non-renewable resources, and skills shortages are generating demand for pre-fabricated buildings. Nor is it only housing that can be built in this way. In countries such as Austria, schools, sports centres, offices and factories are routinely built of wood, whilst in Australia, many houses are partly or fully pre-fabricated in factories and then transported to the final destination. The "Space 4" prefabricated factory (which supplies Westbury Homes amongst others) is in Birmingham and thus the construction industry may find itself with increasing amounts of employment and value-added occurring outside Wales unless a locally-based solution is found. There are, this suggests, low barriers to entry within the industry showing that Wales' SCEs are not only in danger of competition from the larger firms in Wales, but also from overseas and UK competitors who can invade its territory. This can also be an opportunity, however, given Wales' existing supply strengths in manufacturing, access to raw materials, and latent demand for, for example, new housing in Wales (Estimates for new-build (Welsh Assembly Government (WAG), 2001) suggest demand levels running at 7,000 new homes per annum until 2020, as well as a strong continuing need for repairs and maintenance, partly due to Wales's relatively older housing stock (WAG, 2001)).

MANAGEMENT AND GROWTH IN THE CONSTRUCTION INDUSTRY
It has been demonstrated that Construction is an important sector of the Welsh economy in terms of employment, employee compensation, and growth, but with issues concerning its status compared with the GB industry as a whole and its contribution to the Welsh economy, and a crucial need to innovate to meet the challenges of the future. Innovation is defined as 'generation, acceptance and implementation of new ideas, processes, products or services' (Thompson, 1965, p. 35) or the 'successful implementation of creative ideas within an organization' (Amabile et al., 1996, p. 25). It can also be defined 'as the actual use of nontrivial change and improvement in a process, product, or system that is novel to the institution developing the change' (Slaughter, 1998, p. 226) or simply 'the process of bringing in new methods and ideas or making changes' (Atkin and Pothecary, 1994, p. 55). Similarly, it is suggested that innovation 'is the act of introducing and using new ideas, technologies, products and/or processes aimed at solving problems, viewing things differently, improving efficiency, or enhancing standards of living' (CERF, 2000). In contrast, Kimberly (1981, pp.84-5) brings attention to (the value neutrality of many definitions of innovation) by noting that 'innovation tends to be viewed in unreflective positive terms... [and that]... for the most part, researchers have assumed that innovation is good'. This assumption hampers an appreciation that innovation is associated with uncertainty and risk of failure (Sexton, 2003). Innovation 'holds out the hope of large rewards but also the possibility of expensive failure. It usually requires significant resources, either alone or with others, or a privileged position' (Goffin, 2005, p. 127). It must be understood, therefore, that implementing innovation warrants extremely careful planning, strong leadership, continuous assessment and adaptability in order to be successful and sustainable.
In the construction literature, Blayse and Manley (2004) see innovation as necessary through enhanced technological capability, operational improvements, and the improved image for technical progressiveness that follows from this. Thomas and Bone (2000, p. 67) identify several key areas for innovation activity that 'can deliver significantly improved quality and value': partnering and supply chain management and partnering, technical innovation and sustainable value/ risk management. Another way to look at this is in terms of management and relationships with customers and through the supply chain, technological innovation in processes, products, and skills.
Management and Relationships
Many authors on the marketing of construction services have argued that there are still a number of misconceptions about the appropriateness and benefits of adopting marketing as a management tool in construction enterprises. Hillebrandt and Cannon (1990) noted that contractors' major marketing efforts were not being directed towards seeking work but towards getting on the tender list for construction work for central government, local authorities and nationalized industries. Their marketing behaviour towards the public sector client is replicated with private clients. Thus there was no need for them to put any effort into sophisticated marketing since once on the tender list the dominant decision factor would be price (Yisa et al 1996, pp. 47-48).
Similarly, the UK construction industry was slow in adopting marketing principles. Many construction enterprises still often fail to realize that marketing entails more than just playing with few isolated promotional tools, such as distributing brochures, advertising, promotional videos, which they often employ without following a structured marketing plan formulated in line with the organization's aims and objectives (Yisa et al, 1996, p. 48).
Relational Marketing, in contrast with the traditional viewpoints, seeks to establish long-term, committed, trusting, and co-operative relationships with customers, characterized by openness, genuine concern for the delivery of high-quality goods and services, responsiveness to customers' suggestions, fair dealings, and (crucially) the willingness to sacrifice short-term advantage for long-term gain. Suppliers are thus attempting to create and strengthen lasting bonds with their customers, to shift from attempting to maximize profits on individual transactions, towards the establishment of stronger, more predictable and permanent relationships with their customers (Harker, 1999). Relationship marketing has been put forward by some as an alternative, particularly since it seems to complement potential innovations in the supply chain.
The term 'supply chain' has been defined as the strategic flow of information, activities, tasks and processes, involving various networks of organisations and linkages (upstream and downstream) involved in the delivery of quality construction products and services through the firms, and to the customer, in an efficient manner (Akintoye et al, 2000). Supply chain management is the management of this network of organisations that are involved in carrying out the business process (Harland, 1996). In the construction sector, this network can often be extremely complex, particularly on larger projects where the number of separate supplying organizations will run into the hundreds, if not the thousands (Briscoe et al, 2001). Vrijhoef and Koskella (2000) describes the construction supply chain thus:
· It is a converging supply chain, directing all materials to the construction site where the object is assembled from incoming materials. The 'construction factory' is set up around the single product, in contrast to manufacturing systems where multiple products pass through the factory, and are distributed to many customers.
· It is, apart from rare exception, a temporary supply chain producing one-off construction projects through repeated reconfigurations of project organizations. As a result, the construction supply chain is typified by instability, fragmentation, and especially by the separation between design and the construction of the built object.
· It is a typical make-to-order supply chain, with every project creating a new product or prototype. There is little repetition, again with minor exceptions. The process can be very similar, however, for projects of a particular kind.
Based on the "supply network" term, a supply chain can be viewed as a dynamic network of interdependent organisations that can collaborate more efficiently to satisfy specific needs of a given customer. Therefore, the fundamental benefit of a supply chain network (SCN) would be the co-operation and collaboration among different stakeholders (Mohamed, 2003). Construction project teams are unique entities, created through a complex integration of factors, with inter-disciplinary players, varying roles, responsibilities, goals and objectives (Goodman and Chinowsky, 1996). Collaboration and teamwork are crucial in construction since sharing up-to-date information between project teams leads to minimising errors, reducing time delays and breaking the widespread rework cycle (Mohamed, 2003).
Although the ideal supply chain network has yet to be fashioned in the construction industry, the ideas surrounding it are not unheard of. Partnering, for instance, has become an increasingly popular form of business relationship within the construction industry over the last decade (Crane et al., 1997). The fundamentals of partnering are collective agreements on objectives, fair demarcation of, and sharing of risks and responsibilities, meaningful definition of success and performance metrics, and appropriate reward/incentive arrangements. (Palaneeswaran et al, 2003).
The recent adoption of partnering into the construction industries of the USA, Australia and the UK can be attributed to the system's demonstrated success in other industries. Egan (1998) pointed out that well planned partnering through the supply chain is a critical approach with which the UK construction industry can drive innovation and sustain incremental improvement in performance. This emphasis on partnerships is supported by Hayward (1999) and Whitelaw (1999) through the Movement for Innovation initiative, where substantial improvements in terms of, for example, of cost reduction, product quality, work environments and project management have been identified.
The design-build method of supply is also a form of supply chain management that has been on the rise in recent years with reasonable success. One organisation, the construction contractor, is responsible for the design and construction of the project, avoiding the traditional fragmentation generated from design being undertaken fully by the architect and tendering and constructed by the building contractor (Knight, 2002). One of the fundamental advantages often quoted for design-build is its time saving advantages (Bennett et al., 1996) because the bidding period does not prolong delivery and it is relatively easy to overlap design and construction (Koskela, 2003), producing fewer design errors and a more streamlined construction process. Akintoye et al (2000), in an extensive study of contractors' views, categorises six types of design-build method. His typology is comprehensive, although "design, build, finance and operate" (DBFO) and the lesser known "total procurement approach" have been omitted.
· Traditional (or pure) design and build. The construction contractor is fully responsible for both the design and construction of the project and typically involved from an early stage in the process.
· Package deal. The contractor provides standard buildings or system buildings that are adapted to suit clients' space and functional requirements.
· Design and manage. The contractor receives a fee for managing all aspects of planning, design and supervising the contractors. The contractor has design responsibility.
· Design, manage and construct. Similar to the above, the difference lies in its inclusion of the actual construction activities.
· Novation. The client employs the services of a design consultant, who is assigned to the contractor on their appointment. This means that the original contract between the consultant and client is replaced by a new one between contractor and design consultant.
· Develop and construct. The client employs a design consultant to a "scheme design" stage. Once appointed, the contractor will complete the detailing and construction of the project.
While these approaches may have some validity for some players in the industry under certain circumstances, they are unlikely to be appropriate for all players all the time (Ireland, 2004). Each individual project will warrant a different format due to the unique particularities innate of any construction project. If a design-build approach is appropriate for the project, the contractual agreement must be matched with the particular characteristics of the project environment. The fundamental goal of all design-build methods, however, is to bridge the gap between the design and construct stages, thereby reducing the various logistics problems and non-value adding activities that have been the result.
Trust is also a central issue for success. The basis of all trust is an acceptance by those involved in the process that each is telling the truth about their knowledge domain. It is a key inter-organisational requirement for better performance of each participant in the process, i.e. to achieve a win-win outcome (Muhamed, 2003). An "open" culture will utilise the communication capabilities of an IT tool to ensure visibility of project elements and deliverables by all parties in a project (Aouad, 1999). As one contractor pointed out "the biggest problem to stop computers going forward is people". Advances in technology from now on, such as shared databases between firms, are going to require a change in attitudes towards relationships between the different parties in the industry (Scott et al, 1994).
Technology
The planning and logistical integration throughout the supply chain network also requires a centralised co-ordination of key data (drawings, specifications, instructions, order forecasts, production plans and delivery schedules) (Mohamed, 2003). By electronically linking and transferring the vast volumes of project related data (created; transmitted; and archived), to and from dispersedly located project participants (clients, architects, contractors, consultants, etc.), Information and Communication Technology (ICT) systems will potentially (Weippert et al, 2003):
· allow seamless collaboration between project consortiums;
· promote rapid resolution of ongoing project issues by decreasing response times;
· and reduce the need for unnecessary travel time and cost overruns.
Additionally, project communication and  information  "leaks",  losses or misplacements would be kept to an absolute minimum, and all members of the project consortia would be in possession of the most up-to-date and accurate project information.
The rate at which knowledge is being created has also accelerated and there are numerous examples of where new technologies are having a major influence on markets (Goffin and Mitchell, 2005, p. 2). The possibilities for the future of the construction industry are also promising. Various technological programs have been initiated with the primary objective of re-engineering operations and processes in the construction industry (Sing and Zhong, 2001). These programs are developing ICT systems (Ex.- Sing and Zhong, 2001, Muhamed, 2003) that complement the development of Internet-based Construction Project Management (ICPM) (Weippert et al, 2003). Project information on these systems have included documents, technical drawings, specifications, meeting minutes, cost reports, visual images and workflow correspondence such as requests for information and site instructions (Muhamed, 2003). Logistics will also be revolutionized by RFID technology - radio frequency identification labels - which automatically transmit information about the nature and location of articles (Goffin, 2005, p. 2). Widespread use of these integrated databases will assist in the resolution of the industry's current communication and coordination predicament. Furthermore, the use of new computer technologies will form a familiarity link with technology which will facilitate the integration and diffusion of other such innovations. Various technological programs have been initiated with the primary objective of re-engineering operations and processes in the construction industry (Sing and Zhong, 2001). These programs are developing ICT systems (Sing and Zhong, 2001, Muhamed, 2003) that complement the development of Internet-based Construction Project Management (ICPM) (Weippert et al, 2003) or Web-based Project Management (WPM). Project information on these systems have included documents, technical drawings, specifications, meeting minutes, cost reports, visual images and workflow correspondence such as requests for information and site instructions (Muhamed, 2003).
It is hoped that, with the use of information technology (IT), a high level of efficiency, productivity and quality can be achieved in every segment of the development lifecycle of a construction project (Sing and Zhong, 2001). The type of IT implemented will depend on the people that use it, and the extent of its use will depend on the culture of the organisation and/or industry as a whole (Aouad et al, 1999). If current levels of international research activities are any guide, improved information sharing and increased use of innovative ICT tools and Internet-based construction project management (ICPM) systems are seen by many industry members as a potential solution to ensure large improvements in the communication efficiency, productivity and overall industry quality (Howell, 1996).
There are also many examples of new product technology in construction (e.g. solar heating, etc.). More holistically perhaps innovations in prefabrication have the potential to alter the construction industry in fundamental ways. Prefabrication itself is not new, having first surfaced in construction in the early 1900's, when it was referred to as the "Henry Ford of housing" (Miles, 1996). Prefabrication of the mid-20th century, however, was viewed as limiting and was rejected by architects and clients. In response to the challenge of providing new housing within a short time frame the new breed of instant homes, erected from panels or as modular units, come straight from the production line to the building site with whole sections of houses incorporating everything from the kitchen sink to tiling, plumbing and bathrooms. Computer technologies are allowing for a higher degree of accuracy and thus higher quality components, enabling off-site fabricators to produce higher-quality housing than on-site construction teams can. (Murdock, 2005). Construction time can be cut by two thirds (Steele, 2004) by drastically reducing on-site activities in construction (Koskela, 2003), as well as reducing waste, and improving site safety by providing a cleaner and tidier site environment and elimination of site malpractices (Ho, 2001; Ting, 1997).

PLOTTING A WAY FORWARD
Through business improvement programmes Welsh construction suppliers need to acquire services that are affordable and of a high quality, in order to maintain the necessary levels of competitiveness. These will also drive the Welsh research agenda for construction process and product improvement. There is therefore the need for the Welsh construction industry to create a 'framework for change' (RCCW, 2003) to focus on how to deliver innovation. Supporting this study, research has shown (CEW, 2005) that sustainable development of the construction industry in Wales requires a 'step change' involving industrial restructuring and wholesale market shifts, more likely to arise through growth in existing SCEs than promotion of SCE start-ups. Such a step change in SCE performance can be driven by supply chain partnerships through strategic alliances, which CEW (2005) argued should aim to establish innovation and learning with funds made accessible for technical innovation projects and high quality research capacity. This can involve business improvement services and the construction best practice programme (CEW, 2005). A step change involved with raising the potential of the construction sector in Wales also needs to increase the knowledge base for the construction supply chain and customers (OSKaR, 2003). Suitable fora are therefore needed to link quality and innovation (e.g. to develop new technologies, processes and products and for offsite manufacture). Suppliers and clients will also need to stimulate expectations, innovation and creativity to enable change. Change is therefore required for sustainable construction, at a faster pace than at present, involving incentives such as funding support for change investment. Such a step change also requires technical and management innovation that is portable (RCCW, 2003).
Sexton and Barrett (2003a) argue, however, that innovation in SCEs is an area characterised by a lack of a clear holistic direction, and containing significant knowledge gaps. This is important because, as Sexton and Barrett (2003b) highlighted, there are differences between SCEs and larger companies in terms of their process and abilities concerning innovation take-up, such as the lack of organisational slack in SCEs, reducing the scope for experimentation and hence hampering the uptake of innovations with medium / long term returns.
According to Sexton and Barrett (2004), policy makers therefore need to filter and package proven technologies that would appeal to such SCEs. They further argued that for the SCE, it is a combination of internal organisation and capability, the strength of inter-organisational networks, and the nature of the technology itself, which will determine the nature of the technology transfer system. They concluded that for SCEs, the internal organisational factors of importance in innovation uptake are business strategy / market positioning of the SCE, organisation of work, technology, and people related. In addition, however, the "interaction-environment" (part of external environment they interact with and can influence), as well as the "given environment" (external environment that influences SCEs but which they cannot influence") are also of importance.
The innovation management framework presented in figure 3 incorporates the SCE focus of Sexton and Barrett (2003b), highlighting and integrating internal firm factors, with factors contained within the external "interaction" and "given" environments. The framework presented offers the ability for effective innovation management of sustainable construction advances, assuming that the appropriate structures and processes are put into place. Clearly, whilst this framework has been developed from the existing literature and evidence, and is innovative and holistic in its approach, it will need to be evaluated by future research, to ensure that further improvements to it can be made, to maximise the potential for successful innovation generation and dissemination throughout the construction industry.
THE CONSTRUCTION INDUSTRY IN MOSCOW REGION
The definition of term ‘Small Construction Enterprises’ is different in economic literature of both countries, and that is clearly understandable: the level of socialization of labour is different in two countries, but in this situation with the same higher level  in Science, Engineering and Technology (SET) these two regions can improve measures to stimulate continued commercial profitability for businesses through increased domestic and foreign investments in building/construction industries. The Moscow Region has been one of the most dynamically developing regions of the Russian Federation for the last few years. The Region ranks among the leading regions of Russia and the Central Federal District for many social and economic development indexes including industrial and agricultural output, commercial public services, retail, residential construction, and investment inflow.

Economic description
The Moscow Region covers a total area of 46,000 square kilometers. The Region is located in the center of European Russia in the basins of the Volga, the Oka, the Klyazma, and the Moskva rivers. To the north and north-west, the Region borders the Tver Region, to the west – the Smolensk Region, to the north-east – the Yaroslavl Region, to the east – the Vladimir Region, to the south-east – the Ryazan Region, to the south – the Tula Region, and to the south-west – the Kaluga Region. The specific feature of the Moscow Region is that it has Moscow, the capital of the Russian Federation, within its borders.  The Moscow Region has a temperate continental climate. The average air temperature in January is –6.7°C, rising to +19°C in July. The average annual precipitation is 450–650 mm. The growing season lasts for 130–140 days.

As of January 1, 2005, total population in the Region was 6,629,700 people. The average population density was 144.1 people per square kilometer. The economically active population amounted to 2,610,000 people. The official unemployment level stood at 0.87%. Demographically speaking, 62.4% are of statutory working age, 14.6% are below the statutory working age, and 23% are beyond the statutory working age. As of 2004, the Moscow Region’s major urban centers were: Podolsk with 180,200 inhabitants, Mytishchi with 161,400 inhabitants, Lyubertsy with 157,700 inhabitants, Kolomna with 149,100 inhabitants, Balashikha with 180,500 inhabitants, Elektrostal with 146,400 inhabitants, Korolev with 171,300 inhabitants, Khimki with 179,200 inhabitants, and etc.

The focus area for Region’s development is a structural reform of its economy through operational  upgrade, launching of new operating facilities in subsidized municipalities, and transition to production of finished goods competitive at both domestic and international markets. The blueprint for economic development of the Moscow Region is set forth in the Conceptual Framework for Social and Economic Development, 1997– 2005. 

Industry

To attract strategic investors; build a legal and tax regime ensuring investment stability in such sectors as energy, chemicals, petrochemicals, furniture manufacturing, cryogen machine engineering, instrument engineering, including diamond instruments, as well as for companies undergoing conversion or introducing dual purpose technologies. These sectors will provide for further development based on self-financing and industrial diversification. The 2004 industry growth rate was almost 90% up on 1999, and the total industrial output reached $14.6 billion, a highest ever figure. The sectors producing finished products tend to increase their share in the total industrial output. The present industry growth is a result of both intensification, modernization and diversification of the existing enterprises, and extensive factors – launch of brand new production facilities. The leading industrial sectors of the Moscow Region are food and beverages, machine engineering and metal processing, energy, construction materials, chemicals and petrochemicals, and forestry and timber. Their combined output accounts for 83.1% of the Region’s total industrial output.

The positive stability in economy development in Moscow region from January to September 2006 had remained. According to several socio-economic indicators like industrial development, retail turnover, rendering of paid services, domestic buildings implementation, investments supply etc., the Moscow region is one of the leaders in Russian Central region and the whole RF at all (Table 1).

Manufacturing of goods and services. organizations’ turnover according to the  economic activity

Machine engineering and metal processing accounts for 25% of the total industrial output. The Region’s machine engineering sector is represented by nearly all types of products. Moscow Region enterprises produce machine tools and equipment for ferrous metals, energy, construction, transport, agriculture, and light industry sectors (Mytishchi, Lyubertsy, Podolsk, Kolomna, Dmitrov, and Yegorievsk), as well as radio electric and space equipment (Korolev and Reutov), and nuclear machinery (Electrostal and Podolsk).The Region also has enterprises in the optical-mechanical sector (Krasnogorsk, Sergiev Posad, and Lytkarino). The 2004 output was 14.4% up on 2003. Excavation machine output increased by 18.8%, elevators – 41.7%, buses – 8.6%, and electric multipleunit cars – 22.8%.

The largest companies within the sector are: OAO Machine Engineering Plant, OAO KhK Kolomna Plant, OAO Demikhovsky Machine Engineering Plant, ZAO Metrovagonmash, OAO ZIO-Podolsk Machine Engineering Plant, ZAO Podolskcable, OAO Electrostal Heavy Machine Engineering Plant, and OAO Chekhov Energy Machine Engineering Plant. ZAO  Metrovagonmash has recently launched serial production of new generation subway cars.

Energy accounts for 10.9% of the total industrial output. The total energy output amounted to $1.59 billion. The Region operates the Kashirskaya and Shaturskaya GRES (state district power stations); Combined Heat and Power Station 22 (Dzerzhinsky), Combined Heat and Power Station 17 (Stupino), HEPS 3 (Electrogorsk), and others.

For 9 months of 2006 organizations’ turnover in Moscow region in all types of economic activity reached 1.8 billion rubles or 126,1% to the level of 2005. The maximum growth was in mining operations – more than in 1.6, transportation and communication – more than in 1.4, and financial activities growth has doubled from 2005. 

Mining operations, manufacturing activity. manufacturing and distribution of electrical energy, gas and water

Last decade the priority in perspective of development in the Moscow region are 1) trade: to develop infrastructure of the Moscow Region’s markets, including warehousing, wholesale markets, and the exchange trade; and arrange a locally produced agricultural produce stock system. 2) transport: to gradually develop the transport infrastructure so as to align it with the transport service consumers’ needs; and assist in strengthening the material and technical base of transport companies. 3) The leading role in economy of Moscow region pertains to commercial production. Commercial production index in 2006 was 122.5% as compared to 2005 and higher then in whole RF more then 24,7% (Picture 1).

Russian regions’ rating says about a positive tendency in growth volume of industrial production. From January to September 2006 according to the industrial production index the Moscow region was on the second place among other regions in Central part and 6th place in Russia at all (Table 1). 

Monthly dynamic of industrial production index and indexes of industrial growth January-September is introduced on Picture 2. 

The most dynamic in industrial production in 2006 was such economic activity as chemical production, manufacturing of goods made from rubber and plastic, machine and equipment production etc. (picture 3)

In January – September 2006 volume of shipments, rendering works and services in established prices was:

· In mining operations – 3.3 billion rubles, an increase was about 25.8% as compared to 2005.

· In manufacturing activities – 423.3 billion rubles, that was for 27.6% higher than previous year.

· In manufacturing and distribution of electrical energy, gas and water – 65.2 billion rubles, 1,2 times more then in 2005.

In shipments structure of manufacturing activity the most significant specific weight in the whole volume appertained to goods, works, and services applied to food production including beverages and tobacco – about 30.8%, chemical production – 7.7%, production of other non-metal mineral products – 11%, metal production and production of goods made from metal – 9%, machine and equipment production – 8.8%, and other productions – 7.7% (picture 4).

In shipments structure of manufacturing and distribution of electrical energy, gas and water manufacturing, transmission and distribution of electrical energy had reached maximal specific weight – 52.1% (picture 5).

Building/construction

Moscow region construction industry is the most highly development with priorities in social facilities; utilize local resources to increase the construction materials output; implement a program for development of roadside and airport services; introduce a system of construction project assessment to ensure compliance with ecological, safety, and aesthetic requirements. For residential construction it is to change over to a proactive investment policy focused on social issues and envisaging expansion of the sources of financing and an increase of the non-budgetary investment share; upgrade the construction operating facilities and re-focus on the output of assemblies and materials compliant with the modern urban construction requirements. For housing and communal services it is to gradually switch over to a new housing rent and communal services payment system providing social protection to the low-income population, introduce energy-saving technologies, materials and assemblies, introduce individual water, heat, and gas consumption metering; develop inter-district water supply and water disposal systems; complete the rural areas gasification program; gradually reconstruct residential buildings; and introduce alternative communal services.

The construction materials sector accounts for 7.7% of the total industrial output. The Moscow Region is the largest producer of construction materials in the Central Federal District. Some 1,000 companies, including small enterprises, are engaged in the production of construction materials. The Region produces nearly all main types of construction materials and products. The 2004 output was 12.3% up on 2003. The output of building brick increased by 6.3%, porous aggregate – 5.6%, cement – 1.4%, reinforced concrete assemblies and parts – 10.7%, and sanitary ceramic products – 6.3%.

From January to September 2006 building organizations performed works and services for about 91.2 billion rubles that was 6% higher than in 2005. During this period due to all financial sources 2 858.3 square meters of domestic buildings were built (24.3 thousand of new apartments) (picture 6). Moscow region took the second place in Russia in new buildings entry in 2006.

 In January – September 2006 the following buildings were set in operation:

· Transforming stations
· 541,9  km of gas networks
· 4 км networks of heat supply;

· 8,83 km of roads;

· Automatic telephone exchange stations;

· Broadcasting stations of  0,3 kilowatt;

· Long-distance cable lines for 123,3 km;

· Water treatment stations for 9,6 cubic meters of water per day;

· Mercantile businesses for 0,2 thousand square metres;

· Infant school;

· Several schools of general education
· Hospitals for 240 places.
Construction from 2004 saw an accumulation of funds from all sources of financing to implement priority social construction projects. The residential construction was progressing at a high pace. In 2004, 5.637 million square meters of housing were constructed. 

Thus transport is a leading sector of the Region’s economy, employing some 6% of its total workforce and concentrating over 20% of fixed assets. Road transport plays the leading role in the Region’s transportation system. Some 2 million passengers

are transported by road daily, making road transport the major form of passenger transit in the Region. The community shuttle bus fleet operates 1,697 local routes. Mostransavto state company, whose fleet is operating throughout all of the

Region’s districts, is the major passenger road transport operator in the Moscow Region. The freight transportation is provided by transport branches of OAO Mosoblavtotrans. Five cities in the Moscow Region have electric ground transportation: Noginsk and Kolomna have streetcars, while Vidnoe, Khimki, and Podolsk have trolley buses. In 2004, one billion passengers were transported by Moscow Region’s transport companies of various form of ownership. The passenger turnover was 9.1% up on 2003, while the freight turnover was 13.3% up on 2003. The Moscow Region is forming an integrated transport and logistic system based on a network of large multimodal terminals and logistic centers placed at the main transportation routes connection points.

As part of the above project, 2004 saw a construction of two modern logistic centers as well as preparations for launching ten more similar centers in 2005. Implementation of this project is interrelated with the problem of reconstruction of the Small

Moscow Ring and construction of the Central Ring Road to become a foundation for the Moscow Region transport framework.

MANAGEMENT AND GROWTH IN THE CONSTRUCTION INDUSTRY
It has been demonstrated that Construction is an important sector of the Moscow region economy the same as Wales economy in terms of employment, employee compensation, and growth, but innovations supported by governmental programs, as in 1) investment policy: to create conditions conducive to capital inflow, increase efficiency of corporate and private funds; develop modern organizational and legal forms of attracting foreign investment, such as international consortia, venture funds, or leasing companies; develop a system of state insurance of foreign investors against non-commercial risks, and 2) tax policy: to expand the list of business types eligible for the imputed income tax and simplify the taxpayer registration system by implementing the «single window» approach.

In the construction literature (Blayse and Manley (2004) innovation is necessary through enhanced technological capability, operational improvements, and the improved image for technical progressiveness that follows from this. In definition of Thomas and Bone (2000, p. 67) innovation 'can deliver significantly improved quality and value': partnering and supply chain management and partnering, technical innovation and sustainable value/ risk management. Another way to look at this is in terms of management and relationships with customers and through the supply chain, technological innovation in processes, products, and skills. So thus vice versa for Moscow region it is necessary  to develop property management 1) favorable conditions and mechanisms for accumulation of national capital and its transformation into real investment, 2) assist in the implementation of investment programs involving national corporate capital, 3) support investment activity of medium-sized and small enterprise while gradually increasing foreign investment and increase the role of small enterprises in construction industry for create a legal framework conducive to development of small enterprise, including tax optimization, and develop the small enterprise support infrastructure. In 2007 just 14% small enterprises were introduced in construction industry in Moscow region: the Moscow Region has over 37,000 small enterprises employing 376,000 people. Over 30% of them operate in the industry sector, 26% – in retail and public catering, some 14% – in construction, some 4% – in transport, and 3.4% – in research and development. In 2004, the number of small enterprises in the Moscow Region grew by 6.2%, as compared to 2003; their combined product and service output increased by 24.4%. Small business is widely spread in retail, construction, and information technology sectors, which helps Moscow region Government to create new abilities for investments. Thus the investment policy of the Moscow Regional Government is based on the Social and Economic Development Conceptual Framework for the Moscow Region, 1997–2005. The Region has adopted the following laws related to investment activity: On Guarantees for Investment Activity in the Moscow Region, On Tax Privileges in the Moscow Region, and On the Moscow Region’s Debt.

These laws aim to facilitate investment activity and provide procedures for granting tax privileges. The Law On Tax Privileges in the Moscow Region provides for profit tax and property tax privileges on the regional component of those taxes (the profit tax may be reduced from 14% down to 10%, the property tax – from 2.2% down to 1.1%).

The Region has developed a draft law On Investment Policy of the Moscow Region Authorities to enhance the legislative base for investment. The draft law envisages various forms of state control of investment activity as well as state support of individual investors, such as state investment, state guarantees, budget loans, and investment tax credits. In accordance with the procedure of considering investment projects to be implemented in the Moscow Region, the Moscow Regional Government enters into a commitment to support such projects, including assistance in solving land and property-related matters.

CONCLUSION 

The paper uses survey, observation and case study methods to investigate the Wales and Moscow regions and develops these methods to compare the research findings with inferences made regarding the abilities and limitations for the two regions.
The challenges for the Wales and Moscow regions, and their construction industries, are threefold: 1) to acknowledge the pivotal role of SCEs in the construction process, 2) to develop training initiatives that are beneficial to SCEs that explicitly illustrate the advantages of new technologies and processes, and 3) to engender a more inclusive construction culture that meets the needs of all contracting parties and aspires to the notion of increased profitability for all.
This comparative research is useful for governments to build policy in the field of small construction enterprises and to control activity by construction, environmental and legislative norms. This form of international investigation is interesting for scientists working in the field of the globalization of industrial processes to assimilate evidence from different economies in order to suggest ways to ameliorate unemployment and other social problems. In relation to this entrepreneurs will be informed of practical activity and legislative support in the two regions.

 










Table 1

 GVA in Selected Sectors: Wales and United Kingdom, 2002

	Sector
	Wales
	United Kingdom

	Manufacturing
	20.9%
	16.3%

	Public Sector *
	23.6%
	18.1%

	Construction
	6.3%
	6.1%

	All Industries Total**
	£29541m
	£906,000m


Source: StatsWales
             








Table 2

Wales Total Employment and Average Annual Requirement by

Occupation: 2006-2010

	
	Employment
	Average Annual
Requirement

	
	2006
	2010
	2006-2010

	Managers
	9,360
	10,430
	470

	Clerical
	4,580
	4,980
	380

	Engineering, IT & other Professionals
	1,410
	1,560
	290

	Technical Staff
	3,640
	4,020
	340

	Wood Trades
	11,400
	13,210
	950

	Bricklayers
	3,250
	3,810
	260

	Painters & Decorators
	6,310
	6,870
	250

	Plasterers
	1,050
	1,140
	60

	Roofers
	1,030
	1,200
	60

	Floorers
	1,860
	2,080
	160

	Glaziers
	1,940
	2,090
	50

	Other Specialist Building Operatives
	2,280
	2,560
	160

	Scaffolders
	1,310
	1,480
	100

	Plant Operatives
	4,050
	4,550
	290

	Plant Mechanics/Fitters
	1,240
	1,370
	140

	Steel Erectors/Structural
	1,810
	2,060
	150

	General Operatives
	6,100
	6,750
	290

	Maintenance Workers
	1,440
	2,040
	50

	Electricians
	3,850
	4,310
	270

	Plumbers
	5,610
	6,290
	240

	Logistics
	800
	940
	80

	Other Civil Engineering Operatives
	1,920
	2,240
	190

	Non Construction Operatives
	13,900
	16,050
	-

	Total (SIC 45)
	90,140
	102,030
	5,230

	Architects & Technical Engineers
	10,400
	10,820
	640

	Total (SIC 45 & 74.2)
	100,540
	112,850
	5,870


Source: Construction Skills Network Model, 2006, Experian in Construction Skills
Network Wales, Labour Market Intelligence 2006
Note: Numbers are rounded to the nearest ten and may not sum to the total.

Table 3

 Gross Weekly Pay in Selected Sectors: United Kingdom and Wales (2003)

	Sector
	Wales as % of UK
	Wales
	United Kingdom

	Construction
	84.8
	£390.74
	£460.72

	All
	88.0
	£346.12
	£393.20


                      Source: 2003 New Earnings Survey
                      Note: Occupations selected as related to Construction
Table 4

 Companies in Construction Industry: Great Britain and Wales 2003

	
	Great Britain
	Wales

	Sizeband
	Units number
	Units
%
	Employees number
	Employees
%
	Unit number
	Units
%
	Employees number
	Employees %

	1-4 employees
	164,924
	10.9
	273,081
	9.5
	7,738
	13.0
	11,822
	10.0

	5-10 employees
	18,267
	5.6
	133,360
	5.6
	799
	5.5
	5,578
	5.3

	11-24 employees
	9,063
	4.7
	146,734
	4.6
	314
	3.7
	5,247
	3.8

	25-49 employees
	3,818
	4.1
	131,547
	4.1
	162
	3.8
	5,667
	3.8

	50-99 employees
	1,813
	3.9
	126,203
	3.9
	77
	3.9
	5,119
	3.7

	100 or
more
employees
	1,377
	3.8
	328,650
	3.1
	57
	3.6
	13,678
	3.0

	Total
	199,262
	9.0
	1,139,576
	4.5
	9,147
	10.1
	47,110
	4.3


Source: Annual Business Inquiry: Workplace Analysis. ONS Crown Copyright Preserved
Table 5

GDP and Table Multipliers

	
	Sector
	GDP Multiplier
	Emp Multiplier

	1
	Agriculture, Forestry and Fishing
	1.61
	1.38

	2
	Extraction
	1.45
	1.78

	3
	Food, Drink and Tobacco
	1.48
	1.98

	4
	Textiles and Clothing
	1.33
	1.29

	5
	Wood, Paper, Pulp, Publishing and Printing
	1.55
	1.63

	6
	Oil and Chemicals
	1.50
	2.32

	7
	Rubber and Plastic
	1.43
	1.44

	8
	Other Non Metals
	1.50
	1.64

	9
	Manufacture of Basic Metals
	1.86
	2.31

	10
	Metals, Mechanical Engineering & other Machinery
	1.43
	1.41

	11
	Electronic Engineering
	1.52
	1.61

	12
	Automotive Components and Transport Equipment
	1.49
	1.66

	13
	Other Manufacturing
	1.60
	1.50

	14
	Construction
	1.70
	1.43

	15
	Retail and Wholesale
	1.47
	1.33

	16
	Other Services
	1.40
	1.45


Source: Welsh Input-Output Tables for 1996
Table 6

Output Multipliers (Types I (Direct Supply Chain) and II (Direct Supply Chain plus Indirect induced effects) (2000 Welsh Input Output Tables)

	Industry
	Type I
	Type II

	1 Agriculture, forestry and fishing
	1.42
	1.77

	2 Mining and quarrying
	1.46
	1.64

	3 Food, drink and tobacco
	1.48
	1.69

	4 Textiles and clothing
	1.24
	1.47

	5 Wood products, paper and publishing
	1.27
	1.46

	6 Oil processing, chemicals and pharmaceuticals
	1.24
	1.38

	7 Rubber and plastics
	1.32
	1.56

	8 Non-metallic mineral products
	1.34
	1.57

	9 Metal and metal products
	1.35
	1.53

	10 Machinery (incl. office)
	1.28
	1.48

	11 Other electrical equipment
	1.30
	1.52

	12 Consumer electronics, instrument engineering etc
	1.32
	1.50

	13 Vehicles
	1.36
	1.53

	14 Furniture and other manufacturing
	1.27
	1.49

	15 Electricity, gas and water
	1.37
	1.45

	16 Construction
	1.48
	1.79

	17 Wholesale and retail
	1.32
	1.60

	18 Hotels, bars and restaurants
	1.29
	1.58

	19 Transport
	1.35
	1.62

	20 Postal and telecommunications services
	1.26
	1.50

	21 Financial intermediation and insurance
	1.40
	1.60

	22 Business and professional services
	1.27
	1.57

	23 Public administration
	1.33
	1.62

	24 Education and health
	1.40
	1.73

	25 Other public and private services
	1.25
	1.45


Source: WERU (2004)
Table 7

Moscow region position according to primary socio-economic indicators (for January – September 2007)

	
	RF
	Russian Central Region

	Industrial development indicator
	6
	2

	Retail turnover
	2
	2

	Volume of rendering services
	3
	2

	Domestic buildings implementation
	2
	2

	Investments in fixed capital
	3
	2

	Investments received from abroad
	3
	2

	Index of average earnings 
	14
	2

	Index of average salary
	14
	2


Source: Economic Department Of Moscow Region Government (2006/7)
Picture 1: Index of commercial goods manufacturing  January – September 2006 to %  January – September 2005
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Source: Economic Department Of Moscow Region Government (2006/7)
Picture 2: Industrial production index during 9 months 2006 to 9 months 2005
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 Source: Economic Department Of Moscow Region Government (2006/7)
Picture  3: Industrial production index during January-September 2006 to 2005 “Manufacturing”
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Source: Economic Department Of Moscow Region Government (2006/7)
Picture 4: Structure of domestic goods, works and services in Manufacturing January-September 2006
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 Source: Economic Department Of Moscow Region Government (2006/7)
Picture  5: Structure of domestic goods, works and services in Manufacturing January-September 2006 in electro energy, gas and water
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Picture 6: Dynamic of new domestic buildings entry in January – September 2006 
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     Table 7
 Machine engineering and metal processing, chemicals and petrochemicals, construction materials, forestry, timber, and pulp and paper, light industry

	Machine engineering and metal processing:

	6,000 elevators, 32 sections of mainline locomotives, 491 electric train cars, 100 subway cars, 177 excavators, 139

	tractors, 251 crane trucks, 22,200 vehicles including 1,200 trucks, 19,000 automobiles, and 1,900 buses, 1.6

	million light bulbs, 19,900 pumps, 60,900 vacuum cleaners, 113,700 kitchen machines, and 47,100 cameras.

	Chemicals and petrochemicals: 

	mineral fertilizers – 487,700 tons, synthetic resin and plastic – 116,700 tons, and paint and varnish – 84,800 tons. 

	Construction materials: 

	cement – 2.6 million tons, asphalt – 442,700, bricks – 701.8 million, ceramic tiles – 6.9 million square meters, and linoleum – 7.8 million square meters. 

	Forestry, timber, and pulp and paper: 

	chipboard – 610,200 cubic meters, plywood – 10,100 cubic me-ters, parquet – 797,700 square meters, door units – 225,100 square meters, window units – 179,000 square meters, paper – 10,400 tons, and cardboard – 72,400 tons.

	Light industry: 

	textiles – 133.8 million square meters, carpets – 1.6 million square meters, knitwear – 1.2 million, hosiery – 25.2 million pairs, and footwear – 2.2 million pairs.


Source: Economic Department Of Moscow Region Government (2006/7)
 









    
     Table 8

Industry breakdown of industrial output in 1997-2004, % of total

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Industry
	100
	100
	100
	100
	100
	100
	100
	100

	Food and beverages
	18.2
	20.8
	20.3
	20.3
	22.8
	24.6
	24.6
	26.5

	Machine engineering 

and metal processing
	32.8
	26.4
	32.3
	30.4
	29.6
	26.6
	25.8
	25

	Energy
	8.1
	14.9
	8.5
	4.2
	4.2
	8.2
	10
	10.9

	Construction materials
	8.3
	8.0
	7.0
	8.1
	7.6
	7.9
	7.8
	7.7

	Chemicals and petrochemicals
	11
	8.8
	10.4
	9.6
	9.2
	8.1
	6.3
	6.8

	Forestry, timber, and pulp and paper
	4.9
	5.5
	6.3
	6.4
	6.6
	6.6
	6.5
	6.2

	Non-ferrous metals
	2.0
	1.8
	2.4
	6.3
	5.9
	6.2
	5.8
	4.6

	Ferrous metals
	3.4
	3.1
	2.9
	4.1
	3.7
	3.2
	3.0
	3.7

	Light industry
	6.1
	5.5
	5.0
	5.6
	5.5
	4.1
	3.7
	2.7

	Fuel
	0.2
	0.1
	0.2
	0.1
	0.1
	0.1
	0.1
	0.1

	Other
	5.0
	5.1
	4.7
	4.9
	4.8
	4.4
	6.4
	5.8


Source: Economic Department Of Moscow Region Government (2006/7)
 Table 9

Capital investment in 1997-2004 by industry sector, $ million

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Total capital investment

    Including major industries 

    (% of total for large and medium-  sized enterprises)
	491.2
	722.4
	1288.6
	1760.8
	1829.3
	2491.8
	3650.7
	4800.2

	Industry
	22.8
	33.7
	25.6
	21.7
	34.4
	36.9
	39.7
	34.0

	Agriculture and forestry
	3.3
	4.2
	4.7
	3.9
	4.5
	4.7
	3.9
	3.8

	Construction
	3.5
	16.0
	2.9
	2.9
	4.5
	4.6
	5.2
	6.6

	Transport and communications
	22.3
	16.7
	34.2
	47.9
	23.0
	20.3
	19.0
	22.4

	Trade and public catering
	1.2
	0.9
	3.9
	2.7
	4.1
	5.8
	10.3
	10.3

	Other
	46.9
	28.5
	28.7
	20.9
	29.5
	27.7
	21.9
	22.9


Source: Economic Department Of Moscow Region Government (2006/7)
Table 10

Foreign investments trends in 1997-2004

	
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Foreign investment, $ million

Including FDI, $ million
	74.5

72.1
	708.7

637.1
	443.8

390.0
	290.6

204.9
	372.7

312.7
	689.9

589.1
	1258.0

706.8
	1829.0

762.9


Source: Economic Department Of Moscow Region Government (2006/7)
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