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1. Introduction and purpose

Promain is a project funded by the European Community under the ‘Competitive and Sustainable Growth’ Programme (1998-2002). Rail should play a significant role in Europe for a sustainable future and economic growth. However, there is a large imbalance between different transport modes. Rail transport holds up only 8 % of goods transported, whereas road holds 44 %, 41 % for short sea shipping and 4 % for inland waterways. Concerning passenger transport, rail only account for 6 %, while road accounts for 79 % of the market and air closing in on rail by 5 % (Comission of the European Communities, 2001). Rail is seen as a contributing factor to create efficiency and promote growth between European countries. 

There is an ongoing trend in Europe to split the traditional rail companies into operators (rolling stocks) and infrastructure managers. This split was done in 1994 in UK and in 1996 in Denmark and Norway. This is an ongoing trend that will be established in other countries within the European Community. Infrastructure is the main focus for Promain. The advantages of course are competitive, ensuring competition and fear treatment and access to the lines in Europe. But as we will see, the new distinction between operators and infrastructure managers also mean some new challenges. 

The rail faces large challenges concerning maintaining existing infrastructure and renewal of infrastructure. For instance, 80 % of rail tunnels were constructed in the 19th century (Comission of the European Communities, 2001). This is both leading to a capacity problem and could also be a safety concern.

Railway industry is moving from older "experience based" management to "risk based" approaches. The broad introduction of TQM is felt necessary, especially since a questionnaire sent out by Promain in the spring 2000 revealed that only a few railways are using TQM tools. This paper followed up the questions concerning TQM more in depth. 

2. Theoretical background

The famous management book “In search of excellence” Peters and Waterman, 1983) created a huge interest for corporate culture, personnel management and focus on customers. Highly customer focused organizations performed better. Although the book was critized and the authors had to modify their conclusions, the book was a paradigm shift from strategy to a message that “personnel and customers matter”. There exist a lot of different definitions of TQM, often reflected by different approaches and focus of the authors. The different definitions could be seen as confusing. This could also be seen as a result of the historical development of the field. But most agree that the following factors are essential: 

· Top- management commitment to quality

· Overall goal for the entire organization

· All members are focused on quality

· Focus on the customers need

As we can see, TQM goes well beyond the traditional notion of product and service quality. Today, it is commonly accepted that TQM in order to be successful, should be an overriding goal for the entire company. It is also focused on continuos improvement, or what the Japanese call kaizen. Top- management commitment to quality is a key issue. Pande et. al. (2000) writes that one of the difficulties that undermined the TQM movement in many organizations was the weak commitment of the leaders. Often leaders would “talk the talk”, but not “walk the walk”. Some quality initiatives never got off the ground. Others had success but slowly faded away when focus was lost. 

The now retired CEO Jack Welch in GE has dedicated an own chapter to Six Sigma. Six Sigma quality levels means that you have fewer than 3.4 defects per million operations in a manufacturing or service process- a 99.99966 percent of perfection (97 out of 100 is between Three and Four Sigma. Six Sigma was one of four largest initiatives in GE´s last twenty years (Welch and Byrne, 2001). The implementation of Six Sigma methods and philosophy came from a personnel survey claiming that GE could do more in the field of quality. GE put a lot of resources in training people, put Six Sigma on every business agenda and the work was reinforced by large cost savings and continuously follow up. From 1995 to 1998, GE was claiming generated savings of $ 1,5 billion. Six Sigma, was after a weak start, also noticed by the customers through i.e. reduced delivery times (Welch and Byrne, 2001

A danger is that TQM claim parentage of most modern management panaceas (Dickson, 1995). Critics claim that “TQM leads the company to turn the back against the customer”. They get too concerned with internal matters and forget about the customer satisfaction. Others are sceptics to the mixed success of TQM. A study concluded that only 30 % of 500 companies that had implemented modern quality management systems were satisfied with the systems after two years (Spector and Beer, 1994). Other studies have shown that the likelihood of an organizational development effort to succeed is approximately around 50 % (Bolman and Deal, 1991). The last finding indicating that implementation of TQM in general is no better or worse than other organizational change initiatives. But there are also success stories like British Airways that were forced to make use of TQM to improve their relation to customers. TQM is quite easy to learn in theory and explain the benefits, but the real challenge is making it work in the organization and get everyone dedicated and committed to TQM. 

Balanced scorecard is one of the recent developments within management theory. Kaplan and Norton introduced their ideas in 1996, and it has received a lot of attention. They criticise traditional scorecards for being too focused on only financial aspects and historical data, and to little of factors that contribute to the companies performances (i.e. profit does not guarantee future profit). They argue that balance between financial and non-financial key performance indicators are needed. Kaplan and Norton (1996) argue those wider performances and follow them up on a higher level. Although, TQM is not explicit treated, one could argue that TQM help closing the feedback loop and link TQM and customer satisfaction to annual business plans to stop TQM going away or loose attention after a period. 

The development of EFQM (European Foundation for Quality Management) can be seen as rooted in some of the similar ideas of Kaplan and Norton regarding closing the loop. EFQM and defining how to solve their quality work and self-assess it. Some companies see the award as something motivational to strive for and an opportunity to benchmark against other companies regarding the 9 criteria’s. Other uses the model and adjusts it for self –assessment. Customer satisfaction in the EFQM model is achieved when the company can demonstrate it as satisfied the needs and expectations of its customers. 

Scott (1998) points out that one of the major challenges concerning TQM is to find incentives that will make quality initiatives work. He also notes that the features most generally associated with TQM (quality training, process improvement and benchmarking etc.) do not themselves produce competitive advantage. One of the explanations is that they can easily be imitated by competitors without necessarily being associated with TQM. What seem to be important are tacit and behavioural features such as: 

· An open culture

· Employee empowerment

· Executive commitment

All these features do appear to be associated with competitive advantage (Scott, 1998). 

3. Articulation of questions 

Based on findings in Deliverable 1 (Promain, 2000) and based on theory, a set of questions worth further examination was articulated to help us investigate further the status and challenges concerning TQM for infrastructure managers:  

· What challenges do they have?

· How are cost reductions demonstrated?

· What are the lessons learned and what can be done to improve the methods?

· How can standards help continuously improvement?

· Best practice to achieve customer satisfaction?

4. Method

The ProMain consortium sent out a survey to 16 infrastructure managers in Europe to senior people given by UIC (Promain, 2000). TQM and customer satisfaction was one among other themes that were asked. The results from the questionnaire helped us developing new questions and it was decided to make a case study to investigate TQM and customer satisfaction more in detail (study of the phenomena TQM and customer satisfaction).

TQM experts and people responsible for TQM were contacted. This was a very difficult process in getting access to these people. It has been easier to establish contact in the Nordic countries thorough asking people to nominate other TQM experts and responsibilities to interview. However, we are interested in the processes, so representativiness is not that important. But the reader should be aware that the study has limitations. Other limitations are the response rate on TQM from the survey. The results should be looked at as findings, but should not be seen as statistical evidence. 

A total of 11 people are interviewed. An interview guide was used, but it was offered a great degree of freedom to express their own opinion ensuring that the informants were able to talk about what was most important for them. 

5. Results

Results from the Promain questionnaire sent out in 2000 concerning the use of a TQM standard, showed that only 5 out of 16 respondents were doing so, in three cases ISO 9001, in one case the EFQM and in one case an internal developed system. Some observers see this as a very low response, especially as the railways themselves were urgent in demanding that their suppliers have a quality system. Other has commented that most infrastructure managers are using a TQM standard, but that this has not been reported. Anyway, it is interesting that so few answer that they are using a standard. The result, independent of the cause of the low response, could say something about the status. Micklewait and Wooldridge (1997) notice that few preach about TQM, not because quality has gone out of fashion, but because everybody is doing it. Quality had it peaks during the eighties and at the beginning of the nineties. Since virtually everybody was doing quality, quality had become more of a basic necessity than a competitive advantage. This view is also supported by Pande et.al. 2000.

Who is the customer? 

This issue came up early, and it was interesting to compare and contrast the different answers. An organization that had introduced EFQM found that they were forced to discuss who their customers really was. For an infrastructure manager one could argue that it should be the one that provide you with the money and that is the responsible department in your country. And the department is often perceived as the customer. But other answers reflected that the customer is freight and goods. The organization said that the company needed to have the end customer in the value chain, namely freight and goods, in focus. This is based on similar thought like Toyota. Toyota has distribution channels, but the main focus is on the buyer. The argument for the rail is that the customers do no perceive the differences operator and infrastructure. 

In another Infrastructure Company, a focus was much more oriented on operator companies. When asked about the challenges of interoperability, little could be done until a large operator company specific asked for improvement and co- operation to improve the interoperability. This assumption is perhaps valid, but one might ask if the customer really care about whom is responsible? One customer deciding whether to use road or rail to transport her goods calculates time and cost. It is true that Operator Company has a main responsibility. The rail is loosing market share and that affects infrastructure managers too (Promain, 2000). 

Another approach could be seen as a mixed approach, defining customers as politicians, rolling stock companies and freight and goods. Here the challenge was to allocate resources efficiently to meet all these stakeholders demand. 

The question is also affected by where the TQM people are positioned in the organization. It might be the case that people sitting more close to the operations in a larger extent think of customers as freight and goods, while TQM people working in the corporate headquarter has more focus on the political decisions. 

Without saying what is right, the different answers reported here, show that “who is the customer” is not always obvious. It is therefore important to raise these discussions in order to work on continuos improvement- namely improvements on what? EFQM seems to offer a good help in starting to focus on customers in the organization. 

Can cost reductions be demonstrated? 

The rail faces large challenges and has to focus more and more on cost. Early input suggested that demonstrations of cost reductions cost by TQM would be very welcomed. Especially managers live in a quantitative world concerned with efficient resource allocation. Such cost demonstrations could motivate and justify use of TQM philosophy as a mean to reduce cost. 

However, this point was hard to get figures on. There seem to have been few Returns on Investment analysis for TQM or more specific efforts. It was also difficult to get “best guesses”. This is not so surprising, when it hard to figure out if you don’t have quantitative data from other companies in the industry. 

One response was interesting as it gave a more indirect answer. They did not have a figure. However, they had built in TQM as a part of their steering and management system. Here they had used a well-recognised system – ISO 9001 as a fundament. Alternatively, if they had not used a well-recognised TQM standard, they would have to develop a system on their own. And this would certainly have cost more to develop. 

Other said that they had never been challenged to come up with these numbers. This could mean that the system was already accepted in the organization by the general management. The response was also that costs are one side of the story. But you must do efforts to enhance the customer satisfaction and invest in the relation without necessary saving money. 

The design of such study is of course complex, so one might find it demanding to isolate some areas where it is possible to get accurate enough data to prove cost reductions. If studies like Infracost or similair could compare and contrast different companies regarding i.e. cost of maintenance and the overall use of TQM. Another possibility is to conduct a study from companies using databases and keep track of their cost on reliability and availability of their equipment. 

Most of the informants expressed interest if someone had conducted such studies. One company was in particular interested in a cost estimate for implementation of a TQM system. Of course some indications on cost reductions could be derived from benchmark studies and also looked on correlations between cost reductions and quality efforts. But it is difficult to point at cause and effect from correlation studies. 

What are the challenges the industry face regarding TQM and customer satisfaction?

It seems important that there is a leader with strong commitment concerning TQM. This is also supported in the research literature. So how do you actually solve this? Clearly, all executive managers are strong and eager to express the importance of TQM and customer satisfaction. A lot of management books are written with success stories to sell the point that TQM and customer satisfaction is important. 

Overcoming old practice and procedures is another area. The company did not necessarily perform a bad job before. But the demands are different and it is expected more from us. The railways relative to other industries has been to a large extent based on incidents (experienced based). But the railways need more focus on risk based approaches. Doing proper risk analysis can reduce the likelihood of non- approval of equipment by the authorities and reduce costs. The costs of re- engineering a design are often very high. This has been observed for whole train-sets, which were not available when, needed which in return harms customer satisfaction.

One solution is that TQM becomes a part of the Safety department. This is a development observed in the Scandinavian countries. In especially Norway, Britain and Germany there is a high focus on safety after recent accidents. The focus safety has received has helped to lift the safety work. An integration of TQM and safety would reinforce and benefit TQM. Safety management and TQM are both concerned with improvements, focusing on processes for achieving them and quality assurance etc
. So it is perhaps a logic merge here.
One company stressed the importance of focusing on TQM as a philosophy of doing right things regarding the customers. Therefore TQM as a philosophy has to be implemented and used into all processes within the infrastructure manager. One especial challenge claim by the same infrastructure manager was approaches to TQM to both improve and stabilize processes regarding renewing and maintenance of track systems. 

What are the lessons learned and what can be done to improve the methods?
Managing quality in the interfaces came up as an important issue. A decade with outsourcing has lead to experience and learning. One important experience is that a good tool for audits are of great importance. The Infrastructure manager need a tool to set up contracts and to follow up contractors or maintenance performed by own organization. A pattern of taking some of the maintenance activities back can also be seen. First it can be demanding to establish contracts in a wide area. The Hatfield accident was often referred to as an example of lack of ownership. The deviation was seen but not fixed. Several Infrastructure Managers see that more time is devoted to setting up good contracts and a good system for follow up. 

Others say they go through area by area. One Infrastructure manager claims that three areas would be “insourced”. These areas are: 

· Inspection

· Light maintenance (i.e. maintenance that can be performed under the inspection)

· Preparedness

Of course, this is not to say that this should be the answer to every Infrastructure manager, but it is important to draw on experiences and make decisions on what should further be contracted out or not. One critical success factor is of course to achieve knowledge from the line manager, while the decision to outsource often is taken on a high strategically level or by political decisions or regulations. 

Some companies find it important to use ISO- standards and work hard on them in order to describe work process. This again means that they are less vulnerable when a contractor is changed. One Infrastructure manager had in one case been ISO- certified together with a major contractor. This could be useful in order to create a common ownership. When you align partners around some objectives, this could help improve both the relationship and the execution of tasks. When a new contractor is signed, it is the responsibility of the contractor to be compatible with the work processes described.

The Infracost study revealed that not all outsourcing is profitable. It seems very important to think what benefits should be derived, what areas are best suited for outsourcing. But most of all, whether to outsource or not should be part of a strategy. It is not and end to outsource, it is just a means. The ends should for example be more cost-efficient maintenance, more satisfied customer’s etc. Some Infrastructure managers work hard and put a lot of effort in formulating contracts and learn from past experience. 

Others have pragmatic view on outsourcing. Activities or maintenance tasks with no competition are generally not contracted out. When a new line is built, the companies in charge of the construction is also given the overall maintenance contract since they have the competence of the system. In other areas with a lot of competition a strategy of pre- qualifying a lot of suppliers in order to avoid monopoly. 

Some of the experiences with management of contractors can be summed up as follows: 
ADVANTAGES
DISADVANTAGES

Better focus for the infrastructure manager (less to focus on)
Competence can disappear from the infrastructure company

Cost- efficient execution of tasks
Dependent of maintenance partners ability to survive and maintain their competence

Flexible access to competence from suppliers
Vulnerable communication lines

Reduced training costs
Co- ordination of the maintenance partners availability

Less administration 
Contract formulation and follow up is critical (special competence needed than i.e. personnel management) 

“Outsourcing” aspects: for quality management. One should bare in mind that these issues are not mutual exluding

Outsourcing and managing boundaries is also of course a matter of safety. There has been pointed out challenges regarding management of interfaces, is regarded by some as the single biggest safety issues for the British rail system. Failure to manage the interface was identified as one of the root causes for the Clapham railway accident in 1988 (Maidment, 1998; Kletz, 1994). The accident caused 35 people killed and 500 people injured. Outsourcing will not necessarily lead to poor maintenance or to risk of safety, but Infrastructure managers faces large challenges in the quality of leading these interfaces. A good practice and a good mix of performance criterias are needed. Other Infrastructure managers, as pointed out earlier, draw on their experiences and are taking certain functions back. 

How can standards help continuously improvement?

Standards are a means to improve quality and enhance customer satisfaction. Infrastructure managers have a lot of complex processes. It is therefore important to describe them in order to improve the work processes and better prepare them for audits. A lot of maintenance and service processes are often invisible, while in manufacturing the results and variances are more tangible and easy to spot. A factory you can see the product. But for rail a lot of the processes are not easy to grasp or to document.

ISO- standards are also used as fundament for a steering system. Since it is well recognised, it was easier to implement it and to get the authorities approval of it. 

Figure 1

Figure 1 shows that standards can be seen as an assurance of maintaining already established performances and avoid falling back. Quality standards can be seen as important, but do not necessary guarantee continuously improvement. Collins and Porras (1994) found two seemingly contrary objectives at the same time in companies with a good and long history of performance. These objectives were stability and renewal operating on the same time. More rail companies will be split in operators and infrastructure managers. In some countries this is already established. These changes create new opportunities for more efficient use of the Infrastructure. On the same time it is perhaps more important than ever to document work processes, procedures, training, and so on. Therefore one could argue that use of quality standards should be renewed. The standards will also help Rail Inspectorate to audit the Infrastructure manager’s performance. 

Best practice to achieve customer satisfaction

The Spanish rail, Renfe, has won the EFQM price. They work on standards in order to describe their work processes and to perform audits. On the same time they use the survey by EFQM to monitor their performances due to customer satisfaction. Other Infrastructure managers who have started using EFQM report more focus on the customer’s point of view by their company. One Infrastructure manager reported more consciousness regarding the definition of the customer. And it seems that EFQM or similar methods help promoting this discussion. More rail companies will be divided into operators (rolling stock) and Infrastructure managers in order to open the lines and establish competition and more efficient use of resources. 

Doing maintenance on the infrastructure could mean that freight companies and passengers are seen as remote to the daily operation. But one could argue, as mentioned before, that both operator companies and infrastructure managers are dependent of more users choosing the rail than travel or transport their goods by plane, road, sea or inland waterways. 

6. Further discussions

EFQM and balanced scorecard seems to focus more on processes and involving to a wider extent the whole organization. Some Infrastructure managers see such tools as means to improve the quality work. EFQM is reported to have a positive effect on customer focus. A further step is to align customer criteria’s and other important TQM matters on to a strategically level when the goals are settled. Balanced scorecard seems promising in order to implement strategy, rather than develop the strategy. 

Cost reductions showed to be difficult to measure. And we were not able to find it. On the one hand, demonstrating cost reductions are important. But on the same time, improvement work cannot only be seen as a mean to reduce costs. Increased customer satisfaction can be seen as an investment. However, Promain suggests merging the TQM task with the track inspection. There could be a goal to demonstrate cost reduction in some limited areas to prove the usefulness of TQM. 

Pande et. al. (2000) claims that 6 Sigma has produced increased customer satisfaction and cost cuttings. However, it is not clearly demonstrated how it is done. One company GE, the largest company in terms of value, has a lot of management initiatives and investment. It is more probable that 6 Sigma has been a contributing factor. 

6 Sigma like the EFQM- model ha a dedicated part of reflecting on the customer’s demand. Pande et. al. 2000 writes that a lot of companies have written mission statements like “meet or exceed customer expectations and requirements”. But few tried to improve their understanding of customers` requirements and expectations.  

Managing boundaries and outsourcing is a very important topic for all the Infrastructure Managers. Lessons learned should be taken into account in further work, studies and especially in the Promain task Track Inspection. Promain has distributed a special finding concerning outsourcing called “Managing quality in the interfaces- beyond outsourcing” provided on the web;  www.sintef.no/promain. 

7. Conclusion and recommendation

TQM has proved its success in organizations where it is adopted as a general philosophy used by the entire organization. This can also be summed up to be one of the major challenges for the infrastructure managers. This is heavily supported in the literature. So how do they achieve top- level and overall commitment to TQM and customer satisfaction? 

There are some evidence that working on defining the customers and focus on achieving customer satisfaction is a promising solution. The exercise of defining the customer could take time but is necessarily to do. This study has shown that the infrastructure manager’s customers are differently defined from company to company. And there can also be differences within each company. But it is clear working on the item “who is our customer(s)?” is really important. Organizations that have recently done has found that this is not a straight forward question to answer, but that the discussion and the customer satisfaction definition selected has made them more conscious. 

Safety is very important and has received a lot of attention recently. Due to pressure to perform a safety transport, there is a danger that maintenance task that create fast results are prioritised and that important maintenance tasks that have a long term positive effect and in a life- cycle perspective would contribute to more safety, is put in the background. 

Recommendations for further work

Most textbooks argue that quality and customer satisfaction must be an overall issue in the enterprise. It is necessarily to define who the customers are and allocate the efforts thereafter. One of several methods help improving this is to set quality and customer satisfaction on the agenda on more meetings etc and ask for opinions through surveys on customer satisfaction both externally and internally to highlight the issues in the enterprise. 

· Training for more people seems essential (Welch and Byrne, 2001). Programs like Six Sigma emphasize heavily on training people on different levels of achievement beginning with the managers. 

· Alignment to suppliers and contractors could be a solution. Renfe in Spain has chosen to ISO- certify with contractors in describing work processes. This is meaning that they are better aligned, and on the same time, at least in theory, still are open for other contractors to compete. If a new contractor is signed, they have to work in accordance with ISO - certification. This means that the Infrastructure company is less vulnerable for changes. 

· Ten years of outsourcing has experienced mixed results. Peter Drucker´s word that "your back office should be someone’s front office", is appealing. But experiences from the infrastructure managers show that there has to be a strategic decision and rational for outsourcing. There has to be competition in the area, the area must not be seen as vital to the Infrastructure manager and a long-term economic perspective must be established in order to calculate what is most cost- efficient for the infrastructure manager. At a European level, the industry would favor on co-operating on contract formulations and follow up. From a manager’s point of view, outsourcing means fewer personnel responsibility but more efforts on managing contracts. And these two issues are demanding different type of competence. 

· Systems like Balanced scorecard (Kaplan and Norton, 1996) seems promising in the enterprise follow up of quality and customers initiatives if quality issues are being brought up on a strategic level. 

· Train accidents like Eschede in Germany, Paddington and Hatfield in the UK and the Åsta accident in Norway have raised the awareness of safety. More resources and attention on safety by the Infrastructure managers could also help improving quality issues, since both safety and quality are concerned with underlying processes, striving to reduce variances, keep strong feedback control and so on. Today, some European Infrastructure managers are merging or planning to merge quality and safety departments. 

Implications for Promain should be to reinforce the Infrastructure managers to use benchmark and search more extensively for cost reductions. Promain has offered a technical note on benchmarking and finding best practice. Promain is working together with Jernbaneverket (JBV) in Norway to establish a new maintenance programme. Findings in this paper will be considered in that work. Promain on track inspection should highlight the contracting and outsourcing issues considered in this paper. The efforts in establishing a Nordic RAMS
 data base demonstrator will be developed in order to create a framework for comparing costs inspired by the OREDA data base used in the oil and gas industry. 

Outsourcing of certain activities will be widely used. But as shown in this text, there are factors worth considering. It would be useful to arrange a seminar on the theme outsourcing and maintenance by infrastructure managers. Here it should also be possible to demonstrate cost reductions for and after and also, if possible compare the cost reductions on a long-term basis. The seminar should address focus on best ways to outsource and help look forward to establish a good, safe and cost efficient maintenance. 
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� The Norwegian regulatory on Health, Safety and Environment is an internal control system based on the enterprises analyse their situation, setting their own targets, implement and control them. This is heavily based and inspired by TQM. 


� RAMS= Reliability, Availability, Maintainability and Safety 
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