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Abstract

At present, enterprise performance management (EPM) systems are widely used in practice, 
because they facilitate strategic decision-making and contribute to improved information transparency 
of organizations. However, methodological issues related to managing the development of such 
systems seem to be insuffi  ciently investigated and elaborated. 

The purpose of the study is to formulate and justify fundamental principles for managing EPM 
systems’ development. These principles derive from peculiarities of EPM systems themselves and the 
features of their development management. In particular, the features of EPM systems are complexity 
and modular structure, large-scale scope, the long-term nature of planning, monitoring and 
analysis, use of aggregated information – both fi nancial and non-fi nancial. The features of managing 
development of EPM systems include the implicit nature of the resulting economic benefi ts, infl uence 
of stochastic factors, as well as availability of “complicated” projects (with uncertain outcomes, ability 
to re-execute and multiple variants of implementation). 

As a result, the basic principles of managing development of EPM systems can be formulated. 
There are the principles of a system, the going concern, business alignment, value for money, program 
management, alternativeness, feasibility, stochasticity, as well as resources aggregation. 

The signifi cance of these principles is explained by the fact that they can be used as a basis for an 
integrated process of managing the development of EPM systems. These principles are also valuable 
for formalizing certain elements of the management process, such as assessment of the maturity level 
of EPM systems, the formation of potential development programs, simulation of implementation of 
the development programs, as well as decision-making regarding selection of development programs 
for implementation.
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Introduction

O
ne of topical problems of manage-

ment in enterprises and organiza-

tions of various industries is so-called 

the “strategic gap”. It occurs when a company 

establishes essential long-term goals, but con-

ducts its current activities relying on short-

term plans that are poorly related with both the 

goals and with each other [1, 2]. The reasons 

for such a situation may be classified into two 

groups – organizational and technological. 

The organizational reasons include [1]: 

 lack of strategic focus and inability to con-

vey the essence of the strategy to employees; 

 failure to follow and support the plan; 

 inability to adapt to changes; 

 ignoring non-financial and qualitative 

measures; 

 lack of realistic forecasting when planning 

is based on the current state of the environ-

ment, without considering possible changes 

that may occur in the future. 

The technological reasons are [1]: 

 poor integration of the management sys-

tem; 

 over-reliance on enterprise resource plan-

ning (ERP) systems, when such systems are 

considered as the main and the only manage-

ment instrument, applicable both on opera-

tional and strategic levels. 

Besides the “strategic gap” problem, the fol-

lowing phenomena often take place in practice 

[3]: 

 insufficient consistency of the system of 

strategies (including corporate strategy, busi-

Key words: performance management; EPM system; development program; management principles; 

information system. 

Citation: Druzhaev A.A., Isaev D.V., Ogurechnikov E.V. (2019) Principles of managing development 

of EPM systems. Business Informatics, vol. 13, no 2, pp. 73–83. DOI: 10.17323/1998-0663.2019.2.73.83

ness strategies and functional strategies), the 

local nature of development planning; 

 lack of goal orientation of day-to-day activ-

ities, existence of discrepancies between strate-

gies and operating plans; 

 insufficient flexibility and adaptability of 

strategies and plans, low responsiveness to 

changes; 

 poor integration and effectiveness of the 

system of accounting, reporting and monitor-

ing; 

 insufficient information support of inter-

nal and external stakeholders, causing deci-

sion-making based on unreliable and irrelevant 

information.

The need to solve these problems and to 

eliminate their causes has led to the emergence 

of a special class of management systems – 

enterprise performance management (EPM) 

systems. They also are called corporate perfor-

mance management (CPM) systems, business 

performance management (BPM) systems 

or simply performance management systems 

(PMS). Theoretical developments in this field 

are supported by leading international software 

vendors – Oracle, IBM, SAP, SAS, etc. At 

the same time, the EPM concept goes beyond 

information technologies: it also covers man-

agement methods and processes, as well as 

management personnel involved in these pro-

cesses. 

As a management system, an EPM system is 

also an object of management: the processes of 

the system’s design, implementation, main-

tenance and development should be prop-

erly managed. Accordingly, there is a question 
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regarding the methodological approach to the 

development of EPM systems. Existing works 

on EPM systems themselves [1–6] do not con-

sider this point, because they are focused, first 

of all, on the aims and functionality of such 

systems. 

An important role in determining aims of 

EPM systems belongs to international and 

local codes of corporate governance that estab-

lish requirements on information transparency 

of companies [7–10], as well as to proceedings 

in the field of strategic management [11–13]. 

However, the questions of managing develop-

ment of EPM systems are also not considered 

in such documents and research works. 

There are many works related to “methodo-

logical filling” of EPM systems, i.e. approaches, 

methods and models which are used within the 

performance management processes. In this 

regard, we may mention the works in the field 

of management by key performance indicators 

[14, 15], management accounting, planning 

and budgeting [16, 17], financial consolidation 

[18] and business analysis [19]. These proceed-

ings are important for understanding certain 

components of EPM systems, but they also do 

not focus on the matters of their development. 

In addition, many proceedings deal with 

certain aspects of information system devel-

opment, for example, decision-making in 

the IT sphere [20], IT strategy [21, 22], IT 

project management [23], enterprise archi-

tecture [24]. These developments are quite 

important; they have significant value and 

may be applied in different stages of the EPM 

system development process. However, cer-

tain methodological issues discussed in these 

works are not completely integrated and do 

not take into account specific features of 

EPM systems. 

Thus, existing developments, even consid-

ered in aggregate, do not provide a holistic 

imagination regarding EPM systems devel-

opment. Consequently, the aim of creating a 

holistic methodological approach to EPM sys-

tems development may be considered as topi-

cal. Such an approach should take into account 

the peculiarities of such systems and should 

allow managers to integrate methods and mod-

els that are essential at different stages of the 

management process. 

For developing any methodological approach, 

it is necessary to start with the formulating prin-

ciples on which this approach will rely. Exam-

ples of such principles are the principles of 

business processes re-engineering [25], princi-

ples of “beyond budgeting” [26], principles of 

preparation and presentation of financial state-

ments [27] and some others. Thus, the aim of 

the research is to formulate relevant principles 

for managing the development of EPM systems. 

These principles should be based on the inher-

ent peculiarities of managing EPM systems 

development. In turn, these peculiarities should 

derive from specific features of the EPM sys-

tems themselves. This logic explains the struc-

ture of the article: first, we examine specific fea-

tures of EPM systems, then the peculiarities of 

their development management, and finally the 

principles of managing development of EPM 

systems1. 

1. Nature and peculiarities 
of EPM systems 

There are different but interrelated defini-

tions of an EPM system. In the most com-

mon sense, such a system covers “formal and 

informal mechanisms, processes, systems, 

and networks used by organizations for con-

veying the key objectives and goals elicited by 

management, for assisting the strategic pro-

cess and ongoing management through analy-

sis, planning, measurement, control, reward-

ing, and broadly managing performance, and 

1 Preliminary results of the research were presented at the XXII International Scientific Conference on 
Enterprise Engineering and Knowledge Management (EEKM–2019), Moscow, 25–26 April 2019
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for supporting and facilitating organizational 

learning and change” [4]. One of the elements 

of the EPM conceptual model [4] is the infor-

mation flows, systems and networks support-

ing the strategic level processes. Authors of 

the model argue that this element is similar to 

“the nervous system in the human body, trans-

mitting information from the extremities to 

the center and from the center to the extremi-

ties” [4]. In addition, the difference between 

feedback and feed-forward information is 

highlighted: information flows of the first type 

are used “to enable the undertaking of correc-

tive and/or adaptive courses of action,” while 

information of the second type is essential “to 

enable the organization to learn from its expe-

rience, to generate new ideas and to recreate 

strategies and plans” [4]. 

In some narrower sense, an EPM system may 

be considered as a comprehensive system for 

information support of corporate governance 

and strategic management. Such a system rep-

resents “a set of methods, processes, informa-

tion systems and personnel skills, focused into 

the tasks of gathering, reconciliation, storage, 

analytical processing and presentation of infor-

mation, which is critical for an organization’s 

information transparency and strategic deci-

sion-making performed by external and inter-

nal stakeholders” [3]. 

Finally, an EPM system may be considered 

as one of the classes of corporate information 

systems. In this regard, we may mention soft-

ware developments of the largest international 

IT companies – Oracle, IBM, SAP, SAS and 

some others. Particularly, Oracle Corporation 

considers EPM as software making it possible 

“to help organizations plan, budget, forecast, 

and report on business performance, as well 

as consolidate and finalize financial results” 

[28]. This definition represents functionality 

of software used within an integrated EPM 

system. 

In spite of some differences in treatments, 

some important features of EPM systems may 

be highlighted. These peculiarities include: 

 complexity and modular structure; 

 large-scale scope; 

 long-term horizons of planning, monitor-

ing and analysis; 

 using aggregated information; 

 using both financial and non-financial 

information. 

The complexity of an EPM system means 

that it includes not only appropriate software, 

but also certain management methods and 

processes, as well as management personnel 

involved in this processes. From the point of 

view of functionality, EPM systems deal with 

the tasks of strategic analysis, management by 

key performance indicators, corporate plan-

ning and budgeting, preparation and analysis 

of corporate statements. Moreover, for each 

of the tasks different software products may 

be applied. 

From the point of view of the scope, an 

EPM system is a corporate level management 

system. It covers either the whole organiza-

tion, or several organizations which form a 

large business segment or a group of com-

panies. As a result, managers and specialists 

involved in the EPM processes are usually 

located in different departments, organiza-

tions and geographical points. In such con-

ditions, management coherence is supported 

by information technologies: modern EPM 

systems are internet-based, in addition, there 

are tendencies to applying cloud technologies 

(the SaaS model). 

Long-term horizons of planning, moni-

toring and analysis within EPM systems are 

explained by the role of such systems in over-

coming the “strategic gap,” and by their role 

of a link between strategic and operational 

management levels. This distinguishes EPM 

systems from enterprise resources planning 

(ERP) systems, which are oriented to plan-

ning, accounting and analysis of detailed 

operations. 
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The strategic focus of EPM systems leads 

to the fact that such systems use aggregated 

information about the current position and 

activities of an organization. This in another 

difference between EPM and ERP systems, 

because the second deals with detailed infor-

mation about individual operations. 

Finally, one of the features of EPM systems 

is that they deal with not only financial, but 

also with non-financial information. In this 

regard, we may remember four strategic per-

spectives of the balanced scorecard method-

ology, where only one of them is “financial” 

[14]. Another example is related to modern 

models of corporate planning and budgeting, 

which include both financial and non-finan-

cial accounts. 

2. Peculiarities 
of managing development 

of EPM systems 

The foregoing specific features of EPM sys-

tems form the basis for determining peculiari-

ties of their development management. 

First, it should be noted that the economic 

benefits obtained by an organization as a 

result of implementing and developing EPM 

systems are implicit and cannot be reliably 

expressed in monetary terms. The fact is that 

EPM systems are oriented towards strategic 

and tactical decision-making that have a sig-

nificant, but indirect impact on the state of 

an organization and the results of its activ-

ities. This makes it impossible to assess the 

efficiency of EPM system development using 

“classic” methods of investment appraisal, 

which are based on matching costs with eco-

nomic benefits expressed in financial terms. 

In our case, the costs associated with the 

EPM system development may be measured 

(or estimated) in monetary terms, as in the 

case of traditional investment analysis. How-

ever, these costs should be matched not with 

any financial benefits, but with the dynam-

ics of the EPM system maturity, which is 

to be determined regarding pre-established 

threshold levels. This is an argument in favor 

of applying a model based on EPM maturity 

levels. 

Another feature is related to the availability of 

stochastic factors influencing an EPM system 

development. This is explained by the large-

scale nature of EPM systems, as well as the 

high level of complexity of the tasks performed. 

Influencing the stochastic factors is related not 

only with development projects (duration, time 

lags, consumption of resources), but also with 

their consequences (impact on EPM matu-

rity, financial matters). As a result, the classic 

project management methods based on strict 

sequence of works and determined parameters 

seem inapplicable. Instead, it is reasonable to 

apply models which allow us to describe the 

stochastic parameters of the system’s develop-

ment. 

One more feature is that some of the devel-

opment projects may be “complicated.” For 

examples, there are projects with uncertain 

outcomes, the possibility of reworking and the 

availability of a few possible variants of imple-

mentation [29]. Some of the characteristics of 

such projects (e.g. obtaining one or another 

result, or selecting one or another variant of 

implementation) are also represented by sto-

chastic values. This, again, is an argument in 

favor applying stochastic models. 

The set of aforementioned features forms 

the basis for formulating principles of manag-

ing EPM system development. 

3. The principles 

of managing development 

of EPM systems 

Let us consider the fundamental principles of 

managing EPM systems development. Some 

of them have been discussed in [30]. However, 

within the current study they were updated and 

significantly improved. 
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3.1. The principle
 of a system 

The first and the most important principle 

of EPM systems development is the principle 

of a system. This means considering the object 

being examined as a holistic system which 

consists of certain components and interre-

lationships between them. It is also essential 

to take into account the linkages between the 

system and its external environment within 

which the system is operating and develop-

ing. The system’s activities and its develop-

ment should be considered in the context of 

the predefined aim that characterizes the role 

of the system and its purpose. Both the sys-

tem as a whole, and each of its components 

should be considered dynamically, taking into 

account the system’s states in the past, as well 

as the prospects for its development in the 

future. 

An EPM system is an integrated object 

focused on information support of corporate 

governance and strategic management, that, 

in turn, contributes to developing the entire 

organization and achieving the established 

corporate goals. The EPM system operates 

within the organization, being one of the 

corporate level management systems. At the 

same time, the EPM system has an integrated 

nature: it consists of heterogeneous but inter-

related components – methods of processing 

management information, management pro-

cesses, organizational structures, manage-

ment personnel, software. The components 

of the EPM system may also be classified 

according to their functions: among aggre-

gative tasks performed by the system, we may 

identify strategic analysis, management by key 

performance indicators, corporate planning 

and budgeting, financial consolidation. All 

the elements of the EPM system change over 

time, both as a result of managerial impact 

on the system, and under the influence of its 

external environment.

3.2. The principle 

of the ‘going concern’ 

The principle of the going concern is entirely 

consistent with the similar principle formu-

lated in the International Standards of Finan-

cial Reporting [27]. This principle means 

assuming that an organization within which 

an EPM system is functioning and develop-

ing, conducts its activities on a regular basis, 

both at present and in the foreseeable future, 

having no intention to terminate or to reduce 

its operations. If the organization has plans 

to discontinue operations in some areas (for 

example, by selling some of its business seg-

ments) then development of management 

systems related to such segments should be 

considered separately from the management 

systems of the main organization (for exam-

ple, in the context of pre-sale preparation of 

the respective assets). 

3.3. The principle 

of business alignment 

The principle of business alignment means 

that development of an EPM system should be 

related with the strategy of the whole organi-

zation, its mission, vision, strategic goals, as 

well as policy in the field of corporate govern-

ance. This is explained by the fact that cor-

porate governance and strategic manage-

ment are sources of significant requirements 

for information support of management pro-

cesses which are implemented with the help of 

EPM systems. A typical example is the com-

pany’s intention to offer its shares on an inter-

national stock exchange, which means the 

need to comply with foreign corporate legis-

lation and, consequently, increased require-

ments for the company’s controllability and 

information transparency. 

Therefore, target orientation of the EPM 

system development is essential: there is a 

certain target state of the system that meets 

information requirements of corporate gov-
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ernance and strategic management and takes 

into account the interests of different groups 

of stakeholders. The target state of the system 

should be described regarding the time axis, 

since properties that are not essential at the 

moment may be vital in the future. Therefore, 

the EPM system development management 

should be targeted at filling the gap between 

its current and target states. 

It is allowed to use multiple variants of the 

system’s target states. For example, there 

may be some “satisfactory” maturity level 

of the system that meets the most important 

requirements, and an “advanced” level, the 

achievement of which means that the sys-

tem meets all the requirements, without any 

exception. 

Also, there is a feedback between strategic 

management and the development of EPM 

systems: certain aspects of the development 

process should be reflected in functional 

strategies of the organization, in particular, 

in the IT and human resources strategies. 

3.4. The principle 

of value for money 

The “value for money” (VfM) concept rep-

resents an approach to evaluating the efficiency 

of the resources used. It is widely used in those 

areas where the return on investments cannot 

be measured reliably in monetary terms – in 

public administration, politics, culture, sports, 

the social sphere. In our case, the principle 

of value for money follows from the implicit 

nature of the economic benefits obtained from 

the EPM systems’ implementation and devel-

opment. Instead, the positive dynamics of the 

system’s maturity level, calculated relying on 

predefined thresholds, is to be considered as 

the return on investments. 

Maturity models are quite often used in 

practice. In particular, at different times 

they have been proposed for software devel-

opment processes [31], the tasks of control 

objectives for information and related tech-

nology (COBIT) [32], business intelligence 

systems [33], solutions for big data analysis 

[34], IT governance [35], enterprise archi-

tecture [36, 37], service-oriented architec-

ture [38], analysis of IT and business align-

ment [39]. A similar model has also been 

developed for enterprise performance man-

agement systems [40]. 

According to the value for money princi-

ple, EPM system development is considered, 

on the one hand – from the point of view of 

increasing its maturity, and on the other hand – 

regarding resources consumed during the 

development process. 

3.5. The principle 

of program management 

The principle of program management 

means that the system’s development is car-

ried out through interrelated projects which 

in aggregate form the development program. 

Herewith, continuous (rolling) planning may 

be applied: the program is revised and updated 

on a regular basis, by adding some further plan-

ning period and deducting the earliest one. The 

amendments may concern both local char-

acteristics of the development program (for 

example, the timing of individual projects) and 

the fundamental framework of the entire sys-

tem. In this connection, both the EPM system 

itself and its external environment should be 

considered in dynamics. 

3.6. The principle 

of alternativeness

The principle of alternativeness means form-

ing potential (alternative) development pro-

grams and subsequently selecting one of them 

on a competitive basis. Meanwhile, forming the 

potential programs is executed on the basis of 

pre-agreed requirements, taking into account 

both compliance with the business and the lim-

its of financing. 
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Selecting one of the programs for practi-

cal implementation is performed on the basis 

of a comprehensive consideration of all the 

alternatives, taking into account not only 

quantitative indicators, but also qualitative 

factors. Consequently, it is reasonable to use 

an expert approach for decision-making sup-

port.

3.7. The principle 

of feasibility

According to the principle of feasibility, it 

is essential that only development programs 

that are likely to be successfully implemented 

are to be considered as potential alternatives. 

First of all, we mean resources (financial, 

technical, human, etc.) that are necessary for 

implementing projects of a development pro-

gram. In addition, the timeframes of the pro-

ject’s implementation should be consistent 

with the nature and complexity of the tasks 

executed. In some cases, it is also necessary to 

take into account conditions of the external 

environment – factors of an economic, legal 

and organizational nature. 

To assess development programs’ feasi-

bility, a special analysis (feasibility study) is 

performed. It includes setting up appropri-

ate criteria and evaluation of all the programs 

concerning these criteria, usually with the 

help of experts. If the investigated program 

does not meet at least several criteria, it can-

not be considered realistic and is likely to fail. 

3.8. The principle 

of stochasticity

The principle of stochasticity means that 

within the analysis of development programs 

it is essential to take into account random 

factors. Such factors, first of all, are related 

to the characteristics of projects included in 

development programs – both the timeframes 

of their implementation and the volumes of 

resources consumed. In addition, stochas-

ticity concerns the project’s impact on the 

system’s maturity level – both regarding the 

power of impact and time lags between com-

pletion of projects and changes in the system’s 

maturity. 

Random factors can be taken into account by 

simulating multiple scenarios of the development 

program’s implementation. This allows us to col-

lect the appropriate statistics and, relying on it, 

make conclusions regarding characteristics of the 

program. For solving this task, it seems reasona-

ble to apply special simulation information sys-

tems. The results of the simulation represent the 

basis for comparing alternative development pro-

grams and final decision-making regarding prac-

tical implementation of one of them. 

3.9. The principle 

of resources aggregation 

The principle of resources aggregation means 

that resources involved in the project’s imple-

mentation should not be considered in a 

breakdown by their individual types. Instead, 

we should use the aggregated values of the 

resources expressed in monetary terms (the 

amounts of payments associated with the pro-

jects). Moreover, in accordance with the prin-

ciple of stochasticity, the financial estimates 

of the resources are to be considered as ran-

dom values. Such estimations may be deter-

mined either relying on existing historical data, 

or with the help of expertise. It is also assumed 

that all the resources are available at the right 

time. 

The principle of resources aggregation is 

applied to the development program as a whole 

and does not mean ignoring detailed resources 

planning on the levels of certain projects, their 

stages and detailed works. 

Relying on the aggregated estimates of 

resources, financial indicators of the develop-

ment program are formed. They are taken into 

account while evaluating and selecting a devel-

opment program for implementation. 
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Conclusion

Enterprise performance management sys-

tems have certain intrinsic features that distin-

guish them from other types of corporate man-

agement systems. These properties, in turn, 

explain the specifics of managing the develop-

ment of EPM systems. Relying on these pecu-

liarities, the fundamental principles for man-

aging EPM system development have been 

formulated. The role of such principles is that 

they represent the basis for an integrated meth-

odology for managing the EPM system devel-

opment process. 

The following areas of further research may 

be indicated: 

 determining the main stages of managing 

the EPM systems development process; 

 creating an approach to forming info-log-

ical models of EPM systems and their compo-

nents; 

 developing a methodology for estimating 

the system’s maturity; 

 formulating recommendations in the field 

of simulation modeling of EPM development 

programs; 

 decision-making justification regarding 

selection of one of the potential programs for 

practical implementation. 

Integration of the aforementioned meth-

ods and models allows us to develop a holistic 

methodology of managing the development of 

EPM systems. 
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