


Picture 1: Planning schematics for the build Beijing Capital Airport. Courtesy of the Beijing Municipal Commission of Urban Planning

financial instrument used on the stock market. By applying
this idea to investments in projects, the concept of real op-
tions emerged. An option is a right, but not an obligation, to
take an action at a certain cost at a certain time in the future,
usually at a predetermined price and within a given period (de
Neufville, 2001). There are two types of options: call options
and put options. A call option allows the owner to seize an
opportunity. A put option provides ‘insurance’ against a bad
situation (de Neufville, 2001). A simple example of a real op-
tion would be the investment in slightly larger foundations for
a building and a slightly stronger construction, thus creating
the option to add additional floors to the building, if there is a
need for expansion.

Figure 1: The Adaptive Policy-Making Process (adapted from Walker et al., 2001)
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There is no clearly prescribed process for performing DSP,
although there are seven distinct categories of methods and
activities that, together, will result in a dynamic strategic plan.
These are (de Neufville, 2000):

% [ Modeling: this activity should result in one or more mod-
els of the technical system and its performance;

% 11 Optimization: this activity should result in an overview
of different cost-effective means for achieving specified levels
of results;

% I Estimation of Probabilities: since the performance of
a system in the future cannot be forecasted, it is necessary to
estimate the range of values for key system parameters, and
the likely probability distributions for these parameters;

%+ IV Decision Analysis: by
combining the results from

“““““““““““ ~ the previous three activities,

a Decision Analysis for the
set of choices can be carried
out;

% Sensitivity Analysis: this
activity should make sure that
the outcome of the decision
analysis is robust with regard
to changes in parameter val-
ues;

%V Evaluation of Real Op-
tions. this activity should fo-
cus on identifying cost-effec-
tive real options that increase
the flexibility of the plan.
These can then be inserted
into the decision analysis;

2+ VI Analysis of Implicit
Negotiation: the implemen-
tation of a plan depends to a
large extent on the support of

relevant stakeholders. This
activity aims at analyzing the

____________________ _+ stakeholders and their pos-

Other's Actions
Unforeseen Events
Changing Preferences

Reassessment




sible behavior. The results are to be taken into account when
thinking about the implementation of the plan that is devel-
oped through activities I-VI.

Adaptive Policy-Making

APM is a generic approach for planning under severe uncer-
tainty. It recognizes that, in a rapidly changing world, fixed
static policies are likely to fail. Over time, however, we learn,
thus reducing the uncertainty, in light of what we have to do.
To plan effectively in such a changing world, therefore, one
should plan adaptively, and allow for this learning. APM can
be compared to guiding a ship. The destination is set at the start
of the journey, but the route (the policy) adapts to the chang-
ing circumstances. If the ship veers off course, the course is
adapted in order to make sure that the ship will reach its desti-
nation (Walker, 2000; Walker et al., 2001). An adaptive policy
is designed to be incremental, adaptive, and conditional.

The APM process can be split into two phases: a thinking phase,
during which the adaptive policy is developed, and an imple-
mentation phase, during which the policy is implemented, its
performance monitored, and the policy adapted, if necessary.
Figure 1 is a diagram that shows the different elements that,
together, constitute the APM process. A more detailed discus-
sion of this diagram can be found in
Walker et al. (2001).
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More specifically, the process consists
of four steps: y

%+ Stage Setting: The important ob-
jectives, constraints, and policy op-
tions are identified during this step.
Based on these, a definition of success
of the adaptive policy can be given,
which is needed in order to be able to
decide when the policy needs to be
changed.

%+ Assembling Basic Policy: During
this step, the basic policy is assembled |
by specifying promising policies and
identifying success factors for these
policies.

2+ Specifying Rest of Policy: This
step focuses on specifying the remain-
der of the policy by (i) identifying the
vulnerabilities of the policy, and spec-
ify mitigating and hedging actions
that should be taken at the time when
the policy is implemented in order to =

prevent its failure, and (ii) translating the success factors into
signposts that should be monitored in order to guide the policy
over time in case conditions change, specifying triggers that
should lead to the implementation of defensive actions (to de-
fend the basic policy against a changing context) or corrective
actions (to adapt the basic policy to the changing context), or
would lead to a complete reassessment of the policy.

%+ Implementation Phase: During this phase, events unfold,
the signposts are monitored, and defensive or corrective ac-
tions are taken if necessary. The implemented policy remains
active as long as the signposts signify that the policy is achiev-
ing its intended outcome. Otherwise, a reassessment is trig-
gered, which reverts to step 1 of the policy-making process
(but with a great deal more knowledge of the situation)
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Deel 4: Planologische Kernbeslissing

An lllustration of the Alternative Approaches

In order to clarify DSP and APM, we will give an example us-
ing the PKB decision for Schiphol as our case. Both DSP and
APM are applied to the PKB Schiphol situation discussed in
the previous paper. In order to avoid the pitfall of using hind-
sight in drafting the plans, we will use the final PKB Schiphol
as our starting point, and translate it into a Dynamic Strategic
Plan and an Adaptive Policy. We illustrate how the plan might
have worked out, by playing out the real-world developments,
assuming implementation of the two plans.

A DSP Version of PKB Schiphol

The starting point for a DSP version of the PKB Schiphol is
the double objective to create room for growth, while improv-
ing the quality of living. Schiphol needs sufficient capacity for
it to become a hub airport. Yet, it is necessary to fly over less
densely populated areas or to try to improve the sound signa-
tures of aircraft visiting Schiphol in order to increase the qual-
ity of living, measured in terms of number of houses in noise,
emissions, and risk contours. Both the capacity and living con-
ditions can benefit from a change in the four-runway system of
Schiphol into a five-runway system. This is therefore the main
part of the DSP version of the PKB.

Planologische Kernbeslissing One risk to this plan is that the neces-
Schiphol en Omgeving

sary increase in flights does not oc-
cur, and Schiphol does not become a
hub airport. In a full-fledged DSP, the
probability of this risk needs to be as-
sessed, in order to take it into account
in the decision analysis. Given the
fact that, during the PBK planning
period, Schiphol experienced signifi-
cantly higher growth than forecasted,
we assume that this risk would be
given a low probability, and, subse-
quently, no measures will be taken to
deal with this risk.

A second risk to the goals is that
Schiphol becomes a hub, that it grows
faster than anticipated, and that, as a
result, the quality of living would de-
teriorate. In order to prepare for this
risk, which would be given a high
probability, real options need to be
included in the plan. The first option
is to prepare a noise insulation pro-

gram for the houses around Schiphol
that can be easily scaled up, if necessary. The second option
is to position the fifth runway in such a way that there is still
room left for an additional runway. In case of rapid growth,
adding a sixth runway would help in reducing air congestion,
and in a better distribution of negative external effects. The
third option is to invest in 1995 in other airports in the Rand-
stad region, which is the Western part of the Netherlands in
which Schiphol as well as the four largest cities in the Nether-
lands are located. A downside to this option is that it would not
guarantee that the environmental objective would be reached.
So, this requires a more detailed analysis of the alternative air-
ports and the environmental effects of using these airports. If
growth in passenger demand turns out to be high, these airports
can be developed into passenger airports that take some of the




Vulnerabilities

Mitigating/Hedging Actions

Possible Signposts/ Triggers/
Actions

Certain: Resistance
from Schiphol
stakeholders (e.g.
environmental groups,
people living around
Schiphol)

Mitigating Actions:

Develop green areas to compensate
for environmental losses

Offer financial compensation to
residents in the high noise zone
Noise abatement measures in the
approach and departure routes
surrounding the airport

Uncertain: Demand
for air traffic grows
faster than forecast

Hedging Actions:

Prepare to adapt surrounding airports
(e.g. Lelystad Airport) for specific
users (e.g. all-cargo flights, low-cost
carriers, and charter flights)

Design Noise Insulation Program
such that it can easily be scaled up
Order a study into alternative
locations for a National Airport

Monitor the growth of Schiphol
in terms of passenger movements,
aircraft movements (and

related noise and emissions);
trigger defensive, corrective, or
reassessment actions as needed,
for instance:

Defensive: Explain increase

in noise to residents, step up
noise insulation program, noise
abatement measures

Corrective: Switch O/D flights to
other airports

Reassessment: Start a new PKB
process

Uncertain: Collapse or
departure of the hub
carrier (KLM) from

Hedging Action:
Prepare to adapt Schiphol to be an
O/D airport

If KLM leaves Schiphol,
implement the plans to change
Schiphol into an O/D airport

and if the living conditions increase
compared to the situation in 1990. Our
basic policy would be similar to the
original PKB, and would consist of
the fifth runway and a noise insulation
program. Table 1 summarizes the re-
mainder of the policy as would result
from step 3 of the adaptive policy-
making process.

How might aviation in the Nether-
lands have looked today, if an APM
version of the PKB was implemented?
The growth experienced at Schiphol
would have been monitored. When it
was observed that the success of the
basic policy was threatened by this
growth, steps would have been taken
to defend the policy a few years af-
ter the inception of the PKB. The
study into alternative airport locations
would have revealed that a second
national airport is not a good option.
Furthermore, the development of a
new ‘Schiphol’ in sea would have also
been ruled out. Instead, regional air-
ports, such as Lelystad, would have
been developed. In addition, more ef-

Schiphol

fort would have gone into achieving

Table 1: Some Vulnerabilities and Action for the 1995 PKB

flights that are not critical to the hub function of Schiphol. For
example, by investing in Lelystad Airport, and prepare its run-
way system for medium-sized passenger aircrafts. In addition,
land use reservation around Lelystad Airports can prevent the
construction of houses within the expected future noise con-
tours, and it can free up land for the development of terminal
buildings, for example, if necessary.

To summarize, a DSP version of the PKB might contain the
following elements:

% Development of the fifth runway, while leaving room for
additional runway expansion;

% An insulation program that could easily be scaled up;

%4 Areal option through investments in Lelystad Airport;

% Land use reservations around Lelystad Airport.

Assuming that this DSP version of the PKB was implemented,
how would this have played out in the real word? Schiphol
experienced rapid growth in the mid 1990s. The second risk,
as discussed above, has therefore manifested itself. This im-
plies that the real options could be used. A first step is to rap-
idly scale up the insulation program. Noise monitoring in 1998
would have revealed that this probably would be insufficient.
At this point, non-hub essential operations (e.g. charter flights
and LCC operations) could be diverted to Lelystad Airport.
Beyond this, the situation is too far removed from the real
world events, to reasonably speculate about what would have
happened next.

An APM Version of PKB Schiphol

The starting point for an APM version of the PKB Schiphol is
the same as for the DSP version, namely the double objective
to create room for growth, while improving the quality of liv-
ing. The plan is successful if Schiphol becomes a hub airport,

the environmental goal. First, by step-
ping up the noise insulation program,
later perhaps through investments in compensation measures
(e.g. developments of green areas). Still, this could have prov-
en insufficient. Monitoring could have revealed that the noise
limits would still be reached, threatening a temporary shut-
down of the airport. As a response, corrective action could be
taken by modifying the noise regulation system, preventing a
shutdown, as occurred in 1999. By being more open to chang-
ing conditions, an APM version of the PKB would have been
better equipped to respond to problems when they arose. This
could have had a positive influence on the perception of avia-
tion, reducing stakeholder resistance.

Conclusion

How is uncertainty treated in the three versions of the PKB?
The original Master-Planning-style PKB ignored most of the
uncertainties, and it only looked at demand uncertainties,
which were reduced through a single forecast. DSP analyzes
uncertainties quantitatively, in terms of probabilities, whereas
APM analyzes uncertainty in a qualitative way. Both DSP and
APM have a broader perspective on uncertainty than AMP, in
that they do not only look at demand uncertainties, but also at
other factors that could hamper the success of the plan. Fur-
thermore, both APM and DSP, instead of predicting what will
happen, let part of the uncertainty resolve itself over time, and,
based on how events unfold, take the necessary actions. Table
2 summarizes the main characteristics of traditional Master
Planning, DSP, and APM.

Adaptive flexible approaches to airport strategic planning ap-
pear to be better equipped to deal with the many uncertain-
ties airports face. The need for these approaches becomes even
more urgent in light of the continuing privatization and liber-
alization of the aviation industry. However, there is still little



Table 2: Differences between AMP, DSP, and APM

Policymaking Approach
Master Planning Dynamic Strategic Adaptive Policy Making
Characteristics Planning
Focus Blue print design of Flexibility in the plan so | Vision of a future
future airport. changes are possible if | airport, realization of
necessary. which is prepared by
identifying different
routes to realize this
vision.
Treatment of Only demand Key uncertainties Key uncertainties

that can influence the
performance of the plan
are identified and treated
quantitatively through
subjective probabilities

uncertainties are
considered and reduced
through demand
forecasting, other
uncertainties are ignored

uncertainty

that can influence the
performance of the plan
are identified and treated
qualitatively

Response to
unexpected
developments

Unexpected events are
treated in an ad hoc
manner

A dynamic strategic plan
contains pre-specified
actions in the form of
real options, which

can be exercised if this
will contribute to the
performance of the plan

An adaptive plan
contains pre -specified
actions (e.g defensive
and corrective actions)
that are triggered when
unexpected events lead
to unwanted outcomes

Limited stakeholder
involvement, which
can lead to serious
opposition

Involvement of
stakeholders

Stakeholders are
involved after the
dynamic plan has been
designed (i.e. a design-
and-defend approach)

No clear specification of
how stakeholders should
be involved.

Outcomes would be
monitored as part of

the decision making
process about when to
cash the Real Option.
The outcomes to be
monitored are those that
influence the value of
the Real Options.

Monitoring of
outcomes

Limited monitoring,
mainly on an ex-post
basis.

empirical support for the effectiveness of these approaches.
Furthermore, there is not yet a single clear flexible approach
that is directly applicable to airport planning. Both APM and
DSP are still relatively conceptual, and it might be possible to
combine the ideas from both into a single adaptive approach
to ASP. In light of this, the next step would be to explore how
ideas from DSP, APM, and perhaps other flexible adaptive stra-
tegic planning approaches can be combined into a single co-
herent approach. After that, a method for testing this approach
and comparing its performance with AMP needs to be devel-
oped in order to provide evidence for the efficacy of this new
adaptive approach. My current work is aimed at combining
DSP, APM, and other flexible approaches into a single adap-
tive approach for ASP, and developing a method for assessing
its performance compared to traditional AMP.
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[BdS1]Perhaps this model can be made an even clearer 2 phase
model by using two different background colors in both columns.
For publication it’s important to have a good res. file of this figure.
With which program did you make this?

Editorial Note:

The editorial staff of Aerlines Magazine did its best to trace the
copyright of the cover drawing of the “Planologische Kernbeslissing
Schiphol en Omgeving; deel 47, but was - alas - not succesfull .




