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1. Introduction

In this report we attempt to identify the impacts on the Scottish economy and the economy of the rest of the UK (RUK) of the activities of Scottish Enterprise (SE) in the operating year 2001/2002.  The analysis takes existing estimates from Cambridge Policy Consultants of the direct employment effects of SE policies and then models the total effects on Scottish and RUK employment, output, competitiveness and productivity.  This incorporates the impact on the sectors directly affected by SE policy plus the knock on multiplier, competitiveness and labour market displacement effects on all other sectors.  The impacts of Scottish Enterprise activity are estimated using two separate models: a Scotland-only single region model; and a inter-regional Scotland/RUK model. The report presents results both for SE activity as a whole and disaggregated by separate activity headings.  It has the following structure.  Section 2 gives a broad outline of the method adopted. Section 3 presents the simulation results for Scotland alone and Section 4 gives the results for Scotland and RUK.  Section 5 identifies issues encountered in the evaluation that have potential implications for future evaluations. 

2. General Method

In this section, we describe the general method used to identify the impacts of individual elements of the SE policy undertaken in Sections 3 and 4.  Essentially, the evaluation uses a hybrid procedure.  The direct impacts of Scottish Enterprise policies are taken from estimates made by Cambridge Policy Consultants (CPC) (2002).  These have been derived using an “industrial survey” methodology. Our modelling work then takes these direct policy impacts as inputs into our Computable General Equilibrium (CGE) models, AMOS and AMOSRUK, in order to quantify the wider indirect and induced effects.
  AMOS is a stand-alone model of the Scottish economy, while AMOSRUK is an inter-regional model of both the Scottish and RUK economies.  The simulations using AMOS give estimates of the aggregate employment, output, productivity and competitiveness impacts on Scottish sectors only.  The rest of the UK (and the rest of the world) is treated as exogenous and not explicitly modelled.  In AMOSRUK, however, the indirect and induced effects resulting directly from Scottish Enterprise policy in Scotland are reported for both the Scottish and the RUK economies.  For example, Scottish Enterprise policy is likely to affect the RUK economy indirectly through factors such as changes in the Scottish price level or real wage.  AMOSRUK provides both a detailed macro-level and sectoral breakdown of these affects on both economies.  Our method is to run every simulation twice, once using AMOS and the second time using AMOSRUK.  The results of these simulations are discussed in separate sections of this report.  Regional CGE modelling is used extensively in other parts of the world, especially in America and Australia.  Partridge and Rickman (1998) give an extensive review.  However, the use of CGE modelling in general is less frequently used within the UK, and this form of hybrid evaluation is especially innovative.

Tables 2.1 and 2.2 list the themes and priorities taken from A Smart, Successful Scotland, which have been used as the organising framework in the Scottish Enterprise Operating Plan, 2002.  Smart, Successful Scotland identifies twelve separate priorities.  The evaluation of Scottish Enterprise uses eleven; the twelfth, ‘Global Success in Key Sectors’, is included under other priorities.  For each separate SE priority, we have the direct employment impacts as estimated by Cambridge Policy Consultants, except for the impact of inward investment, where SE’s own figures have been used.  Generating the aggregate impacts then involves three steps:

· specifying the type of direct impact that the priority delivers

· identifying sectors of the economy over which the priority directly operates

· estimating the size of this change which will be sufficient to generate the direct change in employment given in the CPC report. 

Table 2.1 provides a summary of each of these steps taken for the single region model, and Table 2.2 for the inter-regional model.  The AMOS model offers a wide variety of exogenous shocks to the economy that can be used in order to capture the operation of SE policy.  These include demand, capacity, efficiency and labour market shocks, most of which can be targeted at the level of individual sectors. The decision concerning how to formally model the actions of disparate policy initiatives is a matter of judgement. For most of the eleven individual policy priorities, the various SE activities classified under the one priority can be modelled using a single simulation.  However, for both ‘Ensuring Scotland is a Globally Attractive Location’ and ‘Fostering Entrepreneurial Dynamism and Creativity’, two separate simulations had to be identified and modelled due to the disparate aims of these priorities.  For example, in the priority ‘Ensuring Scotland is a Globally Attractive Location’, a major activity is the attraction of inward investment
, while the remainder of the priority deals with the provision of infrastructure.  Therefore, we estimated the number of jobs created under each part and replicated these with separate simulations and different shocks. 

Under some priorities, SE policy can be replicated by a change in only one parameter of the model.  An example would be ‘Growing the Global Reach of Scottish Companies’ where the priority is simulated as an expansion in export demand from the rest of the world in the appropriate sectors. For other priorities, SE policy is represented by a cocktail of parameter changes.  A case in point is the ‘New Business’ element of the ‘Fostering Entrepreneurial Dynamism and Creativity’ priority, where the direct policy impacts are modelled using a combination of investment, export and labour and capital efficiency changes.

The sizes of the shocks we use are determined in the following way. An initial set of parameter changes are introduced and the model is run forward for three time periods (each period representing one year). We are attempting to produce in the target sectors a change in employment equal to the direct employment change estimated in the CPC Report. The size of the parameter change is then adjusted, through a trial and error process, until the employment change is hit exactly. Once the correct parameter changes are identified, the values for employment and value added for other sectors can be found, together with changes in competitiveness, productivity and population for the economy as a whole.  These are the indirect, induced, competitiveness and labour-market displacement effects of that policy. 

The indirect and induced effects incorporated in the AMOS model include
:

· Demand-side consumption multiplier effects: Any increase in direct employment will be accompanied by rising household income and subsequent consumption expenditure on Scottish goods. This therefore generates multiplier effects in consumption-goods industries and their suppliers.

· Demand-side linkage effects: Increases in direct activity stimulated by SE policies will generate an increased demand for the intermediate inputs that are used in these sectors. This stimulates activity in supplying industries which has further knock-on effects in the Scottish economy. 

· Supply-side competitiveness effects: SE policies can have positive or negative spill-over impacts on Scottish competitiveness. Efficiency improvements reduce inputs per unit of output and therefore put downward pressure on Scottish prices in the directly targeted sectors. Similar price reductions accompany aided expansions in capacity. On the other hand, increases in demand put pressure on existing capacity and lead to increased prices. These direct price changes have indirect and induced spill-over effects in so far as these commodities are used as intermediate inputs or consumption goods. 

· Supply-side labour market effects: As unemployment falls, real wages rise. This increases the costs, and therefore reduces competitiveness, activity and employment in other sectors. This is known as ‘crowding out’ in the labour market. 

AMOSRUK also has these indirect and induced effects, but incorporates other effects:

· Feedback effects from other region: Changes in prices, output, etc. in one region will lead to changes in these variables in the other region, which in turn impact on the first region.  AMOSRUK takes full account of such feedback effects between regions.

An additional feature of AMOSRUK is that it reports two important macroeconomic variables, the balance of payments and the government budget.  These will be discussed in more detail in Section 4.

AMOS and AMOSRUK are calibrated on 1998 and 1999 data sets respectively.  This was the most up-to-date information available when the separate stages of the study were started.  Nominal values are therefore measured in 1998 and 1999 prices, and percentage changes measured from the 1998 and 1999 values, for the AMOS and AMOSRUK simulations respectively.  The models can be set up with a range of alternative wage-setting and migration assumptions.  In this report we impose regional bargaining implying that the value of the Scottish real wage is a function of the level of labour market pressure, which is measured by Scotland’s unemployment rate.  The specific bargaining function used is that of Layard et al. (1991).  Also, we assume flow adjustment migration, where Scottish in-migration is related positively to Scotland’s relative real wage and negatively to its relative unemployment rate.  Again, we adopt the specification derived in Layard et al. (1991).

One issue that caused particular problems was the sectoral targeting of SE policy. The AMOS model has a relatively high degree of sectoral disaggregation: 25 industrial sectors are separately identified
.  However, for this exercise, the effective level of sectoral disaggregation has been reduced to six broad sectors: Primary, Manufacturing, Construction, Hotels and Catering, Private Services and Public Services. The impact of policy is therefore limited to these rather broad sectors, with Table 2.3 detailing their composition.

This relatively aggregative approach was adopted only after extensive attempts using a more disaggregated sectorisation. It was done for three main reasons. First, it was difficult to identify the variations in the strength of policy across many different sectors: it seemed more sensible to impose a degree of policy homogeneity by aggregating sectors. Second, where tightly defined sectors were used, it was often impossible to hit the direct employment targets for the supply-side policies.  We return in Section 5 to this problem.  Third, to find the strength of the policy that will deliver the correct direct hit requires a lot of trial and error simulation. This is more difficult to carry out with many target sectors.

AMOSRUK identifies three industrial sectors: Manufacturing, Non-Manufacturing Traded and Sheltered.  Therefore, none of the problems discussed above arose during the inter-regional simulations.  The Sheltered sector comprises industries where inter-regional and inter-national trade is minimal, such as Construction and Public Administration, as shown in Table 2.3.  SE policy is not directed towards these sectors, so in the inter-regional simulations the direct shock is always applied directly to the Manufacturing and Non-Manufacturing Traded sectors.  

On the other hand, in the single-region simulations the shocks are generally applied to Manufacturing and Private Services sectors.  This means that the shocks are not always applied to exactly the same sectors in the two different models: there are several sectors in the inter-regional Non-Manufacturing traded sector that receive the shock directly that receive no shock in the single region model for the same priority.  For example, ‘Growing the Global Reach of Scottish Companies’ involves applying a ROW export shock to the Manufacturing and Private Services sectors in AMOS, and to the Manufacturing and Non-Manufacturing Traded sectors in AMOSRUK.  This means that six more of the disaggregated sectors listed in Table 2.3 (Agriculture and Fishing, Mining and Extraction, etc.) receive the shock for the inter-regional model simulation than for the single region simulation.  This may explain some of the differences in results and is discussed further in the introduction to Section 4.

It is important to stress that this research does not attempt to verify the CPC impact estimates derived for Scottish Enterprise; rather, it takes these as given and calculates the system-wide effects on the Scottish economy of policies which operate in the way that SE describe.  A more detailed outline of the nature and operation of our model is given in Appendix 1 and in Gillespie et al. (2001).

3.
Single Region Empirical Results

The strategic direction of Scottish Enterprise can be described using the three themes and twelve priorities of A Smart, Successful Scotland (Scottish Enterprise, 2002).  Our evaluation is aligned with this categorisation and the three key themes of ‘Global Connections’, ‘Growing Businesses’ and ‘Skills and Learning’.  Table 2.1 presents these themes and priorities, the number of direct net jobs associated with each and the type of impact we used to simulate each priority.

3.1 Global Connections

The aim of Scottish Enterprise under the ‘Global Connections’ theme is to position Scotland as a country steeped in knowledge and skills.  This can be done by generating relationships with companies abroad and importing knowledge, skills, ideas and people into Scotland.

3.1.1 Expanding Digital Connectivity

The focus of Scottish Enterprise under this objective is to:

· ensure high-bandwidth access is available to those who need it.

· create a positive image of Scotland’s Information and Communications Technology (ICT) infrastructure and services.

· improve ICT access to address the ‘digital divide’.

The adoption of high-bandwidth and e-business will improve the competitiveness of Scottish companies, and as such we have decided to model this priority as an increase in the capital efficiency of Scottish Manufacturing and Private Services companies.  This increase in efficiency means that these companies can produce the same output with fewer factor inputs; because of this, commodity prices will fall and Scottish companies will become more competitive in foreign markets.

The impact estimate by Cambridge Policy Consultants for this priority is 314 direct jobs.  Using trial-and-error we found that an increase in capital efficiency of 0.13% in Manufacturing and Private Services increases employment in these sectors by 313, which is within 0.3% of the CPC estimate.
  Table 3.1 below shows the aggregate direct, indirect and induced impacts on the Scottish economy.  These results can also be found in Table 3.14, which provides a summary of all simulations performed.

Table 3.1 – Summary of the aggregate impact of the ‘Expanding Digital Connectivity’ priority: The impact of an increase in capital efficiency in the Manufacturing and Private Services sectors, leading to the direct creation of 314 jobs

	
	% change from 
	Absolute change

	
	Base after 3 years
	After 3 years

	GDP
	0.06
	£36.36m

	GDP per head
	0.05
	£6

	GDP per employee
	0.03
	£9

	Population

	0.01
	643

	Employment
	0.03
	604

	CPI

	-0.03
	

	Wages:
	
	

	   Real Before Tax

	0.02
	

	   Nominal Before Tax
	-0.01
	

	Total Unemployment
	-0.13
	-239


The creation of 314 jobs in Manufacturing and Private Services leads to the creation of 604 jobs economy-wide.  We can use this information to calculate a simple employment multiplier:
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where by indirect jobs we mean jobs created in those sectors that do not receive the direct impact.  Dividing 604 (direct+indirect) by 314 (direct) gives an employment multiplier of 1.92, implying that for every 100 jobs created in the Manufacturing and Private Services sectors, a total of 92 are created elsewhere in the economy.  

These jobs are created through the multiplier effect: the increase in efficiency creates an expansion in Manufacturing and Private Services output which, in turn, increases Manufacturing’s and Private Service’s demand for intermediate inputs such as raw materials, banking, distribution and electricity.  The sectors that supply these inputs then increase their demand for their own intermediate inputs, and this process continues (in smaller and smaller rounds due to leakages such as taxes and savings).  In addition to intermediate inputs, there will be an increased demand for employment, with an accompanying increase in household income and consumer expenditure. This produces an enhanced multiplier effect.  Furthermore, the increase in capital efficiency means that it costs Manufacturing and Private Services firms less to produce one unit of output, which translates to a fall in output price.  This lowers the cost of production for firms that use this output as an intermediate input in their own production processes, meaning that they can increase production and, therefore, employment.  

The priority generates an increase in GDP of £36.4m, which represents a 0.06% increase on 1998 base level GDP.  The reduction of 0.03% in the price level, as indicated by the CPI, represents an increase in competitiveness of Scottish companies as their products become relatively cheaper on foreign markets and exports will rise accordingly.

The impact of the improvement in capital efficiency on Scottish productivity is given by the changes in GDP per head and GDP per employee.  As Table 3.1 shows, GDP per head rises by £5.61 (a 0.05% increase) and GDP per employee by £9.02 (a 0.03% increase).  These are relatively large gains considering the size of the priority (only 313 direct jobs).  Finally, unemployment falls by 239, representing a 0.13% fall.

3.1.2 Growing the Global Reach of Scottish Companies

The focus of this priority is to increase Scottish companies’ involvement in global markets.  A primary objective is to increase Scotland’s export capability through helping companies to become first-time exporters and existing exporters to penetrate new markets.  Therefore, this priority has been modelled as a straight increase in export demand from the rest of the world (ROW).  CPC have estimated that 1,508 direct jobs were created as a result of this priority.  Again, we directed the priority at the Manufacturing and Private Services sectors, with a 0.91% increase in ROW exports generating an increase of 1,511 jobs in these sectors, which is within 0.2% of the CPC estimate.  The results for this simulation are reported in Table 3.2 and in summary Table 3.14.

Table 3.2 – Summary of the aggregate impact of the ‘Growing the Global Reach of Scottish Companies’ priority: The impact of an increase in ROW exports in the Manufacturing and Private Services sectors, leading to the direct creation of 1,508 jobs

	
	% change from 
	Absolute change

	
	Base after 3 years
	After 3 years

	GDP
	0.08
	£48.53m

	GDP per head
	0.05
	£6

	GDP per employee
	0.00
	£1

	Population
	0.03
	1,634

	Employment
	0.08
	1,544

	CPI
	0.04
	

	Wages:
	
	

	   Real Before Tax
	0.04
	

	   Nominal Before Tax
	0.09
	

	Total Unemployment
	-0.33
	-613


The creation of 1,508 jobs in Manufacturing and Private Services leads to an increase of 1,544 jobs economy-wide, which implies an employment multiplier of only 1.02.  Therefore, for every 100 jobs created in Manufacturing and Private Services under this priority, only 2 are created elsewhere in the economy.  This figure is very low (compare it with ‘Expanding Digital Connectivity’ above, where 100 direct jobs lead to 92 indirect jobs).  It would appear that this result is caused by crowding-out in the labour market, which means that the expansion in Manufacturing and Private Services has come about at the expense of the other sectors in the economy.  Unlike the ‘Expanding Digital Connectivity’ simulation, where the same output can be produced with less labour inputs, here labour is no more productive than before, so an increase employment in one sector must come at the expense of another.  Over time, there will be in-migration as the higher real wage attracts workers to Scotland, but it will take much longer than three years for the labour market to fully adjust.  
Therefore, we find that output, employment and ROW exports fall in the Primary, Hotels and Catering and Public Services sectors, and that only a countervailing increase in Construction (due to the investment injection) prevents an employment multiplier of less than 1.  Furthermore, the nature of this priority - generating demand - leads to an increase in both real wages and the price level of 0.04%, impacting negatively on exports to the rest of the UK, which fall in every sector.  

As capacity grows, this priority should generate higher and higher multiplier values over time.  We have performed simulations that introduce a step increase in exports and run the model forward for an extended number of periods, and these confirm our conjecture.  For example, the multiplier increases to 1.08 after five years and to 1.13 after seven years.  This is in contrast to the efficiency shock for ‘Expanding Digital Connectivity’ (Section 3.1), where the multiplier decreases from 1.92 after 3 years to 1.79 after five years and 1.74 after seven years.

The ‘Growing the Global Reach’ priority generates a £48.53m, or 0.08% increase in Scottish GDP.  Scotland also experiences a productivity gain, with GDP per head increasing by £5.70 (0.05%) and GDP per employee by £1.19 (0.004%).  Unemployment falls by 613, or 0.33%.  

3.1.3 Encouraging People to Live and Work in Scotland

This priority is aimed at promoting Scotland’s image overseas, in order to both encourage talented and skilled people to move to Scotland and to dissuade similar people already in Scotland from leaving.  Therefore, the priority is effectively attempting to increase the skill level of the average Scottish worker and, as such, we have decided to model it as an increase in labour efficiency.  CPC have estimated that this priority generated 82 jobs.  Targeting the priority at Manufacturing, Hotels and Catering and Private Services, we found that a 0.06% increase in labour efficiency generated 83 direct jobs in these sectors, which is within 1.2% of the CPC estimate.  The results for this simulation are reported below in Table 3.3 and in summary Table 3.14.

Table 3.3 – Summary of the aggregate impact of the ‘Encouraging People to Live and Work in Scotland’ priority: The impact of an increase in labour efficiency in the Manufacturing, Hotels and Catering and Private Services sectors, leading to the direct creation of 82 jobs

	
	% change from 
	Absolute change

	
	Base after 3 years
	after 3 years

	GDP
	0.03
	£17.13m

	GDP per head
	0.03
	£3

	GDP per employee
	0.02
	£6

	Population
	0.00
	176

	Employment
	0.01
	178

	CPI
	-0.01
	

	Wages:
	
	

	   Real Before Tax
	0.01
	

	   Nominal Before Tax
	0.00
	

	Total Unemployment
	-0.04
	-75


The priority leads to a Scottish-wide increase in employment of 178 and a relatively high employment multiplier of 2.17.  The labour efficiency gains in the sectors directly affected by the shock lead to a lower employment intensity in those sectors.  This reduces the direct employment in the denominator of the multiplier formula relative to the employment in the indirectly affected sectors.  GDP increases by £17.13m or 0.03%, and productivity also rises – GDP per head by £3 (0.03%) and GDP per employee by £6 (0.02%).  Despite having a relatively limited direct employment effect, this priority does generate significant improvements in the Scottish aggregate indicators.
3.1.4 Ensuring Scotland is a Globally Attractive Location

The ‘Ensuring Scotland is a Globally Attractive Location’ priority is made up of two elements: inward investment and infrastructure.  Due to the importance of the inward investment policy we have decided to treat these two parts separately.  Inward investment is dealt with in Sections 3.1.4.1 to 3.1.4.4, and the infrastructure portion of ‘Ensuring Scotland is a Globally Attractive Nation’ in Section 3.1.4.5.  It is important to note that, for the inward investment simulations, we have departed from CPC figures and instead use Scottish Enterprise estimates.

3.1.4.1 Inward Investment

Scottish Enterprise estimates that 6,386 jobs were directly linked to inward investment projects.  We have taken this employment figure and made three different assumptions concerning how many of these jobs were actually realised and how many were additional.  Additionality refers to direct jobs that would not have been created without the priority.

We model inward investment differently to other Scottish Enterprise policies because the employment estimate comes from Scottish Enterprise and not from CPC.  CPC employment estimates incorporate any displacement that might arise from Scottish Enterprise activities, so it is always appropriate to hit this net employment estimate exactly in the simulations.  For inward investment, however, we do not hit the Scottish Enterprise estimate exactly, but instead enter shocks that would create the employment estimate in the direct sectors only if there were no displacement.  Of course, these shocks will displace some activity through increases in price, etc., so that the actual employment created in the direct sectors will be less than the Scottish Enterprise employment estimate.  For example, in the first inward investment scenario there is an employment estimate of 6,386 jobs.  We stimulate the economy using investment and ROW demand shocks that would create 6,386 jobs if they caused no increases in price or crowding out, but since these will occur in practice the total number of jobs created will be less than 6,386.  For the other priorities, on the other hand, displacement in the form of price changes and crowding out have been taken account of by CPC, so we simply hit the employment estimate in the direct sectors.

3.1.4.2 Inward Investment Scenario 1 – All jobs realised and 100% additionality

Under this scenario all 6,386 jobs are directly created by inward investment policy.  We model inward investment as a dual increase in capacity and in ROW export demand for the Manufacturing and Private Services sectors.  Therefore, there is a combined supply- and demand-side impact on these sectors.  Both the investment and export shock can be calibrated around the change in capacity.

For any given change in planned capacity, we apply the investment shock necessary to achieve the appropriate increase in capital stock.  Furthermore, we expand ROW export demand in the sector to such an extent that the rise in ROW export demand would – if prices remain constant – be just enough to fully employ this new capacity.  Essentially, we are assuming that these plants are 100% export-orientated.  This requires a shock to ROW exports determined by the sector’s initial output/ROW exports ratio.  We build this shock up over time, increasing it to the full amount by the third period.

The employment created under this scenario is 6,386, which represents a 0.564% increase in Scottish Manufacturing and Private Services employment.  An investment shock of 2.0318% in each period is exactly enough to increase the capital stock in these sectors by 0.564%.  Assuming that it takes time for Scottish Enterprise polices to build up, in period 2 we increase ROW export demand by half the amount of the increase in capacity and in period 3 by we increase ROW export demand by the full increase in capacity. 

The results for this simulation are reported below in Table 3.4 and in summary Table 3.14.

Table 3.4 – Summary of the aggregate impact of the inward investment (scenario 1) priority: The impact of a combined investment and ROW exports injection in the Manufacturing and Private Services sectors, leading to the direct creation of 6,386 jobs before displacement effects

	
	% Change from 
	Absolute Change

	
	Base after 3 years
	After 3 years

	GDP
	0.36
	£217.66m

	GDP per head
	0.29
	£34

	GDP per employee
	0.05
	£14

	Population
	0.07
	3,482

	Employment
	0.31
	6,346

	CPI
	0.23
	

	Wages:
	
	

	   Real Before Tax
	0.24
	

	   Nominal Before Tax
	0.47
	

	Total Unemployment
	-1.95
	-3,598


6,346 jobs are created economy-wide as a result of this inward investment priority, and 6,224 are created in the Manufacturing and Private Services sectors, resulting in an employment multiplier of 1.02.
  This is relatively low, the reasons for which are the same as for the ‘Growing the Global Reach’ priority in section 3.1.2.  Again, crowding-out appears to occur with employment falling in several non-Manufacturing and non-Private Services sectors.  Although this priority does directly increase capacity, it does not do so in the sectors where indirect employment is realised.  These sectors cannot take on many more employees at the increased wage rates and consequently the indirect increase in employment is small.  Furthermore, prices rise by 0.23% leading to a large decrease in competitiveness that impacts negatively on RUK exports (again, these fall in every sector).

However, there is a large increase in GDP of £217.66m (0.36%) and a fall in unemployment of 3,598 (1.95%).  The productivity results are positive: GDP per head increases by £34, or 0.29%, and GDP per employee rises by £14, or 0.05%.  The reason that the increase in GDP per head is significantly larger than the increase in GDP per employee is that this priority creates a large number of jobs, many of which are taken by the unemployed.  As such, employment increases at a far higher rate than population (0.31% as opposed to 0.07%).  Therefore, GDP per head increases at a higher rate than GDP per employee.

3.1.4.3 Inward Investment Scenario 2 – Two-thirds of jobs realised and 48%   additionality

This scenario was used in the previous evaluation of Scottish Enterprise (Fraser of Allander Institute, 1999).  Here, only two-thirds of the initial employment claimed is actually realised, and then only 48% of these jobs are actually additional (i.e. would not have occurred otherwise).  Multiplying the initial job estimate, 6,386, by 66% then by 48% gives 2,023 jobs, which is 0.179% of total Manufacturing and Private Services employment.  The simulation was run in the same way as described previously, but with a smaller 0.6437% investment injection and ROW export demand injections in periods 2 and 3 that are calibrated to equal half the change in capacity and the full change in capacity respectively.  The results for this simulation are reported in Table 3.5 and in summary Table 3.14.

Table 3.5 – Summary of the aggregate impact of the Inward investment (Scenario 2) priority: The impact of a combined investment and ROW exports injection in the Manufacturing and Private Services sectors, leading to the direct creation of 2,023 jobs before displacement effects

	
	% Change from 
	Absolute Change

	
	Base after 3 years
	after 3 years

	GDP
	0.11
	£69.09m

	GDP per head
	0.09
	£11

	GDP per employee
	0.02
	£4

	Population
	0.02
	1,103

	Employment
	0.10
	2,017

	CPI
	0.08
	

	Wages:
	
	

	   Real Before Tax
	0.08
	

	   Nominal Before Tax
	0.15
	

	Total Unemployment
	-0.62
	-1,145


Because the same type of simulation was used for inward investment scenario 1, the results here are proportionately smaller than those for scenario 1, i.e. there is a lower increase in GDP (£69.09m) and employment (2,017).  With 2,017 jobs created in total and 1,984 jobs directly created in the Manufacturing and Private Services sectors after displacement effects, we have the same relatively low employment multiplier (1.02).  Again, there is a large fall in unemployment, while GDP per head and GDP per employee increase, by £11 and £4 respectively.

3.1.4.4 Inward Investment Scenario 3 – Two-thirds of jobs realised and 100% additionality

Under this scenario, only two-thirds of the initial employment claimed for is actually realised, but all these jobs are additional.  Multiplying the initial job estimate, 6,386, by 66% gives 4,215 jobs, which is 0.372% of total Manufacturing and Private Services employment.  The simulation was run in the same way as described previously, with a 1.3411% investment injection and ROW export demand injections in periods 2 and 3 that are calibrated to equal half the change in capacity and the full change in capacity respectively.  The results for this simulation are reported in Table 3.6 and in summary Table 3.14.

Table 3.6 – Summary of the aggregate impact of the Inward investment (Scenario 3) priority: The impact of a combined investment and ROW exports injection in the Manufacturing and Private Services sectors, leading to the direct creation of 4,215 jobs before displacement effects

	
	% Change from 
	Absolute Change

	
	Base after 3 years
	after 3 years

	GDP
	0.24
	£143,805,000

	GDP per head
	0.19
	£23

	GDP per employee
	0.03
	£9

	Population
	0.05
	2,299

	Employment
	0.21
	4,196

	CPI
	0.16
	

	Wages:
	
	

	   Real Before Tax
	0.16
	

	   Nominal Before Tax
	0.31
	

	Total Unemployment
	-1.29
	-2,380


Again, we get an employment multiplier of 1.02, since 4,116 jobs are created in Manufacturing and Private Services after displacement effects.  Since the number of direct jobs created under this scenario is between scenarios 1 and 2, the results for the other variables lie between those reported for scenarios 1 and 2.  This is best seen using summary Table 3.14.

3.1.4.5 Ensuring Scotland is a Globally Attractive Location

CPC have estimated that this priority generated 2,922 direct net jobs.  However, this includes some inward investment, which we have dealt with separately above.  Removing the jobs associated with inward investment (as calculated by CPC) leaves 1,034 direct jobs resulting from other activities.  This priority is chiefly concerned with improving Scotland’s infrastructure, for example developing transport links and regenerating brownfield sites into land that can be used productively.  Therefore, we have modelled this priority as a straight increase in investment in the Hotels and Catering and Private Services sectors.  Manufacturing has not been included as it was felt that, after removing the inward investment components, the priority is aimed more towards the transport, tourism, business, leisure and residential sectors of the economy.

We generated 1,034 jobs in Hotels and Catering and Private Services by increasing investment by 2.39% in these sectors.  The results of this are shown in Table 3.7 below and in summary Table 3.14.

Table 3.7 – Summary of the aggregate impact of the remainder of the ‘Ensuring Scotland is a Globally Attractive Location’ priority: The impact of an investment injection in the Hotels and Catering and Private Services sectors, leading to the direct creation of 1,034 jobs

	
	% change from 
	Absolute change

	
	base after 3 years
	after 3 years

	GDP
	0.25
	£148.61m

	GDP per head
	0.20
	£24

	GDP per employee
	0.08
	£25

	Population
	0.04
	2,202

	Employment
	0.16
	3,263

	CPI
	-0.10
	

	Wages:
	
	

	   Real Before Tax
	0.11
	

	   Nominal Before Tax
	0.01
	

	Total Unemployment
	-0.93
	-1,713


3,263 jobs are created in the economy as a result of this priority.  Therefore, the employment multiplier is 3.16, the largest employment multiplier of any priority.  Furthermore, the increase in GDP is £148.61m, representing a rise of 0.25%.  There are strong productivity increases, with GDP per head rising by £24 (0.20%) and GDP per head by £25 (0.08%).  Finally, the increase in capacity means that goods can now be produced more cheaply, and the CPI (an indicator for competitiveness) falls by 0.10%.  

These results are very significant, especially so when compared with those for inward investment.  Why do the results between these two policies differ so much?  One reason is that any increase in Manufacturing employment is now treated as an indirect effect and not a direct effect, since the priority is not aimed at this sector.  Manufacturing now benefits from reduced prices in its inputs from Private Service sectors such as Banking, Distribution and Other Services.  This reduction in input costs allows it to expand employment, explaining the large increase in indirect jobs and, subsequently, the high employment multiplier. 

There are two other reasons this priority produced proportionately better results than did inward investment.  Firstly, the size of the investment shock, at 2.39%, is over 100% larger than that for inward investment scenario 1 (1.1%).  Secondly, the increase in capacity is not accompanied by a demand-side shock: therefore prices fall, making the economy more competitive on foreign markets.  In contrast, the Inward investment simulations combined the capacity increase with a demand shock to ROW exports, and consequently prices in the economy rose. 
3.2 Growing Businesses

Under the ‘Growing Businesses’ theme Scottish Enterprise aim to help enterprises to improve their economic performance, through embracing e-business and promoting research and development and increasing the number of enterprises by boosting the business birth-rate.

3.2.1 Encouraging e-business and e-society

The objective of Scottish Enterprise e-business activities is to encourage the development and use of e-business applications in order to “accelerate the competitive capability of organisations and individuals” (Scottish Enterprise, 2002).  Therefore, the e-business priority has been modelled as an increase in capital and labour efficiency to the Manufacturing and Private Services sectors.  CPC have identified 758 direct jobs resulting from this priority.  We created 759 jobs, which is within 0.13% of the CPC estimate, in these sectors using a 0.23% increase in capital and labour efficiency.  The results of this simulation are shown in Table 3.8 and in summary Table 3.14.

Table 3.8 – Summary of the aggregate impact of the ‘Encouraging e-business and e-society’ priority: The impact of an increase in capital and labour efficiency in the Manufacturing and Private Services sectors, leading to the direct creation of 758 jobs

	
	% change from 
	Absolute change

	
	Base after 3 years
	After 3 years

	GDP
	0.22
	£130.61m

	GDP per head
	0.18
	£21

	GDP per employee
	0.13
	£38

	Population
	0.04
	1,823

	Employment
	0.09
	1,756

	CPI
	-0.08
	

	Wages:
	
	

	   Real Before Tax
	0.05
	

	   Nominal Before Tax
	-0.03
	

	Total Unemployment
	-0.38
	-709


The increase in capital and labour efficiency effectively allows Manufacturing and Private Services to produce the same output as previously but at a lower cost.  The benefits of this reduction in cost feed through to other sectors in the economy that use Manufacturing and Private Services products as intermediate inputs, allowing these sectors to expand themselves.  This expansion in output also generates increased intermediate and consumption demand.  This is clear from the Table 3.8, where the direct employment gain of 758 jobs is accompanied by an indirect employment gain of 997 jobs, implying an employment multiplier of 2.32.  This again confirms the effectiveness of supply-side policies as opposed to demand-side policies (such as export expansion) in creating jobs elsewhere in the economy.

There are increases in: GDP by £130.61m (0.22%); GDP per employee by £38 (0.13%); and GDP per head by £21 (0.18%).  A fall in the CPI by 0.08% represents an increase in competitiveness, and unemployment falls by 709 (0.38%).
3.2.2 Fostering Entrepreneurial Dynamism and Creativity

The ‘Fostering Entrepreneurial Dynamism and Creativity’ priority is the largest in terms of direct job creation and has two distinct strands: ‘New Businesses’ and ‘Business Development’.  Using information on job creation from CPC, we have spilt the 4,897 direct jobs into 3,770 from ‘New Businesses’ and 1,127 from ‘Business Development’.

3.2.2.1 New Businesses

The main objectives of the ‘New Businesses’ strand are improving the Scottish business birth rate, assisting business start-ups and existing small businesses by providing them with business information and advice, and generally encouraging entrepreneurship in the Scottish economy.  We model ‘New Businesses’ in a similar way to inward investment, i.e. a combined investment and ROW export demand injection, but with two important changes.  Firstly, the new firms are assumed to export a lower proportion of their output and sell more domestically than those firms attracted through inward investment.  We take an arbitrary judgement here and assume that the export intensity of new firms is 50% of the export intensity of the average firm in the same sector
.  The second difference is that we take account of Scottish Enterprise’s aim to encourage innovation in these new businesses, and therefore add a capital and labour efficiency injection.  Again, we take an arbitrary judgement and assume that for every 1% increase in investment, capital and labour efficiency increases by 0.1%.

We take the New Businesses priority to be targeted at Manufacturing and Private Services.  We created 3,771 jobs, which is within 0.03% of the target, in these sectors using increases in investment and in capital and labour efficiency of 3.1614% and 0.31614% respectively, and increases in ROW exports built up in periods 2 and 3.  The results for this simulation are shown in Table 3.9 and in summary Table 3.14.

Table 3.9 – Summary of the aggregate impact of the ‘New Businesses’ strand of the ‘Fostering Entrepreneurial Dynamism and Creativity’ priority: The impact of increases in investment, capital and labour efficiency and ROW export demand in the Manufacturing and Private Services sectors, leading to the direct creation of 3,770 jobs

	
	% Change from 
	Absolute Change

	
	Base after 3 years
	after 3 years

	GDP
	0.70
	£423.85m

	GDP per head
	0.60
	£71

	GDP per employee
	0.32
	£94

	Population
	0.10
	5,198

	Employment
	0.38
	7,802

	CPI
	-0.13
	

	Wages:
	
	

	   Real Before Tax
	0.27
	

	   Nominal Before Tax
	0.14
	

	Total Unemployment
	-2.23
	-4,118


With 3,770 direct jobs and a total increase in employment of 7,802 it follows that the employment multiplier is 2.07.  There is a large increase in GDP of £423.85m (0.70%), partly caused by a fall in the cpi of 0.13%, which improves the competitiveness of Scottish goods abroad and strengthens exports.  The joint increases in efficiency and capacity produce large improvements in productivity, with increases in GDP per head of £71 (0.60%) and in GDP per employee of £94 (0.32%).  Finally, there is a very large fall in unemployment of 4,118, representing a total reduction of 2.23%. 

3.2.2.2 Business Development

‘Business Development’ is concerned with helping Scottish businesses to increase efficiency and innovation through, amongst other things, leadership development, creation of Strategic Plans and promoting organisational culture to support innovative and farsighted behaviour.  We decided that this is best modelled by increasing the level of efficiency in existing companies.  Therefore, we created 1,129 jobs, within 0.18% of the target of 1,127 jobs, in Manufacturing and Private Services using a 0.34% increase in capital and labour efficiency, the results of which are shown in Table 3.10 below and in summary Table 3.14.

Table 3.10 – Summary of the aggregate impact of the ‘Business Development’ strand of the ‘Fostering Entrepreneurial Dynamism and Creativity’ priority: The impact of an increase in capital and labour efficiency in the Manufacturing and Private Services sectors, leading to the creation of 1,127 jobs

	
	% change from 
	Absolute change

	
	base after 3 years
	after 3 years

	GDP
	0.32
	£194.22m

	GDP per head
	0.27
	£32

	GDP per employee
	0.19
	£57

	Population
	0.05
	2,711

	Employment
	0.13
	2,610

	CPI
	-0.12
	

	Wages:
	
	

	   Real Before Tax
	0.07
	

	   Nominal Before Tax
	-0.05
	

	Total Unemployment
	-0.57
	-1,053


This increase in efficiency creates 1,481 jobs elsewhere in the economy and is therefore associated with an employment multiplier of 2.32.  GDP increases by £194.2m and there are significant rises in productivity, with GDP per head increasing by £32 (0.27%) and GDP per employee by £57 (0.19%).

3.2.3 Promoting Commercialisation of Research and Innovation

This priority involves increasing the level of R&D in Scotland through spin-outs, collaborative ventures and partnerships between industry and academic institutions.  We argue that any increase in R&D will increase the efficiency of the firm, and have modelled it as an increase in Manufacturing and Private Services’ capital and labour efficiency.  CPC provide a direct net jobs estimate of 1,265, and we found that a 0.38% increase in capital and labour efficiency in these sectors generates 1,266 direct jobs.  This is within 0.08% of the CPC estimate.  The results of this simulation are shown below in Table 3.11 and in summary Table 3.14.

Table 3.11 – Summary of the aggregate impact of the ‘Promoting Commercialisation of Research and Innovation’ priority: The impact of an increase in capital and labour efficiency in the Manufacturing and Private Services sectors, leading to the direct creation of 1,265 jobs

	
	% change from 
	Absolute change

	
	base after 3 years
	after 3 years

	GDP
	0.36
	£218.14m

	GDP per head
	0.30
	£36

	GDP per employee
	0.22
	£64

	Population
	0.06
	3,046

	Employment
	0.14
	2,931

	CPI
	-0.13
	

	Wages:
	
	

	   Real Before Tax
	0.08
	

	   Nominal Before Tax
	-0.05
	

	Total Unemployment
	-0.64
	-1,183


As this simulation uses the same stimulus as Business Development (capital and labour efficiency) and has a similar sized direct job impact, we expect the results of the two policies to be close.  This is indeed the case, with an employment multiplier of 2.32, a GDP increase of £218.1m and increases in productivity of £36 in GDP per head and £64 in GDP per employee.

3.3 Learning and Skills

The Scottish Enterprise Operating Plan (Scottish Enterprise, 2002) states: “[It is] important to make sure people develop and apply their skills and knowledge and create a culture of lifelong learning within an effective labour market”.  The ‘Learning and Skills’ theme is concerned with lifelong learning and ensuring Scottish workers have a combination of good labour market information and access to informed advice, learning and training.

There are four policies under this theme.  Three of these, ‘Improving the Operation of the Scottish Labour Market’, ‘Ensuring Young People Have the Best Start’ and ‘Promoting Demand for High Quality In-Work Training’, focus on the demand side of the labour market and in improvements in the skill level of Scottish employees.  Although these policies are targeted at the supply-side of the economy, by increasing the skill level of the average Scottish worker they effectively increase demand for employment in the labour market, and this is why we have classed them as demand policies.  Therefore, we have grouped the 1,623 jobs CPC have associated with them together and modelled them as an increase in labour efficiency.  The fourth priority, ‘Narrowing the Gap Between Unemployed in the Worst Areas of Scotland and the Scottish Average’, is concerned with the supply side of the Scottish labour market, as it increases the number of people available for employment in certain areas.  We have modelled this using a reduction in the local real wage.

3.3.1 Combined Labour Efficiency policies: Improving the Operation of the Scottish Labour Market, Ensuring Young People Have the Best Start and Promoting Demand for High Quality In-Work Training

CPC have identified 1,623 jobs as having arisen from these three policies.  We have aimed the increase in labour efficiency at the Manufacturing, Hotels and Catering and Private Services policies.  A 1.09% increase in labour efficiency creates 1,624 jobs in these sectors, which is 0.06% of the CPC estimate.  The results of this simulation are shown in Table 3.12 below and in summary Table 3.14.

Table 3.12 – Summary of the combined Labour Efficiency policies: The aggregate impact of an increase in labour efficiency in the Manufacturing, Hotels and Catering and Private Services sectors, leading to the direct creation of 1,623 jobs

	
	% change from 
	Absolute change

	
	base after 3 years
	After 3 years

	GDP
	0.56
	£337.80m

	GDP per head
	0.49
	£58

	GDP per employee
	0.39
	£115

	Population
	0.07
	3,469

	Employment
	0.17
	3,497

	CPI
	-0.18
	

	Wages:
	
	

	   Real Before Tax
	0.10
	

	   Nominal Before Tax
	-0.08
	

	Total Unemployment
	-0.79
	-1,466


With an employment multiplier of 2.15 and a total increase in GDP of £337.8m (0.56%), this represents one of the most successful Scottish Enterprise policies.  There are large increases in productivity, with an increase in GDP per head of £58 (0.49%) and in GDP per employee of £115 (0.39%).  Unemployment falls by 1,466 (0.79%) and the CPI by 0.18%.  Increasing the efficiency of workers in the Manufacturing, Hotels and Catering and Private Services sectors generates an expansionary effect in the rest of the economy, with more than twice as many jobs being created outwith these sectors.  This is because a labour efficiency shock has two countervailing effects on employment in the firms that receive it.  The efficiency shock will allow the firm to expand output but, on the other hand, the reduction in employment per unit of output limits the increase in employment.  Therefore, the main increase in employment comes not from those sectors that receive the shock but rather from those that do not, because they can take advantage of the reduced input prices.

3.3.2 Narrowing the Gap Between Unemployed in the Worst Areas of Scotland and the Scottish Average

We model this priority differently to the others; the reason being that is does not have a sectoral focus.
  The primary aim of the priority is to redistribute employment to deprived areas, so it would be incorrect to target specific sectors.  Therefore, we run the simulation as a 0.01% reduction in the local real wage, with the aim of increasing employment in the economy as a whole by the CPC estimate of 265. This simulates the impact of an expansion in labour supply. Whereas previous simulations have created a set amount of direct jobs in certain sectors, which then led to indirect jobs in other sectors, here the simulation creates 265 jobs over the entire economy.  This means that there is no possibility for any indirect job creation and consequently the employment multiplier is 1.  Despite this, the results show the impact on the other macroeconomic indicators such as GDP and productivity.  These are provided in Table 3.13 and in summary Table 3.14.

As modelled, the impacts of this priority are very small.  GDP increases by £5.39m and there are minimal changes to productivity and the CPI.  Encouragingly, the largest proportionate impact is on unemployment, which falls by 103 people, or 0.06%.  

Table 3.13 – Summary of the ‘Narrowing the Gap Between Unemployed in the Worst Areas of Scotland and the Scottish Average’ priority: The aggregate impact of a decrease in the local real wage, leading to the direct creation of 265 jobs

	
	% change from 
	Absolute change

	
	base after 3 years
	after 3 years

	GDP
	0.01
	£5.39m

	GDP per head
	0.00
	£0

	GDP per employee
	0.00
	-£1

	Population
	0.01
	277

	Employment
	0.01
	265

	CPI
	0.00
	

	Wages:
	
	

	   Real Before Tax
	-0.01
	

	   Nominal Before Tax
	-0.01
	

	Total Unemployment
	-0.06
	-103


3.4 Summary of Single Region Results

Table 3.14 presents a summary of the information provided in this section, with an extra column detailing cost-per-job (total expenditure on each priority, as given by CPC, divided by the total net number of jobs created).  The summary table provides totals for each theme and for Scottish Enterprise policy as a whole.

Using the stand-alone AMOS model, the total employment generated by Scottish Enterprise activities 2001/2002 is estimated to be between 26,467 and 30,796, depending on the chosen scenario for inward investment.  The multiplier value, that is the overall ratio of the total increase in employment to the direct employment change, similarly lies between 1.71 and 1.93.  The ‘Growing Business’ theme generates the highest level of total employment, with a total increase in Scottish employment of 15,099.

The element of ‘Ensuring Scotland is a Globally Attractive Location’ that is modelled as a straight investment increase to Hotels and Catering and Private Services has an employment multiplier of 3.16, which is the highest multiplier of any policy.  In general, the supply-side policies have higher employment multipliers than the demand-side policies.  This is mainly due to two factors.  Firstly, these policies reduce input prices and consequently reduce the price level.  In such circumstances, Scottish exports become relatively less expensive on foreign markets and therefore demand for Scottish exports and output increases.  Secondly, demand-side policies increase factor prices such as wages and rental rates.  This often means that sectors not directly affected by the priority can find that resources such as labour and capital become too expensive.  In these circumstances, although in the long run migration will ensure that the labour force and capital stock increase and wages and capital rentals fall, in the short-run these sectors are forced to reduce activity as workers move to the higher-paid sectors that experienced the demand shock.  This is an example of crowding-out. 

The overall increase in GDP for the Scottish economy is estimated at between £1,629.73m and £1,778.31m.  Regardless of the inward investment scenario, these all represent increases in Scottish GDP of over 2.5%. The theme with the highest GDP impact is by far ‘Growing Business’ (£966.82m).

Many of the supply-based policies of SE increase the overall competitiveness of the Scottish economy.  In aggregate the consumer price index falls by 0.5% to 0.7%.  Again, ‘Growing Business’ is the theme that makes the largest contribution. 

Scottish Enterprise policy also generates large increases in productivity in Scotland, with GDP per employee rising by 1.38-1.42%% and GDP per head by 2.25-2.45%.  The highest increases in productivity occur in the ‘Growing Business’ theme, which is unsurprising given that every priority in this theme was modelled, at least partly, through an increase in capital and labour efficiency (see Table 2.1 for more details).

Unemployment falls for each SE policy.  The total fall in unemployment is estimated between 12,417 and 14,870, with  both ‘Global Connections’ and ‘Growing Business’ making large contributions.

The final column in Table 3.15 gives cost-per-job, measured in thousands of pounds.  This is SE expenditure on each priority divided by the total number of jobs that the priority generated. The figures generally range from around £5,000 to £17,000 with the overall cost-per-job between £11,400 and £13,260 depending on which inward investment assumption is made. The theme with the lowest cost-per-job is ‘Growing Business’, with a cost-per-job of £6,690.  The ‘Learning and Skills’ theme has a high cost-per-job of £41,200.  This is mainly due to the high level of expenditure on ‘Narrowing the Gap Between Unemployed in the Worst Areas of Scotland and the Scottish Average’, a priority aimed at job redistribution rather than job creation.

4. Inter-regional Empirical Results

The inter-regional simulations using AMOSRUK are generally performed in a very similar way to the single region simulations presented in Section 3.  Where possible, we use the same method to calibrate the size and nature of the shock, i.e. each simulation uses both the same direct employment target and type of shock to the recipient sectors.  Two exceptions to this are the inward investment and New Businesses simulations, which in the inter-regional model include some displacement to RUK exports to ROW, and ‘Narrowing the Gap Between Unemployed in the Worst Areas of Scotland and the Scottish Average’, which uses a different type of shock.  Table 2.2 provides a summary of the priorities and how they were modelled using AMOSRUK.

The most important practical difference between the two sets of simulations is that the sectoral disaggregation differs between the two models.  As Table 2.2 shows, the six sectors in AMOS and three sectors in AMOSRUK are composed of the same 25 aggregated input-output sectors.  However, we assume that Scottish Enterprise policy is focussed on the Manufacturing and Private Services, and occasionally Hotels and Catering, sectors for the single region simulations, and on the Manufacturing and Non-Manufacturing Traded sectors for the inter-regional model.  Studying the composition of these sectors it is clear that, because of the way they have been aggregated, the direct effects cover more of the 25 disaggregated sectors in the inter-regional simulations than in the single region simulations.

Therefore, although in the inter-regional simulations we use the same type of shock and have the same employment target as the single-region simulations, we expect the results to differ.  We anticipate two main differences caused by the fact that the inter-regional model has a less discriminating sectoral disaggregation than the single region model:

· The size of the Scottish results (employment multiplier, GDP, etc.) for supply-side policies ought to be relatively lower for inter-regional simulations than for single region simulations.  This is because there are less indirect sectors in the economy to take advantage of the increases in efficiency and decreases in the price of inputs caused by these policies.

· Demand-side policies can have negative competitiveness effects on open sectors through price and wage increases.  By combining a greater number of open sectors these negative spillovers are reduced, allowing positive spillovers (through increased exports, consumption, etc.) to dominate by a greater extent.  Therefore, the inter-regional model, with more open sectors aggregated as direct sectors, will generate relatively higher results for demand-side policies than for the single region model.

AMOSRUK also reports two additional macroeconomic variables that are not reported in the single region model: the balance of payments and government budget.  The balance of payments surplus for a region is simply that region’s exports of goods, services and income transfers less its imports of goods, services and income transfers.  In other words, it is the balance on the current account.  The government budget surplus is essentially the difference between the taxes on firms, households and consumers located in the relevant region and expenditure by the government, including transfers, in that region.  It is important to note that this shows the contribution of the Scottish economy to the overall UK government surplus or deficit.  These figures do not relate to the surplus or deficit of the Scottish Parliament. 

Finally, it is worth stressing the relationship between the results for the UK, Scotland and RUK.  Take, for example, GDP.  The change in UK GDP is simply the sum of the changes in Scottish GDP and RUK GDP.  Given that Scotland always receives the direct stimulus from Scottish Enterprise policy, the change in Scottish GDP will always be positive.  However, due to spillover effects, the change in RUK GDP could be positive or negative, depending on whether Scottish Enterprise policy generates additional RUK activity or displaces RUK activity.  Negative spillover effects will be detrimental to the RUK economy but not necessarily to the UK economy as a whole – as long as the increase in Scottish GDP is greater than the fall in RUK GDP, the UK economy will benefit from Scottish Enterprise policy. 

4.1 Global Connections

4.1.1 Expanding Digital Connectivity

As with the single-region simulation, we model the ‘Expanding Digital Connectivity’ using an increase in capital efficiency.  The target of 314 jobs in the Scottish Manufacturing and Non-Manufacturing Traded sectors was met using an increase in capital efficiency of 0.077%
.  The results are shown in Table 4.1, and can (as with all simulations) be found in Table 4.14, which provides a summary of all the results.  All results show the impact of the priority after three periods.

Table 4.1 - Summary of the aggregate impact on the Scottish and UK economies of the 'Expanding Digital Connectivity' priority: The impact of an increase in capital efficiency in the Manufacturing and Non-Manufacturing Traded sectors, leading to the direct creation of 314 jobs in Scotland

	Change in:
	Scotland
	UK

	GDP (£m)
	27.45
	28.58

	GDP (% change from base)
	0.04
	0.000037

	GDP per head (% change from base)
	0.04
	0.000037

	GDP per employee (% change from base)
	0.02
	0.000016

	Employment
	438
	456

	Employment Multiplier
	1.39
	1.45

	Population
	416
	0

	Total Unemployment
	-260
	-447

	CPI
	-0.02
	-0.002

	Balance of Payments (£m)
	2.18
	5.17

	Government Budget (£m)
	2.51
	4.75


After three periods Scottish GDP increases by £27.45m (representing a 0.04% increase) and total employment by 438.  The employment multiplier for Scotland of 1.39 is calculated by dividing the total number of jobs created, by the direct number created in the two directly affected sectors.  This is lower than the employment multiplier from the single-region simulation (1.92), a result which arises from the differences in sector definitions between the two models.  The entry corresponding to the change in the government budget in Scotland is interpreted in the following way.  It is the difference between income generated through taxation in Scotland and government expenditure in Scotland (including transfers).  The Scottish contribution to the UK government surplus therefore rises by £2.51m, even after taking into account the £3m expenditure on the priority (CPC, 2002).  The Scottish balance of payments position improved by £2.51m
.

Turning to the impacts on the UK as a whole, we find that GDP has increased by £28.58m, meaning that there is an increase in RUK GDP of £1.13m, which is 4% of the Scottish increase.  Total UK employment has increased by 456, and dividing this by the direct number of jobs created (in Scotland) gives a UK employment multiplier of 1.45, which is higher than the Scottish multiplier.  It is clear that the RUK experiences a marginal benefit from the ‘Expanding Digital Connectivity’ priority and the subsequent expansion in the Scottish economy, and that no crowding out takes place.  The UK government budget and balance of payments also improve, by £4.75 and £5.17m respectively.

4.1.2 Growing the Global Reach of Scottish Companies

The CPC estimate of 1,508 direct jobs arising from this priority was modelled using a ROW export shock to the Scottish Manufacturing and Non-Manufacturing Traded sectors of 0.6837%.  The results are reported in Table 4.2 and in summary Table 4.14..

Table 4.2 - Summary of the aggregate impact on the Scottish and UK economies of the 'Growing the Global Reach of Scottish Companies' priority: The impact of an increase in ROW exports in the Manufacturing and Non-Manufacturing Traded sectors, leading to the direct creation of 1,508 jobs in Scotland

	Change in:
	Scotland
	UK

	GDP (£m)
	50.68
	51.93

	GDP (% change from base)
	0.08
	0.000067

	GDP per head (% change from base)
	0.05
	0.000067

	GDP per employee (% change from base)
	-0.01
	-0.000001

	Employment
	1,656
	1,523

	Employment Multiplier
	1.10
	1.01

	Population
	1,623
	0

	Total Unemployment
	-962
	-1,495

	CPI
	0.05
	0.014

	Balance of Payments (£m)
	-2.66
	19.00

	Government Budget (£m)
	7.19
	23.77


Scottish GDP increases by £50.68m after three periods, representing a 0.08% increase on the base value, while employment increases by 1,656.  Given the direct employment impact of 1,508 this priority generates an employment multiplier value of 1.10.  The priority has a positive impact on net government transfers within Scotland (£7.19m), but there is a balance of payments deficit of £2.66m.  

This is counter-intuitive: how can an exogenous increase in ROW exports have an adverse effect on the balance of payments?  Let us consider exactly how the ROW export shock works its way through the economy.  Obviously, there is an increase in Scottish exports to ROW.  However, since capacity is limited in the short-run, this exogenous increase in ROW exports crowds-out some Scottish RUK exports, which fall in each of the three periods the simulation is run for.  Furthermore, in order to meet the increased demand for their output, Scottish companies import higher quantities of intermediate inputs from RUK than usual.  These two negative effects alone, however, are not enough to offset the positive effect the initial increase in ROW exports has on the Scottish balance of payments.  There is a negative balance of payments effect caused by an externally financed increase in investment in Scotland.  Foreign-owned Scottish-based companies react to the increased demand for their products, combined with the fact that there is insufficient capacity to meet this demand in the short-run, by increasing investment in capital goods.  This investment effect, effectively an increase in imports, is just enough to push the Scottish balance of payments into deficit.  It is important to note, however, that is only a short-run phenomenon, because as soon as its capacity increases Scotland can take full advantage of the boost to ROW exports without crowding out any RUK exports, and the balance of payments will be in surplus. 

As this is a demand shock (as opposed to the ‘Expanding Digital Connectivity’ efficiency/supply shock), we might expect there to be some crowding out in the RUK economy caused by rising prices, etc.  However, this is not the case in terms of GDP - once again the expansion in the Scottish economy actually raises RUK GDP (by £1.25m).  RUK employment, on the other hand, falls by 133 jobs, meaning that there is some crowding out in the labour market.  Consequently, UK employment only increases by 92% of the Scottish total.  Crowding out is not a serious problem though, and the UK employment multiplier does not fall below unity (meaning that, overall, the initial demand injection leads to additional indirect jobs in the UK economy and that the multiplier impact outweighs any crowding out)
.  Unlike the Scottish balance of payments, the UK balance of payments improved by £19m.  This is because much of the increase in intermediate imports and investment that caused the Scottish deficit will come from RUK firms.  Finally, there is a large improvement in the government budgetary position of £23.77m

4.1.3 Encouraging People to Live and Work in Scotland

CPC estimate that this priority created 82 jobs, which we recreated by applying a 0.0403% labour efficiency injection to the Manufacturing and Non-Manufacturing Traded sectors.  The results of this simulation are shown in Table 4.3.

Table 4.3 - Summary of the aggregate impact on the Scottish and UK economies of the 'Encouraging People to Live and Work in Scotland' priority: The impact of an increase in labour efficiency in the Manufacturing and Non-Manufacturing Traded sectors, leading to the direct creation of 82 jobs in Scotland

	Change in:
	Scotland
	UK

	GDP (£m)
	15.12
	16.43

	GDP (% change from base)
	0.02
	0.000021

	GDP per head (% change from base)
	0.02
	0.000021

	GDP per employee (% change from base)
	0.02
	0.000013

	Employment
	150
	185

	Employment Multiplier
	1.83
	2.26

	Population
	130
	0

	Total Unemployment
	-95
	-183

	CPI
	-0.01
	-0.001

	Balance of Payments (£m)
	1.21
	2.77

	Government Budget (£m)
	0.20
	1.52


As a result of this priority there are increases in Scottish GDP (£15.12m), GDP per employee (0.016%) and improvements in the government budget (£0.20m) and Scottish balance of payments (£1.21m).  Despite its small size, the priority works well, as demonstrated by the relatively high employment multiplier of 1.83. 

There are also uniformly positive spillover effects on the RUK economy.  These arise from the fall in Scottish prices and from the expansion in Scottish intermediate and consumption demand.  RUK GDP increases by £1.31m, which is 9% of the Scottish increase.  RUK employment also benefits from the increase in labour efficiency in Scotland, with an increase of 35 jobs (23% of the Scottish total).  These large spillover effects result in a high UK employment multiplier of 2.26.

4.1.4 Ensuring Scotland is a Globally Attractive Location

4.1.4.1 Inward Investment

As with the single-region simulation for inward investment, we have taken the Scottish Enterprise estimate of 6,386 jobs created and made three different assumptions concerning how many of these jobs were actually realised and how many were additional.  We model the inward investment simulations as explained in Section 3.1.4.2, using a combination of investment and ROW export shocks, but with one important difference
.  In the inter-regional model we expect that inward investment in Scotland will reduce RUK activity through direct product-market displacement, as RUK imports from Scotland increase.  We therefore need to introduce an exogenous demand reduction in the RUK as an indirect way of introducing this displacement. 

The method adopted is as follows:

· Scottish exports to ROW are increased by the total expected increase in combined Scottish RUK and ROW exports caused by inward investment.

· Displacement to RUK activities is modelled by decreasing RUK exports to ROW by an amount equal to the expected increase in exports from Scotland to the RUK.

In other words, we increase Scottish exports to ROW while simultaneously reducing RUK exports to ROW by an amount equal to the expected increase in RUK imports from Scotland.  This artificial method of modelling the displacement of RUK activity caused by inward investment avoids the need to alter the original inter-regional Social Accounting Matrix  (which determines the original import intensities in RUK).

4.1.4.2 Inward Investment Scenario 1 – All jobs realised and 100% additionality

The results of using the method described above to create the capacity necessary to generate 6,386 jobs before displacement in the Scottish Manufacturing and Non-Manufacturing Traded sectors are shown in Table 4.4.

Table 4.4 - Summary of the aggregate impacts to the Scottish and UK economies of the Inward Investment (scenario 1) policy: The impact of investment and ROW export injections in the Manufacturing and Non-Manufacturing Traded sectors, combined with displacement of RUK exports to ROW, leading to the direct creation of 6,386 jobs in Scotland before displacement effects 

	Change in:
	Scotland
	UK

	GDP (£m)
	263.64
	191.52

	GDP (% change from base)
	0.42
	0.000246

	GDP per head (% change from base)
	0.35
	0.000246

	GDP per employee (% change from base)
	0.00
	0.000027

	Employment
	7,934
	4,938

	Employment Multiplier
	1.26
	0.79

	Population
	3,848
	0

	Total Unemployment
	-6,288
	-4,872

	CPI
	0.16
	-0.024

	Balance of Payments (£m)
	-90.58
	24.21

	Government Budget (£m)
	62.81
	54.16


Due to the large number of jobs created, this priority has a large impact on the Scottish economy.  GDP increases by £263.64m, or 0.42%, and GDP per head rising by 0.35%.  GDP per employee is unchanged.  Total employment increases by 7,934, while the ‘direct’ change in employment after accounting for displacement effects is 6,276.  This results in a Scottish employment multiplier of 1.26.  The policy generates a large Scottish balance of payments deficit of £90.58m, which is mainly caused by the large increase in investment, much of which is imported into Scotland.  Furthermore, intermediate inputs increase, which means an increase in Scottish imports from RUK.  The government budget increases by £62.81m as receipts from taxation rise.

Inward investment, as modelled here, has negative spillover impacts on the rest of the UK.  RUK GDP falls by £72.12m, so that UK GDP rises by only 73% of the Scottish increase.  This is due to the displacement of RUK activities.  RUK employment falls by 2,996, meaning that the total increase in UK employment of 4,938 is below the direct stimulus to employment of 6,276 – consequently, the UK employment multiplier is below one (0.79).

4.1.4.3 Inward Investment Scenario 2 – Two-thirds of jobs are realised and 48% additionality

This scenario was used in the previous evaluation of Scottish Enterprise (Fraser of Allander Institute, 1999).  The assumption is that only two-thirds of the initial employment claimed for is actually realised, and then only 48% of these jobs are additional.  This means a job target of 2,023 before displacement effects, which we created in the Manufacturing and Non-Manufacturing Traded sectors using combined Scottish ROW export and investment injections, and displacement of RUK exports to ROW.  The results for this simulation are shown in Table 4.5.

Because the same type of simulation was used as with the inward investment scenario 1, the results are qualitatively similar but proportionately smaller.  Therefore, again there is a large increase in Scottish GDP, in this case of £83.72m.  Total Scottish employment rises by 2,523, and direct employment in the Manufacturing and Non-Manufacturing Traded sectors rises by 1,997, resulting in an employment multiplier of 1.26.  The balance of payments worsens by £28.62m but the government budget improves slightly (£0.46m).  Spillover effects are generally negative, with the RUK economy experiencing falls in GDP and employment.

Table 4.5 - Summary of the aggregate impacts to the Scottish and UK economies of the Inward Investment (scenario 2) policy: The impact of investment and ROW export injections in the Manufacturing and Non-Manufacturing Traded sectors, combined with displacement to RUK exports to ROW, leading to the direct creation of 2,023 jobs in Scotland before displacement effects 

	Change in:
	Scotland
	UK

	GDP (£m)
	83.72
	60.47

	GDP (% change from base)
	0.13
	0.000078

	GDP per head (% change from base)
	0.11
	0.000078

	GDP per employee (% change from base)
	0.00
	0.000007

	Employment
	2,523
	1,603

	Employment Multiplier
	1.26
	0.80

	Population
	1,241
	0

	Total Unemployment
	-1,993
	-1,582

	CPI
	0.05
	-0.008

	Balance of Payments (£m)
	-28.62
	7.28

	Budget Deficit (£m)
	0.46
	-2.24


4.1.4.4 Inward Investment Scenario 3 – Two-thirds of jobs are realised and 100% additionality

Under this scenario, only two-thirds of the initial employment claimed for is actually realised, but all these jobs are additional.  This means a job target of 4,215 before displacement effects, which we created in the Manufacturing and Non-Manufacturing Traded sectors using combined Scottish ROW export and investment injections, and displacement of RUK exports to ROW.  The results for this simulation are shown in Table 4.6.

Given that the number of direct jobs created in this scenario is between that in scenarios 1 and 2, and that the type of injection is exactly the same, we find that the results are proportionately lower than scenario 1 and proportionately higher than scenario 3.  Therefore, there are increases in Scottish GDP, employment, and government budget, and a Scottish employment multiplier of 1.26.  The spillover effects to the RUK economy are generally negative, with a UK employment multiplier of 0.80 and an increase in UK GDP that is only 72% of the Scottish increase.
Table 4.6 - Summary of the aggregate impacts to the Scottish and UK economies of the Inward Investment (scenario 3) policy: The impact of investment and ROW export injections in the Manufacturing and Non-Manufacturing Traded sectors, combined with displacement to RUK exports to ROW, leading to the direct creation of 4,215 jobs in Scotland before displacement effects

	Change in:
	Scotland
	UK

	GDP (£m)
	173.88
	125.44

	GDP (% change from base)
	0.28
	0.000161

	GDP per head (% change from base)
	0.23
	0.000161

	GDP per employee (% change from base)
	0.00
	0.000014

	Employment
	5,241
	3,323

	Employment Multiplier
	1.26
	0.80

	Population
	2,584
	0

	Total Unemployment
	-4,136
	-3,280

	CPI
	0.11
	-0.016

	Wages:
	
	

	   Real Before Tax (% change from base)
	0.13
	0.007

	   Nominal Before Tax (% change from base)
	0.24
	-0.005

	Balance of Payments (£m)
	-59.45
	15.25

	Government Budget (£m)
	31.65
	25.98


4.1.4.5 Ensuring Scotland is a Globally Attractive Location

The remainder of this priority, after removing the inward investment component, creates an estimated 1,034 jobs.  As with the single-region simulation (detailed in section 3.1.4.5), we generate these jobs in the model using an investment injection (as the priority chiefly concerns raising infrastructure).  The results of this simulation are shown in Table 4.7.

Table 4.7 - Summary of the aggregate impact on the Scottish and UK economies of the remainder of the 'Ensuring Scotland is a Globally Attractive Location' priority: The impact of an investment injection in the Manufacturing and Non-Manufacturing Traded sectors, leading to the direct creation of 1,034 jobs

	Change in:
	Scotland
	UK

	GDP (£m)
	116.58
	129.08

	GDP (% change from base)
	0.19
	0.000166

	GDP per head (% change from base)
	0.16
	0.000166

	GDP per employee (% change from base)
	0.06
	0.000043

	Employment
	2,436
	2,759

	Employment Multiplier
	2.36
	2.67

	Population
	1,544
	0

	Total Unemployment
	-1,775
	-2,732

	CPI
	-0.03
	0.002

	Balance of Payments (£m)
	-86.69
	-64.67

	Government Budget (£m)
	-22.02
	-3.20


As was the case with the single-region simulation, this priority generates the highest employment multipliers – 2.36 in Scotland and 2.67 in the UK.  This means that for every job directly created by this priority, an additional 1.36 are created in Scotland and an additional 1.67 are created in the UK as a whole.  Scottish GDP rises by £116.58m and there are strong changes in productivity, with Scottish GDP per head and GDP per employee rising by 0.16% and 0.06% respectively.  The Scottish balance of payments worsens and the government budget falls, mainly due to the relatively high cost of the infrastructure project.

Spillover effects to the RUK are generally positive, with RUK GDP increasing by £12.5m, which is 11% of the Scottish increase.  As noted above, the UK employment multiplier of 2.67 is higher than the Scottish multiplier, implying that employment also increased in RUK.

4.2 Growing Businesses

4.2.1 Encouraging e-business and e-society

To replicate the direct effects of this priority we ran a capital and labour efficiency increase to the Scottish Manufacturing and Non-Manufacturing Traded sectors.  We created 758 jobs in these sectors, and the indirect and induced impacts of this on the Scottish and UK economies are shown in Table 4.8.

Table 4.8 - Summary of the aggregate impact on the Scottish and UK economies of the 'Encouraging E-Business and E-Society' priority: The impact of an increase in capital efficiency in the Manufacturing and Non-Manufacturing Traded sectors, leading to the direct creation of 758 jobs in Scotland

	Change in:
	Scotland
	UK

	GDP (£m)
	90.63
	96.19

	GDP (% change from base)
	0.15
	0.000124

	GDP per head (% change from base)
	0.12
	0.000124

	GDP per employee (% change from base)
	0.08
	0.000066

	Employment
	1,167
	1,294

	Employment Multiplier
	1.54
	1.71

	Population
	1,070
	0

	Total Unemployment
	-709
	-1,274

	CPI
	-0.05
	-0.006

	Balance of Payments (£m)
	7.20
	16.84

	Government Budget (£m)
	9.68
	17.18


As we have come to expect from efficiency policies of this type, there are large changes in GDP, productivity and employment in Scotland.  GDP increases by £90.63m, GDP per head and GDP per employee by 0.12% and 0.08% respectively and total employment by 1,167.  This means that the Scottish employment multiplier is 1.54.  There is a Scottish balance of payments surplus of £7.2m and the government budget, after taking into account the expense of this priority, increases by £9.68m. 

Spillover effects to the RUK economy are again positive, with RUK GDP increasing by £5.56m (6% of the Scottish increase).  These spillover effects arise as RUK firms take advantage of decreased Scottish prices (evidenced by the 0.05% fall in the CPI) and increased Scottish intermediate and consumption demand.  The increase in RUK employment is 127, representing 11% of the total increase in Scottish employment.  Again, there is no crowding-out caused by this priority; rather, it has an expansionary effect on the other regions and nations of the UK.

4.2.2 Fostering Entrepreneurial Dynamism and Creativity

4.2.2.1 New Businesses

This strand of the ‘Fostering Entrepreneurial Dynamism and Creativity’ priority is estimated to have created 3,770 jobs.  Using a combination of investment, ROW export and efficiency injections (see section 3.2.2.1 for more details), we created 3,771 jobs in the Manufacturing and Non-Manufacturing Traded sectors, which is within 0.03% of the target.  The results are shown in Table 4.9.

This priority is associated with a large increase in Scottish GDP of £340.40m, which is a 0.54% of the base value.  Total employment in Scotland increases by 6,495 and this leads to an employment multiplier of 1.72.  The effect of the new, more efficient, businesses created by this priority is demonstrated by the large increases in efficiency in Scotland, where GDP per head and GDP per employee rise by 0.47% and 0.20% respectively.  There is a large fall in the balance of payments of £112.87m caused by imports required for the increased investment and for intermediate inputs.  However, government savings (the government budget) rise by £53.15m 

The spillover impacts on the RUK economy are positive.  RUK GDP increases by £17.31m, which is 5.09% of the increase in Scottish GDP.  RUK employment also rises, by 348, so that the UK employment multiplier of 1.81 is higher than the Scottish employment multiplier.  The reason for this is the increase in efficiency in the new Scottish businesses, which generates positive gains for the indirectly affected sectors.

Table 4.9 - Summary of the aggregate impact on the Scottish and UK economies of the 'New Businesses' strand of the 'Fostering Entrepreneurial Dynamism and Creativity' policy: The impact of combined investment, Scottish ROW export, efficiency injections and displacement of RUK exports to ROW in the Manufacturing and Non-Manufacturing Traded sectors, leading to the direct creation of 3,770 jobs in Scotland

	Change in:
	Scotland
	UK

	GDP (£m)
	340.40
	357.71

	GDP (% change from base)
	0.54
	0.000460

	GDP per head (% change from base)
	0.47
	0.000460

	GDP per employee (% change from base)
	0.20
	0.000156

	Employment
	6,495
	6,843

	Employment Multiplier
	1.72
	1.82

	Population
	3,812
	0

	Total Unemployment
	-4,864
	-6,779

	CPI
	-0.09
	-0.005

	Balance of Payments (£m)
	-112.87
	-52.85

	Government Budget (£m)
	53.15
	92.85


4.2.2.2 Business Development

The ‘Business Development’ strand of the ‘Fostering Entrepreneurial Dynamism and Creativity’ priority is chiefly concerned with increasing efficiency and innovation within Scottish firms.  Therefore, we have replicated the creation of the 1,127 jobs estimated to have arisen from this priority using a capital and labour efficiency injection.  The results of this are shown in Table 4.10.  

As one would expect from a priority aimed at promoting innovation and efficiency, there are relatively large changes in productivity, with Scottish GDP per head and GDP per employee rising by 0.18% and 0.12% respectively.  GDP itself rises by £134.78m, representing a 0.215% increase on base and total Scottish employment increases by 1,735, resulting in an employment multiplier for this priority of 1.54.  The Scottish balance of payments position is improved by £10.70m as a result of this priority, but it causes a decline in the Scottish budget of £6m.

Table 4.10 - Summary of the aggregate impact on the Scottish and UK economies of the 'Business Development' strand of the 'Fostering Entrepreneurial Dynamism and Creativity' priority: The impact of an increase in capital and labour efficiency in the Manufacturing and Non-Manufacturing Traded sectors, leading to the direct creation of 1,127 jobs in Scotland

	Change in:
	Scotland
	UK

	GDP (£m)
	134.78
	143.03

	GDP (% change from base)
	0.22
	0.000184

	GDP per head (% change from base)
	0.18
	0.000184

	GDP per employee (% change from base)
	0.12
	0.000098

	Employment
	1,735
	1,923

	Employment Multiplier
	1.54
	1.71

	Population
	1,592
	0

	Total Unemployment
	-1,054
	-1,895

	CPI
	-0.08
	-0.009

	Balance of Payments (£m)
	10.70
	25.03

	Government Budget (£m)
	-6.00
	5.16


The RUK economy benefits from this priority, with RUK GDP increasing by £8.25m and employment by 188.  The UK balance of payments and government budget effects are both positive.

4.2.3 Promoting Commercialisation of Research and Innovation

This priority is estimated to have created 1,265 direct jobs and has been modelled using an increase in capital and labour efficiency in the Manufacturing and Non-Manufacturing Traded sectors.  The results of this simulation are shown in Table 4.11.

Table 4.11 - Summary of the aggregate impact on the Scottish and UK economies of the 'Promoting Commercialisation of Research and Development' priority: The impact of an increase in capital and labour efficiency in the Manufacturing and Non-Manufacturing Traded sectors, leading to the direct creation of 1,265 jobs in Scotland

	Change in:
	Scotland
	UK

	GDP (£m)
	151.26
	160.57

	GDP (% change from base)
	0.24
	0.000206

	GDP per head (% change from base)
	0.21
	0.000206

	GDP per employee (% change from base)
	0.14
	0.000111

	Employment
	1,947
	2,158

	Employment Multiplier
	1.54
	1.71

	Population
	1,787
	0

	Total Unemployment
	-1,183
	-2,127

	CPI
	-0.09
	-0.011

	Balance of Payments (£m)
	12.00
	28.08

	Government Budget (£m)
	7.16
	19.68


As they involve the same type of direct impact (capital and labour efficiency) and targeted a comparable number of jobs, the results for this priority and the Business Development priority (section 4.2.2.2 above) are quantitatively and qualitatively very similar.  Total Scottish GDP rises by £151.26m, or 0.24%, and total employment by 1,947 resulting in an employment multiplier of 1.54.  

Positive spillover effects caused by falling Scottish prices and increased demand for intermediate and consumption goods ensures that the priority has an expansionary effect on the RUK economy, where GDP rises by £9.31m and employment by 211.

4.3 Learning and Skills

As described in Section 3.3, we have modelled the three policies under this theme associated with increasing the level of labour market demand, through improved skills, together (section 4.3.1), and the fourth, which is chiefly concerned with labour supply, separately (section 4.3.2).

4.3.1 Combined Labour Efficiency Policies: Improving the Operation of the Scottish Labour Market, Ensuring Young People Have the Best Start and Promoting Demand for High Quality In-Work Training

CPC have identified 1,623 jobs as having arisen from these three policies.  We have modelled this using a labour efficiency injection and present the results in Table 4.12.

Table 4.12 - Summary of the aggregate impact on the Scottish and UK economies of the combined Labour Efficiency policies: The impact of an increase in labour efficiency in the Manufacturing and Non-Manufacturing Traded sectors, leading to the direct creation of 1,623 jobs in Scotland

	Change in:
	Scotland
	UK

	GDP (£m)
	298.25
	323.06

	GDP (% change from base)
	0.48
	0.000415

	GDP per head (% change from base)
	0.43
	0.000415

	GDP per employee (% change from base)
	0.32
	0.000254

	Employment
	2,964
	3,624

	Employment Multiplier
	1.83
	2.23

	Population
	2,571
	0

	Total Unemployment
	-1,864
	-3,580

	CPI
	-0.17
	-0.020

	Balance of Payments (£m)
	23.64
	54.52

	Government Budget (£m)
	-23.02
	2.43


Combining these three labour efficiency policies generates a large increase in Scottish GDP, which rises by £298.25m, or 0.48%.  Productivity is the most affected variable, with GDP per head rising by 0.43% and GDP per employee by 0.32%.  The balance of payments position improves by £23.64m, but the relatively high cost of the priority negatively affects the government budget, which falls by over £20m in Scotland.

UK GDP and employment increase by £323.06m and 3,624 respectively.  Therefore, the increase in RUK GDP is £24.81m (8% of the Scottish increase) and in RUK employment is 660 (22% of the Scottish increase).  This means that the overall UK employment multiplier is far greater than the Scottish multiplier – 2.23 in comparison with 1.83.  The balance of payments surplus in the UK improves by £54.52m, almost twice as much as the rise in Scotland, and the budget deficit created in Scotland because of the priority is reversed in the UK, where the government budget rises by £2.43m.

4.3.2 Narrowing the Gap Between Unemployed in the Worst Areas of Scotland and the Scottish Average

In the single-region model we assumed this priority operates by expanding the labour supply, and modelled it using a reduction in the local real wage.  However, in the inter-regional model this option is not available, although a similar effect can be attained through imposing a labour subsidy
.  Again, this priority differs from the others in that it is the only one not to have a sectoral focus, so we apply the labour subsidy to the Sheltered sector as well as to the standard Manufacturing and Non-Manufacturing Traded sectors.  The results are shown in table 4.13.

This priority is aimed at job redistribution rather than job creation - this is demonstrated by the small increase in Scottish GDP of £6.34m.  The employment multiplier has to be 1.00, of course, since there are no indirect sectors in the economy to take advantage of the multiplier effect.  The Scottish government budget falls by £72.48m, which is due to the large level of expenditure on the project weighed against its relatively small income-generating properties.

This priority demonstrates crowding out at the RUK level in both GDP and employment.  RUK GDP falls by £0.62m, so that the total increase in UK GDP is only 90% of that in Scottish GDP.  Employment in RUK falls by 35, so that the UK employment multiplier is below one.

Table 4.13 - Summary of the aggregate impact on the Scottish and UK economies of the 'Narrowing the Gap Between Unemployed in the Worst Areas of Scotland and the Scottish Average' priority: The impact of an labour subsidy in the Manufacturing, Non-Manufacturing Traded and Sheltered sectors, leading to the direct creation of 265 jobs in Scotland

	Change in:
	Scotland
	UK

	GDP (£m)
	6.34
	5.72

	GDP (% change from base)
	0.01
	0.000007

	GDP per head (% change from base)
	0.01
	0.000007

	GDP per employee (% change from base)
	0.00
	-0.000003

	Employment
	265
	230

	Employment Multiplier
	1.00
	0.87

	Population
	255
	0

	Total Unemployment
	-156
	-224

	CPI
	0.00
	0.000

	Balance of Payments (£m)
	-0.59
	0.45

	Government Budget (£m)
	-72.48
	-71.76


4.4 Summary of Inter-regional Results

Table 4.14 presents a summary of the information provided in this section.  The total employment generated by Scottish Enterprise activities in 2001/2002 is estimated to be within 21,776 and 27,187 in Scotland, and between 22,598 and 25,933 in the UK, depending on which assumption regarding inward investment is made.  Therefore, Scottish employment changes can be greater or less than UK employment changes, and displacement of employment in the RUK economy by Scottish Enterprise policy may or may not occur.  However, the overall employment multipliers are always above one, with Scottish multipliers lying between 1.50 and 1.58, and UK multipliers ranging from 1.43 to 1.64.  This means that direct Scottish Enterprise policy successfully created indirect employment elsewhere in the economy, although this was more likely to occur in Scotland than in the rest of the UK.  The infrastructure portion of ‘Ensuring Scotland is a Globally Attractive Location’ generated the highest employment multipliers; these are 2.36 and 2.67 for Scotland and the UK respectively.  

The total increase in GDP ranges from £1,315.20m to £1,495.12m for Scotland, and from £1,372.76m to £1,503.81m for the UK, representing proportional increases in Scottish GDP of 2.10% to 2.35%, and in UK GDP of 0.0018% to 0.0019%.  In terms of GDP, there is no displacement of RUK activity by Scottish Enterprise policy, regardless of which inward investment assumption is used.  ‘Growing Business’ is the theme generates the highest GDP changes in Scotland and the UK.

The change in competitiveness, as indicated by the cpi, depends on which type of policy is used.  Demand-side policies dominate the ‘Global Connections’ theme, and as a result the cpi rises between 0.05% and 0.16%, reducing the competitiveness of Scottish goods, while the UK cpi is either unchanged, rises by 0.01% or falls by 0.01%.  In comparison, the ‘Growing Business’ and ‘Learning and Skills’ themes are predominantly supply-based and concerned with increasing efficiency.  The Scottish cpi falls by 0.31% and 0.18% due to ‘Growing Business’ and ‘Learning and Skills’ respectively, increasing the competitiveness of Scottish goods.  The supply-side themes also have a deflationary effect on the UK economy as a whole, with the UK cpi falling by 0.03% and 0.02% respectively.

Turning to productivity we see that, as a result of Scottish Enterprise policy, Scottish GDP per employee rises by 0.95% and GDP per head by 1.79%-2.02%.  The impact on the UK is positive but small, with GDP per employee rising by 0.001% and GDP per head by 0.002%.  

Table 4.14 also shows that unemployment experiences significant falls in Scotland and the UK.  The reduction in Scottish unemployment is between 14,915 and 19,210, while the drop in UK unemployment is 22,318 and 25,608.

The final macroeconomic variables to consider (and the only ones not reported by the single region model) are the balance of payments and the government budget.  Recalling that a positive (negative) figure means a balance of payments improvement (decline), we note that Scottish Enterprise policies are uniformly detrimental to the Scottish balance of payments, generating an estimated deficit between £185.21m and £247.17m.  For the UK as a whole, where inter-regional trades are ignored in calculating the balance of payments, there is an improvement between £41.61m and £58.55m.  The fall in the cpi increases the competitiveness of UK goods, thus creating a balance of payments improvement by the third period.

The change in the public sector surplus generated in Scotland after taking account of the cost of Scottish Enterprise policies ranges from a rise of £19.19m to a fall of £43.15m.  If we assume one of the lower two inward investment employment estimates to be correct, this means that the additional net income directly and indirectly generated by the policies of Scottish Enterprise are less than the cost of the policies themselves.  However, there are positive spillover effects as the RUK budget, which only takes account of rising tax revenues and not the cost of the policies, rises.  The net effect is that the UK government budget rises between £90.13m and £146.54m.

 4.5 Comparison of Single Region and Inter-regional Results for Scotland

This section provides a comparison of the single region and inter-regional estimates of the impact of Scottish Enterprise policy on the Scottish economy.  There are three reasons why the results will differ:

· Differences in sectorisation.

· Different base year data sets – AMOS is parameterised on a 1998 data set, AMOSRUK on a 1999 data set.

· AMOSRUK includes spillover effects between the Scottish and RUK economies that are not explicitly modelled in AMOS.

Table 4.15 shows a brief summary of the differences in employment and GDP, using the medium inward investment employment estimate of 4,215.

Table 4.15 - Differences between single region and inter-regional estimates for Scottish economy, using the medium inward investment employment estimate

	
	Change in total 

employment
	Employment

Multiplier
	Change in

GDP (£m)
	% Change

in cpi
	% Change in GDP

per employee
	% Change in 

GDP per head
	Change in

Unemployment

	Single region
	28,646
	1.81
	1,704.45
	-0.59
	1.40
	2.35
	-13,652

	Inter-regional
	24,494
	1.53
	1,405.36
	-0.39
	0.95
	1.91
	-17,058

	Difference
	4,152
	0.27
	299.10
	-0.21
	0.45
	0.45
	3,406


The difference in employment changes between the two models is 4,512, which is 14.5% of the increase for the single region model.  The differential in GDP of £299.10m represents 18% of the increase for the single region model.  The employment multipliers differ by 0.27 and both GDP per head and GDP per employee are 0.45% apart.  Finally, the differences in the changes in cpi and unemployment are 0.21% and 3,406 respectively.

The differences between actual policies are shown in Appendix 3.  In this table the inter-regional result has been subtracted from the single region result.  We argued in the introduction to this section that supply-side policies replicated using the model with the lower number of direct sectors and higher number of indirect sectors will perform relatively better, and vice versa.  This is confirmed in Appendix 3.  It is clear that the negative entries are concentrated around the demand-side policies: ‘Growing the Global Reach of Scottish Companies’, inward investment, and ‘New Businesses’.  For these policies the inter-regional model produced higher estimates of GDP, employment, etc. than the single region model, due to the fact that negative competitiveness effects of demand-side policies are less extensive when more open sectors are aggregated together.

The positive entries are generally for supply-side efficiency policies, such as ‘Expanding Digital Connectivity’ and ‘Encouraging e-business and e-society’.  The single region model here produces higher estimates than the inter-regional model, because it has more indirect sectors.  These sectors are able to take advantage of the reduction in prices caused as a result of policies.

5. Additional Issues Raised 

In undertaking this evaluation, a number of inter-connected issues were raised which have an impact on the accuracy of the work and which merit further consideration.

5.1  Sectoral Focus

We initially experimented quite extensively with the AMOS model by varying the level of sectoral disaggregation at which the direct impacts apply.  The measurement of indirect and induced effects is sensitive both to the degree of aggregation of the sectors and the specific sectors which are affected.

One issue concerning the degree of aggregation operates in the following way. Imagine a priority that operates only in one Manufacturing sector, say Textiles. What difference does it make if the direct employment effects are measured as those experienced by the Textile sector or as those occurring in the broader Manufacturing sector? A priority aimed specifically at Textiles generates activity changes in other sectors, some of which will be in the broad Manufacturing grouping. Consider a situation in which employment impacts are calculated from numerical simulations where figures are reported at the more aggregated level. In this case, some of the indirect and induced effects from the priority operating in Textiles will be counted as direct effects at the level of Manufacturing.  This can lead to big variations in the measurement of the ratio of direct to indirect effects. That is to say, it can cause big variations in the value of the measured employment multiplier. 

Imagine an economy with three sectors, where in each sector an employment injection of 10 generates a total employment in the economy as a whole of 20. The additional 10 indirect and induced jobs are divided equally between the two other sectors. At the level of one sector the employment multiplier is 20/10 = 2. However, now imagine that we combine, for accounting purposes, two sectors and give an employment injection of 5 to each. The total employment generated in the combined sector will now be (2(5) + (2(2.5) = 15. The impact in the third sector will be the 2(2.5 = 5. The multiplier value will then be calculated as 20/15 = 1.33.   

For policies that generate efficiency gains, the indirect and induced effects on other sectors are almost invariably positive. Efficiency changes increase activity in the targeted sector proportionately more than employment and reduce prices which tends to increase indirect and induced competitiveness effects. With higher degrees of aggregation, the employment multipliers associated with efficiency changes tend to fall. However, with straight demand increases, in the short run quite large negative indirect and induced effects can be produced through increased wages (crowding-out effects in the labour market). In this case, greater aggregation is likely to lead to larger multiplier values. 

A second issue concerning the degree of sectoral disaggregation is that we know from simple Input-Output analysis that variation in production and import patterns across sectors can lead to large differences in the total impact of sector specific demand increases. Similar results apply for supply-side stimuli too. The implication of this is that one can lose accuracy through imprecision in the sectoral detail of impacts.

The key practical issue here is that at present the direct impacts of SE policy are not reported with a sufficient degree of sectoral disaggregation for the sectoral detail in the AMOS model to be exploited. In principal, the greater the sectoral disaggregation of the estimated direct impact of SE policy, the better. 

5.2  Time Period of Analysis

Effective policies instituted by Scottish Enterprise will have indirect and induced impacts that take a long time to fully unfold.  Figure 4.1 shows the absolute employment effects generated by an increase in export (tourist) demand in the Hotel, Restaurant and Catering sector using AMOS, the single region model. Note that in the initial time periods the increase in total employment is less than the increase in the Hotel and Catering sector. The employment multiplier here is less than one. Crowding-out in the labour market means that the net employment in other sectors is falling as a result of the expansion in Hotels and Catering. Over time, employment in Hotels and Catering falls slightly, as a result of increased investment in that sector leading to the substitution of capital for labour, but employment in other sectors grows as inmigration and investment adjust to the initial demand stimulus. By year 20, the total employment change is over three times the change in year 1. Figure 4.2 shows the same sorts of effects for the employment impacts of an increase in efficiency in the Electrical and Engineering sector. Note that initially total employment change is close to zero and grows gradually over time.

At the level of the more aggregated sectors used in this evaluation, the employment multiplier values seem much more stable over time, but the total effect of any priority grows with expansion in both direct and indirect/induced effects.  For example, the ‘Expanding Digital Connectivity’ priority generates 604 jobs in total after 3 years, 755 after 5 years and 880 after 7 years.

These results have clear implications for the identification of the overall impacts of SE policy. Some changes in activity variables in Scotland will depend upon successful policy undertaken in previous time periods. Also the impacts of policy undertaken in one period that has a continuing direct impact will have differing, and generally increasing, knock-on impacts in the future. How accurately can these effects be identified and tracked over time?

5.3 Policy decay

In the previous section we indicated the extent to which the indirect and induced effects associated with policy that affects a step change in export demand or efficiency. Such a policy would have direct effects that continue indefinitely, permanently affecting the level of activity in the Scottish economy. However, it is likely that the direct impact of policy will fall after some point, so that the policy is subject to effectiveness decay. Most SE policies are generating investments in human or physical capital. As such the should generate benefits that continue over time though the rate of depreciation of these assets is likely to vary. If this is the case, then the time path of total impacts will be some combination of increasing indirect and induced multiplier values over time competing with falling direct effectiveness.

The key issues raised by the comments in this, and the previous section, are that policy evaluation should have a clear time dimension, and that different policies might well have different patterns of impacts over time, reflecting differential policy decay and multiplier values.

5.4  Consistency of modelling with direct measurement of effects

For accuracy, the hybrid approach adopted here requires that the information collection on the direct impacts of policy and the modelling of indirect and induced effects are based around consistent perceptions about the operation of the Scottish economy. We have no detailed knowledge over the way in which the direct effects are derived. However, a couple of apparent anomalies are discussed in this section.  

One issue has already been raised. The modelling work suggests that knowledge concerning the time path of direct impacts, both on average and differentiated across different types of is crucial for an accurate assessment of the effect of SE activity.  However, this seems to be a topic given little weight in measuring the direct impacts.

A second issue is illustrated in Figure 4.2. It is often the case, as here, that in the AMOS model an improvement in efficiency in one sector will lead to a fall in employment in that sector, even though employment in the economy as a whole rises. Given that many of the initiatives that SE pursues are of an efficiency increasing type we would expect to see this outcome more frequently in the measurement of the direct effects.

5.5 Additional data collection

There are a number of areas where the modelling results would benefit from more extensive, more detailed or qualitatively different information concerning the direct impacts of the policy priorities. 

Sectoral disaggregation

It is very difficult to accurately identify the effects of policy on those sectors of the economy indirectly effected by any particular Scottish Enterprise priority through demand, cost and competitiveness effects, without knowing the detailed sectoral impact of the direct effect. For example, we know that the estimates of the indirect effects are sensitive to the degree of sectoral aggregation used in identifying which sectors are directly, and which indirectly, effected by a particular priority. Therefore, greater precision could be attained in the modelling results through a more accurate specification of the specific sectors targeted by a particular priority and the relative take-up between different sectors. 

More specific direct impacts

Greater accuracy could be achieved in modelling the indirect effects, if the direct effects of the policy were more straightforwardly quantified. The point here is that the direct effects are given in terms of their effect on employment. However, this is often not the direct target, which is more likely to be increased efficiency or output. For example, it is  a lot easier to calculate the indirect effects of a policy to stimulate exports if the direct effects are measured in terms of increased exports rather than increased employment.

The time path of direct effects

For most priorities, it takes time for the indirect effects to build up and reach their maximum size. However, it is also likely that the direct effect of the policy is simultaneously falling, after some point, through some form of effectiveness decay. More information on the timing of direct effects would be desirable. 
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Appendix 1

A Condensed Version of the AMOS CGE Model

	(1) Commodity Price
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	(2) Consumer Price Index
	
[image: image3.wmf]cpi

p

p

p

i

i

i

i

UK

i

i

UK

i

ROW

i

i

ROW

=

+

+

å

å

å

q

q

q



	(3) Capital Price Index
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	(4) User Cost of Capital
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	(5)  Labour Supply
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	(6) Capital Stock
	
[image: image7.wmf]K

d

K

K

i

t

S

i

i

t

S

i

t

,

,

,

(

)

=

-

+

-

-

1

1

1

D



	(7) Labour Demand
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	(8) Capital Demand
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	(9) Labour Market Clearing
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	(10) Capital Market Clearing
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	(11) Household Income
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	(12) Commodity Demand
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	(13) Consumption Demand
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	(14) Desired Capital Stock
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	(15) Capital Stock Adjustment
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	(16) Investment Demand
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	(17) Government Demand
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	(18) Export Demand
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Notation

Activity-Commodities

i, j are activity/commodity subscripts.

Transactors

UK = United Kingdom, ROW = Rest of World

Functions

p (.)

cost function

uck(.)

user cost of capital formulation

KD(.), ND(.)
factor demand functions

C(.), I(.), X(.)
Armington consumption, investment and export demand functions,



Homogenous of degree zero in prices and one in quantities

Variables
C

consumption

D

exogenous export demand

G

government demand for local goods
I

investment demand for local goods

(K

investment demand by activity

KD, KS, K*, K
capital demand, capital supply, desired and actual capital stock 
L

labour force

ND, NS, N
labour demand, labour supply and total employment

Q

commodity/activity output

X

exports

Y

household nominal income

b

elements of capital matrix

cpi, kpi 
consumer and capital price indices

d

physical depreciation

p

price of commodity/activity output

u

unemployment rate

uck

user cost of capital

wn, wk

wage, capital rental

(

share of factor income retained in region

(

consumption weights

(

capital weights

· capital stock adjustment parameter

Note (*):  A number of simplifications are made in this condensed version of JEMENVI.

1. Intermediate demand is suppressed throughout (e.g. only primary factor demands are noted in price determination in equation (1) and final demands in the determination of commodity demand in equation (12).  

2. Income transfers are generally suppressed.  

3. Taxes are ignored.

4. The participation rate is ignored.

5. There are implicit time subscripts on all variables. These are only stated explicitly in the capital updating equation (6).

Appendix 2 – Calculation of Investment and ROW Export Shocks in the Inward Investment and New Business Simulations

1. Inward investment simulations
i) Percentage change in investment,
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We require that the percentage change in capital stock/capacity equals the percentage change in employment, calculated from the (Scottish-Enterprise-provided) inward investment employment projection.  In other words, we are making the implicit assumption that the incoming plants have the same technology as existing plants in the same sector:
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(1)

where E is employment and K is capital/capacity.

The change in capacity must equal the exogenous change in investment:
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In AMOS and AMOSRUK, investment equals 15% of the capital stock:
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(3)

Dividing both sides of (2) by I and multiplying the top and bottom of the right hand side by K gives:
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Using (3):
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Finally, using (1) we can find the necessary percentage investment shock:
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This is the total investment shock over the three years.  Therefore, we divide this figure by two and allow half of the investment to come on line in period 2 and half in period 3.

ii) Percentage change in ROW exports, 
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Similarly to i) above, we require that the percentage change in output equals the percentage change in employment:
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(4)

Given the investment shock to a sector, we want to find the corresponding ROW export shock such that the actual change in exports in each sector equals the actual change in output caused by the increase in investment:
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Dividing both sides by XROW and the multiplying the top and bottom of the right hand side by Q gives:
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Finally, using (4) we can find the necessary percentage ROW export shock for each sector:
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To make the export demand consistent with the increase in the capital stock, we build up demand by entering half this amount in period 2 and the full amount in period 3.

2. New Businesses Simulations

For the New Businesses simulations, we use the same overall method as adopted with inward investment, but with two differences:

· There are slight displacement effects in the inward investment simulations, which means that the increase in employment, 
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, is not fully realised.  In the New Businesses simulations, however, the increase in employment must be met because displacement effects have already been taken into account in the employment estimate from CPC.  Therefore, we scale the investment and ROW export shocks until the employment target (3,770 jobs) is met.

· New Businesses are assumed to be 50% as export-intensive as existing firms.  Therefore, to calculate the New Businesses ROW export shock we multiply the inward investment ROW export shock by one-half of the sector’s total exports to output ratio:
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Again, this export shock is built-up over periods 2 and 3.
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� AMOS is an acronym for A Macro-micro model Of Scotland.


� In this case three hypothetical scenarios concerning the effectiveness of this inward investment priority were also considered.


� The economic interactions captured in the AMOS model are extensive. Only the main effects are listed below. A detailed account is given with each priority. 


� These 25 sectors are themselves aggregated from the original 128 input-output sectors.


� Although the actual target is not always precisely met, the simulation results are reported as if it were.


� Actual population, not working age.


� CPI stands for the Consumer Price Index and provides a measure of inflation (price movements) in the economy.


� Real wages are adjusted for inflation whereas nominal wages are not.  For example, in Table 3.1 nominal wages fall by 0.01% but since prices fall by 0.03% this means that real wages have actually risen, by 0.02%.


� These multipliers are given by (Total employment after t years)/(Employment in direct sectors after t years), where t equals 5 or 7.  The fact that these multipliers fall does not mean that total employment is falling – it is rising, but at a lower rate than the increase in direct employment.


� Calculated using 6,224 as the direct employment change.  Using 6,386 (the Scottish Enterprise estimate before displacement) as the direct employment change means an employment multiplier of 0.99.


� In 1999, Scottish Manufacturing firms exported 77% of their output, and Scottish Non-Manufacturing Traded firms exported 27% of their output.


� This simulation also differs in that it uses an ‘Exogenous Real Wage’ labour market closure, while the others use a ‘Bargaining’ closure.


� Note that this is a lower increase than was required to create the same number of jobs in the single-region model (0.13%).  This is because in the inter-regional model the shock was applied to a larger number of the 25 input-output sectors which form the three sectors in AMOSRUK (see Table 3.2).


� We report the flow change, i.e. £2.51m represents the difference between the balance of payments in period 3 and in the base period.  An alternative would be to report the cumulative effect over the three periods, given that the focus of policy might be on the size of the overall deficit/surplus and not just the flow in the third period only. 


� For a policy to be detrimental to UK employment, the employment multiplier must fall below zero.  When the multiplier is between zero and one, the policy is only detrimental to the RUK economy.


� Since the inward investment employment estimates come from Scottish Enterprise and not CPC, they do not include displacement effects.  Therefore, as with the single region simulations, we do not hit the employment estimate exactly, but rather create the right amount of inward investment to hit the estimate before displacement effects.  Therefore, the actual direct employment created will be lower than the estimate.


� The only difference is that there is a regional consumer demand injection associated with a labour subsidy, given that it is not primarily financed within Scotland.


� The negative impact of a demand expansion on regional competitiveness neglects any product variety effects, as stressed by the new geography.  See, for example, Fujita et al (1999).


� The shock is entered in period 1 but, since capital stock is fixed in any period, it takes one period for the increase in investment to work its way through to a change in the capital stock. 
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