

Economic contribution of industrial biotechnology in Scotland

Purpose

In February 2012, Scottish Enterprise appointed Frontline to provide evidence on the contribution that industrial biotechnology makes to Scotland’s economy.  This research will inform the development of their National Industrial Biotechnology Development Plan.  

The objectives of this research are to:

· identify a list of companies that utilise industrial biotechnology techniques in their business activities in Scotland

· based on available company and sectoral data, estimate the total economic contribution that industrial biotechnology makes to Scotland

Approach

Our research considered the above issues using the following 6-step approach:
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Step 1: Identify businesses

Scottish Enterprise provided Frontline with a database of companies across various sectors that were deemed to be IB users or potential users.  The list was created from a wide variety of sources including previous research commissioned by SE, foresighting research and members of the Industrial Biotechnology Development Group (IBDG).  

The list was populated with some background information on the company and a few cases turnover and employment data.

Prior to the data gathering exercise via FAME, we reviewed the list, removing any duplicates and companies that were not longer in existence and updated those that had merged or changed name.

Step 2: Gather data from FAME database

Company information was gathered using the Fame database.  FAME contains comprehensive information on companies in the UK including registration details, key financial data and Companies House listings.  It is easy to navigate, allows you to create your own search criteria and enables you to search through information quickly.

As a result, FAME provided the most appropriate method for gathering and extracting the required company information for this research.  Using FAME, we created our own company database using the following steps:

Step 1:  Entered the key information required into FAME; this provided a template for our database and included:

· registered number

· SIC code

· latest accounts date

· total turnover

· UK turnover

· Overseas turnover

· number of total employees

Step 2:  Searched for the required companies within FAME and created a list.

Step 3:  Refined the list of companies by cross- referencing websites and SIC codes on Companies House to ensure that we had the correct companies, deleting any not pertinent to our research.

Step 4:  Exported the list from FAME into Excel and this formed the database on which any further research was conducted.
Step 3: Gap fill missing data

In a number of cases the FAME database was incomplete, either containing information on some, but not all of the three key economic indicators (turnover, GVA and employment), or not containing any of these three figures. 

· In cases where none of the three figures were available, we excluded the company from our economic analysis (i.e. we estimated a potential contribution to IB which could then be attributable once turnover and employment figures became available), and for this reason we would consider the results of our analysis to represent a cautious assessment of the technologies value to the Scottish economy.

· In cases where information on turnover was available, but information on employment was not (or vice versa), we used industry turnover per employee statistics for the business’s sector from the 2009 Annual Business Inquiry to approximate the missing value.

· In cases where information on turnover was available, but information on GVA was not (or vice versa), we used the industry turnover to GVA ratio for the business’s sector from the 2009 Annual Business Inquiry to approximate the missing value.

· In cases where information on employment was available, but information on GVA was not (or vice versa), we used the industry GVA per employee figure for the business’s sector from the 2009 Annual Business Inquiry to approximate the missing value.

In addition we used previous evaluation data from companies that had agreed to information being more widely shared with SE and also used the SE CRM/account management system.

Step 4: Adjust for geographic attribution

The information published in the FAME database and the Annual Business Inquiry both relate to the performance of each business at a UK level and would therefore, in instances where the business have other premises in England, Wales or Northern Ireland, overstate the impact businesses have on the Scottish economy.  

We accounted for this by identifying a geographic attribution ratio for each business, equivalent to the proportion of the company’s UK activity which takes place in Scotland.  

We developed these estimates based on a combination of consultations with sector experts and desk based research.  

Where no figure could be found we estimated 10% attribution.

 Step 5: Categorisation of IB status

We developed a categorisation of IB status that aligned with the TSB/KTNs.  This built on the original status identified during an earlier fore sighting exercise.  The categorisation is as follows:

· Active – currently involved in IB to varying levels

· Potential – not involved at moment, but has the potential to be involved

· Not IB/supply chain – the company itself is not using IB but its supply chain may be e.g. as a waste management solution

· Not IB/unknown – the company seemingly has no IB at present but as a result of the approach to the research we cannot fully confirm this

In addition, we have a number of breweries and distilleries that were in the list – we suggest these be removed and a separate list created until the IBDG have a greater understanding of the role of IB in this sector.

Step 6: Adjust for technological attribution

For the vast majority of the businesses in our sample, industrial biotechnology was not the company’s primary business activity, but represented a technique used in their manufacturing or in some cases their waste management processes.  For this reason it was considered inappropriate to attribute the company’s entire economic impact to the technique.  Instead, we used a combination of consultations with sector experts and desk based research to estimate a technological attribution percentage to every business in the sector.

In general the following categories were used:

· core to business, could not operate without IB – 75 to 100% attribution

· key to an element of the business but not crucial to the whole business – 25 to 50%

· small part of business relies on IB – up to 25%

· limited IB, may be part of efficiency measure – up to 5%

· no or potential for IB – currently 0%

As no actual contact with companies occurred, we were cautious on our estimates.

Step 7: Aggregate findings

We estimated the GVA, turnover and employment contribution of industrial biotechnology to Scotland by multiplying the total GVA, turnover and employment figures for each business by both the geographic attribution and the technological attribution factors, and by summing the results of this calculation for each business together.

This produces the following impacts:

	Turnover
	£189 million

	Gross value added
	£61 million

	Full time equivalent employment
	1103


Based on the above approach, we estimate that on an annual basis industrial biotechnology technology contributes £61 million to Scottish GVA, and supports 1103 full time equivalent jobs.

Due to the nature of the approach – i.e. all secondary research – and the conservative nature of our estimates, we believe this to be an underestimate of the total contribution of IB to the economy.  Further direct company contact through a survey would be recommended to firm up the estimates.

Note: Company information was taken from a number of sources including, the FAME database, existing evaluation data and the Scottish Enterprise CRM database.  There was no direct contact with the individual companies listed in the database.

Next Steps

There were three key industries/sectors identified during the research that need further assessment/treated differently:

· breweries and distilleries – both use IB but in general have limited association with this – these industries need to be assessed separately

· oil and gas – microorganisms are being used in a range of oil remediation technologies and this is worthy of further exploration

· textiles – while the SE textile team indicated that they viewed limited scope in IB, enzymes are used throughout the textile industry and therefore there may be untapped IB potential in this sector

As this research was predominately secondary in nature we suggest that SE consider a primary survey/series of interviews with the companies to confirm, or otherwise, our assessment.
