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Аbstract

This article presents an approach to enterprise engineering (EE) enhancement under modern 
conditions by including in EE possibilities and capabilities of systematic decision making support based 
on the values analysis of an enterprise and all the engaged parties – stakeholders of diff erent categories. 
The particularity of the approach consists of combining broad understanding of values, aiming at real 
business tasks at all the levels of enterprise management, and including digital transformations risk 
management in these tasks.

The approach includes both “analog” and “digital” values models, and also employs heterogeneous 
values models. Values are regarded as a social and economic, corporate and personal phenomenon. 
Subjectivity, situatedness, relativity, and changeability of values are taken into consideration. The 
article suggests conjoint consideration of various stakeholders’ (interested parties’) heterogeneous 
values, among others, of stakeholders aff ected by digital transformations. The enterprise itself as 
an economic agent, its owners, employees, enterprise-partners, clients/customers, communities, 
social organizations, and public agencies might be among the stakeholders considered One of the 
key requirements is values comparability and the ability to determine the gap between diff erent 
stakeholders’ values. Other requirements defi ne the constitution of values models and characteristics 
of models elements.

One of the essential results of this research is the developed system of requirements. Besides, the 
structure of an open multidimensional enterprise values space is suggested as well as the structure 
of partial and integrated values models placed in this space is presented. The framework for tracing 
relations between the enterprise components and the stakeholders’ values is proposed, and the 
possibility of introducing functions assessing conformity and nonconformity of diff erent stakeholders’ 
values on the integrated values model of the enterprise is demonstrated. The presented system of 
requirements and models enables building and applying values models which was tested in completed 
projects. The approach allows enabling sustainable enterprises development under digital economy 
conditions at the fundamental level by values-directed management. Moreover, , it might prove useful 
for expanding various enterprise transformation methods, including their existing value-directed and 
value-centered variants.
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Introduction

D
iscussions about the “digital econ-

omy” concept and recommenda-

tions for “digital transformations” 

(DT) [1] go on along with reports of hacking 

systems formerly claimed invulnerable, of lim-

itations of artificial intelligence services, and 

of business models banned judicially [2]. This 

turbulence forces us to search for approaches 

to preservation of valuable features of enter-

prises under changing conditions, and in DT 

realization in particular. This publication offers 

a way of enterprise engineering (EE) aimed at 

sustainability of enterprise development and 

enabling actualization of various DT methods. 

This refers, in particular, to well-known meth-

ods such as value-oriented (for example, [3; 4]) 

and value-centered (for example, [5; 6]). The 

proposed approach builds upon broad under-

standing of values in contrast to its submission 

to one particular theory and aims at solving a 

wide range of business tasks including tasks of 

DT and sustainable development, as well as 

tasks of risk management in transformation 

of enterprises and society in a turbulent digi-

tal economy environment. Metamodels for 

“analog” and “digital” values models are sug-

gested for practical support of this approach; 

possible directions and examples of their appli-

cation are provided. Further on, this approach 

will be called “Values-directed enterprise engi-

neering.” This name is believed to be relevant 

to the vitally important, all-pervading role of 

values in socio-economic, organizational, 

managerial, production, and even bio-infor-

mation [7; 8] processes.

The rest of the paper is structured as follows. 

Section one presents basics and the purpose of 

this paper and formulates the main require-

ment R1 for values modeling. Section two 

Citation: Zinder E.Z. (2018) Values-directed enterprise engineering. Business Informatics, 

no. 3 (45), pp. 7–19. DOI: 10.17323/1998-0663.2018.3.7.19. 

describes the features of values as a phenom-

enon and their use in the enterprise business 

tasks, establishes the necessity of more sense 

bearing values models than those employed in 

many works on EE, suggests a working defini-

tion of values for the given context, and for-

mulates corresponding requirements R2–R5. 

Section three defines the requirements R6–

R9 for singled out features and elements of the 

general values model structure corresponding 

to requirements R1–R9, multidimensional 

Open Enterprise Values Space (OEVS), the 

rules of formalizing an Open Integrated Values 

Model (OIVM) of enterprise and its stakehold-

ers. The Conclusion discusses some options for 

using the proposed rules and models and indi-

cates directions for further research and devel-

opment.

Note: Stakeholder in this article is under-

stood as an interested party of any type con-

nected with an enterprise being analyzed and 

its digital transformation, including the enter-

prise itself as an economic agent.

1. Beginnings of this study and the primary 

requirement for values models

Mentioned in the Introduction, turbulence 

of the digital economy prompted us about a 

year ago to publish our analysis of the situation 

with respect to the development of concep-

tions and main EE methods [9]. This showed 

that the existing EE paradigm retains its effi-

ciency in the face of radically changed orga-

nizational structures, communications, and 

working processes. An assumptive reason is 

that the basic enterprise features like mission 

and responsibility for producing some goods 

or service persist. At the same time, new abili-

ties of DT require more careful tracing of the 

main guiding lines of enterprise development 
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and paying more attention to possible threats 

described in the reports [1; 10; 11] as well as 

to still unknown threats. The need for concrete 

methods to satisfy these requirements induced 

additional studies and served as a prerequisite 

to this publication. Formerly, we described 

additional studies and their main recommen-

dations for the following areas:

 continuous strategic and tactic enterprise 

governance [12];

 knowledge management in dynamically 

changing network business processes and 

cooperation and co-creation processes [13];

 risk management in enterprise DT projects 

[14]2. 

Each of these studies revealed that values of 

individuals, their communities, and organiza-

tions play a significant or even a leading role as 

development guiding lines and decision mak-

ing criteria in various EE key tasks, as well as in 

day-to-day enterprise activity. Meanwhile, val-

ues should be interpreted both broadly and in 

detail, including humanitarian and economic 

aspects, because working with the guiding lines 

requires comprehensive analysis of all essential 

aspects of an enterprise constitution and activ-

ity.

For this reason and according to the restric-

tion of values models mentioned in sub-sec-

tion 2.1 and their application in known formal 

models descriptions for EE, the author ana-

lyzed values as a phenomenon, examined areas 

of application of values descriptions at enter-

prises, formulated a set of requirements to val-

ues models associated with an enterprise, and 

defined a constructive approach to formalized 

modeling of values and their systems. The pri-

mary requirement for values models is:

R1. Values models must be applicable for com-

prehensive definition and control of enterprise 

development guiding lines as well as emerging 

risk management, including guiding lines and 

risk management in DT projects and functioning 

of transformed enterprises.

2. Values phenomenon analysis 

and requirements for values modeling

2.1. Value as a phenomenon 

and the basis of values models formalization

The analysis and description of human values 

has a long history [15]. We take this history into 

account and proceed to present tasks combin-

ing different views on values as a social, corpo-

rate, and personal phenomenon. 

Work with values in a broad sense while form-

ing corporate culture has long been put into 

practice and stated at the level of course books 

[16]. However, significant progress in structur-

ing, comparing, and formalizing values models 

can be noticed when working with value as a 

cost or as a feature well expressible in a mone-

tary form [17; 18], which is not enough for sat-

isfying R1. 

The significance of using values as a refer-

ence point in EE is recognized by many authors 

[3–6; 19]. However, in the known attempts 

of values formalization in EE, interpreta-

tions significantly constraining the real phe-

nomenon are employed. For instance, papers 

[3; 19] inherently consider values within the 

scope of only one EE theory but not from the 

point of view of exploring values in real life of 

enterprises with the subsequent implanting of 

results of the exploration in EE theory. Besides, 

this value model appears extremely simplified 

and is primarily used for reflecting exchanges 

2 The paper [14], in particular, is based on the author’s studies 2012–2018 where the analysis 
of risks and risk management methods in applying new technologies were conjoined with 
systematic discussions of these risks and methods in various projects and professional groups. 
In particular, in 2017, such risks and methods were demonstrated and discussed on the video 
channel “Cyber-tech” https://www.youtube.com/watch?v=6KTG9brsiNU&feature=youtu.
be (accessed 05 July 2018) and at the round table “Risk management in the digital age” in 
Plovdiv, Bulgaria (23 November 2017)
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between actors. The approach in [4] takes into 

consideration various points of view on val-

ues, including their nonmonetary and emo-

tional categories to a greater extent and sug-

gests a value metamodel taking into account 

actors’ values of different types. However, in 

the context of the requirement R1, this model 

also appears too restricted. In particular, only 

two types of stakeholders are considered (the 

service’s supplier and client), and their inter-

connection reflects only their interaction in a 

co-creation style. Values models in these cases 

are not expected to be appropriate for solving 

a wide range of business tasks in which values 

of public and humanitarian categories play an 

essential role.

Comprehensive analysis and treatment of 

social and humanitarian values appears more 

complicated. Due to this, specific meth-

ods and approaches are developed, such as, 

for instance, “management by values” [20], 

expanding complex management schemes of 

different scales by including humanitarian 

values, up to the highest spiritual values [21]. 

Suggestions appear simultaneously to trans-

form the values complex of various types into 

some economic entity reflecting an enterprise 

sustainability [5], as it is supposed that busi-

nesses could be motivated to make meaning-

ful changes only in such a case. At the same 

time, the use of non-formalized “analog” 

values models for different stakeholders’ cat-

egories and their application in various busi-

ness tasks, including those different from the 

tasks of values exchange, in particular, in risk 

management tasks [6], remains actual and 

topical. 

On the whole, there is no generally accepted, 

sufficiently complete, and at least partially for-

malized metamodel of values, and comparing 

values is very difficult due to a number of con-

tradictory approaches to the interpretation of 

the very concept of value. 

Significantly, a huge number of non-formal-

ized models have been accumulated within 

axiology, including models treating various 

aspects of values [22; 23]. These models are 

important, as practically any aspect might be 

essential for solving a specific business task. 

However, attempts at direct use of values in 

their conventional forms face the serious 

problem of the diversity of values manifesta-

tions. In concrete situations, any feature of a 

material or ideal entity can be recognized as a 

value. Values can be divided into values-tools 

(means) and values-goals [16], and be ordered 

differently according to priorities, and such 

evaluations are quite subjective and change-

able. As a result, the most significant feature 

of the existing situation is acknowledgment 

of subjectivity, situatedness, relativity, and 

changeability of values of different intercon-

nected parties – the enterprise stakeholders. 

In particular, we point out the extremely high 

rate of change in the picture of the world and 

the fact that these changes are crucial in the 

values variability. For instance, it was shown 

in [24] that, for new generations this factor 

leads to inverting of value systems relative to 

those that were considered conventional not 

long ago. 

As mentioned in the New Philosophic Ency-

clopedia [22], there is methodological chaos 

even in the definition of the value concept and 

in the treatment of value relations. It seems 

that this chaos only means that unitary values 

models structured and ordered each in its own 

way, as was done earlier, are not suitable for 

reaching the complex goals mentioned above. 

Pragmatic ways of building and applying val-

ues models should work in real “chaotic” con-

ditions, while remaining understandable to 

different people and engaged in the context of 

enterprise “digital life,” and all this leads to the 

requirement R2:

R2. It is necessary to combine forming and 

using values models of both the “analog” type, 

that is, oriented to traditional (“manual”) ways 

of using them in enterprises, and of the “digital” 

type, that is, formalized for enabling their com-
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puter processing in a computerized (“digital”) 

information environment of enterprises. In this 

case, “analog” and “digital” models of the same 

single value should not contradict each other in 

terms of their semantics.

2.2. About the role of common 

highest values and about a working 

definition of values

Recognizing the existence and common 

interpretation of some highest values by var-

ious stakeholders provides the foundation 

for solving many practical problems, includ-

ing reaching a compromise when other com-

mon interpretations of values are missing, and 

forming a working definition of a value given 

below: 

“Value is understood as the boon to an indi-

vidual, a group, enterprise, and/or a society in 

the sense of moving towards highest values or in 

terms of protecting them from a shift in the oppo-

site direction.”

We discussed this and similar interpre-

tations with different audiences. We had 

very important conversations with Dharia 

Rahi GuruMata, Head of the International 

Department in the ashram Atma Kutir3. 

The boon was discussed in two incarna-

tions: as a high ethical category and as pro-

gress towards this category in everyday life, 

including activities of enterprises. The sub-

jective nature of the evaluation of the boon 

was taken into account, and accordingly, the 

needs and ways of performing expert assess-

ments of the availability of the boon and its 

relative scope were discussed.

The author fully recognizes that interpre-

tations of highest values of different stake-

holders can be dramatically contradicting 

each other. However, our times show real 

possibilities for a strong rapprochement 

between the positions of various ethical and 

spiritual teachings which can be caused by 

the awareness of the increase in common 

threats in all aspects (ecological, techno-

logical, and other threats). The report [11] 

indicates that today, and in the nearest 

future, universal highest values are earnestly 

needed to focus on the boon for all living 

beings and the world as a whole. This leads 

to the requirement R3:

R3. The values modeling approach must pro-

vide for the possibility of encompassing highest 

values relevant as the common highest values at 

this historical stage.

2.3. Aiming values models 
at business tasks solving

Details of values models and characteris-

tics of these details are derived from under-

standing the needs of the models use for a 

wide range of practical business tasks exe-

cuted in the area of EE and DT. Require-

ments induced by two sample groups of busi-

ness tasks of enterprise transformation and 

functioning were explored in this study. Later 

they were generalized for expansion and use 

in other tasks and formulated as the require-

ments R4 and R5.

The first example includes typical business 

tasks of different scales:

 formation of the enterprise development 

strategy, including comparison of enterprise 

DT directions;

 search for the enterprise’s future products 

(services) on the basis of forecasts of prospec-

tive values of customers and promising tech-

nologies; 

 testing job applicants for the concordance 

of their values-tools and those necessary for 

completing certain jobs.

The second example refers to using values 

3 Information about Atma Kutir Ashram (Garval Himalaya, India) is available at 
http://atmakutir.blogspot.ru 
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models in the sphere of risk management which 

was considered essential in [6]. The approach 

to risk management for the DT area suggested 

in [14] is based on:

 architectural analysis of the enterprise and 

finding connections between the enterprise 

components and the values these components 

really support (so-called traceability to real 

rather than declared values); 

 comparing this values set to stakeholders’ 

(including clients and enterprise employees) 

value systems and finding correspondence and 

possible contradictions. 

In both examples, comparing values of differ-

ent stakeholders and, in some cases, reaching a 

compromise based on values convergence are 

required for solving the mentioned tasks. For 

this purpose, it is necessary to use comparable 

values models of different stakeholders, in par-

ticular, in order to evaluate the concordance of 

values inherent for stakeholders planning DT 

and other stakeholders’ values. This is reflected 

in the requirements R4 and R5: 

R4. The set of an enterprise values models must 

present a set of potentially heterogeneous val-

ues for all kinds of stakeholders, including those 

affected by DT, among those, an enterprise as 

an agent of the economy, its owners, employees, 

partners, clients, social organizations, and public 

authorities. 

R5. While executing an enterprise tasks, it is 

reasonable to employ a single space of dimension-

ality for all possibly heterogeneous values models 

of different stakeholders’ types corresponding to a 

wide range of elicited business tasks. This space 

should support the definition of values compara-

bility and the ability to compare them basing on 

greater–less relation.

Let us call the dimensionality space men-

tioned in the requirement R5 the “open enter-

prise values space (OEVS)”.

3. Requirements for values 

models structure and elements

3.1. Traceability of the components 

of an enterprise to values models

It is necessary to compare factual values cre-

ated by the enterprise components, their trans-

formations, and an enterprise as a whole with 

the enterprise stakeholders’ values. For this 

purpose, in turn, it is necessary to ensure trace-

ability4 of relations from the components of the 

enterprise architecture (including its behavior) 

to the models of the enterprise and its stake-

holders’ values which are included in an open 

integrated values model (OIVM). This leads to 

the requirements R6 and R7.

R6. An integrated values model of an enter-

prise must facilitate traceability from any enter-

prise system component via enterprise goals (or 

even skipping goals) to the values of all the stake-

holders. 

R7. Comparable values models must have 

measurable elements of the same type to com-

pare different stakeholders’ values and to sup-

port execution of EE and DT tasks. The meas-

ures of these elements must be determined by the 

same or compatible metrics. Comparison of these 

elements must be done for checking equal or not 

equal and greater or less relations. The exact dif-

ferences must be calculated when possible.

For the tracing mentioned in R6, we use the 

expanded five-model DT scheme proposed 

in [9]. Table 1 shows the conception of the 

relationships between the proposed models 

(line “1”) of partial (column “1”) and inte-

grated (column “2”) values on the one hand 

and architectural models in the five-model 

scheme of the functional architecture on the 

other hand, which includes services or plat-

forms for business functions (line “3”) and 

their business purposes in terms of supported 

goals (line “2”).

4 Traceability and tracing are understood similarly to ISO/IEC 15288 “Systems 
and software engineering. System life cycle processes”
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In this table and hereinafter:

 is the specific value for the stakeholder 

 from the set  of all the stakeholders of the 

enterprise;

OIVM is Open Integrated Values Model 

which includes all meaningful  related to the 

enterprise; 

 and  are the high level architectural mod-

els of the specific enterprise components;

OICA is Open Integrated Component Archi-

tecture which integrates all the enterprise com-

ponents  (primarily the business functions 

and digital services and platforms supporting 

them) and their relationships.

3.2. About the heterogeneity 

of values of different stakeholders

Values subjectivity and situatedness leads to 

the possibility of incomparability of two val-

ues of the same kind and named equally by two 

stakeholders due to these values’ different con-

tents, for example, if the stakeholders are from 

different social environments or just belong to 

different generations.

Example: Different forms of interest for the 

same kind of values in a digital society. The 

common values category “Prestige” (at level 

4 “Respect” according to [25]) can be inter-

esting in the form “Prestige as the -index of 

the citation”, and (for other or same condi-

tions and/or demographic groups) – in the 

form “Prestige as a number of Likes and Fol-

lowers in social networks”. These two “Pres-

tige” values are formally incomparable in 

these two forms of interest as their meanings 

are defined in different domains of defini-

tion. 

Notes: 1) Both forms of interest can be used 

by the same stakeholder as two different spe-

cific values of one kind; 2) Domain of defini-

tion is referred to as “domain” further in this 

article.

Another example. Loyalty to one’s patron 

and social group (layer) is an essential value in 

the environment called “Absolute monarchy 

with the patrons’ hierarchy,” but it might not 

be recognized as a value or might even have a 

negative value in the environment called “Lib-

eral democracy with a market economy.”

These examples demonstrate that to be com-

parable two values must be defined on the same 

domain determined by the set of the same 

value categories. In the given example, they 

must belong to the values of the same social-

economic environment, the same needs cate-

gory, and the same form of interest. All this is 

reflected in the requirements R8:

Table 1. 
Framework of tracing from components of a five-model scheme 

of an enterprise transformation to values models

1. For single party 
or component of enterprise

2. For integrated representation 
of enterprise 

1. Values 
(see Section 2) Model of value  for stakeholder  

2. Goals (see [9], 
Fig. 1)

Business goals and goal indicators achieved 
through a specific system or DT component 

Integrated business goals indicators system; 
their links with  and  

3. Components 
of DT (see [9])

Model  for a component of enterprise 
or DT 
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R8. Values models have to include the elements 

showing that the values are defined on the specific 

domain; and accordingly, OEVS has to include 

the dimensions determining the categories of val-

ues, their environments and forms which identify 

these domains. These dimensions have to ena-

ble checking that the various stakeholders’ val-

ues pairs belong to the same domain and, thus, 

enable their comparability and homogeneity in 

this sense.

3.3. Metrics 

of values meanings

Comparable values models defined on the 

same domain of values can differ due to the 

realization level for the specific values kind and 

form of interest. For instance, they can dif-

fer in the -index of the citation, information 

safety index, in the level of the company’s (or 

its employee’s) responsibility, and the like.

One suppositive example is a generalized 

value-tool “Ability to do something” and the 

realization levels of this ability. For example, 

“1” = “no ability”, “2” = “limited ability”, 

“3” = “ability in most situations”, “4” = “the 

highest ability.” Such metrics are common in 

completing qualitative assessments of different 

objects’ states. With the consideration of R7 

and R8, this is expressed in R9:

R9. For every domain of the values of the same 

kind and the same form of interest, it is necessary 

to design the metric of the realization level for 

specific values reflecting, when possible, ordered 

values meanings from the point of view of a stake-

holder as a person defining and expressing these 

values.

Notes: 

1) As a metric, a scale of qualitative levels, 

a physical indicator of the level, a compos-

ite index, or another parameter can be used 

together with the rules of measuring a real-

ization level of values in this metric and with 

the rules for comparing different values by this 

metric. 

2) In many cases, it is the difference of reali-

zation levels of two values of the same kind and 

form of interest that leads to the values conflict 

and accordingly to the conflict of the enter-

prise components or decisions supporting this 

value kind or form of interest.

4. Instantiation and formalization 

of the values model and values space

 The aforesaid requirements and rules for 

describing values models along with the rules 

introduced below in subsection 4.1 can be used 

in “as is” style as metamodels for forming tex-

tual and minimally structured “analog” values 

models. Meanwhile, the formal description of 

the values space OEVS following the scheme 

provided in subsections 4.1 and 4.2 establishes 

the metamodel of the specific values formalized 

“digital” models, as in this case values models 

are considered to be the points in OEVS and 

have to be formed according to its dimensions 

and other defined requirements. 

4.1. Partial values models 

as the basis for OEVS dimensions

In order to meet the requirement R8, it is 

possible to establish OEVS dimensions by cat-

egories sets which allow anchoring domains of 

values in practice. A possible variant of such a 

categories-determinants set for establishing the 

dimensions is provided below:

 the categories (levels) of stakeholders’ 

needs;

 the categories (levels) of external condi-

tions of stakeholders as their social-economic 

environments;

 the categories of stakeholders’ behavior in 

the external environment;

 values kinds of stakeholders and the levels 

of their realization according to the require-

ments R7 and R9;

 forms of interest for values of the specific 

kind.
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The kind of the values is traditionally pre-

scribed by its conventional short name (such 

as, for example, health, honesty, responsibility, 

and work quality) as well as by its meaty descrip-

tion. The forms of interest for specific value rep-

resentations depend significantly on the values 

kind, and these forms might also depend on the 

domains in other OEVS dimensions. 

The OEVS variant suggested below is based 

on the categories-determinants explicitly or 

tacitly suggested in the partial models [25–27] 

and their extensions. These models were 

selected for the OEVS variant presented due to 

their wide enough spreading over considerable 

time and due to the possibility of their exten-

sion and adaptation.

In order to fulfill the R8 requirement for the 

simultaneous coverage of various stakehold-

ers’ values, OEVS must also have the dimension 

, where  denotes the coordinate of the 

particular stakeholder in the OEVS space.

The Maslow model usage. For the A. 

Maslow model [25], the relativity and variabil-

ity of the order of the “need/value” levels aris-

ing due to different priorities in the satisfac-

tion of different needs for different actors are 

recognized. The extension [28] which includes 

additional levels of needs/values: cognitive, 

aesthetic, values of self-realization and tran-

scendental values, including altruistic values is 

taken into consideration. Altruistic values can 

be accepted as a kind of highest values men-

tioned in R4. This model is used in OEVS as 

the basis of the dimension  where  

is the level in the “extended Maslow pyramid.”

For the specific business task, the dimen-

sion  can be detailed by defining sub-levels 

for 
 
. Besides, it is possible to introduce one 

or another relation of order for particular condi-

tions and tasks (for example, the Maslow’s orig-

inal order or the inverted order similar to [24]).

The Graves model usage. The С. Graves 

model (the “open theory”) [26] is applied 

in both original (simplified in our view) and 

expanded modes. In a simplified version, the 

model is used in full accordance with its origi-

nal scheme as an ordered sequence of develop-

ment levels of the socio-economic environment 

joined with the type of the stakeholders’ behav-

ior defined as rational for this environment. 

In order to comply with the described busi-

ness tasks, the levels of the environment with 

Graves codes DQ, ER, FS are primarily used. 

Such a model is used in OEVS as the basis of 

the dimension , where  is the develop-

ment level of the environment and of the stake-

holders’ behavior in it. In the expanded mode, 

it is taken into account that the environment 

and the stakeholder’s behavior may not corre-

spond to each other in the manner defined in 

[26] (an individual can choose an irrational in 

the view of [26] type of behavior). Taking this 

into account, such a mode of the partial model 

induces two dimensions of the OEVS:

 dimension , where  is the level of 

development of the medium,

 dimension , where  is the level of 

the behavior of the stakeholder.

The Schwartz model usage. For each value 

in OEVS, it is necessary to provide the con-

nection of the levels of , , and  defined 

above with a description of the value of a spe-

cific kind. The mentioned value description is 

extended by the actual form of interest for the 

specific value representation and by measura-

ble levels of the value realization in this form. 

This extended description, combined with the 

scales of values realization levels, is used as 

the basis for the aggregated dimension SH for 

description of OEVS values.

In the EOVS version presented, the 

S. Schwartz model (“the theory of basic val-

ues”) [27] expanded and supplemented with 

the above-mentioned method is the basis for 

the aggregated dimension , where 

 is the combination of the elements:

 identifying the conventional name of the 

value kind (for example, “working responsibil-

ity”) and its generalized description;
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 the form of interest (in this example, it is 

the fixation of the fact that a stakeholder holds 

the characteristic of “working responsibility” 

expressed in one of the word descriptions pre-

determined for this kind and form);

 the level number from the scale of imple-

mentation levels for the values of this kind and 

form with the meaty levels interpretation (in 

this example, it is the level number in the scale 

of work responsibility with word description of 

characteristics of this level responsibility).

4.2. Values models 
and an open enterprise values space. 

An open integrated model 
of values and values metrics

Versions of values space OEVS and values 

models for the whole enterprise OIVM based 

on the version of values models structuring and 

formalizing described in subsection 4.1 are 

presented below.

Open enterprise values space OEVS and 

values models. OEVS is formed by the set of 

points  – potential values with coordinates:

 in the simplified version, v = (s
q
, m

i
, g

e
, 

sh
jfk

), which provides a way for visual illustra-

tions making; 

 in the extended five-dimensional version,

, with a potential increase 

in the number of dimensions up to six or seven 

in the case of splitting SH dimension.

Here every value , where 
 

is the number of different values of the stake-

holder  from the set of stakeholders , is rep-

resented by a point  with above-mentioned 

coordinates. 

Open integrated values model of an enter-

prise OIVM. The value set of the stakeholder 

 from the set of stakeholders  is formed 

as his or her value system , where 

 is the number of different 

values of this stakeholder. 

The Open Integrated Values Model (OIVM) 

of an enterprise is defined as the set of essential 

values models of the stakeholders of the enter-

prise and its DT (including customers as part of 

the enterprise ecosystem). 

That is, , where , 

 is the cardinality of the set of stakeholders S, 

and all the  are defined in the same OEVS. 

This provides an opportunity to match the val-

ues of different stakeholders and to determine 

their conformities or contradictions to each 

other. 

Values metrics. Realization levels of cer-

tain values can be expressed in natural units 

of measurement (for example, “time spent on 

receiving a service,” “the number of ‘likes,” 

etc.). For other values, the level of realization is 

expressed as a qualitative assessment, for exam-

ple, the ordination number of the conditional 

realization level with the semantic description 

of the value realized at this level (see the exam-

ple in subsection 3.3).

Development of such metrics is performed 

with each extension of the open scheme of 

OEVS and the values models in it, among oth-

ers, for emerging new forms of interest in the 

SH dimension. This makes it possible to form 

and accumulate knowledge about values mean-

ings so that during the EE running it is possi-

ble to gradually increase the automation level 

of intelligent analysis, among others for enter-

prises DT planning.

Conclusion

Derived models and functions for complet-

ing business tasks. For completing specific 

business tasks of an enterprise development, 

in particular, for evaluating its DT accept-

ability, it is useful to create and apply derived 

and adapted models on the basis of integrated 

OIVM and OICA (Table 1). For risk manage-

ment in DT, for example, it is important to 

analyze the compatibility of pairwise combina-

tions of the values which can contradict each 

other. In particular, this is done for evaluating 

combinations of the enterprise values as val-
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ues supported (or disappearing because of a 

component exclusion) by specific functional 

components  on the one hand, and values of 

enterprise employees, customers, and regulat-

ing agencies’ values on the other hand, which 

is described in [14].

In order to formalize such an assess-

ment, it is recommendable to define function 

 versions which give, for exam-

ple, the assessment “conforms” (+), “does not 

conform” (–), “mixed assessment” (+/–), or 

“incomparable” (0) for each functional DT 

component depending on the compatibility 

assessment  and  for the concrete real-

ization of the component  from OICA. 

Defining these assessments as the mean-

ings of the function  at the initial stage of 

applying OIVM models requires the “man-

ual” assessment by experts in different subject 

domains and completing continuous exten-

sions of the SH dimension by descriptions of 

new kinds, forms of interest, and metrics for 

the specific values. Such extensions are con-

sidered to be knowledge accumulation for 

further raising the level of function  calcu-

lation automation, EE and risk management 

enhancement. 

Development of relations of order in 

OIES dimensions. It is recommended to 

develop the metrics scales of values realiza-

tion levels so that they establish relations of 

order in OIES dimensions based on ordering 

the levels of such a scale. It is not always pos-

sible to determine such an order in all situ-

ations, or only for limited conditions of the 

specific task, but this enables measuring a 

relative distance from one value to another 

or to the reference value. The author and his 

colleagues have experience in such projects 

[29; 30] successfully employed in practice 

[31; 32]. 

Example: the scales of realization levels of 

values-tools as IT-specialists’ abilities [30] 

such as “responsibility for the job,” “abil-

ity to work autonomously,” and others were 

developed for representation of abilities real-

ization levels which are the values both for 

an individual employee and an enterprise as 

a whole. 

General conclusion and further studies. The 

system of requirements R1–R9 is regarded as 

the primary result of this study. Implementing 

these requirements in the suggested OEVS and 

OIVM structures is only one possible version. 

Support of openness of the models included in 

the approach “values-directed enterprise engi-

neering” provides the basis for enriching dif-

ferent EE methods to a certain degree based on 

the values in different interpretations.

At the same time, the presented approach 

in its primary fragments (values models struc-

tures, the principle of defining order relations 

in OEVS, and metrics structure of values real-

ization levels) have already been employed in 

practice, for example, in the project for assess-

ing IT-specialists’ competencies as values, 

which confirms the feasibility of the suggested 

approach.

Analysis of the values models structures 

and experience of their use demonstrates that 

OIVM formalizing should be combined with 

accumulating knowledge about representa-

tions of actual values forms and their reali-

zation levels. This, in particular, will enable 

developing more enhanced systems of intel-

lectual program agents supporting mean-

ingful decisions in the areas of multi-agent 

enterprises engineering and continuous risky 

situations monitoring. On the whole, using 

knowledge about values in solving an extend-

ing range of business tasks and the suggested 

approach “Values-directed enterprise engi-

neering” will facilitate enterprises sustaina-

ble development under digital economy con-

ditions. This development is becoming more 

attainable due to the coverage of all busi-

ness areas and enterprise components with 

development methods directed by values at 

the fundamental level and in the dynamic 

regime. 
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