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Our approach to managing institutionalization has evolved
from the implementation of 28 large projects in Egypt. The
projects were part of a program initiated by the Cabinet of
Egypt late in 1985. The aim of the program is to improve stra-
tegic decision making at the cabinet level. Projects were dri-
ven by macro strategic issues or needs for management and
technological development in establishing decision support
systems (DSS) in different ministries, sectors, and governor-
ates. The systems supported debt management, public sector
performance evaluation, customs reform, energy pricing, and
general performance administrative decision making. Our ex-
perience with the introduction, development, and use of
these systems suggests that managing institutionalization is
as important as model building. It should be an explicit, com-
plementary, and integrated process that accompanies system
development and model building.

miproving strategic decision making can  erally suggests that the appropriate intro-

have enormous impact on the effective-  duction and use of modeling and decision
ness of organizations, industries, and na-  support systems (DSS) can support and
tional strategies. The accumulated litera-  enhance strategic decision-making pro-
ture on practice and implementation gen-  cesses, Managing institutionalization of
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such strategic decision support systems is
the subject of this paper.

The eritical challenges in the evalution
and application of DS5 lie in four main
areas: strategic decision making, decision
support systems, barriers to MS/OR/DSS

Organizations should not
duplicate the same expensive
failure experiences.

in practice, and institutionalization. The

first set of challenges relates to the com-

plex and messy nature of strategic
decision-making processes. Among these
challenges are

— The ill-structured nature of these pro-
cesses which usually extend over long
time periods (weeks, months...);

-= The imvolvernent of many participants
and stake holders (strategic decision
making is usually a group effort rather
than an individual one);

= The need for conflict resolution, con-
sensus building, cooperative problem
solving, and crisis management; and

— The turbulent, dynamic environment
in which decision making occurs with
its constraints, opportunities, and
variable assumptions.

Decision support systems represent a
second set of challenges. DSS provide
ways to integrate organizational decision
making, the use of computers, and the
use of models. They require a focus on
— Decisions, particularly those made by

top management;

- Supporting the decision-making pro-
cess rather than replacing managerial
judgment;
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— User involvement, response to user

needs, and emphasis on individoal de-

cision making styles;

— Flexibility, adaptability, user dialogue,
and quick response;

— Data from external as well as internal
SOLICES,

= Selection and wse of the appropriate
models, and the continuous examina-
tion of assumptions;

— The integration among models, data,
and dialogue;

— The incremental, evolving prototyping
approaches that link the changing
needs of the user to the implementa-
tion process; and

— Linking prescription o a descriptive
understanding of organizational deci-
sion making.

Decision support systems in this context

are viewed as a vehicle and delivery pro-

cess for relevant and successful imple-
mentation of MS/OR.

The third area of challenges relates to
the problems of implementation of MS/OR
in practice. Quite often the efforts of M5/
OR professionals have been undermined
by problems in implementation. Gass
[1967] provided a detailed list of barriers
to successful implementation. The follow-
ing are some of the major factors in
failures of implementation:

— Data: Untimely, unresponsive, or inad-
equate data;

— Models: Inadequacy of problem defini-
tion or model specification and design,
nonresponsiveness to user needs and
choices, and inadequacy of model
evaluation;

— Users: Lack of user involvement and
participation in MS/ORMDSS
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development, lack of top management
support, resistance to change, lack of
continuous communication, and
enl'un;'jng quick response;

— Software and computer technology:
Long and tedious efforts to develop
software or DS5 or other tools; poor
documentation; and

= Interface: The inability of users to use
a model because of inflexibility in
mode]l manipulation, unsuitable infor-
mation and data representation, and
cultural or linguistic problems (for ex-
ample, translation problems between
Arabic, French, Chinese, and so
forth),

Schultz, Slevin, and Finto [1987]; Keen,

Bronsema, and Zuboff [1982]; Ginzberg

[1981]; and El Sherif and El Sawy [1988]

have examined the process of implemen-

tation with emphasis on information sys-
terns (IS) and DSS, Shultz views process
implementation as involving a 10-factor
model of project implementation, consist-
ing of two phases, the strategy phase (the
planning) and the tactical phase (the doing).

Keen, Bronsema, and Zuboff stress the

necd to define a formal laison role, the

danger of overlooking the need for local
development, the value of education, and
the importance of defining and involving
the users and oblaining the commitrment
of top management. Ginzberg emphasizes
the importance of nontechnical dimen-
gions in svoiding implementation failure.

El Sherif [1982] stresses the importance of

institutionalization in successful imple-

mentation, and El Sherif and El Sawy

[1988] propose an issue-based approach

to implementation of strategic-decision

making [¥55.
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Guided by knowledge of these prob-
lems and processes, organizations should
not duplicate the same expensive failure
experiences, Lessons learned can be im-
poriant prerequisites for guiding success.

Implementation, in our context, is a
process by which a design is actually ful-
filled by concrete measures, the outcome
of which is a ready-to-use system.

The fourth area of challenges relates to
the concept of institutionalization itself.
Much of the difficulty with the term insfi-
tutionalization can be traced to the differ-
ences between the theoretical, academic
definition and the connotational, practical
one. Webster defines institutionalize as
“to incorporate into a structured and
often highly formalized system.” Social
scientists define institutionalization as
routinizing an ad-hoe process. Lawless
[1987] defines it as “'the process by which
new practices become standard business
in a local agency.” He describes the insti-
tutionalization process as a series of
changes to people, procedures, and
organization structure.

The main challenges of institutionaliza-
tion inchude the following:

— Owercoming resistance to change;

— Adapting model-based systems to the
context of work and formulating re-
lated procedures;

— Managing the change from an old to a
riew process of work;

= Diftusing knowledge about the use of
new models and systemns; and

— Monitoring adoption of the new sys-
tems and their impact on individuals
and the organization.

In our context, institutionalization of
55 is synonymous with continuous and
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effective use of model-based DS5; thus, it
requires continuous adaptation, diffusion,
and adeption, and the assessment of the
impact of strategic decision support sys-
terns. If such systems are appropriately
implemented and institutionalized, they
can serve as a base for continucus posi-
tive growth, as a catalyst for stimulating
internal development, and as a nucleus
for attracting potential innovation. This
can contribute to learning and leveraging
organizational, as well as individual
knowledge, and making best use of
accumulated experiences.

Managing the insttutionalization of
stralegic D55 requires facing the combi-
nation of challenges provided by the in-
tersection of the four areas discussed
above, The strategic dedsion-making con-
text, unlike the operational levels of an
organization, is probably the most chal-
lenging context for institutionalization be-
cause it is messy, il structured, and
continuously changing. MS/OR models
are more likely to fail in this context than
im others if they are not fexible and
adaptive.

Strategic Decision Making in the Cabinet

The Cabinet of Egypt is the highest ex-
eculive body in the country; it consists of
32 ministers and is headed by the prime
minister. Ezch minister is responsible for
a given sector, for example; industry, agri-
culture, and energy. The cabinet address-
es multisectoral issues, policies, and pro-
grams. The cabinet agenda is usually set
according lo the scopé, urgency, and criti-
cality of issues. In this regard, the cabinet
interacts with ministries, parliament, gov-
ernorates (states or provinces), govern-
ment agencies, and universities. Its
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decision-making process usually involves
discussions, debates, the preparation of
memaoranda, and multi-gsectoral studies.
Late in 1984, Minister of Cabinet Affairs
H.E. Dr. Atef Ebeid expressed interest in
cxploring the potential of DSS to assist
the cabinet in strategic decision making.
The minister identified areas of concern
for the cabinet at that time. They in-
cluded improving the effectiveness of the

The strategic decision-making
context is probably the most
challenging context for
institutionalization.

cabinet’s preparation of ils agenda, its
consideration of issues, and its decision
making, improving the quality and relia-
bility of information, improving the time-
liness of decisions, and supporting the
counlry’s socio-economic reform pro-
grams. Dr. Ebeid asked me to develop a
plan to address these challenges.
Following this identification process,
the prime minister approved a prelimi-
nary project plan driven by policy needs
and national development priorities to es-
tablish an information and decision sup-
port center (IDSC). [DSC was guided by
three objectives: first, to develop informa-
tion and decision support systems for the
cabinet and top policy makers in Egypt:
second, to support the establishment of
decision support cenbers in existing min-
istries and to make more efficdent and ef-
fective use of available information re-
sources; third, and more indirect, to en-
courage, support, and initiate informatics
projects to aceelerate the managerial and
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technological development of Egyptian

government ministries and agencies.

To achieve these objectives we devel-
oped a three level framework:

— At level one, we would build an IDSC
base at the cabinet o provide cabinet
issue support, information, and deci-
sion support, multi-sectoral analysis,
and inbegrathon.

— At level two, national nodes would
link [D5C with ministries and national
agencies and support the building of
local sources of information and deci-
sion support centers at ministries and
national agencies.

— At tevel three, we would extend tele-
communications access to international
sources of information and major data
bases.

Egypt. like many developing countries,
was characterized at that time as data
rich and information poor. Data were
available, but they were of questionable
reliability and relevance. Timely informa-
tion was not available, and the integrity
of information was often doubtful. After
the proposed plan for IDSC was approved
we started preliminary intensive efforts o
put together a small gualified support
staff for the new project. Implementation
started in November 1985, based upon a
specific set of prorities defined at that
time.
1D5C Evolution

IDEC has evolved rapidly from three
persons in Movember 1985 to more than
180 specialists in March 1989, This evolu-
tion consisted of three main phases of
growth: initiation, base building, and
take-off. Achieving the fourth phase, ma-
turation, remains a challenging objective.

January-February 1990

During the initiation phase, we faced a
number of challenges: an underdeveloped
information environment, heterogensous
data, growing policy and decision-making
needs, a lack of credibility with decision
makers, the need for detailed implemen-
tation plans, the need for resources to im-
plement these plans, and finally, cur own
lack of experience in providing informa-
tion and effective support for strategic de-
cision making. In facing these challenges,
one of our guiding principles was, and
still is, not to duplicate any previous ef-
forts done anywhere whether inside or
outside the country. Initially, we thought
that the answers to our problems already
existed somewhere else and could be ob-
tained quickly. We learned later on that
only some of the answers were there; we
had to develop the rest.

In the base building phase, we put to-
gether the preliminary infrastricture of
IDSC, including specialists, computers,
temporary office space, a handful of pre-
vious relevant studies, and scattered non-
integrable data bases. We started imple-
menting projects and the incremental re-
sults started to build some credibility —
we were able to respond to ministerial,
sectorial, and governorate needs for DSS.
These governmental bodies gave us strong
support because of a consensus that they
needed an accelerated approach in order
to build their data bases, DSS capabilities,
and local staff specialists that could
interface with IDSC.

We discussed IDSC organizational de-
sign and decided to subcontract most of
the administrative and finandal functions
to one of the cabinet organizations. Our
governing belief was that we should not
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build a bureaucracy that could lead to an
empire.

Fourteen months after IDSC began we
started the take-off phase. By early 1987,
24 projects were in progress, which pro-
vided enormous challenges to the new
staff. We adopted a preliminary organiza-
tional structure to cope with the increas-
ing demands and to support the pace of
implemnentation at ID5C. Based upon our
existing knowledge about DS5 applica-
tions and learning from the processes of
implementation taking place, we devel-
oped an issue-based DSS approach and

IDSC has evolved from three
persons in November 1585 to
more than 180 specialists in
March 1989.

later on used it to guide the design and
delivery of all eur DSS projects [El Sherif
and El Sawy 1988]. Parallel to this, we de-
voted intensive effort to building data
bases and mobilizing our modeling capa-
bilities, linking them together to supporl
strategic decision making. Qur efforts
succeeded in incrementally positioning
and institutionalizing IDSC within the
cabinet as an integrator, facilitator, and
expediter of information and decision
support capabilities for cabinet decision
making and, in turn, linking cabinet deci-
sion making te ministerial, sectoral, and
governorate decision making.
Problem Definition

Ouwr efforts to July 1989 and their out-
come show that, while implementation of
55 appeared difficult, institutionaliza-
tion of strategic decision support systems
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is far more challenging. Despite the suc-
cessful implementation of more than 35
projects, we clearly faced problems in
instilutionalization.

Minister Ebeid questioned our future:
What will happen after one year? two
years? ten years? Are these decision sup-
port systems going to be used and devel-
oped, or abarted? Is this going to be
another failure story, or can the present
organization be a nucleus for growth and
sucoess? What do we need to guarantee
that what we deliver today is going to
contribute to the future?

These questions pointed out the prob-
lems and concerns we faced in managing
institutionalization of strategic decision
support systems. Our experience in intro-
ducing, developing, and fostering the use
of decision support systems made it clear
that managing institutionalization is as
important as model building. It should be
an explicit, complementary, and inte-
grated process that accompanies systems
development and model building.

An Approach for Managing
Institutionalization of Strategic DSS
1D5C has developed an approach for
managing instituonalization of strategic
D55, This approach consists of two main
phases: an implementation phase and an
institutionalization phase (Figure 1).

Phase 1, the implementation phase is
viewed as the processes of design and de-
livery of the strategic DSS. It consists of
the following tasks:

(1) Structuring the strategic issue,

(2) Defining information requirements
around the strategic issue,

(3) Defining information support services
arpund the strabegic issue,
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Figure 1: Our two — phase approach lo man-
aging institutionalization of strategic decision
making evolved after we realized that institu-
tionalization is as important as model building.

(4} Defining decision support services
around the strategic issue, and

(5) Prototyping the design and delivery of
D55 related to the strategic issue.

Phase 2, the institutionalization of the

strategic D55 consists of five main

components:

{1) Adapting the S5 to meet context
needs, “the cultural interface,”

(2) Difiusing knowledge about the D55,
“the organizational interface,”

{3) Encouraging adoption of the D55,
“the user interface,”

January-February 1990

(4) Evaluating and assessing the impact of
the D55, and

(5) Monitoring and tracking its usefulness.

We at IDSC see the institutionalization
approach as a natural extension of the
issue-based approach defined in El Sherif
and El Sawy [1988]. Table 1 shows the tac-
tical elements of the approach in terms of
oulcomes, typical activities, the methods
and tools, and key participants.
Adaptation

Adaptation of the D55 includes its
modification to fit the contextual and cul-
tural characteristics of the environment.
A cultural interface is designed and im-
plemented. In IDSC projects, this in-
cluded designing Arabic interfaces for all
previously developed systems, training
the users, managing the users’ learning
processes, and teaching them about the
maodeling capabilities of the system,
Diffusion

The diffusion strategy emphasizes
spreading the use of DS5 at various or-
ganizational levels, D55 should have attri-
butes that facilitate and speed up
diffusion, for example, an advantage over
the current method, compatibility with
other systems in use, ease of trial, and
observable use. Managing the demonstra-
tion of these elemments is part of the sirat-
egy. The spread of use is measured by
how many people use DSS effectively.
The diffusion phase also includes organi-
zational redesign, systemization of tasks
previously performed manually, and de-
velopment of new job descriptions, rules,
and procedures.
Adoption

Adoption refers (o the personalized use
of the new tools by managers, decision
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T | entative Typical
Dutcomen . ﬁ.:ﬂ.?::ly mﬂﬁm & Thols hrrfkwlpuxz
Adapiation
D55 Incremental Uses  Culture Adapation Software Interface for D55 Consuliants
Training Arabic Trainers
User Suppart Training Workshop MSORTSS Staff
Meetings UserfSeall Intermediaries
Dif fusion
[x55 Daffusson by Indernal Diifusson Group Meetings Key Drecision Makers
Organizations Units Strategy Training Trainers
Owganization Redesign  Organization Structure,  Safl Intermediares
Routine Design Jubr Descriptions, 055 Consultants
Inauguration, Managing  RulesProcedures Stakehobders, Policy Makers,
Public Image Media, Public Relations  DSS Seall
Ackoplian
Individual Development  Persoanalization, User Interface MSORDES Coaches
and Use Custormizalion Software Design Internal Stafliflisers
Liser Adaptation Irscentive Promotian
Incentive System Schemie
Deefinition Workshops
Enterpreneurship, Sell-
Slarter ]'.h-urh:prnﬂ'll
Evaluation and
Imipact Assessment
Measuring Degree of Litilization Assessment  Standards MSMORTSS Consuliants
Instibustionali zatson ﬂptmﬁu'lll IPrablems Instihoticmalization Lsors
and Vakie Added Telentification Indicators Drecision Makers
SDM'ing Vahue Periodic Reporting
Assesament Value i
Risk & Cost Analysis Validation Methods {data,
Technical Evaluation assumptions, models,
Maintenanos operations)
Documentation
Impact Assesasmen
Termination of Lse
Monitoring and
Tracking
Dynamic Tracking Information & Data Infprmation & Data MSORTES Consultants
System Tracking Acceas Uhililses Interral Stalf
Assumplion Surfacing  Shultle Diplomacy
[sgue Tracking Resource Allocation
Priarity Management Exception Reporting
Crisis Monitoring
Alternative Search
Inncvation Tracking

Table 1: The tactical elements of our approach for managing institutionalization help in defining

the activities, the methods and tools, and the participants interacting al each phase.

makers, and support staff. The system
may have to be customized and adjusted
to the individual, his or her mental
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context, managerial style, and jargon. Be-
sides, the system should help stimulate

internal innovation and DSS developmeent,
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Evaluation

Evaluation is a fundamental component
interacting with all the other phases of in-
stitutionalization. It should incorporate
methods for assessing utilization and
identifying operational problems. In addi-
tion, it should include measuring the
value added to strategic dedsion making,
assessing the impact of the D55, analyz-
ing risks and costs, technical evaluation,
maintenance, and documentation. To
evaluate a system’s performance, the
practitioner must establish standards and
imdicators of the level of institutionaliza-
tion and perform value analysis and vali-
date the system. Robey [1987] argues that
implementation must also include manag-
ing long-term organizational changes and
the strong coupling between implementa-
tion of a system and its impact. A sys-
temn’s impact should be planned rather
than accidental. 155 should be termi-
nated when the DSS model technology
becomes obsolete or when a better
alternative system is available.
Monitoring and Tracking

The dynamic tracking component is
used to monitor shifts in the parameters
of critical issues, assumptions, priorities,
data and information, and changes in
technology and in its impact. This allows
for dynamic search of strategic
alternatives.
Iustrative Cases

By November 1988, IDSC had imple-
mented more than 35 large projects that
involve the cabinet, the ministries, gover-
norates, and sectors. [ will describe three
D55 cases: establishing new customs tar-
iffs, debt management, and planning,
energy and irrigation.

January-February 1990

CASE 1: A D55 for Formulating Customs
Tariff Policy

In an attempt o implement one of
Egypt's reform programs, the cabinet put
a new customs taniff on its agenda in
early 1986. [n April, the main features of
the intended legislation were leaked to
the press. In response, business stag-
nated until the new tarifl was formally
announced four months later. During this
four-month period, multi-sectoral conflicts
grew among six ministries. We developed
D55 with three main objectives: to
achieve a homogenous and consistent tar-
iff structure; to increase the revenue of
the government; and, to minimize the
burden on low-income groups.

A group headed by an undersecretary
from the Ministry of Finance and an
IDSC DSS consultant formed a joint team
which interacted intensively with minis-
ters from key sectors lo build a model.
The team used the feedback from ils ne-
gotations with the ministers to modify
the models, parameters, and assumptions
and to generale scenarios. Aller one
month, conflict was resolved, and later on
all the cabinet members unanimously en-
dorsed the new model-based proposal.
The new legislation had the full accept-
ance of the business sector and of the
Eovernment.,

The development team, which had
been supported by the government, real-
ized immediately how important it was to
institutionalize the model building pro-
cess. [t proposed that a permanent body
be formed, and the government approved
legislation to form a permanent team to
monitor the [I55 and any needed

changes.
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A year later, due to adjustments in the
currency exchange rate, a new amended
custom tariff structure had to be formu-
lated. The model assumptions had to be
reexamined, the data had to be updated,
and the process was almost repeated. Be-
cause the system had not been institu-
tionalized, a year was lost and we had to
almost repeat the work.

Consequently, IDSC formulated a plan
for a process of institutionalization. Such
a plan had been used by the Ministry of
Finance staff. It provided for in-house in-
tensive training on microcomputer-based
systems. The undersecretary put an inter-
nal diffusion strategy into action, allow-
ing about 30 staff members to obtain full
knowledge of the system.

Having a system to formulate and mon-
itor tariff changes has increased customs
revenue during the last two-and-a-half
years. The actual amount of the increase
is US$ 56 million for the first year, USS
167 million for the second year, and US$
127 million for the last six months, a total
of US$ 350 million. Changes are now
tracked as an integral part of the internal
work and procedures; this has been facili-
tated by the use of information technol-
ogy. The systems are fully integrated into
the department’s operations.

CASE 2: Debt Management

Debt has been a growing acute problem
that impedes the economic development
of the country and the implementation of
its five-year plan. Egypt has accumulated
a foreign debt of US$ 33 billion; this
money was needed to rebuild its economy
during the "70s and "80s. Prior to the debt
management project, transactions used to
be handled on a loan-by-loan basis, over
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the years amounting to more than 5,000
loans. It was extremely difficult to moni-
tor and manage the country’s debt and its
services on a global basis, including
sources of funds, renegotiation of terms
and interest rates, and payment schedules.
In 1985, Egypt was facing great eco-
nomic pressures. Its main resources —
oil, the Suez Canal, foreign remittances,
and tourism — were shrinking, and its
creditors were refusing to provide more

Customs revenue increased
US$ 56 million for the first
year and US$ 167 million for
the second year.

loans. The debt problem was particularly
pressing. A World Bank expert estimated
that the cost of servicing the debt
amounted to US$ 1 million every six hours,

In September 1986, we launched a proj-
ect to develop a debt-management sys-
tem. We originally perceived it as a data-
base system and exerted massive efforts
to collect scattered data, faced with disor-
ganized manuals and undocumented sys-
tems. Egypt hoped to achieve partial
rescheduling with Paris Club members.

We had to develop a forecasting and
sensitivity analysis model that would pro-
vide full support during the process of re-
scheduling the debt payments with major
creditors. The negotiations were success-
ful and Egypt's foreign debt was resched-
uled, which top policy makers considered
a success. Following this perceived suc-
cess, the cabinet requested a simulation
of the future debt burden, including
possible scenarios and strategies.
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The success of the implementation was
viewed as a national achievement by both
the cabinet and the public. H.E. Prime
Minister Dr. Atef Sedky and seven minis-
ters were present at the inauguration cer-
emony on completion of the technical
phase at the Central Bank of Egypt. The
IDSC project manager described the capa-
bilities of the system and introduced the
central bank internal team members, who
had participated heavily in the implemen-
tation. The inauguration was given a lot
of media attention. Visibility and recogni-
tion have promoted commitment to the
process of institutionalization and helped
greatly in building awareness of this proj-
ect and of DSS activities in general. Fol-
lowing this presentation, we received
increasing requests from a number of
ministries interested in using the system.

Although such use had been foreseen,
we had made no plans to integrate such
potential users. Furthermore, we received
requests to link the central base to the
major banks in Egypt. Adapting the sys-
tem to such a large number of users and
extending it to new basic sources of data
were challenging. Five ministers wanted
access to the information and modeling
capabilities. We held meetings to formu-
late their needs predisely and to put to-
gether a diffusion strategy.

The changes in debt status, loans, con-
ditions, and the agreements reached with
various creditors overloaded the tracking
function of the project. It included not
only information and data tracking but
also issue tracking, prioritization, re-
examination of assumptions, generation
of alternatives, and crisis management.

The management of the central bank

January-February 1990

gradually realized that top management
support was necessary to get the first
phase of the project implemented. How-
ever, to get it institutionalized, it had to
follow an organization-wide multi-tier
strategy. We revised the project plan to
reflect these new perceptions. We
launched a training and education plan
parallel to the institutionalization process
that was aimed at top management and
middle and third line operational staff.
This resulted in a growing commitment
and involvement on the part of members
of the organization. In parallel, we inte-
grated a periodic, monthly, impact-
assessment process with the D55 delivery
and use process. This resulted in a well-
guided project institutionalization process.
CASE 3: A DSS for The Ministry of
Electricity and the Ministry of Irrigation

In August 1987, the Minister of Electric-
ity and Energy requested decision sup-
port services for strategic issues in his
sector. As he put it then, “the cost of
providing electricity contributes increas-
ingly to the deficit in the national budget
and balance of payments. Most invest-
ments in electrical power generation re-
quire foreign currency. Besides, the
current tariff structure still requires
government subsidies.”

In response to his request, we devel-
oped a pricing model embedded in a DS5
that allowed users to generate scenarios
and alternatives. The model, which
evolved over several versions, allowed the
ministry to generate new tariff policy
scenarios and to build an expert group
for internal support which acted as a ca-
talyst. Due to the new tariff policy, reve-
nue increased by 160 million Egyptian
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pounds during its first year of implemen-
tation. The tanff policy and structure are
monitored periodically.

The minister thought the model had
helped to reduce budget deficits as it ad-
justed the price structure. Satisfied with
the outcome, the minister assigned his
first undersecretary the task of putting to-
gether joint teams with IDSC to establish
an information and decision support cen-
ter for the ministry. He formed seven
teams, each headed by a competent
leader. Each team was to build one sys-
tem and manage its delivery, implementa-
tion, and use. The systems modeled
pricing, debt management, energy pro-
duction and consumption, project moni-
toring, capital goods, legislation, and
studies. Following implementation, the
systems were put to use. All computer-
based models were developed with an
Arabic language interface to accommaodate
the ministry staff. The project manager
quickly realized that implementing the
easy-to-use D55 was not sufficient. He in-
itiated and developed a process of institu-
tionalization which included training the
DES staff users and top management,
redesigning the existing organizational
structure, developing an internal pro-
cedure including an incentive system, and
customizing the DSS.

Subsequent to the implementation of
the DSS the level of the Nile declined
sharply and threatened to decrease the
level of power generation from the Aswan
Dam. The cabinet debated the situation
intensely, as did the public and the news
media. A potential crisis in both energy
and irrigation surfaced. The cabinet
sought feasible solutions. It requested a
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USS 500 million loan for building power
stations, which was approved. Nile water
is essential for agricultural production.
The crisis stimulated the ministry to gen-
erate additional models. The water deficit
that surfaced in 1988 actually goes back to
1981. Since that time, Egypt has been fac-
ing a period of water deficit. Between
1981 and 1988, the upstream water level
of the High Aswan Dam fell from a maxi-
mum of 177 meters above sea level to
about 151 meters. This was very close to
the 147 meter level at which no hydro-
power can be generated.

Responding to this issue, the water
planning group of the ministry of irriga-
tion joined IDSC to start to use the mod-
eling capabilities already developed by the

The cost of servicing the debt
amounted to US$ 1 million
every six hours.

water planning group. We thoroughly ex-
amined the models and assumptions, up-
dated data and validated the model. We
used two main models: (1) the Lake
Masser simulation model, and (2) the
High Aswan Dam optimal operation
model, The lake simulation is a water bal-
ance model of the lake that uses the fol-
lowing data: incoming Nile flow;
characteristics of the lake and dam in
terms of hydroelectric power generation,
water level, evaporation, seepage and vol-

ume/surface areallevel relations; and alter-

native operating policies in terms of
scheduled releases. The simulation model
predicted the resulting monthly water
levels, losses, and energy production.
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The High Aswan Dam optimal opera-
tion model is a stochastic dynamic pro-
gramming model that uses the inflow
series transition probabilities and data
about physical reservoir constraints, as
well as decision-maker preferences con-
cerning irrigation demand, hydropower
generation, and downstream degradation.
In turn, the model provides optimal
monthly operating rules for the reservoir.
We used the results of applying the two
models in presenting several policy alter-
natives to the cabinet to illustrate the ef-
fects of different release policies down-
stream of the High Aswan Dam, and
their future impact on the hydraulic per-
formance of the reservoir. The cabinet de-
cided to decrease the water released

H. E. Prime Minister Dr. Atef
Sedky and seven ministers
were present at the
inauguaration ceremony.

downstream from the reservoir by about
five percent for the hydraulic year 1987-
1988; this amounted to three milliards
cubic meters.

The valuable support provided by the
models during the water crisis made top
decision makers in the irrigation sector
more aware of the capabilities of decision
support tocls for planning. The minister
of irfigation welcomed having DSS in his
office to provide assistance in solving
water resources issues and in better man-
aging future crises. IDSC has developed a
D55 that consists of different planning
models for crucial water resource
problems.
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Lessons Learned
The incremental implementation of DSS

has been a learning experience for the

IDSC staff and for different ministries.

This learning enhanced and leveraged the

institutionalization processes. These are

some of the lessons we learned:

— Implementation success is a necessary
but not sufficient condition for
institutionalization.

— Institutionalization should be inte-
grated within the planning and design
stages. _

— Development and implementation of
strategic D55 require a diffusion strat-
egy that includes key actors, stake-
holders, and users. The access of in-
tra- and interorganizational users
should be planned and managed.

— Dynamic tracking is an integrable,
critical, and very time-consuming part
of the institutionalization of strategic
decision making,

— Linguistic and cultural adaptation of
user interfaces is a key to bridging the
application gap.

— While successful implementation is
based upon top management support,
successful institutionalization is based
upon organizational support,

— Institutionalization of sectoral DS5 can
provide opportunities for developing
multi-sectoral decision support.

— The impact of D55 needs to be
planned and managed, and requires
continuous attention on the part of the
model builder,

— Evaluating strategic decision support
and its impact is a basic process that
should accompany all phases of imple-
mentation and institutionalization.
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— The institutionalization process should
be coupled with the implementation
Ffmﬁ.

— Training and education is a dynamic
component that accelerates the adapta-
tion, diffusion, and adoption of [J55.

Rethinking Implementation and

Institutionalization

The projects developed to date, have
provided a forum for rethinking and
learning about implementation and insti-
tutionalization of strategic decision sup-
port systems. Our approach has evolved
incrementally. Successful institutionaliza-
tion is a stepwise refining process. We
had some noticeable failures during our
learning process that could be traced back
to one of the following factors: the ab-
sence of an institutionalization plan inte-
grated with the implementation plan, lack
of top management support, a failure o
design adaptation intecfaces or to con-
sider the user's requirements, the absence
of an evaluation and impact assessment
mechanism that was integrated with all
phases of the project, or a failure to
realize the importance of tracking.

Some projects, like those concerning
debt and customs, have been difficult to
institutionalize because one of the essen-
tial components of the institutionalization
change strategy was missing. In both of
these cases, for example, coping with fac-
tors not foreseen at the beginning of the
project implied an additional burden and
required an adaptive institutionalization
process. In addition, they needed tracking.

Making sure that all the essential fac-
tors were present in other pmjﬁ't.-: prn'l.red
to be an important fundamental compo-
nent, not only for the projects’ institution-
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alization but for coupling the outeome of

the models and DSS to strategic decision

making and guaranteeing ils effective-
ness. [t allowed feedback and restructur-
ing of strategic issues and insured that
the DSS staff was linked to policy makers
and their changing needs.

The electricity and irrigation project
provided us with important lessons for
measuring the extent of institutionaliza-
ton. Four generic yardsticks have evolved
to date:

— A measure of the cultural interface:
The ability of users to use the system
in few hours is an indication of
successful cultural interface,

— A measure of the organization inter-
face: The responsiveness of the organ-
ization to change or to unexpected
situations indicates a coupling be-
tween the existing organization and
innovation,

— A measure of the user interface: The
extent to which users provide continu-
ous, dynamic, and effective support
for strategic decision making is a
measure of the effectiveness of the
user interface.

— A measure of growth: The extent of
effective internal developments and
innovations indicates growth.

Over time, the criteria of success have
shifted. At first, we emphasized success-
ful implementation, then the use of the
systerns, and now we stress successful
institutionalization and growth.

" Qur experience with various projects
has taught us a great deal about Egyptian
managers. They tend to be more comfort-
able using an Arabic spread sheet. Man-
agers are biased towards using different
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scenarios rather than probabilistic model-
ing (they think in terms of permutations
rather than probabilities). In adopting
DSS, they tend to accept heuristics more
readily than algorithmic models. This
seems consistent with what Little [ 1986,
p.4] reported as an outeome of his re-
search in the decision and management
sciences, that “real world decision makers
in manageral roles use much judgment
under conditions of uneertainty and rsk.
There is a need for what might be called
guessing systems and therefore decper
fundamental theores of how people do
and should employ judgment in actual
managerial situations.”

On the other hand, the Egyplian con-
text has allowed us to identify gaps con-
straining the use of MYOR/DSS in
practice and to formulate strategies to
manage those gaps. We have identified
two gaps: the application gap and the in-
slitut'u;na[izafion gap. The application gap
is the distance between the technical state
of the art (T-5-0-A) and the application
state of the art (A-5-0-A). T-5-0-A refers
to scholary advances, academia, or inno-
vations, while A-5-0-A refers to the most
advanced application implemented as a
result of T-0-5-A, The institutionalization
gap is the distance between the A-5-0-A
and the user state of the art (LU-5-0-A).
U-5-0-"A" refers to applications that are
now in common use (diffused and insti-
tutionalized) within a certain country. To
manage such gaps we had to devise con-
textual fit strategies that were unique to
1D5C.

Our experiences to date have confirmed
the impartance of the policy maker, the
internal gate keeper (the champion), and
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the “chauffeur” of the D55 (the staff in-
termediary) in the process of institution-
alization. The presence of these three
actors is necessary for successful institu-
tionalization. Face-to-face communication
and interaction with decision makers en-
hances, builds commitment, and provides
maotivation towards the process. Ministers
and top executives, however, revealed
that while they are willing and interested
in learning about the use of DSS in the
beginning, later on they do not personally
use the computer. They rely on their D55

- staff assistants to act as intermediaries,

Furthermore, the institution of “think
tamks™ near arcas of strategic decision
making has created new unforeseen de-
mands, It has encouraged coupling be-
tween individuals and DSS information
technology, as well as coupling between
the organization and D55 information
techmology. This dose coordination per-
mils quick response in unexpected situa-
tions, and quick adaptation of
organization processes to contextual
changes.

Institutionalization is a multi-dimen-
sional endeavor. Linstone [1985, p.77], ar-
gues that a multiple perspective approach
is needed to overcome the weaknesses of
MS/OR, particularly in ill-structured con-
texts. He advocates “that the multiple
perspective concept originally suggested
by Allison, effectively bridges the gap be-
tween analysis and the real world of ill-
structured systems. Three types of per-
spectives were proposed: leclinicalfanalyt-
ical; organizational/societal, and personal/
individual.” The multi-dimensional ap-
proach to institutionalization in Egypl
wias very successiul.
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Process Cabinet Corporation

Strategic Decisbon Making

Executive body Cabinet B

Top management level Prime Minister & Ministers CEQ & VIFs

Responsibilibies = Mission statement — Mission statement
= Policy directive — Corporate strategy
— Economic reform program — Strategic plans

Strategic Decision Support

= Support Institutionalization

Management level Undersecretary & [DSC VP & DSS5/MS/OR Department
Responsibilities — DESMSOR defining projects  — DSS/MSIOR defining projects
— Eleciting strategic issues — Eleciting strategic issucs
DSS Design and Delivery
Organizational bevel 1D5C D55 Builder Corporate MSIOR or D55
Responsibibities == Implementation System Builder
— Implementation

Institutionalization
Organizational level

Responsibilities

Individual manager/user
— Use, adoption, and growth

Individual manageruser
== Use, adoption, and growth

Table 2: A comparison of the responsibilities for institutionalization between the organizational
structures of the cabinet and a corporation cléarly indicates the transportability of the process.

Finally, we can draw parallels between
strategic decision making in Egypt and
that in corporate settings. Table 2 com-
pares the different actors in the two set-
tings and their responsibilities. This
comparison stresses the responsibilities of
all actors at all levels in supporting insti-
tutionalization. The transportability of the
approach to different application areas in
Egypt demonstrated its potential for other
countries. Kraemer and King [1986] exam-
ined the use of computer-based models
for policy making in the US and its im-
pact; they emphasized the same notion of
institutionalization presented here.

Value Assessment

The use of decision support aystems
has greatly improved strategic decision
making in Egypt. The values and benefits
from the implementation and institution-
alization of D55 projects can be demon-
strated in terms of tangible and intangible
effects.
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In the customs project, the use of D55
intervened and resolved the conflict
among six ministries, allowing a new tar-
iff podicy law to be issued after more than
six months of debate. In addition, it pro-
vided a balance between social and eco-
nomic gains. On the other hand, it placed
no extra burden on low income groups,
and on the other hand, it provided an-
nual inereases in customs revenue that to-
taled USS 350 million over two and a half
years,

The debt management DSS provided
support for rescheduling Egypt's debt
with Paris Club members, IMFE, and other
creditors; in addition, it provided assist-
ance in reducing the debt burden through
better, dynamic portfolio management. It
is difficult to ignore the potential of effec-
live information provided by DSSs when
D555 have been useful in negotiating a
one percent difference in interest on a
debt of US$ 33 billion. The amount saved
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amounts to USS 330 million. The project

has become a reference for success, dem-

onstrating the effectiveness of an institu-
tionalized computer-based model.

The electricity DSS has been effective in
providing a new electricity bill, price
monitoring, and restructuring, all of
which helped increase revenue by about
160 million Egyptian pounds in its first
year. Since then, the return has been
growing annually.

Other benefits include the following:

— Improving strategic decision making at
the cabinet, ministries, and governor-
ates has created a better understand-
ing of the nature and complexity of
strategic decision alternatives and pro-
vided insights into new opporfunities,

— Strategic DS5s can help officials to
better manage crises and to respond
quickly to unexpected situations.

— Using such 0555 can improve commu-
nication between cabinet members,
ministries, and governors. This en-
courages better leamwork at different
levels and sectors, making best use of
available resources,

== Successful D55 projects increase the
awareness of the cabinet and the pub-
lic of the importance of MS/ORTSS
and provide them with realistic opera-
tional examples of D5Ss in practice.

— One tangible outcome of the imple-
mentation of various DS5 projects has
been the decision support centers es-
tablished at the cabinet, and at five
ministries, four governorates, two sec-
tors, and six agencies. Several other
projects to develop national strategic
management DSSs are in progress.

The total accumulated expenditure for

January-February 1990

projects, including the building of DSS
centers, during the period between No-
vember 1985 and February 1989 is 12.71
million Egyptian pounds (US$ 5.4 mil-
lien). In general, the benefits and value of
the DSS projects in Egypt confirmed their
worth beyond the orthodox cost/benefit
analysis. Although quantifiable benefits

Our experience has taught us
a great deal about Egyptian
managers.

were clearly demonstrated, intangible
benefits proved to be equally important.
Adopting an approach towards managing
the institutionalization of strategic deci-
sion support systems provided tangible
and intangible benefits that greatly ex-
ceeded the benefits initially expected.
Conclusions

Using DSS for the Cabinet of Egypt has
significantly improved the strategic
decision-making process. In less than
three years, the cabinet, ministers, and
governors have increased their use of
models. Decision support systems have
contributed significantly to the effective-
ness of strategy formulation, of economic
and social reform programs, of policy de-
cisions, of setting cabinet agendas, of cri-
sis management, and of the governorates’
ability to track continuous changes.

Our approach to managing the process
of institutionalization of 155 and model
building allowed us to focus on making
uge of islands of models, professionals,
and computer resources that were under-
utilized and to respond to the existing la-
tent demand of decision makers, This
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approach worked in more than 30 set-
tings that had a variety of managerial and
technological infrastructures. In a recent
official cabinet address, H.E. Minister
Ebeid sand,
We hft’nntlu impact of DS5 will continue
to be felt in strategic decision making at both
the cabinet and ministerial levels. We will con-
tinue o work towards transforming the ways
by which strategic decisions are made, re-
sources are better managed, and environmen-
tal shifts are effectively res o, We
believe that we hawe the responsibility not
ofly to formulate reform programs of bo Sug-
gest modern management or DSS systems but
as well to make sure that today’s prescrip-
tons, models, and solutions will be intégrated
and insgtitutionalized within organizations in
Egypt. We are trying hard to manage such

processes. of integration and instituticnalization.

We believe that this commitment re-
sulted from our actual implementation
and institutionalization of DSS. The bene-
fits we gained were due to the appropri-
ate use of MS/OR/DSS in practice to
overcome the many challenges facing
strategic decision making.
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