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Figure 3: ARIMA (4,1,1) for the number of overnight stays in the Basque Country
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Plaza, The Return on Investment of the Guggenheim Museum, Bilbao, 2006

An analysis of 348 months of data on overnight stays in the service sector in the province of Biscay found that the GMB produced an extra 61,742 monthly overnight stays (0.64% increase - equivalent to 740,904 overnight stays per year). This finding was then compared with non-local visitors to the museum itself: 66,064, a similar figure. 

3.2.1.2 Assessment of the Guggenheim’s employment impact 

Employment growth since the museum opened is calculated at 4,500 based on traditional input-output methods and using Provincial Treasury data. Service sector employment in the province grew by 709 jobs per quarter between 1976 and 1997, and by 771 jobs per quarter between 1997 and 2004. From the ARIMA analysis of service sector employment (fitted relationship in Figure 4 below), the author concludes; ‘This change in trend could be read as the generation of 907 new full-time jobs as a result of the opening of the Guggenheim in Bilbao’.  In the hotel sector alone, the numbers of persons employed rose from 415 to 932 between 1997 and 2004.   
Figure 4: ARIMA (1, 0, 0) for the number of persons employed full time in the service sector in the province of Biscay
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A third comparative estimate using multiplier analysis applied to visitor numbers (GMB = 900,000 p.a.), as derived from heritage venues
 produced 834 total FTE jobs (made up of direct jobs, plus indirect jobs created through spending on suppliers, services etc. and induced jobs through further rounds of spending in the economy from indirect jobholders). 

3.2.1.3 Assessment of the Guggenheim’s impact on Bilbao’s business structure

Plaza cites an earlier study of the GMB’s effect on Bilbao’s business structure (Del Castillo and Haarich, 2004). This found that the sector dealing directly with tourists (restaurants, hotels, retail) benefited most from the GMB, although some positive effects were also found on cultural and creative sectors, such as translation and secretarial services and the artistic, library and handicraft sectors. From this perspective, the opening of the city to tourists and other visitors has induced new skill requirements, new offers and new amenities - online reservations, strategic alliances between hotels, restaurants and tour operators, knowledge of foreign languages, improved and enhanced advertising - all of which constitute an additional demand for business services, for managing change and restructuring (Plaza 2008).  This is confirmed in Plaza’s most recent study on the GMB effects (Plaza 2009) where the number of firms in cultural tourism, art and related sectors in Bilbao were measured between 1995 (two years prior to Guggenheim opening) and 2005. The largest increases in the number of firms created during this period were, however, in ‘Other business activities’ (e.g. consulting) (+6,094); Architectural services (+1,200); Computers (+438); Publishing & Print/Media/News/Film & Video (+220); Advertising (+203) and these sectors together accounted for over 35,000 additional jobs in the province. Other growth activities included Sports (+159); Travel & tourism operators/assistance (+153), Artistic & Literary Creation/Arts Facilities/Galleries (+150); Interior design (+111) and Museums (+5).  The hotel & restaurant sector recorded an increase in the numbers employed of 3,804, although the number of firms fell from 6,661 to 6,110 during this period, indicating expansion by existing firms. In terms of productivity, this region also ranked highest of all Spain’s provinces in 2003 measured by value added per employee (Plaza 2008).

3.2.1.4 Assessment of the Guggenheim’s Return on investment 

Plaza uses the findings of the time series analysis to calculate the return on investment (ROI) produced by the Guggenheim’s economic impacts (Figure 9). This compares the capital investment and operating (franchise) costs incurred by the metropolitan authority and other public funders, with the cash flow generated by visitors to the museum/City measured by additional tax revenues received by the metropolitan authority. A time series 1997-2017 uses a cash flow calculation discounted at 8% p.a. to calculate the net present value (NPV) and pay back of the initial capital investment, after allowing for residual land values. The ROI of the GMB is calculated taking cash flows corresponding to the net income plus depreciation and amortization calculated from the GMB’s income statement. This produces a ROI of 10.9% and indicates a payback (breakeven) point will be reached by 2015, including purchase of the costs of the permanent collection (excluding this initial cost, payback would have been reached by 2006). 

 Figure 5: ROI of the GMB to the public treasuries
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3.2.1.5 Assessment of the Guggenheim’s effect on locations of cultural activity

Using firm location data Plaza (2009) mapped the location cluster of art-related establishments (art galleries, auction, antique houses etc.) pre and post the GMB as at 2006. Figure 8 illustrates this cluster effect in proximity to the GMB.

Figure 6: Art-related Cluster in inner-city Bilbao 2006
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Plaza et al., Bilbao’s Art Scene and the “Guggenheim effect” Revisited, 2009

While this study found that galleries had relocated closer to the GMB and new establishments also opened up in the same area (a total of 81 establishments), this was not at the cost of other cultural districts in the city. A separate cluster of 32 contemporary art galleries, antique and auction houses has developed in the Casco Viejo area adjoining the Abando (GMB) district, including handicrafts, manufacturing as well as retailing and art market activity. The Province (Biscay) exports in foreign trade for art have increased bv over 400% between 1990 and 2007, and the amount in imports by over 500%, together indicating a vibrant international import/export art market centred on Bilbao.

3.2.2 Viability of approach for C&S impact assessment in the UK 
Although Plaza acknowledges the wider social and economic regeneration that occurs both in the immediate area and city-wide, it is difficult to draw direct relationships between a cultural facility like the Guggenheim and particular employment and economic variables. It is possible that the relationship may not be direct and is also associated with some of the wider infrastructure projects in Bilbao that have supported the Guggenheim, such as new airport terminals, waterfront office developments and housing etc.. While the results indicate that increases are associated with the museum opening, there is limited information about external influences. 

No use of an external control has been made in these studies, or an assessment made of the effect of other cultural/non-cultural attractions and local/domestic economic factors in the area. Although increased visitors to other cultural establishments is evident (e.g. visitors to Bilbao Museum of Fine Arts grew from 95,000 in 1996 to 154,000 after GMB opening – c.40,000 attributable to the Guggenheim where a combined GMB-MFA ticket operates), as is growth in firms/employment and co-location. As a check on the research model, the findings have been triangulated with internal (venue visitors) and external data (employment, visitors).
As a check on the research model, the findings have been triangulated with internal (venue visitors) and external data (employment, visitors). 

The NPV calculation is a straightforward capital investment appraisal method, but relies on I-O multipliers for tax revenues. As a single case the example demonstrates how project based data (visitor numbers – tourists: local) and capital spending (investment) can be important in modelling the effects to the wider economy.

3.2.2.2 Availability of comparable data in the UK 

Data used to develop an impact model and attribute effects to the cultural facility included those identified in Table 3. 

The studies use data that is broadly equivalent to that available in the UK and so a similar approach could be adopted. The model requires information from the study venue and there maybe problems associated with this where visitor data is not disaggregated between origin/type (e.g. overseas/overnight tourist). As a primary data source, it is possible that this could be developed by building estimates of venue data (from secondary data sources and comparators) into the model. However, there are significant limitations in doing this without some verification of visitor profiles and consumption behaviour (e.g. travel hotel accommodation). In the UK this level of information is drawn from public but particular private sector and ‘proprietorial’ sources, including market research companies, commissioned member surveys by trade associations (e.g. British Hospitality Association) and bespoke models, notably STEAM and Cambridge (Table 8. below).

Table 3: Data sources used in Guggenheim studies

	Data
	Source
	UK Equivalent

	No. of visitors to GMB since inception - 1997-2006. Visitors to other museums
	GMB and other museums own data
	Individual venue (and Arts Council/English Heritage et al.), CultureMap venues (e.g. Audiences London, Audiences South)

	Overnight stays by foreign visitors to the province (Biscay)
	Spanish National Statistics Institute (INE)
	Visit Britain, local authorities/RDA, STEAM & Cambridge models (disaggregated national arrivals)  Local authority, tourist board and hotel industry (BHA) survey of bed nights

	Nos. employed in 3* to 5* hotels in the City 1992-2007 and in the province 1992-2004
	Spanish National Statistics Institute (INE)
	All hotel, hospitality establishments - ABI (SIC, sample), IDBR, Trade Associations (HIA, BHA) 

	No. of hotel beds in province 1992-2004
	EUSTAT (Basque Statistic Institute)
	Regional (RDA) and local authorities, Visit Britain, HIA, BHA

	Nos. employed in service sector in province 76-2004
	EUSTAT (Basque Statistic Institute)
	Annual Business Inquiry (ABI)

	Industry employment change in the city by NACE sectors 1995 and 2005
	EUSTAT
	ABI

	Business services/ establishments (firms) and employment therein 1994/5 and 2004/5; Art Enterprises by District
	EUSTAT, Bilbao City Council
	ABI

	Labour productivity by national province per employee - 2003
	INE
	ONS (GVA) region, sub-region (NUTS3)

	Capital costs of GMB pre-opening (Euros 166m)
	Tribunal Vaxco de Cuentas Publicas
	Venue organisation; Funding bodies (e.g. Lottery, NLDB/NDPBs)

	Additional tax (direct + indirect) revenue due to GMB using input-output analysis (Euro36 tax revenue per non-Basque visitor)
	Provincial Treasuries of Biscay
	Published sectoral multipliers, regional I-O (ONS), comparable venues/visitor economies,  IDBR (VAT, Tax)


3.2.3 Conclusions on viability of approach for C&S impact assessment in the UK
The study was of a single facility (the Guggenheim) based on longitudinal data on visitors (tourists, overnight stays, tax revenues) and employment in local hotels as well as firms/employment change pre and post the museum opening. This exercise also estimated the return on public investment in the facility from additional tax revenues. 

In cases where robust before and after data on visitor numbers (local, non-local), and local employment in key sectors (hotels, tourism) is available annually this method could be applied in the UK. This level of data is available in locations and local authorities where visitor and local economic data is collected regularly throughout the year (Table 3). The approach could potentially address the investment impact of C&S projects on: Business start-ups; Business mix and performance (growth, employment, GVA and visitor numbers.
It should also be possible, as in the Bilbao study, to compare the results of any analysis with those obtained through appropriate multiplier analysis. The richest and most up to date data is therefore more likely in destination areas where key stakeholders (local authorities, trade associations, tourist promotional agencies, venues) produce detailed data on visitor activity, including origin, overnight/day visitors and related spending in the local area through systematic surveys and returns to funding bodies (e.g. ACE, MLA, DCMS). Regionally and in key tourism areas, access to national (e.g. tourist boards) and trade association survey data on hotel/bed nights and visitor spend would ideally be required in order to validate and assess the spatial distribution of visitor activity, i.e. impact and catchment areas (DCMS, 1998).  

The methodology used would be most applicable to C&S facilities in the UK where similar conditions existed – i.e. a unique facility, a visitor attraction, established for a number of years and located in a ‘destination’. The Guggenheim in Bilbao is likely to be most comparable to areas where a new C&S facility is located in an undeveloped site or area with no pre-existing facilities of a similar nature (e.g. Tate St Ives, Eden Project, Salford Quays). These area/facility types are also likely to be the locations where regular visitor and local economic data has been collected since opening, as the prime source for the required time series data and where effects are most easily attributable. On the other hand, cases of upgraded facilities and those attracting primarily day visitors would be less feasible (e.g. Wembley Stadium, Arsenal FC Emirates Stadium).

3.3 Valuing Greenness   
Full title: Varma, A. for the Greater London Authority (GLA). “Valuing greenness: is there a segmented preference for housing attributes in London?” 2003.

Type of study: Cross-sectional regression analysis of variations in average house prices across London wards.

Peer Review Status: No – commissioned research report.

Introduction: This study undertaken for the GLA uses statistics on open green spaces along with socio-economic indicators at ward level and below to explain the variation in house prices. The analysis provided the basis for a 2003 GLA report, Valuing Greenness: Green spaces, house prices and Londoners’ priorities.

Summary of results: The study found that if a ward had 1% more green space then this would be associated with average house prices in that ward being 0.3% to 0.5% higher than in other wards.  

Overview of methodology: A form of hedonic pricing methodology (HPM) was applied: a simple semi-log regression model using selected ward level attributes including open green spaces to explain the variation in house prices across London wards. The research attempts to isolate the significance of green spaces in explaining the variation in house prices from the other area characteristics.
3.3.1 Case study methodology and use of data

The study utilises the hedonic price method (HPM). This is a well-established indirect valuation technique which uses the cost (price) of housing to estimate the amenity value of an environmental improvement, through the observed behaviour of individuals in the housing market. Thus the HPM is used to estimate the amenity benefits accruing to local residents from changes to those attributes which influence the market price of a dwelling. HPM studies have tended to examine the effects of environmental attributes on house prices, for example: urban air quality, water quality, waste sites, airport noise, woodland, landscape and parks and open spaces (Powe, Garrod & Willis, 1995). In the USA, sports stadia have also been examined as an amenity impacting on house prices (see Feng & Humphreys, 2008; Dehring, Depken & Ward, 2006 and on Berlin, see Ahlfeldt & Maennig, 2008. 

In Valuing Greenness, it is assumed that the purchase price of a house is determined by a number of characteristics, including: local socio-economic factors (e.g. quality of schools, access to health services and the local unemployment rate), as well as environmental quality and local amenities such as green spaces, transport links and access to other services. Geographic information system (GIS) data has also been used to complement available statistical data. 

The model is based on a semi-log regression equation estimated on a cross section of London wards; details are given in the box below;
	   
[image: image5.wmf]i

i

i

i

e

X

InHP

+

+

=

å

=

10

1

0

b

a

    

 where HP is the average house prices in a ward

[image: image6.wmf]0

a

 is the intercept


[image: image7.wmf]i

b

are the coefficients of  the explanatory variables
Xi (i=1-10) are the explanatory variables, respectively:

1 is Travel time to central London

2 is Income support

3 is Dwelling density

4 is Percentage of ward that is green space
5 is SATs (education indicator)

6 is Domestic burglary (crime indicator)

7 is High affluent dummy variable

8 is Overcrowded households

9 is NO 2 average (environment indicator)

10 is Health facilities indicator

ei is the error term



Varma, A. Valuing greenness: is there a segmented preference for housing attributes in London?, (2003)
Regressions were run based on data from 760 wards (using 1998 ward boundaries). The explanatory variables all had significance at 95% confidence intervals. The coefficient of determination (known as R squared, R2) which measures how much of the variation in house prices is determined by the chosen explanatory factors shows that the model explains about two-thirds of the variation in home sale prices. 

In relation to the green space factor, on average a 1% increase in the amount of green space in a ward (as measured) was associated with a 0.3% to 0.5% increase in the average house price in that ward.  

More significant factors in determining house prices were the proportion of income support claimants in a ward, where a 1% fall was associated with a 3.1% to 4.2% higher average house price; a 1% reduction in travel time to central London associated with a 1% to 1.5% increase in price; and a 1% decrease in the number of pupils scoring less than level 4 (as a proportion of total pupils aged 10) was associated with a 0.4% to 0.7% increase in house prices.   

Varma acknowledges that controlling for the level of green space in an area is difficult. This is mainly because the attributes of green spaces are numerous and require different methodologies to measure them. For example, measuring biodiversity values is different from the active sports value of green spaces.  Survey based techniques can value green space as a whole or an aggregate of individual attributes.  This study excluded key green space amenities from their measure, including urban parks, gardens and commons. Subsequent studies have focused on the impact of parks and green space provision in relation to deprivation and ethnic minorities, using GIS-based mapping of green space, correlated with IMD (deprivation), census and accessibility indices – see Brainard et al. (2005) and most recently Urban green nation: Building the evidence base (CABE 2010).  These combine qualitative (survey) and quantitative spatial data analysis techniques. New open and green space data sets are now available (notably the Generalised Land Use Database), such that if this study were to be undertaken today, a more comprehensive land use cover and local data on this amenity factor would be obtainable, in combination with local area demographic, house price and amenity statistics. 

3.3.2 Viability of approach for C&S impact assessment in the UK 
In terms of transferability to Culture and Sports facilities, the issue of how far parks & green space are comparable amenities obviously arises, and the extent to which C&S venues add value to property prices has until very recently not been examined in the UK.
 Causality between the C&S venue and house price/value may be hard to determine since, as shown by this study, many factors are found to affect house prices.

This study focused on domestic property purchases (not rents) so did not consider effects on other property values, i.e. non-domestic premises (e.g. using Valuation Office - VOA data) - a common feature of HPM studies (Powe, Garrod and Willis, 1995). The value link for non-residential property will be different to house prices, but is likely to be influenced by sales/customers associated with a C&S facility (cf. Does Money Grow on Trees, CABE) and the amenity value for employers/employees (as found in Powe et al. 1995, Myerscough 1988, and in city location decisions such as in The Netherlands, Marlet 2005). Data sets used for other property values and business activity are however available at various geographies for the C&S investigation.

The appeal of this methodology is the combination of higher level ward level comparative data, with lower level geographic area data, visualised in GIS map format. Data at ward level combined with local area data (including facilities) could therefore provide a ward by ward comparison of the effect of a group of facilities, particularly given their uneven distribution at ward and local authority level. Benchmarking C&S provision and performance quality, (e.g. Best Value/NIS Performance Indicators) also takes place at these levels, rather than at single facility or even neighbourhood. With the improvements in physical asset data mapping (cf. CASE, Living Places, Cultural Planning Toolkit - Evans, 2008), a regression-based model could aggregate and cluster C&S facilities and other ward level amenities against socio-economic and environmental characteristics, including house and other property prices. 
Using time-series/panel data, rather than the cross-sectional data used here, could potentially increase the robustness of the analysis, as the author notes: ‘a time series analysis could realistically show any channels of influence and implications resulting from changes in variables’ (p.16). The value of time series data, or at least the use of several data measurement points over time, would be to reduce the impact of short term factors or area characteristics that are not controlled for.  This would highlight the effects post facility development and the build up of amenity benefits reflected in house values arising over time. Other hedonic pricing studies have used several measurement points, including ‘before and after’ the introduction of improvements and new facilities (Ahlfeldt & Maennig, 2008 & 2009). 
3.3.2.2 Availability of comparable data in the UK 
Adopting an approach that analysed data at the ward and local authority level would suggest the use of aggregate C&S data on facilities, but one that draws on consistent facility level data. This is available through the Culture and Sport Physical Asset Mapping Toolkit (CASE, August 2010) which provides a typology of C&S facilities and comparable sources of data at point locations, which can be quantified and visualised in GIS at varying geographic levels. Wards, groups of wards (e.g. regeneration areas, deprivation clusters, town centres) and even whole boroughs could be mapped in this way, using the C&S facility types (e.g. museums, theatres, arts venues) or combinations of these (e.g. all cultural, all sporting etc). 

The regression analysis could be undertaken using the C&S facility (‘count’) factor in place of the green space areas used in this study. The significance of the C&S variable would be ascertained using a similar approach to the Varma study. Weighting of the C&S facility factor could, in principle also be further applied to reflect scale or significance, again using the Mapping Toolkit and facility-specific data (e.g. usage/visitor numbers, capital cost - per Project database). Although, the assessment of the information on projects that is available has found that such information is not always readily available and time consuming to collect.  In terms of the availability of potential explanatory data:

Travel time Due to the study’s location (Greater London) there may be data issues with replicating the data on travel time elsewhere in the UK.  Travel time to central London is available for the London area but is not necessarily available at the same detailed level for other urban and rural areas in the UK (e.g. travel time to nearest urban centre). For the data to be collected for other locations in the UK, a number of sources would need to be consulted which could be time consuming. For example, to map travel time in Newcastle Upon Tyne would require information from the operators of the Metro, bus-services and information on car journeys. The census provides some insight into the distance and travel mode of commuting, but not time taken to commute. Local Authority Transport and Accessibility Plans will provide some guidance on this, likewise the Department for Transport’s GIS-based Accession model (www.citilabs.com/news/items/accession-16-released.html) and annual Accessibility Indicators, which provide a local level measure of the accessibility of key services (i.e. time taken and proportion of the population able to access them).

Air quality There is currently more data available on air quality than in 2003 and as a result there are a number of different sources of information on air quality in the UK to be used.  This would provide the model with more scope and up to date information. In particular DEFRA produce air quality statistics which would be of benefit for undertaking an evaluation study on a wider scale and the Environment Agency’s Environmental Quality Index (EQI) which ranks Air Quality and a range of other environmental factors at Super Output Area (SOA) level (http://science.environment-agency.gov.uk/EQIOnline/). 

Educational attainment The data availability of SATs is different to 2003 and it is possibly that different sources may be consulted. The Department for Children, Schools and Families (DCSF) provides data on key stage 2 assessments and attainment in Maths, English and Science. Furthermore, data is available over time and contextual value added scores are available. These can be used to provide insight into the benefits of proximity to green spaces or cultural and sporting venues on educational attainment. 

Crime levels and health facilities There will be variations in the data sources for burglaries and health facilities indicators because of structural and funding changes in government since 2003. As such, local crime mapping websites, local police authorities and Crime Reduction Partnerships, Public Health Observatories and the NHS information centre would need to be drawn upon to provide data for proxies for any wider analysis in an equivalent study. The addition of ‘street crime’ would be a more useful indicator than burglary, since this is most directly influenced by changes to public realm, access and community safety (e.g. fear of crime – Evans, 2009), some of which may be effects attributable to C&S facilities and related activity (e.g. animation, footfall, ‘eyes on the street’). 
� Monthly data, seasonally adjusted, from Jan 1976 to Dec 2004. The model specification also includes seasonal autoregressive (SAR) terms and dummy variable to capture outliers.


� Quarterly data from third quarter 1976 to second quarter 2004. There is also a seasonal autoregressive (SAR) term and trend terms.








� Greffe, X. (2004) Is heritage an asset or a liability? Journal of Cultural Heritage 5, 301–9


� Purchase of the permanent collection included.


� During the final phases of drafting this report, a new working paper by Ahlfeldt has been published which examined the impact on property prices by Wembley and the Emirates stadia using secondary data.  See Ahlfeldt & Kavetsos (2010), Form or Function; The Impact of New Football Stadia on Property Prices in London
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