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INTRODUCTION
For many years, contemporary enterprises
have focused a large part of their attention only
on financial efficiency. Very advanced financial
assessment systems have been applied,
through which companies have focused
primarily on ensuring a high return on
investment (ROCE). However, it appears that
for many of these companies, ROCE, while
increasing ROI, reduces the potential for
growth, which is not conducive to the long-term
development of the company [23], [3].
Emphasis on the systematic achievement of
high, short-term financial results enforces
limiting exploration of sources of future growth
and may cause a reduction in spending on
development of new products, process
improvement, staff development, information
technology, database, systems, and the
development of customers and markets.
Financial measures only partly describe the
activities carried out in the past and do not give
adequate guidance as to what action to take
today and tomorrow to create future economic
value [12, p. 53-54], [14, p. 73].
The external environment of enterprises is
constantly changing and they need to adjust
their strategy and strategic goals to the
changing conditions of company functioning.
Many companies have observed that a reactive
policy for dealing with increasingly challenging
environmental issues is not enough [1], [4], [20].
The success of enterprises depends more often
on factors which cannot be measured by means
of financial metrics (e.g. the relationship with
the client, rich and well organized network of
suppliers, etc.) [7], [9], [21]. A financial system
of measuring efficiency in such conditions is no
longer efficient, and indeed prevents monitoring
the implementation of the strategy [10].
In make-to-order manufacturing, fast, efficient
and professional customer service, verification
of orders based on accurate data from the
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production system, taking into account the
strategic objectives of the company, etc. very
often dictates the success of the company.
These types of processes can only be
measured and evaluated using non-financial
indicators. The verification process of
production orders is one of the most important
processes in make-to-order manufacturing.
Taking too many orders may cause delays in
implementation and contractual penalties,
whereas taking too few orders results in unused
system capacity, and the costs of lost
opportunities. A key element of enterprise
success is a well prepared verification method
for production orders and continuous monitoring
and control of all business processes in the
enterprise.
Balanced Scorecard (BSC) is a tool which
enables the company's Board of Directors
effective implementation of the strategy. The
role of non-financial indicators in BSC is
particularly important. These indicators are
often omitted in traditional budgeting [18]. A
business must take into account the
performance measures of both the financial
aspect and non-financial aspect. Key
performance
indicators
(KPI’s)
allow
effectiveness and efficiency of all business
processes to be measured [10].
In this paper it is proposed that the Balanced
Scorecard approach is implemented in maketo-order manufacturing. The application of key
performance indicators (KPI’s) can be used to
connect an enterprise’s strategy and strategic
goals, established in the four different
perspectives of finance, customer, internal
processes, and learning and growth, with
monitoring and control of business processes
during order realization and conditions which
have to be fulfilled for the production order to be
realized in the production system. This solution
can improve a decision-making process for
accepting production orders for realization. A
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set of production orders which allow the
enterprise strategy to be achieved can be
chosen.

integrated set of performance and action. The
structure provides managers with a complete
and effective control tool for strategy realization
[10], [13].

1. THE BALANCED SCORECARD CONCEPT

The Balanced Scorecard should be developed
after the formulation of strategy and before the
specification of actions to implement it. At this
stage, the executive team has to address the
many problems that may occur and delay or
completely cease the implementation of the
strategy. BSC is often called a “missing tool” for
the strategic management process.

The Balanced Scorecard is a concept
introduced by R. S. Kaplan and D. P. Norton as
a strategic performance management system
[13]. The main idea of BSC is to provide a
structure of performance measures in different
perspectives for focused and effective strategy
management. BSC retains traditional financial
measures whilst also allowing the creation of
future value through investment in customers,
suppliers, employees, processes, technology
and innovations, showing long-term and shortterm measures simultaneously. It can help to
translate visions and strategies into an

BSC measures organizational performance
across four perspectives: financial, customer,
internal processes, and learning and growth
(fig. 1). Each of them should be determined by
the strategic objectives, measures, specific
objectives and activities [5], [6], [13].

Fig. 1: The structure of the Balanced Scorecard
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Source: [13]
The financial perspective shows how the
company should be perceived by owners (i.e.
shareholders). It is an essential element of the
construction of the Balanced Scorecard

because the defined level of return on
investment is the most important objective of
the manufacturing enterprise's functioning. The
other perspectives should contribute to the
implementation of the financial perspective’s
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objectives. There are two main mechanisms for
the implementation of the financial strategy: to
maximize revenues and productivity. The
perspective of the customer shows how the
enterprise should be seen by customers. The
internal processes perspective determines
which processes should be improved to
measure up to the expectations of clients and
owners. In the perspective of lifelong learning
and growth, ways to create the potential for
change and improvement in the enterprise in
the future should be sought. The potential here
is understood to mean the intangible
infrastructure, i.e. employees, organization of
information systems, culture, etc.
Conventional management does not cover all
the perspectives. Most often, the learning and
growth perspective has not been emphasized
for long-term performance. The measure of this
perspective could strongly affect the internal
processes perspective and therefore affect the
financial perspective. [10].
BSC is usually treated as a controlling system
or strategic management system. However,
there is also the so-called functional approach,
the result of which is the multiplication of
perspectives in BSC. Additional perspectives
include: marketing perspective, technological
perspective, innovation perspective, ecological
perspective, etc. [15], [8], [11].
Current developments do not only include
functional trends. In recent years, there is also
a combination of two trends of assessing the
effectiveness of enterprises. The first trend is
based on the controlling school of thought,
which uses the following methods: Cover
Account Margin, budgeting, Activity-Based
Costing Management and Time-Driven ActivityBased Costing [11]. The second trend is based
on the concept of Total Quality Management.
Measures used in this approach are mainly
non-financial contributions and relate directly to
the processes. This approach was presented by
O. Wolter in the book "TQM Scorecard” [22].
Increasingly important is also the indicative
approach
for
constructing
integrated
measurement systems, which clearly marks the
Balanced Scorecard model as a management
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control system, sometimes
"management control" [11].

called

the

2. BUSINESS PERFORMANCE
MEASUREMENT IN MAKE-TO-ORDER
MANUFACTURING
Nowadays, the external environment changes
very quickly. Thus, companies must respond
and adapt their strategy to market conditions at
the same pace to guarantee the development of
their organizations. It means that very often
new strategies are not implemented or business
processes are not realized with the same
quality. Monitoring and control of business
processes is needed in the present situation.
Enterprises should constantly measure and
assess performance of business processes and
control the realization of strategy changes [16],
[17].
BSC concentrates on two main areas:
realization of the strategy of the enterprise and
monitoring of results as a measurement
system. In this paper another practical
application of BSC is suggested. Enterprises
operating make-to-order manufacturing can
apply BSC not only for linking the strategy of
the enterprise with operational planning, and for
measuring the level of strategy realization, but
also to develop conditions, which are
investigated
during
production
order
verification. KPI’s allow business process
performance to be measured and expected
levels of key performance indicators to be taken
into consideration for the verification of
production orders. KPI’s can link the strategy of
the enterprise with a decision-making process
concerning production order acceptance,
operational planning of order realization, and
order realization, which is presented in Fig. 2.
The proposed approach based on BSC for
make-to-order manufacturing consists of ten
steps:
1) collect information concerning changing
environment and reaction(s);
2) clarify and translate vision and strategy;
3) determine strategic objectives in four
perspectives;
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4) determine key performance indicators
(KPI’s) for each strategic objective;
5) determine expected values of all KPI’s;
6) monitor actual values of KPI’s;
7) compare actual values with expected
values of KPI’s;
8) determine causes of deviations;
9) correction of business processes;
10) consider performance measurement in
verification of production orders and
a decision-making
process
about
production order realization.

First, the company should design a system
which can collect and analyse information
concerning the changing external environment.
A well designed information system is needed
[2]. Then, the enterprise should clarify and
define its vision and strategy. Most importantly,
it is necessary to analyze an organizational
chart, for deliverers and suppliers, key success
factors and other strategic analysis.

Fig. 2: Scheme of adoption of BSC in make-to-order manufacturing
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Source: own work
Next, strategic objectives in four perspectives:
financial, customer, process, and learning and
growth, are established. At this point, a strategy
map can be designed. An example of a strategy
map is presented in Fig. 3. The strategy map

illustrates how strategic objectives are
connected with cause-effect compounds
leading to the implementation of the strategy,
and shows how the implementation to one
perspective (the cause of) affects the
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achievement of the aim in the next term (effect)
[19].
Building of the strategy map starts from the
financial perspective, which is the long-term
goal of the company. It can be measured using
a variety of indicators. Most commonly applied
are: the size of income, indicators of profitability
as well as shareholder value [19]. According to
Kaplan and Norton enterprise financial strategy
can be realized by two levers: increasing
revenue, and productivity growth [12]. Revenue
growth can be obtained through new sources of
revenue (e.g., new products, new customers,
new markets, etc.) or by increasing the value of
revenues from currently supported clients (e.g.
creating new needs and their satisfaction,
deepening customer relationships, offering new
products to existing customers, etc.).
Productivity growth strategy is based on the
assumption that financial effects can be
achieved by reducing costs or optimizing the
utilization of assets held. Therefore, the
strategy to improve productivity relies on the
following:
• reducing direct or indirect production costs,
improving the structure of expenditure,
• increasing efficiency in the use of assets
held by minimizing the size of working
capital as a result of raising the efficiency
of operational processes.
Setting objectives in the perspective of the
client is subject primarily to the type of
customers and their needs. A company must
determine what constitutes value for the
customer, which consists of a description of the
products, prices, relationships, self-image, and
other unique attributes [19].
In step four, key performance indicators for
each strategic objective are determined, along
with expected values of indicators. 4-6 of the
most significant factors for each strategic
objective should be determined and then the
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indicators which can measure this factor must
be defined. Definition of too many factors and
indicators means that business processes are
not easy to control and monitor.
A production order acceptance process plays a
key role in make-to-order manufacturing. The
success of this kind of enterprise very often
depends on conditions which are determined
during the negotiation with a customer. The
speed of decision, quality of information and
speed of information processing very often
decide the quantity of orders realized in the
production system. This process can only be
measured using non-financial indicators.
The next step relies on formulating the
expected values of KPI’s. The enterprise
managers should be informed what values of
KPI’s guarantee realization of the strategy in
the defined time.
Then, an enterprise must control and monitor
strategy realization. Actual values of KPI’s are
tested and compared with expected values of
KPI’s. Causes of deviations should be carefully
identified. A plan of business process correction
must be defined according to them.
The main part of the proposed new approach is
considering performance measurement in the
verification of production orders and a decisionmaking process concerning production order
realization. It is suggested that indicators are
determined, which are called “priorities”.
Priorities are indicators which have the highest
significance for the enterprise's strategy
realization. Checking of priorities helps to
choose a set of orders to realize which best
fulfils the most important assumptions of the
company strategy. This solution allows strategy
realization to be commenced, beginning from
the decision-making process concerning order
acceptance.
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Fig. 3: The strategy map
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Source: own work
CONCLUSION
The proposed approach allows the long-term
strategy of a company to be linked with the
daily decision-making process concerning order
realization. It guarantees verification of
production orders based on the indicators which
help the strategy to be realized in the company.
A decision-making process for production order
acceptance plays a key part in an enterprise
with make-to-order manufacturing. Contracts
with clients are concluded before production
order realization, which means there is a need
for highly detailed monitoring and control of
business processes and a significant role of the
verification process.

The Balanced Scorecard approach helps to
measure performance of business processes
and improve their monitoring and control. Key
performance indicators help to guarantee an
appropriate degree of product quality, execution
time and costs of orders and also allow the replanning of strategic objectives. Furthermore,
KPI’s can be used to support a decision-making
process concerning acceptance and execution
of production orders.
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Abstract: In the paper, implementation of the Balanced Scorecard approach in make-to-order
manufacturing is proposed, not only for linking the strategy of the enterprise with operational planning,
and for measuring the level of strategy realization, but also to develop conditions which are investigated
during production order verification. This is one of the most important processes in make-to-order
manufacturing. Taking too many orders may cause delays in implementation and contractual penalties,
whereas taking too few orders results in unused system capacity, and the costs of lost opportunities.
In this paper it is proposed that the Balanced Scorecard approach is implemented in make-to-order
manufacturing. The application of key performance indicators (KPI’s) can be used to connect an
enterprise’s strategy and strategic goals, with monitoring and control of business processes during order
realization and conditions which have to fulfilled for the production order to be realized in the production
system. This solution can improve a decision-making process for accepting production orders for
realization. A set of production orders which allow the enterprise strategy to be achieved can be chosen.
Keywords: Balanced Scorecard, make-to-order manufacturing, performance measurement
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