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Introduction
Software has become an integrated part of modern life from cashless shopping via online terminals, ticketing systems to huge municipal or governmental database systems managing not only more but also increasingly diverse amounts of data. As software spreads and establishes itself in new areas the number of software acquisitions is also growing, as well the number of people responsible for this. One study indicates that US enterprises spend more than $250 billion annually on procuring software products and services. At the same time, analyses show that about two-third of all IT projects become significantly more expensive or have to be redefined / terminated, e.g., for public IT projects the average overruns in work-hours was more than 60%. Studies like these may give an indication that the risks of unwise software investments is growing similarly.
This introduction provides results from a joint industry project aiming at decreasing the risk for high total cost of ownership for long-lived procured systems.

Motivation for further research
There is a puzzling discrepancy between the available amount of research on software procurement on one side and the in industry perceived relatively low success-rate of actual software procurement on the other. Is this just due to an erroneous perception or is there actually a potential for improvement of software acquisition within the business environment? A joint research project has been executed by DNV in cooperation with Statoil, a large international financial institution, an international telecom operator, Ambition Group, and four government agencies. The project budget has been close to 400kEURO.
The objective of the project has been to identify key practices that should be in place during procurement of software-intensive systems. The key practices are intended to together decrease the risk for high total cost of ownership for systems having a life-span of five to thirty years. The project also delivers a hazard identification that can be used as a checklist during procurement projects, along with lists of common risk-mitigating actions for each hazard. Compared to other research projects in the area, the key characteristics are: a) Explicit focus on achieving low total cost of ownership; b) explicit focus on long-lived systems that will experience change; c) explicit focus on the portfolio of both systems and projects ongoing. Partner organizations mainly participated because they saw a potential for significant changes in TCO for their ICT systems; a rough estimate of the yearly total ICT budget among partner organizations is estimated to be between 800 and 1500 MEuro; that is, the savings potential is significant. The organizations include different items in their ICT budgets, hence the measurement span.
Research method
The project partner organizations have been studied in detail with respect to their past and present experiences with software acquisition. Through extensive focused interviews and short non-directive interviews with multiple roles in the participating organizations, their specific challenges together with their own solution paths have been uncovered. The interviewers have worked jointly during early interviews, followed by inter-researcher discussions, to calibrate understanding of answers. Apart from interviews, we also perform document studies (process/organizational descriptions), as well as multi-datasource case studies of particular projects from the partners. Each interview, or document studied is assigned an evidence ID, which has been recorded in an evidence log. Thus, we have retained complete traceability from evidences to suggestions, allowing the researchers to assess the strength of recommendations given.
When the research project passed 100 evidences, each evidence was jointly analysed by the researcher group for practises that affected TCO, and, for explicit or implicit risks wrt TCO that could be detected. This was assembled in a large electronic mindmap, because that way of organizing information a) allows the simultaneous visibility of large amount of information; and b) fast and easy clustering and changing of clusters. Clustering of practises and risks have taken place iteratively, with test workshops with project participants to ensure both partner understanding, but also validation of clusters identified.
Findings

The project has delivered a set of key process areas (KPAs) unified into the ICT Procurement Capability Model (IPCM™). By adhearing to these KPAs, a buyer of complex, long-lived ICT systems can achieve lower total cost of ownership. Since all findings are based on actual practise, the KPAs are easy to adopt in practise, and are built upon tried and tested methods.
The KPAs are structured along three dimensions:

O  Project processes: What does the initial procurement project have to address?

O  Line management processes: What processes must be in place to manage cost after a procurement project has been terminated?

O  Strategic processes: What decisions with profound and lasting effect must upper management make, with an impact on a set of projects?

In total, there are 17 KPAs spread over these three areas. Each KPA states goals that a buyer should strive towards, along with metrics and questions that can guide in determining how far from the goals they buyer’s organization is. Furthermore, the KPAs state a large number of risks that are mitigated by each key process area. Thus, a user of the IPCM can easily comprehend what risks are mitigated, and which are not.

The IPCM is illustrated below.


[image: image2.jpg]ICT Procurement Capability Model (IPCM™)

ey Process Areas (KPAs)

3
8
§
& mance iratagies Customey
& 17 Gover Stateg Cosiomag
2
3
[
g Vendc
5 Human Resource System Portollo Project Portolio Architecture Appicaton o
g Management Management Management Management Managemert ool
3
2
S
=
g ,_l _\
= System
13 Proect Operational
2 usiness Noacs | | Business Case iskanagamant | Regurements Tendari Testin
£ Business e L Maragement ovre oqureer d 9 Berroy
=5
a





How to use the IPCM™

The IPCM is a work process reference model. It can be used for three main purposes:

a) Assessment of own capability achieve low total cost of ownership when procuring software intensive systems

The value of doing an assessment, is that one benchmark one’s own capacity to that of the best industrial practise there is. Furthermore, as the IPCM has been made from experiences of multiple persons and multiple organizations, the model has a wide applicability across organizations.

b) Improvement of own TCO

After an assessment, one have a good idea about one’s own weaknesses and strengths. Since the IPCM contains examples of actual good practise, indications of information that is needed or produced by various roles, and items to meassure, it is easy to set up an internal improvement programme. This can be done in two ways:

a. ‘I work on Tendering [one of the key process areas]. What risks should I balance?’. Each KPA describes risks that one need to balance to achieve low TCO. Furthermore, for each risk, there are examples of mitigating actions that the user can undertake to balance the risk.
b. ‘I shall work on Tendering [one of the key process areas]. What can I do?’. In addition to risks, each KPA describes examples of how others work with tendering, it contains a list of information that you may need, and examples of information that is often produced during tendering.

c) Learning

Finally, the IPCM™ can be used as a tool for learning about procurement of software intensive systems: Each KPA is structured so that one can first read a very short overview of what needs to be done – and why (which improves learning). After that has been studied, a more in deapth study can take place in areas of particular interest.
Summary

In summary, the IPCM is considered a coherent industry best practise model for an IT buyer who wishes to learn about its own organizations, reduce the risks with respect to TCO, and improve based on learnings. The IPCM is not a proprietary tool, but open for public use.
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