Appendix H: Cost-Benefit Analysis Report

Appendix H has three sub-sections:

Section 1: HILT Cost Benefit Analysis Exercise: Framework and Notes 
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This is the text used to guide the participants of the cost-benefit analysis process and describes the approach taken in carrying out this exercise at the HILT Steering Group meeting of 18th September 2003.

Section 2: HILT Cost-Benefit Analysis Exercise: Tables
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These are the tables used when carrying out the process. Costing were added by the HILT team prior to the meeting of 18th September. The mapping of high level benefits to JISC objectives had been agreed at an earlier SG meeting. The basis of the estimated costs is included at the end of the tables.

Section 3: HILT Cost-Benefit Analysis: Results and Conclusions
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This is a report on the exercise and the conclusions drawn

Note:
An early draft of the Final Report of the project was provided to the HILT Steering Group to provide background information during the cost-benefit analysis process.

Section 1: HILT Cost Benefit Analysis Exercise: Framework and Notes 

1 Using the INSIGHT Model For HILT Purposes: Overview

It was agreed at earlier meetings of the SG and the PMG that the INSIGHT
 model be used to carry out a cost-benefit analysis of HILT options. 

The value of the model – and its likely usefulness to HILT – lies as much in its ability to provide a framework for helpful discussion of the issues as in any final outcome. The likely endpoint for project usage of it is two or three illustrative outcomes (possibly with one or other given particular support by the project and project groups) and a spreadsheet or similar mechanism to permit JISC to explore the effects of varying some of the variables. This is sensible since the values we put on many of them will be based on informed but nevertheless subjective stakeholder judgements.

It is important to the process that evaluators (in this case the HILT SG) are aware of what decision the evaluation will be supporting – in this case ‘Assessment of future options for investment’ on the terminologies server front. As agreed by the Steering Group, HILT will adopt the marginal costing rather than the full costing method but will note instances where evaluators feel there may be wider effects from changes to marginal costs. INSIGHT recommends the full costing approach, but the marginal costing was agreed to be appropriate for the HILT Cost-benefit analysis (CBA). Marginal costing looks only at those costs the evaluator feels are affected by the decision – so, for example, we have assumed below that the evaluation would not include the cost of supporting JANET which would be required regardless of which HILT option were adopted. 

2 Two Stage Process: INSIGHT and Instantiation

Subsequent to the Steering Group meeting that discussed the approach to be taken in the CBA, the HILT team realised that a two-stage process was necessary:

· INSIGHT CBA of different levels of terminology server functionality, each associated with different cost and benefit levels (does it have a DDC to LCSH mapping, does it have a disambiguation function, and so on)

· Subsequent analysis of different approaches to the instantiation of the terminology server (developed from HILT pilot or from scratch, developed commercially, developed by every local portal and so on)

A section describing an additional post-INSIGHT process has therefore been added to this document. This two stage process is not only logically necessary to a sensible decision making process, it also reflects what was proposed in the bid document and elsewhere.

3 Summary of Steps to be Undertaken by HILT SG

INSIGHT CBA

INSIGHT evaluation steps:

Determine the Evaluation Period

It was agreed that this should be five years (starting with the 2003/04 financial year). It was also suggested that there be a breakdown into specific phases (e.g. Building phase, incorporation by portals etc. within this period). The team were not clear how to implement this and have not done so, although a certain amount of phasing is built into the structure of the cost elements table (table 1).

Take a Decision on the Staff Categories to Use

It was agreed that one category was sufficient and suggested a salary level of 33K be used.

Take a View on Overheads

It was agreed that the marginal costing method would be adopted but that the report would note any area where the SG members felt there might be significant implications for wider costs if there was a variation in marginal costs. It is suggested that this be done in conjunction with the SG during the cost-benefit analysis process.

Identify the ‘Value Added Activities’ to be Assessed

The value added activities are the options to be evaluated, options A-H in the final row of table 1. As indicated above, the best approach here appears to be to compare costs and benefits of differing levels of functionality in the first instance then compare likely effects on costs and benefits of differing instantiation methods. The options and their estimated costs are also in table 1.

Identify the Related Support Activities

These are the activities required to support the options to be evaluated – the cost elements listed in table 1.

Identify Costs

Actual costs associated with these activities or cost elements - to include staff, revenue (including recurrent) and capital. These are also detailed in table 1.

Identify benefits and relate benefits to strategic objectives

See table 2 for a list of high-level benefits and a mapping of these to JISC strategic objectives. See table 3 for a breakdown of the high level benefits into benefit elements. Benefit elements have a direct association with functionality levels in table 1. Shading in the benefit elements column of table three shows how benefit levels group together in functionality level groupings.

Carry Out Benefits Evaluation

This process is dealt with in section 4 below. Table 3 is utilised for this.

Conduct INSIGHT Evaluation (Calculation of cost-benefit ratios)

This process is dealt with in section 4 below. Table 4 is used to record results.

Additional Process: Comparison of Instantiation Options 

This process is dealt with in section 5 below

4 Stage One Details: INSIGHT CBA Process

The assumptions that underpin HILT’s analysis of required design elements on the one hand (see table 1 – cost elements) and associated benefits and benefit elements on the other (see table 3) are stated in Section 3 of the draft Final Report. This should be read before conducting the INSIGHT cost-benefit analysis

The aim of the INSIGHT process is to establish a cost-benefit ratio for each of the options (e.g. versions with or without LCSH mapping or the disambiguation functionality). The higher the final cost-benefit ratio (for a particular costs/ benefits/ strategic objectives scenario) the better the investment (at least for that scenario).  The aim of the process described below is to calculate the cost-benefit ratios for the various options and their associated levels of functionality (and to look at some variations on this).

Experiment 1: Compare INSIGHT Cost-benefit ratios of Options A-H ‘as is’

Notes: Options A-H vary according to the mix of functionality groupings they include (numbered 0-4 in Table 1). The mix for groupings for A-H is specified at the end of table 1.

Process:

· Examine table 1. Discuss and agree cost elements and costs as detailed by HILT. Copy results into table 4.

· Briefly discuss table 2 which lists high-level benefits and maps benefits to JISC objectives. Benefits must be agreed with the decision making group and should reflect the strategic objectives of the organisation seeking to make the decision (in this case JISC).

· Discuss the breakdown into benefit elements and shaded/unshaded functionality groupings in table 3.

· Calculate total weighted benefit scores for each of the options A-H ‘as is’ using table 3:

· Discuss the ‘do nothing’ option (particularly table 3)

· Give high-level benefits a weighting of 1-1000 (Gw), but ensure that the total sum of weightings against all benefits adds up to 1000. If possible, come to a collective agreement on weights.

· Agree weightings for shaded/unshaded functionality groupings within each high level benefit (Fw) (sum of Fws under each high level benefit should sum to Gw weighting for that benefit and sum of all Fws should add to 1000 (Gw sum)). If possible, come to a collective agreement on weightings for functionality groupings under each high level benefit.

· Assign score (Es) of 1 for each functionality grouping
· Score options A-H accordingly (Fw*1 for each functionality grouping included in an option, Fw*0 otherwise). Since we are dealing with levels of functionality, Fw x Es for any given functionality grouping be the same for every option that shows the benefit

· Calculate the sum of weighted scores for each option and record in last row of table 3.

· Copy the results into table 4. Calculate cost-benefit ratio for options A-H ‘as is’

· If necessary, agree basis of sensitivity analysis and apply sensitivity analysis (Look at various variations of the above based on different assumptions on benefit and weighting and costs scores – the point is to facilitate decision-making rather than necessarily to arrive at one fixed cost-benefit ratio and treat it as the only possible result)

Notes: 

· Options vary according to the functionality groupings they entail, so a grouping is either in an option or out, making a score of 1 sufficient for each grouping. Options with the grouping score Fw*1, options without it score Fw*0 (for that grouping).

· Gw weightings necessary because one high level benefit may be assessed as being more important to JISC objectives than another

· Fw weightings necessary because one functionality grouping may be assessed as being more important to a particular high level benefit than another is (e.g. disambiguation group may be more important to user searching benefit than MeSH grouping) and because they each have different associated costs

Experiment 2: Compare INSIGHT Cost-benefit ratios of Options A-H with selected costed benefit elements removed

Process:
· Use same Gw as above

· Agree benefit element weightings (Ew) for benefit elements within each functionality grouping under each high level benefit (these sum to Fw)

· Explore the effects of removing selected benefit elements and their associated costs out of options A-H (reduce Fw by Ew and redo calculation with appropriate reduction in cost)

· Perhaps also examine cost-benefit ratios of selected individual elements

Notes: 

· Ew weighting necessary because individual benefit elements in a functionality grouping may be assessed as more or less important than each other and because they have associated costs

General Points To Note:
1. This is an exploratory exercise to see what we can learn about costs against benefits of different functionality levels. Our assessment of benefit weightings will be ‘fuzzy’ and our assessment of costs is very rough. The ratios we finally hit on won’t be that meaningful in themselves, but the ranking may be useful. In general what we learn through the exercise will be more important than the numbers we come up with.

2. I am aware that some of the cost elements listed under what I am calling ‘functionality groupings’ relate to research work or project costs. However, the term ‘functionality groupings’ is still the best label for these groupings, even if some of what they entail are not functionality elements.

Notes (from minutes of last SG meeting):
It was agreed to consider the use of normalised weightings that sum up to (e.g.) 100.  This was thought to make the figures easier to process.  It was also thought that it might be necessary to split some benefits into more detailed assessment criteria, but noted that if benefits are split up into individual assessment criteria in this way, there is a tendency to weight them higher than if they were treated as a single benefit.  Care needed to be taken to ensure this did not skew results.  It was thought that dealing with different elements of a benefit in a separate spreadsheet and feeding the results back into the core analysis would help prevent this.  By handling elements as a separate process, differences in agreement and/or understanding would be highlighted.  There may also be a need for ‘sensitivity analysis’ on occasion – an attempt to investigate what is needed to alter the outcome significantly (eg. Dropping off of highest and lowest scores to see the effect on the outcome).  If, for example, small changes in the assigned weights completely change the result, the analysis is not secure.  It would be deemed robust if significant changes were required to change the outcome.  It is also important to avoid stacking the questions to get the desired result. It was decided that criteria and weightings be presented before asking people to score options independently. It was also noted that costs are not always financial, with time take for a task being one example. Since CR had some experience in the area, it was agreed that DN should consult him on the final approach (this was done).

5 Stage Two Details: Comparison of Instantiation Possibilities

This will examine likely effects on costs and benefits of adopting one of the following methods of instantiation. There are four options to consider:

· A version where there is no central terminologies server and every JISC collection instantiates the functionality locally 

· ‘Home grown’ development of server by in-house programming, or a variation of this based on WORDMAP

· A full commercially developed alternative to this

· A version based on development by OCLC

[NB: The following is a ‘guesstimate of the likely conclusion from the HILT team]

Of these, the first is arguably ruled out at the start on two counts:

· The absence of a central mechanism to support an ongoing process that will ultimately lead to interoperability means that key – arguably essential – benefits are not available through this route. The creation of a single UK term set with mechanisms to support ongoing co-ordination is not possible without a central process and mappings to standard schemes could not be standardised either

· Since the service development and mappings and training and other elements that contribute  to the cost of the enterprise would be duplicated across many JISC services on this model, the cost must turn out to be much higher than any of the other instantiation options

In short, it is safe to say that this first option would cost more than any of the other three and would fail to provide benefits that are key to the interoperability issue.

Comparing the remaining options is difficult in the present circumstances and has not been attempted here for two reasons. In the view of the HILT team:

· Comparative costings not based on a real tendering or bidding process are likely to be highly dubious and to yield questionable results that might well be overturned in a real bidding or tendering process (especially since benefits in each case are likely to be largely similar)

· There are good grounds for supposing that the ideal approach to building a terminologies server for JISC would be one that combined the strengths of all three approaches – for example, one that involved the various parts of the HILT team, OCLC, and a commercial developer like Wordmap

Section 2: HILT Cost Benefit Analysis Exercise: Tables 

Table 1: Options, Cost Elements, and Costs in £K
	Options
	Cost elements
	Exclude?
	Staff Costs
	Capital Costs

	Revenue Costs
	Total Element Cost
	Total Option Cost

	‘Do Nothing’ Option
 [0]
	Cost of fixing deteriorating interoperability if nothing is done
	
	£600,000

	
	
	
	

	Base Mapping Option [1]
	Server and other equipment
	
	
	£25,000
	£15,000
	
	

	
	Software licensing
	
	
	£65,000
	£75,000
	
	

	
	Mappings database
	
	£8,250 
	
	
	
	

	
	DDC Licensing
	
	
	£6,000
	£4,800
	
	

	
	DDC Processing
	
	£8,250
	
	
	
	

	
	LCSH Licensing                (included with DDC)
	
	
	
	
	£0
	

	
	LCSH mapping                  (included with DDC)
	
	
	
	
	£0
	

	
	UNESCO Licensing
	
	
	£31
	
	
	

	
	UNESCO mapping
	
	£17,600
	
	
	
	

	
	UK term set creation
	
	£57,000
	
	
	
	

	
	UK terms mapping
	
	£76,000
	
	
	
	

	
	RDN terminologies harmonisation study
	
	£40,000
	
	
	
	

	
	RDN-based clustering tool study
	
	£60,000
	
	
	
	

	
	Interface needs user study (enhanced pilot with clustering)
	
	£40,000
	
	
	
	

	
	Term match facility
	
	£8,250
	
	
	
	

	
	Staff amend maps facility
	
	£16,500
	
	
	
	

	
	Staff training module
	
	£11,000
	
	
	
	

	
	Online user training module
	
	£33,000
	
	
	
	

	
	Ability to host and map other schemes
	
	£8,250
	
	
	
	

	
	Ability to interact with other mapping services
	
	£16,500
	
	
	
	

	
	Processes to cope with scheme updates
	
	
	
	£13,750
	
	

	
	Project management costs 
	
	£250,000
	
	
	
	

	
	Training
	
	£3,760
	
	
	
	

	
	Publicity
	
	£1,100
	
	
	
	

	
	Marketing
	
	£1,285
	
	
	
	

	
	Redevelopment
	
	
	
	£20,625
	
	

	Base Services Option [2]
	Disambiguation facility
	
	£16,500
	
	
	
	

	
	DDC collection identifier
	
	£5,500
	
	
	
	

	
	Any hits test/rank facility
	
	£5,500
	
	
	
	

	
	User terms monitor
	
	£5,500
	
	
	
	

	
	Additional Training
	
	£3,760
	
	
	
	

	
	Additional Publicity
	
	£1,100
	
	
	
	

	
	Additional Marketing
	
	£1,285
	
	
	
	

	
	Additional Redevelopment
	
	
	
	£5,000
	
	

	Other schemes option [3]
	Mesh Licensing
	
	£0
	
	
	
	

	
	Mesh mapping
	
	£87,892
	
	
	
	

	
	AAT Licensing
	
	
	£460
	
	
	

	
	AAT Mapping
	
	£500,000
	
	
	
	

	
	Additional Training
	
	£3,760
	
	
	
	

	
	Additional Publicity
	
	£1,100
	
	
	
	

	
	Additional Marketing
	
	£1,285
	
	
	
	

	
	Additional Redevelopment
	
	
	
	£5,000
	
	

	UK extensions option [4]
	Regional terms creation
	
	£57,000
	
	
	
	

	
	Regional terms mapping
	
	£76,000
	
	
	
	

	
	Additional Training
	
	£3,760
	
	
	
	

	
	Additional Publicity
	
	£1,100
	
	
	
	

	
	Additional Marketing
	
	£1,285
	
	
	
	

	
	Additional Redevelopment
	
	
	
	£0
	
	

	Option A= 0
	
	
	
	
	
	
	

	Option B= 1
	
	
	
	
	
	
	

	Option C=1+2
	
	
	
	
	
	
	

	Option D=1+3
	
	
	
	
	
	
	

	Option E=1+4
	
	
	
	
	
	
	

	Option F=1+2+3
	
	
	
	
	
	
	

	Option G=1+2+4
	
	
	
	
	
	
	

	Option H=1+2+3+4
	
	
	
	
	
	
	


Table 2: High Level Benefits Associated with Relevant JISC Objectives
	BENEFIT TYPE

	JISC Objectives
	JISC Recommendations 

	Improved user ability to formulate and execute successful subject searches
	All five high level benefits are relevant to all 6 of the selection of JISC objectives listed below
	Applies to recommendations 3, 11, 12, 23 below

	Improved staff ability to provide quality subject descriptions appropriate to needs of JISC users 
	
	Applies to recommendations 3, 11, 15 below 

	Improved mapping of user subject queries to staff subject descriptions of items within and beyond UK HE and FE 
	
	Applies to recommendations 3, 11, 12, 15, 23 below 

	Ongoing basis for a process that will halt deterioration in, and begin to monitor and improve, interoperability in respect of subject description of resources
	
	Applies to recommendations 3, 12, 13, 15 below 

	General improvement in JISC collection development and utilisation activities
	
	Applies to recommendations 3, 12, 13, 16 below 


Relevant Key objectives:
a. Build an online information environment providing secure and convenient access to a comprehensive collection of scholarly and educational material 

b. Ensure the continued provision of, and wide access to, a world-leading network to support education and research in the UK 

c. Promote innovation in the use of ICT to benefit learning and teaching, research and the management of institutions 

d. Improve staff and student skills in the exploitation of ICT, particularly in their use of the Internet 

e. Provide a focus for collaboration between UK educational IT initiatives to help create a wider information-literate society 

f. Promote and facilitate international collaboration in the exploitation of ICT
Relevant Recommendations:
3. The JISC will encourage international collaboration between organisations and agencies building significant Internet information environments to promote coherence in the global exchange of such resources.

11.  Access to DNER resources by students will be improved through awareness-raising and user finding front ends.

12. The JISC will design and build with others an Information Environment, to provide ease of access, retrieval from and interoperability across a rich resource of quality information of relevance to education and research.

13. The JISC will continue to build and maintain a comprehensive collection of online information resources including materials of particular relevance to the further education community.

15. The JISC will investigate how best to index and describe and, where appropriate, make available, as part of the DNER, the rich collection of resources owned by the FE, HE and RC sectors.

16. The JISC will pursue an active collections policy concentrating in the areas of electronic books, finding aids, geospatial resources, still and moving images, learning material and primary research data.

23. The JISC will promote training in the effective use of the Internet for finding, accessing and using high quality educational information.
Table 3: Benefits Assessment Process
	Benefit
	Gw
	Benefit elements

	Ew
	Es 
	Weighted Score for each element against each option

	
	All
	
	All
	All
	A
	B
	C
	D
	E
	F
	G
	H

	Users left alone
	
	No up front cost in the 5 year period
	
	
	
	
	
	
	
	
	
	

	
	
	Users not confused by yet another service
	
	
	
	
	
	
	
	
	
	

	Improved user ability to formulate and execute successful subject searches
	
	System can recognise terms used by UK users not in standard schemes and advise directly and via M2M on terms used by services using DDC, LCSH or UNESCO 
	
	
	
	
	
	
	
	
	
	

	
	
	System can recognise terms used by UK users from DDC, LCSH or UNESCO and advise directly and via M2M on terms used by services using these schemes
	
	
	
	
	
	
	
	
	
	

	
	
	System can recognise terms from either of these sets and advise on UK terms that may have been used in legacy metadata
	
	
	
	
	
	
	
	
	
	

	
	
	Users/services can conduct own disambiguation with information from system 
	
	
	
	
	
	
	
	
	
	

	
	
	System has training module on the above
	
	
	
	
	
	
	
	
	
	

	
	
	System development in this area informed by RDN study
	
	
	
	
	
	
	
	
	
	

	
	
	System development in this area informed by clustering study
	
	
	
	
	
	
	
	
	
	

	
	
	System development in this area informed by user study
	
	
	
	
	
	
	
	
	
	

	
	
	Service offers disambiguation facility 
	
	
	
	
	
	
	
	
	
	

	
	
	Service offers find collections facility
	
	
	
	
	
	
	
	
	
	

	
	
	Service offers any hits test/rank facility
	
	
	
	
	
	
	
	
	
	

	
	
	Service offers additional training on disambiguation, find collections and any hits facilities
	
	
	
	
	
	
	
	
	
	

	
	
	System can recognise terms used by UK users not in standard schemes and advise directly and via M2M on terms used by services using MESH and AAT 
	
	
	
	
	
	
	
	
	
	

	
	
	System can recognise terms used by UK users from MESH and AAT and advise directly and via M2M on terms used by services using these schemes
	
	
	
	
	
	
	
	
	
	

	
	
	System can recognise terms from MESH and AAT and advise on UK terms that may have been used in legacy metadata
	
	
	
	
	
	
	
	
	
	

	
	
	Service offers training on MESH, AAT
	
	
	
	
	
	
	
	
	
	

	
	
	System can recognise terms used by UK regional users not in standard schemes and advise on terms used by services using DDC, LCSH, or UNESCO terms
	
	
	
	
	
	
	
	
	
	

	
	
	System can advise on regional UK terms possibly used in legacy metadata
	
	
	
	
	
	
	
	
	
	

	
	
	Service offers regional terms training
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Improved staff ability to provide quality subject descriptions appropriate to needs of JISC users
	
	Online source for DDC, LCSH, and UNESCO standard terms and their use 
	
	
	
	
	
	
	
	
	
	

	
	
	Source for DDC classification scheme
	
	
	
	
	
	
	
	
	
	

	
	
	UK level source of terms needed for UK HE and FE retrieval but not in standard schemes
	
	
	
	
	
	
	
	
	
	

	
	
	Mechanism for adding to this in a coordinated (and, hence, interoperable) way at UK level
	
	
	
	
	
	
	
	
	
	

	
	
	System capable of assisting staff in local services with legacy metadata problems in service subject descriptions
	
	
	
	
	
	
	
	
	
	

	
	
	Staff training in all of the above 
	
	
	
	
	
	
	
	
	
	

	
	
	System development in this area informed by RDN study
	
	
	
	
	
	
	
	
	
	

	
	
	System development in this area informed by clustering study
	
	
	
	
	
	
	
	
	
	

	
	
	System development in this area informed by user study
	
	
	
	
	
	
	
	
	
	

	
	
	Feedback on how other staff have used the term sets and class numbers in the above group to describe items
	
	
	
	
	
	
	
	
	
	

	
	
	System provides feedback on terms users use to search for subject information
	
	
	
	
	
	
	
	
	
	

	
	
	Staff training on feedback mechanisms
	
	
	
	
	
	
	
	
	
	

	
	
	Online source for MESH and AAT standard terms and their use
	
	
	
	
	
	
	
	
	
	

	
	
	Feedback on how others have used AAT and MESH term sets to describe items
	
	
	
	
	
	
	
	
	
	

	
	
	MESH and AAT training
	
	
	
	
	
	
	
	
	
	

	
	
	Regional level source of terms needed for UK HE and FE retrieval but not in standard schemes.
	
	
	
	
	
	
	
	
	
	

	
	
	Mechanism for adding to this in a coordinated (and, hence, interoperable) way at regional and UK levels
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Improved mapping of user subject queries to staff subject descriptions of items within and beyond UK HE and FE
	
	Mapping of terms used by users to terms used by collections utilising DDC, LCSH or UNESCO where user terms are in UK or DDC, LCSH or UNESCO term sets and service uses schemes without change
	
	
	
	
	
	
	
	
	
	

	
	
	Mapping of terms used by users to terms used by collections whose legacy metadata follows the pattern of the UK terms set
	
	
	
	
	
	
	
	
	
	

	
	
	Information on user-driven disambiguation process
	
	
	
	
	
	
	
	
	
	

	
	
	Training in the use of these facilities
	
	
	
	
	
	
	
	
	
	

	
	
	System development in this area informed by RDN study
	
	
	
	
	
	
	
	
	
	

	
	
	System development in this area informed by clustering study
	
	
	
	
	
	
	
	
	
	

	
	
	System development in this area informed by user study
	
	
	
	
	
	
	
	
	
	

	
	
	Online disambiguation function
	
	
	
	
	
	
	
	
	
	

	
	
	Automated JISC collections identifier
	
	
	
	
	
	
	
	
	
	

	
	
	Feedback on which terms to use in identified services where these use DDC, LCSH or UNESCO term sets
	
	
	
	
	
	
	
	
	
	

	
	
	Sample retrieval from these services based on the recommended terms
	
	
	
	
	
	
	
	
	
	

	
	
	Training in the use of these facilities
	
	
	
	
	
	
	
	
	
	

	
	
	Above facilities extended to cover  collections utilising MESH and AAT and terms from these used by users 
	
	
	
	
	
	
	
	
	
	

	
	
	Training in the use of these facilities
	
	
	
	
	
	
	
	
	
	

	
	
	Above facilities extended to cover user terms in UK regional terms set and the use of such terms in services legacy metadata
	
	
	
	
	
	
	
	
	
	

	
	
	Training in the use of these facilities
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Ongoing basis for a process that will halt deterioration in, and begin to monitor and improve, interoperability in respect of subject description of resources
	
	Central service that will facilitate improved interoperability in respect of the use of DDC, LCSH, UNESCO, and UK variations in their use, and that will begin to solve legacy metadata problems whose source is the creation of UK variations on standard terms generally
	
	
	
	
	
	
	
	
	
	

	
	
	Extension of interoperability to other schemes through ability to interact with other mapping services
	
	
	
	
	
	
	
	
	
	

	
	
	Extension of interoperability to other schemes through provision of facility to allow addition of other schemes
	
	
	
	
	
	
	
	
	
	

	
	
	Additional training where necessary
	
	
	
	
	
	
	
	
	
	

	
	
	Improved ability to influence development of subject and class schemes to meet JISC needs
	
	
	
	
	
	
	
	
	
	

	
	
	Extension of above interoperability improvements to MESH and AAT usage and variations
	
	
	
	
	
	
	
	
	
	

	
	
	Training in these extensions
	
	
	
	
	
	
	
	
	
	

	
	
	Improved ability to influence development of MESH and AAT subject schemes to meet JISC needs
	
	
	
	
	
	
	
	
	
	

	
	
	Extension of above interoperability improvements to cover regional usage and variations to the various schemes
	
	
	
	
	
	
	
	
	
	

	
	
	Training in these extensions
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	General improvement in JISC collection development and utilisation activities
	
	Improved ability of JISC and other staff to monitor or sample subject coverage and identify and deal with collection weaknesses
	
	
	
	
	
	
	
	
	
	

	
	
	Improved ability to identify duplication 
	
	
	
	
	
	
	
	
	
	

	
	
	Improved ability of JISC and other staff to monitor user subject needs as reflected in user searches
	
	
	
	
	
	
	
	
	
	

	
	
	Improved ability of lecturers and librarians at institutions to identify and utilise useful materials on behalf of the students they serve
	
	
	
	
	
	
	
	
	
	

	
	
	Improved value obtained from expenditure on JISC collections because users alerted to their existence and subject contents
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Final weighted total score for each option (add up totals under columns A-H)
	
	
	
	
	
	
	
	
	
	


Table 4: INSIGHT Evaluation of Cost-benefit Ratios

	Option
	Mix
	Description
	Five Year Cost   (£ K)
	Benefits  Score
	Cost-benefit ratio

	A
	A
	Do nothing option
	
	
	

	B
	1
	Basic interoperability process created; staff services to support creation of UK terms set, mapping to DDC, LCSH, UNESCO; Direct and M2M user advice on terms in these schemes; staff and user training
	
	
	

	C
	1+2
	Option B plus direct and M2M disambiguation, collection finder, sample hits and collection ranking, user term monitoring, training
	
	
	

	D
	1+3
	Option B extended to AAT and MESH but without option C
	
	
	

	E
	1+4
	Option B extended to regional variations to UK terms set, but without option C or AAT and MESH
	
	
	

	F
	1+2+3
	All 5 schemes, UK terms set without regional variations, but with disambiguation, collection finder etc
	
	
	

	G
	1+2+4
	DDC, LCSH, UNESCO, and UK terms set with regional variations, disambiguation and related services, but no AAT or MESH
	
	
	

	H
	1+2+3+4
	Everything: all 5 schemes; UK with regional variations, disambiguation and related services
	
	
	

	
	
	
	
	
	


Final task: Instantiation Approach Discussion

Notes on Basis for Costings

	Cost types
	

	
	

	Software 
	costs

	Perpetual license for Wordmap Enterprise Taxonomy Management System (single server)
	65,000

	User licenses (Minimum 200)
	0

	Maintenance (five years)
	75,000

	Total
	140,000

	
	

	
	

	 Hardware
	Costs

	Server purchase
	£20,000

	maintenance and updates over five years
	£3,000

	Total
	£23,000

	
	

	License Purchase
	 

	DDC
	£2,000

	UNESCO
	£31

	AAT
	£460

	Total 
	£2,491

	
	

	
	

	Terminology mapping 
	Costs

	UNESCO to DDC
	0

	MeSH to DDC
	0

	AAT to DDC
	0

	Total 
	0

	
	

	
	

	Staff
	 

	Programmer (2 Years)
	66000

	terminology expert (2 years)
	60000

	Researcher (2 years)
	40000

	Administrative 
	15000

	Total
	181000

	
	

	
	

	Promotional costs
	 

	Satff training (4workshop)
	1,880

	User training (4workshop)
	1,880

	Travel (for all workshops)
	2,160

	Publicity and marketing (1000 brochures)
	385

	publicity and marketing (100 posters)
	2,000

	Total
	8,305

	
	

	License
	65,000

	License per user
	50

	Maintenance(annual)
	15000

	Years
	5

	
	

	Cost of mapping per hour 
	£45

	Cost of mapping per term
	£4

	Time spent per term(minute)
	7

	
	

	UNESCO 
	4400(64 days)

	MeSH
	21,973 (320 days)

	AAT
	125000(7 years)

	 
	 

	
	

	No of staff workshops
	4

	No of user workshops
	4

	Cost of venue per workshop
	£150

	Cost of lunch per person
	£8

	Number of participants
	320

	No of participants per W
	40

	 
	 

	Travel cost per person
	180

	number of travelers 
	12

	
	

	poster
	£20

	No of posters
	100

	
	

	Cost of record creation by distributed services 
cost of record 
£18.00
Checking and maintenance of record
£2.00
Location and assessment (acquisition)
£3.00
Record creation
£3.00
Collection management
£3.00
Development of Subject Specialised Classification (SSC)
£3.00
Management of cataloguing staff
£1.00
Staff training and development
£2.00
Technical support and maintenance
£1.00
Total
£18.00
Average number of records by subject gateways (per year)
2274
 
 
Number of JISC participating services and collections
30
SSC for all records in one year
£6,822.00
 
 
SSC for all records for 30 services/collections
£204,660.00
 
 
Cost of all records created by all services/collections in 1year 
£1,227,960.00

	


Section 3: HILT Cost-Benefit Analysis: Results and Conclusions

The cost benefit analysis was conducted at the steering group meeting on 18th of September.  The group began by considering six high level benefits to ensure unanimity on their inclusion in the benefits assessment process. Option A (the ‘do nothing’ option was taken out of the process because it caused practical difficulties with the assessment procedures. Instead, it was agreed that the project should note that ‘doing nothing’ was a possible option for JISC to consider.

Benefit Weightings

The group members were asked to weight five high level benefits, summing to a total of 1000. The average of each group member weights was then calculated, ensuring the average weightings retained a total of 1000.

Table 5 shows the five high level benefits with average weightings assigned and ranked from 1 to 5.

Table 5. Ranked benefits with weightings

	Ranking
	Benefit
	Weightings

	1
	Improved user ability to formulate and execute successful subject searches 1
	390

	2
	Ongoing basis for a process that will halt deterioration in, and begin to monitor and improve, interoperability in respect of subject description of resources 4
	190

	3
	Improved staff ability to provide subject descriptions appropriate to needs of JISC users 2
	180

	4
	Improved mapping of user subject queries to staff subject descriptions of items within and beyond UK HE and FE 3
	150

	5
	General improvement in JISC collection development and utilisation activities 5
	90


The benefit judged most favourably by the group (irrespective of cost) was ‘Improved user ability to formulate and execute successful subject searches’, earning a weighting of 390; more than double that of any other benefit.

Functionality Group Weightings 

Table 6 shows the average benefit weights previously discussed and how the group distributed these weights between the functionality groups within that benefit. For example the benefit “Improved user ability to formulate and execute successful subject searches” was given an average weighting of 390. The group then reassigned the 390 between the four functionality groupings within that benefit to give functionality weightings. Average functionality weightings were then calculated.  These are recorded in the table below.

Table 6: Functionality group weightings

	Benefit
	Benefit weights
	Benefit rankings
	Option label 

( [1]-[4] )
	Group Elements
	Functionality group weightings

	Improved user ability to formulate and execute successful subject searches
	390
	1
	[1]
	System can recognise terms used by UK users from DDC, LCSH or UNESCO and advise directly and via M2M on terms used by services using these schemes
	140

	
	
	
	
	System can recognise terms from either of these sets and advise on UK terms that may have been used in legacy metadata
	

	
	
	
	
	Users/services can conduct own disambiguation with information from system 
	

	
	
	
	
	System has training module on the above
	

	
	
	
	
	System development in this area informed by RDN study
	

	
	
	
	
	System development in this area informed by clustering study
	

	
	
	
	
	System development in this area informed by user study
	

	
	
	
	[2]
	Service offers disambiguation facility 
	123

	
	
	
	
	Service offers find collections facility
	

	
	
	
	
	Service offers any hits test/rank facility
	

	
	
	
	
	Service offers additional training on disambiguation, find collections and any hits facilities
	

	
	
	
	[3]
	System can recognise terms used by UK users not in standard schemes and advise directly and via M2M on terms used by services using MESH and AAT 
	67

	
	
	
	
	System can recognise terms used by UK users from MESH and AAT and advise directly and via M2M on terms used by services using these schemes
	

	
	
	
	
	System can recognise terms from MESH and AAT and advise on UK terms that may have been used in legacy metadata
	

	
	
	
	
	Service offers training on MESH, AAT
	

	
	
	
	[4]
	System can recognise terms used by UK regional users not in standard schemes and advise on terms used by services using DDC, LCSH, or UNESCO terms
	60

	
	
	
	
	System can advise on regional UK terms possibly used in legacy metadata
	

	
	
	
	
	Service offers regional terms training
	

	Improved staff ability to provide quality subject descriptions appropriate to needs of JISC users
	180
	3
	[1]
	Online source for DDC, LCSH, and UNESCO standard terms and their use 
	75

	
	
	
	
	Source for DDC classification scheme
	

	
	
	
	
	UK level source of terms needed for UK HE and FE retrieval but not in standard schemes
	

	
	
	
	
	Mechanism for adding to this in a coordinated (and, hence, interoperable) way at UK level
	

	
	
	
	
	System capable of assisting staff in local services with legacy metadata problems in service subject descriptions
	

	
	
	
	
	Staff training in all of the above 
	

	
	
	
	
	System development in this area informed by RDN study
	

	
	
	
	
	System development in this area informed by clustering study
	

	
	
	
	
	System development in this area informed by user study
	

	
	
	
	[2]
	Feedback on how other staff have used the term sets and class numbers in the above group to describe items
	50

	
	
	
	
	System provides feedback on terms users use to search for subject information
	

	
	
	
	
	Staff training on feedback mechanisms
	

	
	
	
	[3]
	Online source for MESH and AAT standard terms and their use
	30

	
	
	
	
	Feedback on how others have used AAT and MESH term sets to describe items
	

	
	
	
	
	MESH and AAT training
	

	
	
	
	[4]
	Regional level source of terms needed for UK HE and FE retrieval but not in standard schemes.
	25

	
	
	
	
	Mechanism for adding to this in a coordinated (and, hence, interoperable) way at regional and UK levels
	

	Improved mapping of user subject queries to staff subject descriptions of items within and beyond UK HE and FE
	150
	4
	[1]
	Mapping of terms used by users to terms used by collections utilising DDC, LCSH or UNESCO where user terms are in UK or DDC, LCSH or UNESCO term sets and service uses schemes without change
	58

	
	
	
	
	Mapping of terms used by users to terms used by collections whose legacy metadata follows the pattern of the UK terms set
	

	
	
	
	
	Information on user-driven disambiguation process
	

	
	
	
	
	Training in the use of these facilities
	

	
	
	
	
	System development in this area informed by RDN study
	

	
	
	
	
	System development in this area informed by clustering study
	

	
	
	
	
	System development in this area informed by user study
	

	
	
	
	[2]
	Online disambiguation function
	49

	
	
	
	
	Automated JISC collections identifier
	

	
	
	
	
	Feedback on which terms to use in identified services where these use DDC, LCSH or UNESCO term sets
	

	
	
	
	
	Sample retrieval from these services based on the recommended terms
	

	
	
	
	
	Training in the use of these facilities
	

	
	
	
	[3]
	Above facilities extended to cover  collections utilising MESH and AAT and terms from these used by users 
	23

	
	
	
	
	Training in the use of these facilities
	

	
	
	
	[4]
	Above facilities extended to cover user terms in UK regional terms set and the use of such terms in services legacy metadata
	20

	
	
	
	
	Training in the use of these facilities
	

	Ongoing basis for a process that will halt deterioration in, and begin to monitor and improve, interoperability in respect of subject description of resources
	190
	2
	[1]
	Central service that will facilitate improved interoperability in respect of the use of DDC, LCSH, UNESCO, and UK variations in their use, and that will begin to solve legacy metadata problems whose source is the creation of UK variations on standard terms generally
	124

	
	
	
	
	Extension of interoperability to other schemes through ability to interact with other mapping services
	

	
	
	
	
	Extension of interoperability to other schemes through provision of facility to allow addition of other schemes
	

	
	
	
	
	Additional training where necessary
	

	
	
	
	
	Improved ability to influence development of subject and class schemes to meet JISC needs
	

	
	
	
	[2]
	Extension of above interoperability improvements to MESH and AAT usage and variations
	33

	
	
	
	
	Training in these extensions
	

	
	
	
	
	Improved ability to influence development of MESH and AAT subject schemes to meet JISC needs
	

	
	
	
	[3]
	Extension of above interoperability improvements to cover regional usage and variations to the various schemes
	33

	
	
	
	
	Training in these extensions
	

	General improvement in JISC collection development and utilisation activities
	90
	5
	[1]
	Improved ability of JISC and other staff to monitor or sample subject coverage and identify and deal with collection weaknesses
	90

	
	
	
	
	Improved ability to identify duplication 
	

	
	
	
	
	Improved ability of JISC and other staff to monitor user subject needs as reflected in user searches
	

	
	
	
	
	Improved ability of lecturers and librarians at institutions to identify and utilise useful materials on behalf of the students they serve
	

	
	
	
	
	Improved value obtained from expenditure on JISC collections because users alerted to their existence and subject contents
	


The column headed “option label” signifies which functionality groups are included in the following options:

Base mapping option [1]

Base services option  [2]

Other schemes option [3]

UK extension option  [4]

i.e. each of the functionality groups labeled [1] denotes the elements included within the base mapping option, and so on. 

Cost-Benefit Ratios

Totalling functionality weights for [1]-[4] enables us to consider the mix of functionality groups to be included in each of the options A-H shown below. For example to consider option C we must total functionality weights for all functionality groupings labeled [1] and [2] (see table 1). These results comprise the overall benefit scores for options A-H and are recorded below. 

The five year costs were calculated by the HILT team prior to the steering group meeting. The final stage of the cost benefit analysis process was to divide the benefit score by the five year costs for each of the options A-H, resulting in a cost benefit ratio for each. 

These ratios have been ranked from 1 to 7 where 1 indicates the most favoured option and 7 is the least preferred.  The closer the ratio is to 1, the better relationship between proposed benefits and cost effectiveness. 

Table 7: Cost-benefit analysis ratios
	Option
	Mix
	Description


	Five Year Cost


	Benefits Score


	Cost-benefit ratio


	Ranking



	A
	A
	Do nothing option
	 
	 
	 
	 

	B
	1
	Basic interoperability process created; staff services to support creation of UK terms set, mapping to DDC, LCSH, UNESCO; Direct and M2M user advice on terms in these schemes; staff and user training
	£881,951
	487
	552
	6

	C
	1+2
	Option B plus direct and M2M disambiguation, collection finder, sample hits and collection ranking, user term monitoring, training
	£926,096
	742
	801
	1

	D
	1+3
	Option B extended to AAT and MESH but without option C
	£1,481,448
	640
	043
	7

	E
	1+4
	Option B extended to regional variations to UK terms set, but without option C or AAT and MESH
	£1,021,906
	592
	058
	5

	F
	1+2+3


	All 5 schemes, UK terms set without regional and service variations, but with disambiguation, collection finder etc
	£1,525,593
	895
	587
	4

	G
	1+2+4
	DDC, LCSH, UNESCO, UK terms set with regional and service variations, disambiguation and related services, but no AAT or MESH
	£1,065,241
	847
	795
	2

	H
	1+2+3+4
	Everything: all 5 schemes; UK with regional and service-specific variations, disambiguation and related services
	£1,664,738
	1000
	601
	3


Discussion and Conclusion

As option A was eliminated at the beginning of the exercise, the results comprise options B-H.

As table 7 shows, option C emerged as the most favoured option in terms of the cost-benefit ratio (it has the fourth highest benefit score and the second lowest cost).  

The cost of this option has been calculated at £926,096 which is only more expensive than one other option, option B, which represents a less sophisticated system.  Option C offers greater functionality in the areas of disambiguation, collection finding, result ranking, feedback on terms, staff use of term sets, and more extensive training.

Option G, ranked second in terms of cost-benefit ratio, includes regional terms creation and mapping.  This results in an additional £130,000 onto the cost making it the fourth most expensive option.  However, the benefit score for this option is second highest which means that option G emerges favourably when the cost-benefit ratio is calculated.

The third most highly ranked cost-benefit ratio is for option H.  This option comprises all benefit elements ie. [1] + [2] + [3] + [4] so is the optimum solution in terms of functionality.  In contrast, the cost of this option is the highest at £1,664,738; at least £139,145 greater than any of the other variations.  However, despite this high cost, the greatly increased level of benefits results in option H being ranked third most favourably.

All other options (D, E, F, H) have a lower cost-benefit ratio due mainly to the high cost of additional mappings.  For example, the inclusion of AAT and MeSH adds a further £599,497, leading to a lower cost-benefit ratio for options including these schemes.

Option D is the lowest ranked ratio.  This is due to the fact it has a wider coverage of schemes but lacks a user oriented approach (disambiguation and collection finding have been removed from option D).  

Considering the difference between cost-benefit ratios for each of the options from B to H, options C and G emerge as the most favoured options.  Common to each is the inclusion of functionality groups labelled [1] and [2] in table 2, the Base Mapping [1] and Base Services [2] options.  Option G adds regional terms to the equation.

It was of interest to discover how the addition of MeSH, a specialist thesaurus would affect the cost-benefit ratios of the first two highest ranked options. Thus, options I and J were considered as shown in table 8 below. 

Table 8: Cost-benefit analysis ratios for options I and J

	Option
	Mix
	Description


	Five Year Cost


	Benefits Score


	Cost-benefit ratio


	Ranking



	I
	C+ MeSH
	1+2+MeSH
	£1,013,988.00
	753
	743
	3

	J
	G+ MeSH
	1+2+4+MeSH
	£1,153,133.00
	855
	741
	4


The addition of MeSH to C and G lowers their cost-benefit ratios, but still leaves the resulting options I and J ranked higher than all other options (other than C and G themselves), suggesting that the addition of MeSH to the equation may also be worth considering under certain conditions.

� See the project web-site at See � HYPERLINK "http://www.mis.strath.ac.uk/predict/projects/insight/index.htm" �http://www.mis.strath.ac.uk/predict/projects/insight/index.htm�.


� It was noted that capital costs have to consider depreciation, but this should not be an issue over a five year life cycle.


� Leave things as now; users can cope and another service would confuse


� Assumes 30 services, 1000 records a year, £4 a record to do subject stuff, 5 years


� It was noted that a feature might be a benefit without necessarily being associated with a JISC objective


� NB All elements are available via direct user interface and M2M


� For the sake of simplicity, the ratios have been multiplied by 1,000,000 and rounded up or down as appropriate





PAGE  
1

