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Highlights

e A new strategic delivery management system (SDMS) of flexible pipes was proposed.

e Performance criteria aligned with the organizational strategy were selected considering the four perspectives of
BSC.

e AHP method was applied for prioritization of contractual deliveries.

e Integrated use of BSC and AHP methodology allows the selection and management of supplies critical to meeting
short-term strategic goals with a focus on results.

Abstract
Goal

Call the attention to the challenge of managing a contract portfolio of delivery of flexible tubes, considering
the complexity of supply and the need for speed in decision-making in a competitive and constantly changing market,
in which managers have to deal with a huge amount of information. The management of the supply of flexible pipes is
a multifaceted issue, whose components may present different and even mutually inconsistent management priorities.
Method

The article presents a Balanced Scorecard (BSC) bibliographic review for deployment of the corporate strategy,
the application of the Analytic Hierarchy Process (AHP) for multi-criteria analysis, and the combined use of both methods
— BSC and AHP — to support the decision-making process, as well as a case study of the development of a strategic deli-
very management system (SDMS) for oil and gas industry in Brazil.
Results

The flexible pipe SDMS provides a system for a structured, objective, balanced and flexible management to meet
internal and external business needs with the required agility. It can be adopted by any organization to support decision-
-making in complex problems.
Study limitations and implications

The management system met the need of the organization for which it was developed. However, for it to be
enhanced and used as a management good practice for contractual delivery of flexible pipes it should be deployed in
other organizations that provide this type of product in the Brazilian and international markets.
Practical implications

This article proposes a management system that can be deployed in any organization that supplies flexible tubes
to a market, in order to support the decision-making process with a focus on organizational strategy.
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We propose a new management system that uses a combined approach of BSC and AHP methodologies for
performance analysis and decision-making support aligned with corporate strategy, developed to meet a real business

demand.

Keywords: Balanced Scorecard. Analytic Hierarchy Process. Multicriteria Decision Making. Prioritization and Selection.

Management system.

1. INTRODUCTION

Over the years, the economy has grown in an unstruc-
tured way, leading organizations to overcome themselves,
making continuous efforts to be successful in an increasin-
gly competitive and constantly changing environment. In a
context in which the efficiency in operations and profitability
are the keys to achieving competitive advantage, managers
have less time to answer the market issues. Organizations
configure their resources to meet market needs and meet
the expectations of stakeholders through long-term stra-
tegy. While competing for resources and customers, orga-
nizations must evaluate the effectiveness of the results of
their decisions and actions. Managers, however, may discord
in opinion as to the relevance of the aspects that define and
evaluate organizational performance, disagreeing on which
criteria should be adopted, the level of importance of each
and the interpretation of their results (Bentes et al., 2012).

During the past decade, academics and researchers
have devoted increasing attention to the measurement of
organizational performance and the influence of the Balan-
ced Scorecard (BSC) on it and on strategic planning. Since it
was designed by Kaplan et Norton (1992), the BSC has been
widely adopted by different organizations in the world, and
has evolved from a performance measurement instrument
to a tool for the successful implementation of a strategy
(Punniyamoorthy et Murali, 2008; Huang, 2009; Grigorou-
dis et al, 2012). The BSC correlates performance to strategy
through a balanced multidimensional set of financial and
non-financial measures to evaluate the result of complex
and intricate activities associated with the implementa-
tion of the strategy and monitoring the achievement of its
objectives. It allows managers to understand many rela-
tionships and causal effects through a holistic view of the
business and transcend traditional notions about functio-
nal barriers, improving the decision making and problem
solving processes (Kaplan et Norton, 1992; Sandstrom et
Toivanen, 2002; Huang, 2009).

In a performance evaluation process focused on the ful-
fillment of strategic goals, the decisions cannot be made

based on the maximization of a single criterion but in the
balance of a set of criteria (Bentes et al., 2012). The use of
multi-criteria models has been considered as adequate to
the solution of these questions and it properly meets the
complexity of the performance evaluation and decision
making processes (Cooper et al., 2001; Punniyamoorthy et
Murali, 2008; Huang, 2009; Bentes et al. 2012). The Analytic
Hierarchy Process (AHP) developed by Saaty (1991), is one
of the most used multicriteria methods for decision making,
since it is effective in solving problems involving various cri-
teria, such as the performance evaluation of flexible pipe
supply analyzed in this study.

In this context, the issue addressed in this study is the
need for managers to have a management system that will
help them to make quick, well-based and successful deci-
sions regarding the supply of flexible pipes with a focus on
corporate strategy in a competitive and constantly changing
market, considering the complex, multidimensional and
inherently paradoxical nature of organizational performan-
ce.

Thus, the main goal of this study is to propose the Stra-
tegic Delivery Management System (SDMS) of flexible pipes
for the oil and gas industry based on an integrated approach
that combines the BSC and AHP methodologies for the de-
cision-making process aligned with the organizational stra-
tegy. A secondary goal is to extend the application of Ba-
lanced Scorecard and Analytic Hierarchy Process combined
methodologies for the entire oil and gas industry and for the
Brazilian market. The relevance of this work is based on the
development of a SDMS which brings together well-establi-
shed mechanisms for performance analysis and decision-
-making. Although other studies explore a joint application
of BSC and AHP through illustrative hypothetical examples
or theoretical discussion, this article presents a system deve-
loped to meet the real and specific needs of engineering and
manufacturing companies that provide flexible pipes for the
oil and gas market. The analysis of results obtained in the
steps of the SDMS developed in the case study is not part of
the scope of this study.
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2. THEORETICAL FRAMEWORK

2.1 BSC concept and elements for deployment and
implementation of corporate strategy

The organizations must evaluate the effectiveness of the
results of their decisions and actions when competing for
resources and clients. Strategic planning differs from the
operational due to its conceptual, visionary and directional
mode. Managers understand that a rapid response to chan-
ge is difficult and, for this reason, strategic planning is critical
to the implementation of a strategy (Huang, 2009). A mere
understanding about the performance standards that the
organization has to achieve is not enough. These standards
need to be properly communicated and understood by all
levels of the organization and top management must be able
to regularly monitor the progress of meeting the strategic
objectives in order to ensure the successful achievement of
corporate strategy. Obtaining the objective measures of ef-
ficiency analysis taking into account all of the organization’s
operational dimensions is required for a meaningful evalua-
tion (Kaplan et Norton, 1992; Punniyamoorthy et Murali,
2008). The implementation of a strategy is the transforma-
tion of strategic objectives into action through a wide range
of efforts (Punniyamoorthy et Murali, 2008). The difference
arises when the organization chooses to perform certain ac-
tivities and decide how to execute them (Porter, 1996).

The Balanced Scorecard was developed because of the
need to consider other perspectives than the financial, to
assess the compliance with the long-term strategic objec-
tives, enriching the process with the inclusion of indicators
such as the level of customer service, the level of employee
satisfaction, marketing share by segment, among other im-
portant factors for organizational success (Punniyamoorthy
et Murali, 2008).

The BSCis a system derived from long-term strategy. With
a comprehensive set of performance indicators, it supports
strategic planning and its implementation through the inte-
gration of short-term activities around a common unders-
tanding: the organizational objectives. In its approach, it pro-
vides a clear view as what the organizations should measure
in order to enable a balanced management of all functional
areas. In addition, the BSC provides feedback on internal
processes and external results for continuous improvement.
When fully deployed, it transforms strategic planning into
the nerve center of the organization (Punniyamoorthy et
Murali, 2008; Huang, 2009; Grigoroudis et al, 2012.).

The BSC model comprises four perspectives related to bu-
siness activities, which can be critical to most organizations
and applicable to all levels:

¢ Financial perspective:

The level of customer satisfaction, internal business
performance and the level of innovation and inter-
nal improvements reflect a particular vision of the
organization regarding its results on the market and
the factors considered critical to the success of its
business. The financial criteria indicate whether the
organizational strategy, its implementation and en-
forcement, as evidenced in these perspectives, are
actually contributing to improved financial results.
The seeking for improved financial performance may
require a review of the corporate strategy or its im-
plementation. It is worthy to note that an excellent
set of balanced indicators does not ensure a winning
strategy.

e Internal processes perspective:

In this perspective, the company adopts criteria that
represent what the organization must do internally
to meet customer expectations. According to the
causal model of the BSC, the ability of employees
leads to the improvement of internal processes.

e C(lient perspective:

It presents results associated with delivering diffe-
rentiated value propositions, which may include par-
ticipation of the market in specific segments, part-
nerships with the target customers, acquisition and
retention of customers in targeted segments and
customer profitability. Fundamentally, it reflects the
factors that really matters to the customers, which
are generally associated with time, quality, perfor-
mance and costs.

e Learning and growth perspective:

The activities that comprise this perspective were
the basis for the development of BSC. It captures the
ability of employees, information systems and orga-
nizational alighment to the business management
and adaptation to change. A process depends on
qualified and motivated employees with access to
accurate and timely information to be successful. It
highlights the organization’s ability to innovate, im-
prove, learn and therefore grow, generating greater
returns for stakeholders.

From these perspectives the company defines the goals,
indicators and initiatives related to the business areas iden-
tified as critical, which enable the top management to eva-
luate the strategic success based on measurable criteria
and carry an updated management, whose review of indi-



cators and performance evaluation criteria is done every six
months. The indicators are designed to allow appropriate
performance measurement and establishment of corporate,
department and individual goals. The parameters for evalua-
tion of the results are carefully selected (Punniyamoorthy et
Murali, 2008).

In addition, the BSC has four management processes
that contribute separately and combined to align the long-
-term strategy with short-term actions (Kaplan et Norton,
1996). The first aims to clarify and translate the corporate
vision and strategy into a set of integrated indicators and
goals approved by top management in order to establish
long-term guidelines that guide the short-term initiatives.
The second deals with the communication and the establi-
shing of linkages, leading managers to communicate the
strategic objectives for all organizational levels by linking
individual, sectoral and corporate objectives. The third
process, which is to plan and set goals, aims to integrate
the business and financial plans establishing objectives in
accordance with the BSC perspectives for resource alloca-
tion and prioritization. This process enables managers to
undertake and prioritize initiatives that meet the strategic
long-term objectives during the management. The fourth
and final process, feedback and strategic learning, facilita-
tes learning with a focus on strategy. In this, the organi-
zations monitor whether they are achieving the expected
results in the short run throughout their whole structure
from the point of view of the four perspectives presented,
not just the financial.

However, the diverse perspectives and measures of BSC
create difficulties such as the need to balance the priorities
of different performance criteria from different levels, the
need to manage mutually inconsistent results and forecast a
final result that synthesizes the results (Bentes et al., 2012).

2.2 Application of AHP method to support multi-criteria
decision making

The AHP was developed in the early seventies for military
planning and resource allocation. According to Saaty (1977;
1991), the method allows choosing of the best decision al-
ternative considering multiple criteria, expressed through
qualitative or quantitative values. By using the AHP, the de-
cision makers structure the problem in smaller pieces ma-
king the final goal a set of goals, sub-goals and, finally, action
alternatives, reducing difficult decisions to a number of pai-
rwise comparisons and prioritizing alternatives to synthesize
results (Huang, 2009; Bentes et al, 2012; Grigoroudis et al,
2012.). It provides a clear reason of why a certain decision is
the best. AHP is a powerful and flexible process, which con-
tributes to managers in dealing with the intuitive, rational
and irrational risk and uncertainty in complex environments.
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It can be applied to solve various problems, such as pre-
dicting results, projected or desired future planning, group
decision-making, control over changes in decision-making,
resource allocation, selection of alternatives, analysis costs
versus benefits, among others. The AHP model recognizes
and utilizes the knowledge and experience of decision ma-
kers in setting priorities and where subjective judgments are
needed due to lack or absence of information that can be
measured objectively (Huang, 2009).

The three principles of application of AHP are decom-
position, priority and synthesis (Huang, 2009; Bentes et
al, 2012.). In decomposition, the problem analysis is bro-
ken down into simpler elements, namely the overall goal,
the alternatives to be chosen and the criteria (and their
sub-criteria) that contribute to achieving the overall goal.
Priority is established by comparing side-by-side the cri-
teria on the same level. By setting the priority, it establi-
shes the importance of a criterion in relation to another
of the same level. The problem is finally synthesized with
priority ranking by the principle of hierarchical composi-
tion for global assessment of the mapped alternatives,
where all pairwise comparisons among the alternatives,
equalized by the importance of the criteria, reflect how
much each decision alternative contributes to the fulfill-
ment of the overall objective (Huang, 2009; Bentes et al,
2012.). According to Huang (2009), there is still a fourth
principle: the sensitivity analysis. In it, decision makers
test the best choice comparing the stability of the results
changing the priority of the criteria.

2.3 Application of BSC and AHP to the decision-making
process

Numerous studies have used the combination of the BSC
with multiple criteria analysis techniques given the multidi-
mensional nature of that system. Mostly adopt AHP due to
the ability of this model to assist decision makers in choo-
sing between alternative strategies and allocation of resour-
ces for implementation of the selected strategy and achie-
vement of strategic objectives (Huang, 2009; Bentes et al,
2012; Grigoroudis et al., 2012).

The BSC system does not formally explain how to consi-
der the importance of its prospects in a framework. Many
studies deal with the BSC own framework, but few explore
the proper way to implement it in an organization. Decision
makers may be led to believe that the criteria have the same
degree of importance, since they are related and have the
same overall goal. In practice, however, its criteria seldom
have the same weight. The AHP aids the BSC as a useful tool
for prioritization and consolidation of measures for evalua-
ting organizational performance based on multiple criteria
(Bentes et al., 2012).
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3. RESEARCH METHOD

This study addresses the management of contractual de-
liveries of multinational companies operating in Brazil that
provide flexible pipes for the upstream phase of exploration
and production of oil and gas. It features a proposition of a
management system for decision-making based on BSC and
AHP multicriteria analysis methodologies focused on corpo-
rate strategy. The study was conducted for over two years by
research professionals with experience in project manage-
ment, management systems, operations research and port-
folio strategy areas. For the development of the system pro-
posed in this study, we conducted interviews with managers
who are challenged daily to make decisions concerning the
provision of flexible pipes and underwent an extensive lite-
rature research to identify benchmarking patterns that con-
tribute to make them call the right decisions in the right way.

Operations performance is a concept with different points
of view, and there is no consensus on which evaluation criteria
should be adopted or how these criteria work over time. Ho-
wever, it is of common knowledge that a single indicator does
not present a clear goal of performance or achievement to the
goals of business critical areas, so the development of a set of
indicators with a balanced view, ie, combining the financial and
operational results is required. Since the operating conditions
of flexible tubes manufactured by leading-edge companies that
seek technological leadership are specific to each project, well
and function (production, water injection, gas injection, servi-
ce type, gas export and others), the supply of most of these
products includes engineering, design, quality control and ma-
nufacturing innovative activities. Thus, the criteria set in this
work focused on the success critical factors associated with
the successful completion of these activities, based on the four
perspectives of the BSC. As Sadstrém et Toivanen (2002) affir-
med, the development of new products is a demanding activity
with regard to the management focused on achieving satisfac-
tory results. Since the 1980s, the speed and flexibility variables,
which are complementary to those traditional and oriented
to budgeting and monitoring of the project, began to receive
greater priority in the processes of research and development
of new products and in management control. According to Pun-
niyamoorty et Murali (2008), it is expected that the scorecards
of corporate strategies have around 20 to 25 performance indi-
cators, with the following distribution in the BSC perspectives:
Five indicators (22%) in each of financial, customer and learning
and growth perspectives, and around eight to ten indicators
(34%) in the internal processes perspective. However, despite
this distribution had been used as reference to set prioritization
criteria, this was not achieved in the proposed system due to
the greater emphasis on financial perspective and less focus on
learning and growth.

As Punniyamoorthy et Murali (2008) mentioned, there are
four barriers that compromise the implementation of the stra-

tegy in the organization, as follows: the vision of employees,
who may not understand the organizational strategy; the
people, because in most cases they do not have performance
goals directly related to the defined strategy; the time, energy
and capital resources, which are not allocated to key activities
for achieving the strategic goals; and the management, since
it devotes much time to the short-term tactical decisions and
little time to organizational strategy. Decisions taken during
the supply process can directly affect the time, cost, manufac-
turing and quality of flexible pipes, as well as customer satis-
faction and relations with suppliers and subcontractors. For
this reason, decision makers need to know the organization’s
strategic goals, as well as the relations of cause and effect
behind the costs and revenues. They also need to receive ap-
propriate feedback of their decisions. The development of the
management system proposed in this study focused on ena-
bling decision makers to overcome the described barriers and
be able to analyze the problems, take an appropriate course
of action that connects the supply of the product, including all
of its activities, to the long-term strategic goals and promote
a continuous improvement.

We conducted a literature review with a search for the
keywords in the Scopus database. The case study was com-
pleted through the application of the best market practices
studied in the literature review as described in SDMS steps
presented in Section 4.

Case study: development of a Strategic Delivery Manage-
ment System to support decision making process

This section presents the SDMS of flexible pipes for the oil
and gas industry, developed based on the integrated approach
to BSC and AHP methods to support the decision-making pro-
cess aligned with organizational strategy (Figure 1).

Goals and
targets
7 setting ~
) Performance
Continuous criteria
improving selection

7 L

Application of
AHP for
prioritization

N\ v

Monitoring and
Control

Comunication Strategic
and deployment deliveries
<&—| selection

Figure 1 - Strategic Delivery Management System (SDMS).
Source: Author’s Study, 2016.



The ultimate goal of this system is to support in a
structured, flexible, fast and objective way, the decision-
-making process for managing the supply of flexible pi-
pes, considering the complexity of the following require-
ments: (i) to perform the best possible prioritization of
different delivery services with unique supply conditions
regarding the financial, internal process, customer and
learning and organizational growth perspectives; (ii) to
select those most relevant to meet the short, medium
and long term strategic goals; (iii) to deploy the decision
adopted at all organizational levels; (iv) to monitor and
control the obtained results; (v) continuously improve
the strategy and its implementation in order to make the
organization more competitive in a constantly-changing
environment.

The SDMS proposed is a continuous system, a cycle, and
its main steps are detailed below.
4.1 Goals and targets setting

This comprises the unfolding of the strategy into stra-
tegic goals and performance targets to be achieved by
the organization within the prescribed period. The SDMS
was developed for an organizational strategy with the fol-
lowing strategic goals and targets for the period of one
year:

e Reduce costs by 15%;

¢ Increase cash by 5% in the current year;

e Reduce exposure to risks by 5%;

e Increase by 30% the number of deliveries made in
contract deadline;

¢ Increase manufacturing occupation by 10%;
* Increase by 20% the product local content rate;
¢ Increase customer satisfaction by 5%;

¢ Increase investment in innovation and technology by
15%;

e Increase the rate of compliance with corporate gov-
ernance by 30%.
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The objectives and goals listed in this work are fictitious.
They were created for model building and can be replaced
by others, according to the adopted organizational strategy.

4.2 Performance criteria selection

After defining the strategic goals and targets, we must
select criteria that enable an objective, rapid, holistic and
assertive assessment of the results achieved through short-
-term actions and decisions.

Figure 2 presents the definition of the criteria and pro-
portionalities adopted in this research after interviews with
experts, analysis of the flexible pipe supply business and
extensive literature review. Both the criteria and proportio-
nality were selected taking into account the strategic goals
presented in the goals and targets setting step. It is expected
that other strategies or contexts require different criteria
and/or application of the proportionality rules adopted, wi-
thout damage to the model.

As observed, this model has the following distribution cri-
teria in BSC perspectives: six criteria (30%) in the financial
perspective, eight (40%) as internal processes aspects, four
(20%) in the customer’s perspective and two (10%) on lear-
ning and growth perspective. This distribution is the result of
a management that sees great relevance in the monitoring
and control of financial results and less importance in lear-
ning and organizational growth.

4.2 Application of AHP method for prioritization

For the SDMS development, we chose to use the AHP me-
thod for weighting of performance criteria and prioritization
of flexible pipe deliveries.

The criteria selected in the previous step were split in two
levels (Figure 3):

e Strategic level: BSC perspectives;

e Tactical level: criteria that aim to translate strategy
into lower level (in this case, for each delivery) as-
pects through medium-term measurable perfor-
mance results.

After choosing the criteria, we conducted a pairwise com-
parison between level 1 (Table 1) and the level 2 (Tables 2, 3,
4 and 5) items, according to their relevance.



316

AR

Electronic Journal of Management & System
Volume 11, Number 3, 2016, pp. 310-325
DOI: 10.20985/1980-5160.2016.v11n3.1184

BSC perspec- N . . .
’:ive P Criterion Calculation Proportionality
Revenue (MBRL) Estimated value in millions of reais, considering adjustments Direct
and exchange rate
Cost (MBRL) Estimated value in millions of reais, considering adjustments Indirect
and exchange rate
Gross margin (%) Expected percentage [(revenue - cost) / income] Direct
Financial Contribution margin (MBRL) Amount estimated in ml!llons of r.eals of the unit contribu- Direct
tion margin
Year cash box (MBRL) Amount est?mat.ed in millions of reais to receive this year, Direct
considering adjustments and exchange rate
Percentage of the value of the expected risk covered by the Direct
Hedging rate expected value of technical contingency (technical contin-
gency expected / predicted risk)
Performed physical progress (%) Percentage of actual physical progress Direct
Expected delay (days) Maximum day delay provided Direct
Machine-time (h) Total machine-hours provided Direct
HH (h) Total man-hours planned Direct
Size (km) Total length in kilometers Direct
Internal pro-
cesses Expected average time for manufacture of a meter of the Direct
Complexity (h/m) product (total production machine estimated time / full
compliance in meters)
. N formi f ing th i f th Di
Nonconformity (Qtty) onconformity amount ounFl during the execution of the irect
project
Manufacturing in Brazil (Y/N) “Yes” to manufacture in Brazil, or “no” to other cases Direct
“Yes,” whenever the delivery to the first oil production unit Direct
Priority to the client (Y/N) or impact the rump-up of it, or “no” to other cases (Yes = 9
and not=1)
Deadline date to the contractual Remaining contractual amount of days to delivery to the Indirect
Client (days) customer (contractual delivery date - current date)
. ) isfacti f th ith th Indi
Customer satisfaction (0-10) Satisfaction survey of the note with the customer (zero to ndirect
ten scale)
. . “Yes,” whenever there are qualified bidder for the supply of Direct
Competition existence (¥/N) the product, or “no” to other cases (yes = 4 and not = 6)
_ Innovation need (V/N) “Yes,” wh"ene”ver there is need for product qualification, or Direct
Learning and no” to other cases (yes =9 and not = 1)
growth Service to strategic objectives (0% Percentage of compliance with the strategic objectives Direct

-100%)

achieved in performance assessment (yes =9, no = 1)

Figure 2 - Performance criteria.
Source: Author’s Study, 2016
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Organizational strategy

Physical progress Customer Innovation
Revenue ..
made priority need
Delivery Compliance with
Costs Expected delay kealfine strategy
Gross margin Pro‘ductlve Cu;tomgr
machine - hour Satisfaction
Contribution Competition
. Man-hour P
margin
Cash in current .
Size
year
Hedging rate Complexity

Non conformance
items

Brazilian
Manufacturing

Figure 3 - Levels of performance criteria for prioritization.
Source: Author’s Study, 2016



318

Electronic Journal of Management & System
Volume 11, Number 3, 2016, pp. 310-325
A, -

DOI: 10.20985/1980-5160.2016.v11n3.1184

Table 1 - Comparison of Level 1 criteria.

BSC Perspectives Financial Internal processes Customer Learning and growth
More important Equal Equal
Equal Less important

More important

Source: Author’s study, 2016.

Table 2 - Comparison of level 2 criteria of the financial perspective.

Financial pers-

Contribution Current year

. Revenue Costs Gross margin R Hedging rate
pective margin cash
Revenue Equal Less important Equal Less important More important
Costs Less important Equal Less important More important
. . Much more
Gross margin Equal More important .
important
Contribution . Much more
. More important .
margin important
Current year Much more
cash important
Hedging rate
Source: Author’s study, 2016.
Table 3 - Comparison of level 2 criteria of the internal processes perspective.
Internal . -
Physical . Non con- Brazilian
processes Machine- . .
progress Delay Man-hour Size Complexity formance Manufac-
perspec- -hour . .
. made items turing
tive
Physical pro- Less impor- Equal Equal More impor- More impor-  Much less Less impor-
gress made tant q g tant tant important tant
More impor- More impor- Much more Much less Less impor-
Delay . Equal .
tant tant important important tant
Machine- Much more  Much more Much less Less impor-  Less impor-
-hour important important important tant tant
More impor-  Less impor- Much less Less impor-
Man-hour P P . P
tant tant important tant
Size Much less Much less Much less
important important important
Much more
Complexit Equal .
P y q important
Non confor- Much more
mance items important

Brazilian
Manufactu-
ring

Source: Author’s study, 2016.
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perspective. criteria.
Customer Customer Market Financial perspective Weight
Customer Contract . .
perspec- .- . satisfac- competi- Revenue 0,12
. priority  deadline . .
tive tion tion Costs 0,12
Customer Much more Equal Much more Gross margin 0,33
priority important important Contribution margin 0,19
Contract E Less impor- Current year cash 0,21
. qual
deadline tant Hedging rate 0,02
Customer More im- Source: Author’s study, 2016.
satisfaction portant Table 9 - Relative importance of the internal processes perspective
Market criteria.
competi-
tion Internal processes perspective Weight
Source: Author’s study, 2016. Physical progress made 0,10
Table 5 - Comparison of level 2 criteria of the learning and growth Delay 0,11
perspective. Machine-hour 0,07
Man-hour 0,03
Learning and . Compliance to i
& . Innovation need P . Size 0,01
growth perspective strategic goals Complexity 0,22
Innovation need Less important Non conformance items 0,32
Brazilian manufacturing 0,14

Compliance to strate-
gic goals

Source: Author’s study, 2016.

After the pairwise comparison, in order to continue AHP
modeling and criteria weighting, the importance of scale
was established with the weights in Table 6 as follows.

Table 6 - Levels of importance and values for prioritization.

Importance Value
Much more important 9
More important 5
Equal importance 1
Less important 1/5
Much less important 1/9

Source: Author’s study, 2016.
This way we obtained the results shown in Tables 7, 8, 9,
10 and 11 for calculating the balancing of the level 1 and 2

criteria, as seen below:

Table 7 - Relative importance of the BSC perspectives.

BSC Perspectives Weight
Financial 0,35
Internal processes 0,12
Customer 0,35
Learning and growth 0,18

Source: Author’s study, 2016.

Source: Author’s study, 2016.

Table 10 - Relative importance of the customer perspective

criteria.

Customer perspective Weight
Customer priority 0,49
Contract deadline 0,07

Customer satisfaction 0,25
Market competition 0,19

Source: Author’s study, 2016.

Table 11 - Relative importance of the learning and growth
perspective criteria.

Learning and Growth perspective Weight
Innovation need 0,17
Compliance with strategic goals 0,83

Source: Author’s study, 2016.

We used actual data delivery for prioritization, ranked as
follows:

For directly proportional criteria, all the delivery data re-
garding a specific criterion were divided by the highest value
obtained for that, and multiplied by 10. Thus, the delivery
with best performance in criteria evaluation ranked 10, whi-
le the others got lower values with appropriate proportion
to the original data.

For inversely proportional criteria, the lowest value found
for a given criterion was divided by the actual data and mul-
tiplied by 10. So the criterion with better performance (ab-
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solute lowest score in the criteria) also ranked 10, while the Tables 12, 13, 14 and 15 present the parameterized data
others kept proportionality. used (ranging from 0 to 10) for each of the BSC perspectives.

Table 12 - Parameterized data of financial perspective.

Financial Perspective
Contribu-
tion Margin
(MBRL)
DP DP DP DP
9 8
8
8

Current year
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Table 13 - Parameterized data of internal processes perspective.
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Source: Author’s study, 2016.
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Internal processes

Physical Brazilian
Expected . Man- . .
Delivery progress delay Machine- -hour Size Complexity Norli conforman- Mant.Jfac-
made (days) -hour (h) (h) (km) (h/m) ce items (Qtty.) turing

(%) (Y/N)

DP DP DP DP DP DP DP DP
Delivery 1 4 5 8 3 4 4 6 10
Delivery 2 5 8 7 1 4 4 5 10
Delivery 3 10 0 5 1 8 1 4 10
Delivery 4 10 0 3 1 7 1 4 10
Delivery 5 6 6 10 10 2 10 10 10
Delivery 6 8 3 6 3 5 2 7 10
Delivery 7 4 10 6 1 5 2 8 10
Delivery 8 3 6 2 3 5 1 4 10
Delivery 9 4 2 2 1 5 1 0 10
Delivery 10 2 4 2 1 4 1 2 10
Delivery 11 2 5 1 1 5 0 0 10
Delivery 12 5 8 7 3 5 2 5 10
Delivery 13 2 3 6 1 4 3 6 10
Delivery 14 3 9 1 1 5 0 2 10
Delivery 15 1 2 6 1 4 3 8 10
Delivery 16 1 8 10 1 7 2 10 10
Delivery 17 1 6 6 1 9 1 4 10
Delivery 18 1 5 7 1 9 2 1 10
Delivery 19 1 4 4 1 8 1 2 10
Delivery 20 4 0 5 1 8 1 3 10
Delivery 21 6 4 3 1 7 1 2 10
Delivery 22 2 1 6 1 8 1 0 10
Delivery 23 3 4 3 1 7 1 2 10
Delivery 24 1 9 5 1 8 1 3 10
Delivery 25 1 10 3 1 8 1 4 10
Delivery 26 3 10 7 1 8 2 1 10
Delivery 27 4 2 4 1 9 1 0 10
Delivery 28 7 8 9 1 9 2 4 10
Delivery 29 9 10 5 1 7 1 0 10
Delivery 30 1 2 8 1 9 2 2 10
Delivery 31 5 4 4 1 10 1 2 10
Delivery 32 2 4 7 1 8 2 4 10
Delivery 33 2 10 5 1 9 1 4 10
Delivery 34 1 10 9 1 4 4 9 10
Delivery 35 4 4 8 1 4 4 6 10
Delivery 36 3 8 10 6 2 10 9 10
Delivery 37 2 3 2 1 5 1 2 10
Delivery 38 3 1 6 1 4 3 7 10
Delivery 39 2 5 2 1 4 1 1 10
Delivery 40 2 10 10 1 4 4 9 10

Source: Author’s study, 2016.
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Table 14 - Parameterized data of customer perspective.

Customer
Delivery Custor?Ye}l;\l;))norlty Contract deadline (days) Customt(e(r)_slagl)sfactlon Market(ﬁ;r'\rll)petltlon

DP IP IP DP
Delivery 1 1 1 5 5
Delivery 2 1 1 5 5
Delivery 3 1 9 6 5
Delivery 4 1 10 8 5
Delivery 5 1 0 8 5
Delivery 6 1 2 6 5
Delivery 7 1 1 6 5
Delivery 8 1 2 6 5
Delivery 9 1 3 7 5
Delivery 10 1 2 5 5
Delivery 11 1 4 5 5
Delivery 12 1 1 10 5
Delivery 13 1 1 6 5
Delivery 14 1 9 5 5
Delivery 15 1 1 10 5
Delivery 16 1 1 6 5
Delivery 17 1 1 5 5
Delivery 18 1 1 10 5
Delivery 19 1 2 8 5
Delivery 20 1 2 8 5
Delivery 21 1 3 10 5
Delivery 22 1 1 5 5
Delivery 23 1 2 7 5
Delivery 24 1 1 6 5
Delivery 25 1 2 5 5
Delivery 26 1 1 10 5
Delivery 27 1 3 6 5
Delivery 28 1 2 5 5
Delivery 29 1 4 8 5
Delivery 30 1 1 6 5
Delivery 31 1 3 5 5
Delivery 32 1 1 6 5
Delivery 33 1 2 6 5
Delivery 34 1 0 10 5
Delivery 35 1 1 5 5
Delivery 36 1 0 8 5
Delivery 37 1 2 6 5
Delivery 38 1 1 10 5
Delivery 39 1 2 7 5
Delivery 40 1 0 6 5

Source: Author’s study, 2016.



Table 15 - Parameterized data of learning and growth perspective.

Learning and growth

Innovation need Compliance with stra-
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Table 16 contains a ranking with the final result of the
prioritization of flexible pipes delivery obtained using AHP

Delivery (Y/N) tegic goals (0%-100%)
DP DP
Delivery 1 1 10
Delivery 2 10 10
Delivery 3 1 5
Delivery 4 1 7
Delivery 5 1 10
Delivery 6 10 8
Delivery 7 10 10
Delivery 8 10 6
Delivery 9 1 7
Delivery 10 10 7
Delivery 11 10 5
Delivery 12 1 9
Delivery 13 10 5
Delivery 14 1 7
Delivery 15 10 8
Delivery 16 1 6
Delivery 17 10 5
Delivery 18 1 8
Delivery 19 1 10
Delivery 20 1 6
Delivery 21 10 7
Delivery 22 1 7
Delivery 23 1 9
Delivery 24 1 7
Delivery 25 1 9
Delivery 26 1 5
Delivery 27 10 8
Delivery 28 1 8
Delivery 29 1 8
Delivery 30 1 8
Delivery 31 10 9
Delivery 32 1 10
Delivery 33 1 7
Delivery 34 10 6
Delivery 35 10 6
Delivery 36 1
Delivery 37 1 10
Delivery 38 1 7
Delivery 39 1 5
Delivery 40 1 8

The data used must be collected, processed and organi-
zed in a database. It is important to keep it well maintained
and up to date in order to obtain easy access and analysis at

any time.

Source: Author’s study, 2016.

method.

Table 16 - Delivery priority level by AHP.
Delivery Delivery final score Priority level
Delivery 5 6 1
Delivery 6 5 2

Delivery 15 5 3
Delivery 12 5 4
Delivery 35 5 5
Delivery 2 5 6
Delivery 7 5 7
Delivery 36 5 8
Delivery 34 5 9
Delivery 1 5 10
Delivery 38 5 11
Delivery 40 5 12
Delivery 3 4 13
Delivery 32 4 14
Delivery 26 4 15
Delivery 18 4 16
Delivery 4 4 17
Delivery 16 4 18
Delivery 21 4 19
Delivery 20 4 20
Delivery 28 4 21
Delivery 30 4 22
Delivery 23 4 23
Delivery 27 4 24
Delivery 24 4 25
Delivery 22 4 26
Delivery 19 4 27
Delivery 8 4 28
Delivery 31 4 29
Delivery 13 4 30
Delivery 37 4 31
Delivery 9 3 32
Delivery 25 3 33
Delivery 33 3 34
Delivery 29 3 35
Delivery 39 3 36
Delivery 10 3 37
Delivery 17 3 38
Delivery 11 3 39
Delivery 14 3 40

Source: Author’s study, 2016.

In the priority order established through use of the AHP,
delivery 5 is the most important and delivery 14 the less im-
portant one to meet the strategic objectives according to

the performed weighting.
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The results obtained with the prioritization of deliveries
must be discussed and evaluated by top management staff.
If they do not meet the experts’ expectations, all data, their
sources, criteria and weightings made must be reviewed and
adjusted so that the managers feel comfortable and safe to
base their decisions.

It is relevant to note that the results found were obtained
based on real data and analyses. However, the analysis of
obtained prioritization is part of the scope of this study. This
was used to contribute to the reproduction of the model in
any organization and allow a better understanding regarding
the results obtained with its application.

4.4 Strategic deliveries selection

Since these are contractual commitments, all deliveries
have to be managed to meet the terms and conditions ne-
gotiated and, therefore, selecting those to be carried out is
not part of the scope of this work. However, the activities
associated with the delivery of flexible pipes are subject to
all kinds of challenges, as well as to physical and financial
limitations of the organization, its suppliers and subcontrac-
tors, and there may be deviations that affect supply premi-
ses and other conditions. The selected deliveries are those
most relevant from the point of view of meeting the organi-
zation short, medium and long-term strategic goals, accor-
ding to the chosen prioritization criteria and their relevance
in a global context. These deliveries were then classified as
strategic and are now monitored and controlled through a
differentiated management system, entitled Strategic Deli-
very Management System.

The model adopted allows great flexibility in the selec-
tion method of deliveries, to ensure it meets the corporate
strategy. The selection can be made based on the result of
the prioritization or on one or more prioritization criteria.
Although both forms of selection use the prioritizing obtai-
ned by weighting the criteria and business prospects, their
results are different from the strategic point of view.

A selection based on the result of the prioritization al-
lows decision makers to choose the 15 first deliveries or an
amount corresponding to 10% of the total, for example. Ho-
wever, this kind of selection does not allow the maximiza-
tion of one or more strategic goals.

On the other hand, in a quantitative selection based on
prioritization criteria, the decision makers may opt to select
a quantity of deliveries with a total gross margin of 40%, for
example, of the total margin of delivery portfolio. Another
option would be to combine more than one criterion. Thus,
among other options, the organization select a quantity of
deliveries representing in sum 30% of money in total cash

forecast for the current year, considering only the Brazilian-
-manufactured material deliveries.

4.5 Communication and deployment

The top management shall highlight deliveries seen as
strategic for all levels of the organization and ensure that
the operation departments understand the decision and be-
come committed to achieving the desired results. For suc-
cessful communication and deployment of delivery strategy,
the following three important steps are important: casca-
ding strategic goals for all organizational levels through for-
mal performance evaluation tools; differentiate the strategic
delivery from the others using management tools, such as
meetings and reports; and implementing a structured pro-
cess of escalating problems related to those deliveries for
quick decision-making to solve them, establishing roles, du-
ties and decision competence levels.

4.6 Monitoring and control

As stated in the communication and deployment step,
the deliveries categorized as strategic shall be accompanied
in different way by top management of the organization. Any
actual or anticipated deviation shall receive priority treat-
ment, so that decisions can be taken and actions implemen-
ted to reverse or minimize them. It is worthy to note that
the purpose of marking a delivery as strategic is to define its
relevance to organizational strategy, as well as to monitor
and control its supply in a more transparent and detailed
way, to prioritize actions and resources needed for its good
performance and to achieve or exceed the expected results
with such. This does not imply in anticipating, but in maximi-
zing the achieved results.

4.7 Continuous improve

The top management staff shall revisit the SDMS every six
months, as well as analyze the results of the strategic goals
measured in the period. After this evaluation, a new cycle (Fi-
gure 1) of strategic delivery management starts, with a review
of the system for the current situation, taking into account,
but not limiting to, the possibility of occurrence the following
events: deliveries carried out; new deliveries contracted;
change in strategic goals and/or targets; relevant changes in
internal and/or external environments; opportunities found
for improvement in the current management system.

Any prioritization and selection reanalysis must be made
in anticipation from the six-month period end, whenever
there are relevant disruptions or facts that demand a new
decision-making.



4.8 Results

We developed the SDMS based on the case study pre-
sented, using a combination of BSC and AHP methods to
support decision-making with a focus on organizational stra-
tegy. The system can be used by any organization, as long
as its staff sets its goals and targets, select the appropriate
criteria and use the available data as described in this work.
By using AHP method and the proposed selection model,
the system provides the required flexibility to balance the
performance criteria according to the current context and
strategic goals. The prioritization of deliveries is carried out
in a structured, objective and well-based way, allowing grea-
ter speed, efficiency and assertiveness in the results analysis
and decision making process. Through communication and
deployment of the selection performed, the organization
ensures the implementation of short-term actions aligned
with corporate strategy. The monitoring and control ensure
that the expected results are achieved and the continuous
improvement process enables the adoption of a successful
strategy in a market increasingly competitive and in constant
change.

4. CONCLUSION

In this work we propose a model called Strategic Delivery
Management System, based on the integrated application of
BSC and AHP methods to support the decision making pro-
cess regarding the provision of flexible pipes, focusing on an
organization strategic long-term goals.

We built a hierarchy for decisions based on four pers-
pectives of the BSC and selected performance evaluation
criteria. The AHP methodology was used to balance the
evaluation of criteria of levels 1 and 2. We established a
systematic management that structures the decision-ma-
king process according to the strategic relevance of delive-
ries, guides the tactical and operational force in the deve-
lopment of their daily activities and promotes continuous
improvement.

The implementation of a delivery management system
with the application of a multicriteria support method brings
benefits to the process of supply of flexible pipes, allowing
better alignment with organizational strategy, better results
for stakeholders, greater control over deliveries critical for
expected results and more speed in a decision-making pro-
cess based on objective criteria and reasoned analysis.

In this context, we suggest for further research the appli-
cation of SDMS in organizations that operate in the Brazi-
lian and international markets for system improvement and
enhancement of its results.

325

AR

e —

Electronic Journal of Management & System
Volume 11, Number 3, 2016, pp. 310-325
DOI: 10.20985/1980-5160.2016.v11n3.1184

REFERENCES

Archer, N. P. et Ghasemzadeh, F. (1999), “An integrated frame-
work for project portfolio selection”, International Journal of
Project Management, Vol.17, No. 4, pp. 207-216.

Bentes, A., Carneiro, J., Silva, J. e Kimura, H. (2012), “Multi-
dimensional assessment of organizational performance: inte-
grating BSC and AHP”, Journal of Business Research, pp. 1790-
1799.

Cho, C. et Lee, S. (2011), “A study on process evaluation and
selection model for business process management”, Expert
Systems with Applications, pp. 6339-6350.

Cooper, R. G., Edgett, S. J. e Kleinschmidt, E. J. (2001), “Portfo-
lio management for new product development: results of an
industry practices study”, R&D Management, Vol. 31, No. 4.

Grigoroudis, E., Orfanoudaki, E. e Zopounidis, C. (2012), “Stra-
tegic performance measurement in a healthcare organisation:
A multiple criteria approach based on balanced Scorecard”,
Omega, pp. 104-119.

Huang, H. (2009), “Designing a knowledge-based system for
strategic planning: A balanced scorecard perspective”, Scien-
ceDirect, pp. 209-218.

Kaplan, R. et Norton, D. (1992), “The Balanced Scorecard: the
measures that drive performance”, Harvard Business Review,
pp. 71-79.

Kaplan, R. et Norton, D. (1996), “Using the balanced scorecard
as a strategic management system”, Harvard Business Review,
pp. 75-85.

Punniyamoorthy, M. and Murali, R. (2008), “Balanced score
for the balanced scorecard: a benchmarking tool”, Benchmar-
king: An International Journal, Vol. 15, No. 4, p. 420-443.

Saaty, T. L. (1977), “A scaling method for priorities in hierarchi-
cal structures”, Journal of Mathematical Psychology, Vol. 15,
No. 3, pp. 234-281.

Saaty, T. L. (1991), “Método de analise hierarquica”, Sdo Pau-
lo: Makron.

Sandstrom, J. et Toivanen, J. (2002), “The problem of mana-
ging product development engineers: Can the balanced sco-
recard be an answer?”, International Journal of Production
Economics, pp. 79-90.

Vandaele, N. J. et Decouttere, C. J. (2013), “Sustainable R&D
portfolio assessment”, Elsevier, pp. 1521-1532.



