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The Challenges of a
Risk Based
Asset Management Organisation

‘Getting it right first time’ is not as important as
‘getting it right in the end’

This is the important lesson from Ype Wijnia, of Essent Netwerk (The
Netherlands). In listening to Ype’s presentation at the IQPC
Infrastructure Exchange (London, 30 Sep 2004), | was impressed by the
willingness of Essent to assess, review—and to keep learning!

In this issue, Ype has supplemented his presentation with some of the
work that led up to it. It shows how Essent has, over a period of years,
continued to refine the process by which they prioritise projects. And if
you look at page 836, you will see that they don't consider that they
have finished yet!

This is a detailed paper that will well repay close attention.

Traditional risk management in the utilities industry centres on
responding to events as they happen, with decisions taken on a
‘bottom-up’ basis, often by engineering staff and with little
exploration of the link between risk and business success. The
result has often been decision-making of dubious quality, with
heavy expenditure on fixing faults and avoiding risks that could
never significantly impact key business objectives such as safety or
profit, and with neglect of seemingly non-urgent but in fact truly
business-critical risks.

... Continued over page

And on the back page: Capital Spending: Getting Things into Perspective
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The Challenges of a Risk Based Asset Management Organisation
By Ype Wijnia, Essent Netwerk

The Situation for Essent Netwerk

In 1999 the Dutch electricity sector was split into Distribution
companies and Retail companies. As a result of strong
pressure on pricing imposed by the new regulatory authorities,
the distribution companies faced a reduction of up to 50 % of
their income, as had happened in the United Kingdom.
Although most distribution companies had been operating on
tight budgets for a few years, this was a serious challenge. As
most of the expenses of a distribution company are network
related, EN considered it vital to review the decision-making
process regarding infrastructure capital expenditure (capex)
and operating expenditure (opex). To get the right perspective
we will start our review a little earlier, at the moment most of
the staff started their employment in the electricity sector.

The good old days (before 1999)

Most of the staff was employed in the 70s. This was a period of
prolonged high growth (7% annually) of electricity use, resulting in
a doubling of the load every ten years. The focus in this period
was on building new capacity, and not on challenging decisions
about new capacity. The reasoning behind this was that if you
didn’t need the capacity this year, you would next year. The motto
more or less was “build or black out”.

During the 80s load increase disappeared or even changed into a
decrease of electricity demand. This was not immediately
recognized, resulting in large overcapacities in parts of the
network, the so-called gold plated system.

Essent Netwerk (EN) is the largest Dutch
energy distribution company in the
Netherlands.

ENN manages the assets in about 33% of
the geographical area.of the Netherlands. It
has 2,500,000 customers for electricity and
1,800,000 customers for gas.

Its electricity asset base consists of 2000
km overhead line, 120000 km underground
cable, 170 substations and 60,000 Ring
Main Units. For gas the numbers are 37,000
km pipeline, 200 connections with Gasunie
(the national natural gas grid) and 2300
stations.

Total annual turnover is about 1250 Million
euros, of which about 250 M is direct
network-related expenditure (including
capital expenditure and operating
expenditure).

This article describes the approach that EN,
advised by Cap Gemini Ernst & Young and
Yorkshire Electricity (best in class in the
UK), has followed to get control over those
expenditures while other stakeholder
requirements are taken into account as well.

Finally, in the 90s utilities became cost aware. Enabled by the gold plating, management found that an
effective way of reducing expenses was asking two questions, being “can we do this project at a lower
cost?” and “can we do this project next year?” This decision making approach was still up and running when
liberalization hit. The decision making process is shown in the diagram below.

(*) investment proposals include maintenance schemes

Figure 1 Heritage decision making process
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Starting as an Asset Manager

As mentioned above, liberalization forced the utility companies to review their decision making again. This
review resulted in a list of shortcomings.
- Unclear what problems are tackled

Second guessing in Risk analysis and approval

Almost no process control

Proposals not reviewed in Total Business Context

Budget approval on first come first served basis

Some proposals re-entered the process time after time

Almost no ex post evaluation of delivered benefits
To summarize this, the analysis showed a weak consistency within the total portfolio, mainly because
almost no formal problem analysis was being carried out. The one question to start this formal problem
analysis is “What will happen if we don't do this project?” but it was simply never asked.

The first steps in risk management

The obvious solution to the lack of problem analysis was to start asking the one question “What will happen
if we don’t do this project?”. This was formalized by reversing the first two steps in the decision making
approach in the beginning of 2001.

(*) investment proposals include maintenance schemes
Figure 2: Reversed process

This meant the engineers weren't allowed to start developing investment proposals until their problem
definition was accepted. In this process the default outcome is doing nothing. To prevent engineers
exaggerating the risks to get approval for their projects, EN added two measures. First, the responsibility for
the risk was transferred to the management as soon as the problem entered the process. This reduced the
perceived personal risk for the engineer in not being able to solve the problem. The second measure was to
remove the budget limit in decision-making in the first to allow any proven real problem, no matter how big
or, to be solved.

This reversal showed great advantages. Less time was spent on irrelevant issues, the resolutions to
accepted problems were accepted quite easily, and amazingly, the expenditures were reduced by about
15%, although the budget limit was relaxed.

Complications

Despite the benefits of the process reversal there were a few concerns, too. A few examples:
Not certain if all risks were mitigated
No prioritization between problems
No clear process control
No feedback from implementation for reconsidering decisions
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This was because the reversed process was in fact a “fix when failed” approach. This is fine for cutting
costs, but not so good for controlling operational performances. As the regulator showed increasingly eager
to get involved into performance regulation, adopting a ‘fix when failed’ approach would result in a head -on
collision with the regulator. Another concern was that the results of bad decisions would emerge only after
several years, and of course really big investment programs will take years to complete. So once they didn't
comply with the targets, it would take them years to recover, and due to the reduced income (as mentioned
in the introduction) they wouldn't have the cash to make the necessary investments. This is more than a
serious challenge. How can you reduce costs without losing control of the operational performance and the
risks you face?

Bottom up risk management

To control your risks you have to manage them. To manage risks you need to know them. So you start by
evaluating the network performance, identifying places in which the performance is inadequate (we call
them “Bottlenecks”), and you develop investment proposals for the bottlenecks. Next you capture the risks
associated with not solving the bottleneck, and you make the go/no-go decision. If you decide not to go on
with the project, you add the risk to the risk register. The sum of the risks in the risk register would be your
predicted risk position, wouldn't it? This approach seems very logical and straightforward, but is has a major
flaw — It produces the wrong answer.

The first fundamental problem is the match between the identified bottlenecks and the actual performance.
Most incidents are not related to bottlenecks, but have a more or less random appearance. For example,
50% of the interruptions for ENN are due to excavation work, and occur suddenly, in parts of the network
that appear to be working perfectly. Simply summing the unapproved investment proposals doesn’t account
for those random events. To circumnavigate this flaw, one could add this random risk to the risk register, but
it doesn’t completely solve the problem. This is because the next issue lies in the identification process of
the bottlenecks, which works basically bottom up. How do you make sure that all bottlenecks are identified,
and that everyone bringing up a bottleneck has used the same criteria? In case of a clear underperformance
you can be pretty sure to capture the weak spot, but what about hidden failures?

The second fundamental problem is in the decision making itself. No matter what approach you follow, a go/
no-go decision in itself is a risky thing. People do make mistakes, and a mistake on a go/no-go decision for
a major project has serious consequences. Besides, how can you make sure all but no more than the critical
decisions reach the top level? It is clear that an investment scheme for a 3 million euros high voltage cable
needs top management approval. But consider the effect of entering the wrong settings in a protection
device after the cable has been put in operation. This error of the service engineer can result in an
interruption in a very large area on a single failure, which is precisely what the new cable was intended to
prevent. In other words, the low-level error makes the high-level decision worthless.

Risk based asset management

Again, this solution starts with knowing about your risks in order to manage them. The deviation from the
traditional approach is that this time we do not relate the risk to points in the network, but we analyze the
risk in @ more holistic and business-orientated way. We start at the top, thinking about what events would
put us out of business. From these major catastrophes one can derive the values the business should care
about, because if you don’t, something will go wrong, and somebody who cares will give you a hard time.
For EN, those business values are Shareholder value, Safety, Reliability and Compliance with the law. Top
management identified - for all these key business values - the risk tolerability.
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The next step in the risk capture process is to identify all ways by which those business values could be
threatened, the so-called risks. Those risks are decomposed, and evaluated against the risk tolerability
matrices. The result is that all the risks are classified as Intolerable, High, Medium, Low and Negligible. It is
only after you have classified the risks that you start searching for points in the network where the risk can
occur, the bottlenecks. This process, as shown in the next figure, was implemented in 2003.

(*) investment programs include maintenance schemes

Figure 3: Risk based Asset Management Process

The difference with the traditional approach is that you now can proactively search for those
bottleneck with the highest associated risk, instead of hoping they will show up in the bottom-up
process. We develop a strategy for each risk, and we group similar bottlenecks in programs. The risks are
recorded in a risk register, so we can track these. Decision-making has changed too. Because we group
bottlenecks in programs, we don't have to make a go/no-go decision on each individual bottleneck. All we
do is sort them according to their yield, and solve those that are within budget limits.

Top management sets the total budget by evaluating the expected performance against the
performance targets, and the budget is divided over the programs by using the same marginal yield for all
programs. The expected performance is the sum over the risk register minus the associated risk of the
solved bottlenecks.

Benefits and Concerns

The impact of this holistic approach is tremendous. Perhaps the most significant issue is that top
management is put in the place it should have, which is in the lead. This was quite a shock to most people
working in the distribution industry, who were used to acting as virtually independent operating
professionals.

The change of perspective forced them to review their organization. As they now work in a completely
process-orientated way, they decided to link roles to stages in the process and cluster roles into job
descriptions. Those jobs are very different from the ones that existed previously, although many basic
engineering skills remained the same.

Another part of the business they needed to review was the decision-making support system. In the
traditional process all decisions have a major human involvement. In the new process this would be
impossible, simply because the number of decisions involved is about ten times higher.

Although this should work theoretically, EN ran into serious trouble when implementing the process. They
found the number of risks exploded beyond a manageable level. Besides the risks differed widely in size,
time horizon, scope and complexity. The table over the page shows the extremities found.

The combination of number and spread of the risks forced the staff back into old habits, as they couldn’t
cope with the enormous complexity but still did want to solve problems.
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Dimension Lower limit (example) Upper limit (example)
Size 100 € (what type of joint for specific [L0 M€ (new high voltage substation)
customer)
Complexity Single criterion threshold (load level Multi criteria weighted sum
exceeded) maintenance concept)
Scope Technical (settings for protection Ethical (can we continue operating
device) pverhead lines if they might increase
the likelihood of leukemia)
Time horizon Tomorrow (new customer application)25 years (network design for
distributed generation)

Did Essent go too far? Did all problems really need to go through the same process?
Simplifying the process

Essent proved its willingness to change by —again- reviewing the decision making process. They found that
the holistic approach was too sophisticated for most of the problems and too primitive to deal with all relevant
aspects of some highly complicated and uncertain problems. The diagram below shows rough distribution of
work volumes over complexity levek. Most work is basic, controllable by simple standards. Some problems
need a little bit more sophistication, but not a full quantitative risk analysis. Only a few problems really need
an all out analytic approach. The setting of standards also requires a proper analysis. Finally, very few
problems need a state of art approach, but this is restricted to the real strategic issues.

Essent Network is now working to redefine the process to accommodate those new insights. Every work
stream (for example maintenance, new connections, network control etc) is analysed on cash flow involved
and impacted business values. These streams will be prioritized against their business impact. For each
stream the appropriate complexity level is set. Next, for each stream an specific process will be written,
starting with the work stream impacting the business most.

Comp|exity -, Volume
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Conclusions

Implementing risk based asset management for distribution networks is a very challenging task. This has to do
with the enormous complexity of risks surrounding those networks. Faced with these complexity one is easily
tempted into a holistic approach, but beware... Itis also very easy to loose your engineering staff in a holistic
approach. Essent Netwerk has experienced both sides. If there are lessons to be learnt, they may be summarized
into the following points:

Risk analysis
The number of risks is very high, numbering perhaps in the thousands. This requires more attention
to structuring the risks than usually anticipated.
Risks show a much higher variety in complexity, uncertainty and ambiguity than can be handled in a
single process

Organization
- Risk based asset management required a lot of new capabilities from your workforce. Even if you
invest heavily in capability development the change can go too fast for many employees.
Running a too complicated process in your organization isn't any good. A primitive but controlled
process delivers much more value than a sophisticated but hardly followed process
The capability to manage complexity is a scarce resource that should not be wasted on relatively
simple issues. Use it to make the high volume workflows easier.
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And following on from the Capital Spending Debate in Issue 154, consider.....
Capital Spending — Getting things into perspective

The ratio of capital spending to non-capital spending has declined steadily since the boom days of the late
1960s.

This is much deplored by developers, constructors and others who earn their living by creating new assets.
And they castigate the government of the day for not spending more on capital.

But the fact of the matter is that every time a new asset is added to the built environment the amount of non
capital spending required to use it and keep it usable goes up.

Every new capital asset adds to the capital budget only in the year of acquisition but it adds to the recurrent
budget for every successive year.

To see what this means consider the following simple exercise. Let us keep the capital budget constant, at
say $10m per annum. Let us further assume that for every dollar of capital money spent we add 30 cents to
the recurrent budget every year. This 30 cents repre sents the cost of staff to operate the asset (eg medical
staff for a hospital, teachers for a school, librarians for a library) plus the costs of maintenance, security,
cleaning, heating, lighting and cooling, grounds staff, maintenance staff, service consumables and ancillary
items, interest costs on loans.,

It can be clearly seen from the graph that even if capital is kept constant, non-capital spending increases
sharply. After 20 years, the ratio is almost 1 to 6. Even if the recurrent additions were only 15 cents in the
dollar we would still end up with a ratio of almost 1 to 3.

The declining proportion of capital to non-capital spending is not caused by decline in capital spending in
this case but by increases in consequential non-capital spending.

What does this show? Does it say that the Government is spending enough on
infrastructure. No, it doesn’t.  But neither does it say the opposite!

This whole argument of declining ratios proving the need for more Government capital spending is a self -
serving nonsense that surfaces every few years. (In fact sharply increasing annual capital budgets would
see our recurrent costs go into the stratosphere! )

Note 1. This does not say that capital

. . . . budgets have been kept constant, only
Ratio of Capital to Non-Capital Spending to show that declining ratios do not
6 prove that they have not.
5
4 Note 2. You will note that the declining
® 3 —e—Capitall| ratio argument has nothing to do with
) —=—Annuall - the need for renewal of ageing
e ,g/’:/ et oo infrastructure. This is a separate issue
o .a/“/' _ _ and needs to be argued separately.
L A -
Time
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