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Abstract: Contemporary organizations run their activities in an environment, which might be defined as
fully uncertain and turbulent. Due to variations that occur in the surrounding environment, an increased
attention of management practitioners and theoreticians is paid to new management concepts frequently
in an integrated version. The authors express a deep belief that consolidation of approaches to project
management and knowledge management constitutes a response to challenge for modern organizations.
Research into the issue was based on an attempt to determine significance of the knowledge manage-
ment issue in a life of projects performed by Polish small and medium-sized enterprises (SMEs). Sys-
temizing of desired knowledge management results in a project, from the point of view of its crucial
success factors, is essentially substantiated in providing success of projects performed.

Preliminary research included SMEs in construction engineering industry. The enterprises perform pro-
ject-driven orders or apply a project approach in economic activities that they execute. Research con-
ducted by the authors so far, implies, that the SME sector is characterized by a particularly low
efficiency in project management. Hypothetic assumptions indicate that one of the main reasons
of reaching an unsatisfactory level of project proficiency shaped mainly by processes of synchronizing
and coordination of project activities, is an insufficient level of development of social, organization
and technological systems and methods of capitalization, as well as transmission of useful project man-
agement knowledge.

Essential function is performed by a group of selected respondents — 25 enterprises from the group
of SMEs, including 5 micro enterprises, 12 small enterprises, and 8 medium-sized enterprises. Analyses
performed so far, take into consideration the economic situation of SMEs in Poland.

Keywords: project management, knowledge management, project life cycle, Polish SMEs sector, con-

struction engineering industry.

1 Introduction

In conditions of progressing and global economic cri-
sis, entrepreneurs search for new methods of develop-
ment and remaining in the market of goods
and services, and in marginal cases, the purpose consti-
tutes a struggle for economic survival. It is necessary
to introduce variations in the method of business activi-
ties running. An increasing uncertainty, resulting from
fast variations imposes on the entrepreneurs a necessity
to establish and implement new approaches to man-

agement in a company [38].

One of the methods includes introduction of solutions
based on paradigms of project management into
the enterprise practice. Project management techniques
may be applied for efficient implementation of enter-
prise strategy. Project management constitutes an ap-

propriate tool for implementation of quality improve-
ment programs, as it creates a holistic approach to or-
ganization variations [43].

Introduction of a project management approach in an
enterprise is particularly important for enterprises with-
in the group of small and medium-sized enterprises
(SMEs). SMEs sector constitutes a part of economy,
which develops very dynamically. Companies that are
included in the group of SMEs are able to react to vari-
ations in the market fastest — which involves the fact
that they may easily adapt to it. Large economic entities
are not so flexible. These conditions allow SMEs to act
and develop actively in economic niche areas and in
low-potential markets. Measures taken by companies
from the SME sector contribute therefore to an increase
in efficiency of the entire economy efficiency.
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Nevertheless, enterprises of this kind are sensitive
to variations in the market, they are at risk of turbu-
lences resulting from economic crisis. Change of
a business activities running method, distinguishing
of tasks in production system that are of routine type
and tasks of unique type, the so-called projects, seems
to be necessary. Process approach and project approach
are significant from the point of view of market posi-
tion maintenance of a given enterprise [16].

Knowledge management is analyzed usually in the
context of permanent organizations, with constant or-
ganizations structure; however, there is a theoretical
and empirical support for development of the field
in the context of temporary organizations, such as pro-
ject organizations [31]. Knowledge management
in temporary organizations becomes an increasingly
significant and even a decisive factor in the fight
for competitive advantage [4].

Both areas of management science — knowledge man-
agement and project management become more
and more frequently a subject of scientific research.
Not much has been achieved so far in project
knowledge management scope that is in a field, which
links both the management concepts. Examining
knowledge management in projects, it should be re-
membered that unique project features [40] imply dif-
ferent character of their management [41]
and similarly, project knowledge management is some-
how different from knowledge management in general.

The aim of the article is to present results of prelimi-
nary research conducted at a selected group of micro,
SMEs in Opole Province, representing construction
engineering industry. Particular attention has been paid
to knowledge management, being an extremely im-
portant issue in project management. The size of enter-
prises analyzed is significantly important in the
research conducted by its authors; SMEs group, per-
forming a project-driven orders, is particularly at risk
of competitive capacity loss, as project management
involves application of extensive knowledge, experi-
ence, tools and methods and techniques in planning
activities in order to reach or to exceed the needs
and expectations of employers. This is related to the
necessity to combine a lot of parameters, such as,
for example: time, cost, requirements and expectations
of an ordering party, aims of the project.

A question that therefore appears is: are project teams,
which are organized in micro, SMEs for this purpose,
able to meet the requirements? Do project managers

have proper competencies in the following: knowledge
from a given field (I know what), competencies (pro-
ceeding knowledge — I know how, and I am able to do
it), approach (I know, and I am ready to use my
knowledge)? Do the SMEs in Poland use (if so, to what
extent) solutions for intelligent organizations
and whether the measures improve competitive ad-
vantage of the companies (in what areas, if used). Fi-
nally, what are the constraints of SMEs sector,
in respect of project knowledge management in organi-
zation, and what development possibilities for the com-
panies constitute proper solutions for intelligent

organizations?

The main purpose of the research is to determine level
of project maturity in the Polish SMEs sector, and indi-
cating directions of project management improvement,
from the perspective of learning organization features.
It is assumed that analyses conducted and conclusions
elaborated, shall allow increasing the level of project
maturity of the Polish SMEs, by recommending inno-
vative solutions in respect of projects (ventures) execu-
tion, and project-driven orders. Context of research
directed towards development of learning organization
features results from a permanent need to transform
enterprises that deal with project management and due
to projects transforming from traditional organization
into an intelligent one. Processes of generative learning
lead to reaching new solutions and facilitate search
for new approaches to problems; therefore, they are
important also for the development of project maturity
of contemporary entities within SMEs sector in Poland.

2 The core of project management

Work of modern enterprises in the world economy
under globalization process causes that they start di-
recting their work organization towards execution
of complex, unique (and frequently innovative) ven-
tures, that is projects. Projects perform an increasingly
important function in management of various types
of organizations: enterprises, units of state and self-
government administration, non-profit organizations,
consortia and their presence is noticed in almost every
field of human activity (including professional activity,
business activity, science, culture, sport, administra-
tion), which certainly raises demand for professional
knowledge and management abilities within the scope.
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Figure 1. Activities for obtaining project management success

(see [2], [18])

Significance of the project issue has been exposed due
to the fact of dissemination of the approach to planning
within the recent several dozen years, presented
by alarge group of American organization and man-
agement theoreticians, which includes single occasion
planning and continuous planning. The definition pro-
posed by the Project Management Institute (PMI) says
that “a project is a temporary group activity designed
to produce a unique product, service or result”.

Project refers to a sequence of unique, complex,
and related tasks of various characters with a common
aim, to be performed within a specified time, with
specified budget, in accordance with requirements es-
tablished [46]. The purpose of project execution
is to reach expected results. In other words, the aim of
aproject is to reach project parameters at an assumed
level, that is, project execution time, project execution
cost, and the project performance. Fig. 1 presents basic
project parameters, including division of the project
into individual stages, which compose into a life cycle:
Preliminary stage, intermediate stage — one or a few,
final stage with groups of activities under project man-
agement (management activities, operation activities,
supporting activities).

Project management is based on planning of an activi-
ty, organizing, scheduling, monitoring and management
of all project aspects, and motivating all its participants

with application of respective knowledge, abilities,
tools, techniques in order to meet or exceed expected
results of a specified venture (project).

Every project has several potential outputs, not all
of which are necessarily intentional: 1) a product
(or service) delivered for an internal or external cus-
tomer, and 2) project knowledge related to the product,
its production and use:

e technical knowledge concerning the product,

its parts and technologies,

e procedural knowledge concerning producing

and using of the product and acting in a project,

e organizational knowledge concerning communica-
tion and collaboration.

While project organizations have become common,
knowledge management of project organizations are
still largely underdeveloped. Nevertheless, project or-
ganizations require particular systematic and effective
knowledge management if they are to avoid knowledge
fragmentation and loss of organizational learning.

3 Characteristics of SMEs sector in Poland

Experience of highly developed countries shows that
small and medium-sized entreprencurship performs
a tremendous role in economy, influencing economic
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growth, better market selection of varied assortment,
and helps lower the unemployment rate. SMEs consti-
tute therefore a peculiar stimulus for economy.
Their number and potential may be one of the sources
of economic growth.

Micro-SMEs constitute a major group of enterprises
in the European Union (EU; 99.8%). An identical situa-
tion has been noticed in Poland. Entities of SMEs sec-
tor include majority of all active companies out of the
number of 1.73 million (99.8%). However, in compari-
son with EU average, the sector of SMEs in Poland is
more dominated by micro-enterprises, reaching 96%
of the total number of companies (in the EU — 92.3%).
The share of small companies in the group of SMEs
in Poland (3%) is half smaller from the average of EU
— 27 (6.6%), whereas the share of medium-sized enter-
prises in the structure of SMEs is close to EU average
(0,9% — Poland, 1.1% — EU) [30].

The SMEs sector is the main motor of development
of national economy. According to Eurostat, the gross
national product (GNP) share of SMEs in Poland is at
a level close to an average in EU countries. The latest
report of the Polish Agency of Entrepreneurship devel-
opment indicates that the structure of enterprises share
in GNP, every second PLN is generated by SMEs
(47.6%), whereas the smallest companies generate
every third PLN (29.6%). Share of medium-sized enti-
ties is three times smaller (10.4%) than the share
of micro companies, and the share of small companies
is almost four times smaller (7.7%). In 2010, in relation
to 2009, the share of medium-sized and large enterpris-
es in GNP increased whereas in micro and small enter-
prises, it decreased [29], [30].

Average trends indicate that the structure of enterprises
in Poland slowly progresses towards a drop of share
in general number of micro companies (similarly as in
the EU). Share of the remaining companies in turn
increases. The rate of the transformations indicates that
the highest problem with growth and transformation
into small entities is experienced by micro-companies
[36].

The sector of SMEs is a source of growth and innova-
tion in all industries, opening job opportunities
for citizens of a given country. Seven out of ten new
jobs are available in SMEs sector in Poland. Employ-
ment in the sector of SMEs in the EU constitutes 67%
of employment [34], [29]. SMEs in the world perform
a key role in economy shaping. Balanced development
of SMEs sector is of essential value for economy and is

a necessary condition for economic growth. Companies
that are included in the SMEs sector balance negative
economic trends, support restructuring of industries,
contribute to a high degree to development of global
market [1], [5], [10], [19] and [33]. SMEs perform a
crucial role in development of innovation to increase
competitive capacity, are usually more innovative than
large enterprises. This in practice means that innovative
activity of the SMEs sector is higher if domination
within a given large enterprises is greater. Many enter-
prises from SMEs sector execute individual client’s
orders, creating market niches with insignificant turno-
ver and temporary monopolies [24],[44] and [8].

Particular role of SMEs sector results from specific
features, which cause that a given enterprise is capable
of winning a competitive advantage. One of the most
important features of the SMEs sector is their high
flexibility and immediate decision making, which is
a source of their domination over financially much
stronger market opponents. SMEs have got excellent
knowledge about local market [6].

The main constraints of SMEs sector companies in-
clude lack of sufficient financial resources and re-
sources such as technological resources unlike the large
companies, which facilitate a company risk distribution
in a portfolio of new products projects and financing
of long-term research-development projects [22].

4 Projects management in SMEs sector

Typical problem that appears in enterprises, especially
in SMEs, is related with undertaking or not undertaking
execution of a new order. Specific type of this kind
of problems indicates that they should be solved
on regular basis. Most of orders obtained by enterprises
constitute individual and single orders that require de-
tailed analysis, elaboration of proper management
methods. They are therefore frequently treated as pro-
ject, pursuant to classical PMI definition.

Project management is based on planning of an activi-
ty, organizing, scheduling, monitoring and management
of all project aspects, and motivating all its participants
with application of respective knowledge, abilities,
tools, techniques in order to meet or exceed expected
results of a specified venture (project). Project man-
agement within last three decades experienced signifi-
cant development, which may be proved by evolution
of project management methodology, by the number
of project management certification programs, under-
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standing of an impact of project management on gen-
eral positive result of an organization.

Research on implementation of project management
into practice of enterprises, in particular the SMEs
becomes particularly important. Research into the sta-
tus of project management of SMEs sector has been
conducted in an insignificant extent.

Owens has conducted research on a selected group
of SMEs in Great Britain. The research conducted indi-
cates that most of enterprises questioned, do not im-
plement any standards, techniques, project management
tools [25]. Moreover, the enterprises under research do
not have any project monitoring or control systems
implemented. Organization structures and functions
resulting from implementation of projects performed,
if available, are not clearly determined.

Tests conducted by Turney’s team indicate that SMEs
have to individually manage project-driven orders exe-
cution and usually it reveals ad hoc activities rather
than a systematic collection of methods with cohesive
project management approach or a collection of princi-
ples that refer to methods of a work execution or pro-
ceeding leading to a particular purpose. A high cost
of selected project management methodology, imple-
menting trainings and certification, constitutes a barrier
impossible to be overcome by SMEs [42]. Research
results published by Dziekonski, regarding the project
management status in SMEs in Poland indicate low
competence of SMEs in project management. SMEs
sector entrepreneurs do not apply methods or tools
available or they do not understand them [8].

Research conducted by Zmigrodzki [48] refer, among
others, to problems of project management in SMEs
such as: increasing cost of management of projects
under execution, variability of demand, delays in pro-
jects execution, conflicts in project group, high number
of complaints. Further findings of the author refer
to basic features characteristic to project management
in SMEs. In SMEs sector project management, it is
important to approach the issue in view of the whole
enterprise, not only from the point of view of a single
project. Formal and informal factors, which as a rule
constitute a majority, function independently from
project management and have an impact on a project,
but not reverse.

5 Knowledge as an attribute of contemporary
enterprises success

By the end of the 20th century, traditional economy
distinguished mainly two factors of manufacturing:
labor and capital. Knowledge, productivity, education,
and intellectual capital was treated as sufficiently avail-
able and as a free resource of environment, which did
not have to be included in calculations. To a large ex-
tent, the basic nature of the world economy has radical-
ly changed within recent several dozen years; its
currently dominating features include global competi-
tion, turbulent variations, faster information flow
and higher scope of communication, technological
progress, and a growing complexity of business. Cur-
rently, knowledge, obtained with awareness, formed
and disseminated by means of various methods aimed
at shaping proper behavior of employees and develop-
ment of information technology supporting the pro-
cesses constitutes the most important strategic resource
of an enterprise. Variations taking place in highly de-
veloped counties economy have caused, that terms have
been used in description of contemporary economy
such as “knowledge based economy”, “new economy”,
“information society”.

Turbulent variations (technological, social, political,
and economic) of the recent years have directed world
economy towards a new direction. Economy based on
farming and fertile soil, as main factors of countries
wealth, mechanical manufacturing using natural re-
sources in excess, as well as energy consuming techno-
logical processes being a key to success in economic
race of nations has gone to the past. The world entered
an era in which ability to obtain and process infor-
mation and to produce knowledge are becoming the
basis for economic success [39].

There are two basic strategies for managing knowledge
[15]. The codification strategy is based on codifying
the knowledge and storing it in artefacts and databases
where it can be accessed. In the personalization strate-
gy, the knowledge is tied to persons who develop it
and is shared by personal interaction. As the main focus
in knowledge management concentrates on Information
and Communications Technology (ICT) tools and ex-
plicit knowledge (codification), face-to-face interaction
(personalization), needs to be strengthened.

All knowledge, which the mankind disposes of, dou-
bles currently, on average every 5 years. The time of its
multiplication becomes regularly shorter.
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At the turn of the 19th and 20th centuries, this time was
50 years [9]. Moreover, an enormous increase in the
use of Internet has been recorded within the recent
years.

Rich economies, with high level of technological de-

velopment create information societies, where
knowledge management, its quality and rate of flow,
constitute basic factors of competitiveness both in the
industry and in the services, and the level of develop-
ment requires application of new techniques, collection,

processing, transfer, and use of information.

Digitization of information and permanently growing
penetration of all areas of life and labor with new in-
formation and communication techniques lead to addi-
tional flexibility of structures and jobs. Knowledge,
apart from its function as a production factor, is becom-
ing a more and more important subject of production
in information society.

Economies based on knowledge and information con-
stitute the most competitive economies in the world,
based directly on the production, distribution, and use
of knowledge and information [14], [23] and [27].
Highly technological industries perform particular
function as knowledge media. Knowledge embodied in
new technologies and products within a sector of high
technology, and highly qualified resources producing
and using the technologies and products decides on
innovative character of economy and its modern char-
acter and dynamics. As a result, technical-production
knowledge included in goods of high level of techno-
logical intensity constitutes the main source of growth
and competitive advantage [43].

Contemporary scientists do not doubt that the key
to success will lie in focusing of effort, on measures
and preoccupation with obtaining and keeping in com-
panies persons with unique competencies, lively mind,
perfect in action, striving for professional mastery,
assuring increase of efficiency mainly by being innova-
tive, thanks to abilities possessed transforming existing
resources in new knowledge implemented by means
of technology, inventions, products, methods and pro-
ceedings [21].

External conditions, such as: ability to use potential
opportunities of development, creation of own abilities,
predisposition to self-development, and self-education
of society become the basis for significant endogenous
factors for development (technical progress, develop-
ment of human capital) of economy. Lack of such con-
ditions or their relative instability increase dispro-

portions in development, leading to a relative periph-
eralization of some economies in relation to other ones
in the aspect of competitive advantage [11].

Such situation is a cause of higher demand for a focus
of an enterprise on knowledge management processes
as a basic concept of managing a modern organization.
It integrates processes regarding areas of creativity,
innovativeness, contacts with customer, application
of the best practices, learning and development of abili-
ties. It also includes aspects of building a culture based
on knowledge. Hence, knowledge management is by its
nature complex, covering all areas and aspects of or-
ganization functioning [37].

Knowledge in activities of an organization, including
projects execution, has been for years within the scope
of interest of researchers, who confirmed its key signif-
icance for construction of permanent competitive ad-
vantage of companies and enterprises. In project
management, the topic takes a new character as it be-
comes transferred into a field of dynamic, time-limited,
temporary, and team-performed ventures. No extensive
research has been conducted in Poland within this field
and literature presents the issue rather from theoretical
and model perspective than empirical one.

Research conducted in 2011 by Pawet Wyrozgbski [45]
on a group of over 300 specialists on project manage-
ment referred to frequency of application of 10
knowledge management practices defined within pro-
ject activity of Polish organizations. The research clear-
ly indicates that higher the experience and professional
achievements of a respondent, the more frequently
he/she applied knowledge management and organiza-
tion good practices in their work. This means,
that higher management staff find an important func-
tion and task in company functioning and in execution
of tasks to be performed. A lot remains to be improved
within the aspects. A wrong practice is to leave
the field without influence, which constitutes a risk
of serious losses for companies. They appear mainly
when a person responsible for performance of certain
tasks in a project leaves the company, taking his/her
knowledge and experience away. Test results obtained
indicate that project management is a field that be-
comes in particular way a beneficiary of knowledge
management, creating a new quality, and enriching
achievements of both fields [45].
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6 Project knowledge management in SMEs —
characteristics of initial research

Research into knowledge management in a life cycle
of projects executed by construction engineering com-
panies within the SMEs sector, constitutes a continua-
tion of research performed since 2012 in the
Department of Project Management at the Opole Uni-
versity of Technology [26], [20]. The questionnaire
research was designed to obtain an answer to the fol-
lowing questions: how entrepreneurs from Opole Prov-
ince manage projects, what obstacles they find
in reaching aims, what is the impact of project engage-
ment on competitiveness of enterprises on market.
Twenty five enterprises from the SMEs sector took part
in the research, including five micro-companies, twelve
small companies, and eight medium companies.

The questionnaire research performed by the authors
indicates that most of the enterprises questioned (about
80%) do not have an overall approach to project man-
agement. Projects undertaken by entrepreneurs are
characterized by relatively short execution times,
in case of micro-companies (up to 3 months). Projects
execution periods, in case of a small and medium-sized
enterprise are significantly longer, they are on average
3-6 or 6-9 months long.

As one of the significant areas of knowledge in project
management includes human potential use, the authors
decided in 2013 to continue the research with the same
group of respondents with regard to building of project
teams, competencies of their members, function of intel-
lectual capital, and level of knowledge management
in projects life cycle.

An important condition, favorable for development
and obtaining competitive advantage by knowledge
management, is a method of use of human potential.
Traditional recruitment of employees becomes obtain-
ing intellectual capital. The most important factor is not
the size of an enterprise, but its culture. Employees
constitute the most important assets of a company
and a process of education has been transformed into
education of increase of entrepreneurship [32].

Focus on human capital is conditioned by many varia-
bles. From the point of view of the whole economy,
investment into human capital depends on globalization
processes, transformation, level of economy competi-
tiveness, and its entities that determine in a significant
way appreciation of human factor function in economic

processes. Company running its activities on the basis
of knowledge, should use not only existing knowledge
but also aim at its purposeful improvement and com-
plementing [13].

Due to specifics of the research, techniques of uncon-
trolled observation and free interview have been ap-
plied. This allowed better presentation of construction
projects execution process, identification of functions
of a manager from the point of view of key success
factors, and indicating shortcomings in selection
of members of project teams. Moreover, it facilitated
watching the level of shaping social, organization
and technological systems and methods of capitalizing,
handing over of useful knowledge regarding project
management within the SMEs group under the re-
search.

Projects management is a field where the so-called
project management competences models or project
managers competencies models can be noticed to be-
come very popular. Organizations responsible for their
elaboration and development include usually profes-
sional associations such as: Project Management Asso-
(IPMA  Competency Baseline),
Management Institute (Project Manager Competency

ciation Project
Development Framework), Engineering Construction
Industry Training Board (National Occupational Stand-
ards for Project Management), Australian Institute for
Project Management (Professional Competency Stand-
ards for Project Management).

From the point of view of world standards, the models
established so far indicate scope of complex and de-
tailed guidelines, which define elements and levels
of project competencies needed and required from or-
ganizations and from employees who perform specific
roles and functions in specific positions.

Project management practice in SMEs is, however,
totally different from standards established. Research
conducted so far by the authors indicates that modern
SMEs usually do not undertake projects based on anal-
ysis of competencies such as: knowledge, abilities,
approaches, and behavior of employees obtaining out-
standing results. Not many project managers use proper
tools and methods of projects management. Level
of project maturity of individual companies is very
different, and project awareness of construction team
members (project teams) is also varied, but is definitely
on a low level.
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Transformation of project initiative into material re-
sults, creating a value for organization within enterpris-
es under research from the construction branch in the
SMEs sector is chaotic, in principle, significantly tan-
gential from project-based programs assumed at the
beginning, without implemented methods of project
management methodologies, and it usually reminds
rather ad hoc activities than a systematic collection
of methods forming a cohesive approach to project
management.

Lack of proper competencies (knowledge, abilities,
and attitudes) of project team members, including pro-
ject managers of projects performed by SMEs, cause
significant consequences in reaching (or not) of the
project purpose, within a specific time, at planned cost
and of required quality.

Exceeding a directive deadline for project execution
appears in each of the enterprises under research. Fi-
nancial penalties imposed by the contractors constitute
a consequence of exceeding the directive deadline
in medium-sized enterprise. Micro and small enterpris-
es usually negotiate extension of execution time with
contractors, which lowers their reliability viewed
by customers, loss of next orders of a given customer.
In relation to cost management, the research indicates
mainly weak points of practice in project approach
of the enterprises under research. Most of enterprises
under research do not apply sufficient project calcula-
tion, which results

measurably in exceeding

the planned budget level.

The entrepreneurs asked indicated that at estimating
of time and cost of individual tasks in the project, they
do not use knowledge or experience of employees

>

time duration

compared to knowledge on project

[47])

working at previous projects (almost 80%). They do
not use any formal methods, time estimation tools,
or project execution cost calculation (67% of micro
and small enterprises).

Main conclusion of the observations and analyses
above is the fact that, in particular, the SMEs need
competent project managers, who will be able to man-
age efficiently, and manage execution: introduce organ-
ization variations and new technologies, implement
strategic development projects, hand over construction
objects on time, pursuant to budget and quality re-
quirements.

Moreover, specifics of contemporary entities of the
SMEs sector should be associated with learning organi-
zation, organization oriented into permanent obtaining,
transforming, and popularizing of knowledge on mar-
kets, products, technologies, and processes. Interfer-
ence of events, phenomena, and processes inside
and outside organizations gradually displaces process
individuality in business activity. Economy transmigra-
tion towards chaos, unpredictability, and a phenomenon
of uncontrolled dynamics causes also that SMEs apply
institutional mechanisms of learning and their introduc-
tion as a permanent element of project organization
culture.

7 Knowledge management in the project life
cycle

Project management is a management field that deals
with application of knowledge available, abilities,
tools, and techniques in order to meet demand
and expectations of projects clients.
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Knowledge areas in project management

Project integration management —,
Project scope management —
Project time management —
Project cost management —
Project quality management —

Project risk management —

Project human resource management —
Project communications management —
Project procurement management —
Project stakeholders management —

Figure 3. Kinds of knowledge required for projects

(see [12], [2]])

Pursuant to the definition, project knowledge may be
considered a useful information resource facilitating
projects execution pursuant to time, cost, and results
quality aims.

Projects nature involves particular dependency, which
is not directly described by project management stand-
ards, but is accentuated in the background. Significance
of decisions and its impact on project is, in principle,
inversely proportional to the project knowledge pos-
sessed, both at the beginning and at the end of a project
(see Fig. 2).

Existence of the relationship influences the whole
structure of methods and processes of project manage-
ment starting from baseline elaboration, through pro-
gressive planning, staging, and risk management
to post-project reports [47].

Projects are characterized by a high level of uncertainty
at the beginning of their execution. It results from one
of the project definition features — providing of a novel-
ty, hence with significant amount of unawareness bur-
den. A project is executed progressively by means
of subsequent approximations. If there are so many
unknown data, any initial estimates and assumptions
may turn out untrue, that is, a task may take not one
day or a week, a product may cost twice as much, new

technology will be much more efficient than assumed
and a new supplier turn out unreliable.

Knowledge at the end of a project in turn, when every-
thing that was incorrect and correct had already hap-
pened, is a complete knowledge. Actual task times are
known, cost of the project is known, it is known wheth-
er the customer is satisfied, weak and strong points
of project teams, etc. are known. Throughout project
life cycle, knowledge about it grows from almost zero
to agreed level of 100%. At the beginning of a project,
managers are at the same time forced to make the most
important decisions. This involves existence of a seri-
ous paradox — the most important and the greatest
number of decisions have to be made at the moment
of the highest risk.

Knowledge necessary in a project includes various

areas (see Fig. 3 and [47]):

e knowledge on competencies and attitudes of project
team,

e knowledge about approach and aims of project par-
ties,

e knowledge about technology, chances, and difficul-
ties related thereto,

e knowledge about business situation of customer
or a supplier,



76 Iwona Lapunka, Iwona Pisz

EFFECTIVENESS

high
A

false success

complete success

LEARNING

slow

complete defeat

low

» fast

hidden success

Figure 4. Project success—extended overview

(see [3])

e knowledge about other projects under execution
in an organization,

e knowledge about business and production processes
and office works related thereto,

o knowledge about natural or legal environment
in which the project is performed.

Damm and Schindler [7] distinguish in turn, knowledge
about projects, knowledge in projects, and knowledge
from projects. It is related with the process of learning
during execution of each project. Knowledge and expe-
rience gained in this way may be treated as accumula-
tive intellectual capital of an organization and as one
of important project success factors (see Fig. 4).

Project organizations have tremendous possibilities
of learning at projects [35], they are therefore consid-
ered intensely learning organizations. Frequently, how-
ever, measures taken by them do not confirm the
assumptions. The end of a project is usually associated
with exhaustion of learning possibility, and the effects
of learning under one project are not transferred further
to others and become forgotten. For a project-type or-
ganization, it involves high cost of lost possibilities
to improve project management techniques and meth-
ods. Organizations may and should learn from projects,
by use of knowledge resources collected and by creat-
ing opportunities for concluding from measures taken
and their effects on employees [17]. A condition for use
and application of knowledge is to collect it and make
it available to all employees.

Fig. 5 presents a situation when project team may use
organization knowledge (blue line) collected also
at previous projects. PMBOK guide characterizes it
in general: Organizational Process Assets, that is an
intellectual capital of a company. Difference between
traditional situation and possibility to use additional
know-how constitutes just a start-up from a better posi-
tion for a project team, that is, at a higher level
of knowledge about a future project. For example,
if a database of suppliers is available, it is known who
should be avoided during a tender; if a database of task
times is available, it is possible to evaluate efficiency
of people and reliability of their forecasts [47].

One of the management aims is to expedite project
knowledge increase so as to reduce area of uncertainty
as much as possible or to postpone risk decisions
in time. The learning curve should therefore be as con-
vex to the top as possible, which is presented in Fig. 5
by a green line.

During a project, it is possible to learn faster or slower.
It is, for example, possible to wait for weeks for a result
of a large package of works executed through outsourc-
ing, and notice at the end that a contractor was incom-
petent. Work could also be divided into small packages,
a regular inspection at a contractor’s could be intro-
duced and a reaction thereto at the very beginning ap-
plied, when problems are noticed.
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Figure 5. Significance of decisions compared to project knowledge supported with knowledge about organization

(see [47])

The main problem is to run projects in chaotic manner,
when project team has not agreed complex require-
ments, concepts, or scope, which causes conflicts
and problems; project knowledge will be collected
extremely slowly (red line in Fig. 5) [47]. It is better
to run incorrectly a well-planned project than to exe-
cute well an incorrectly planned project (a paradox
resulting from Murphy’s laws).

One of the main challenges of project management is
the minor and tangled accumulation of knowledge.
The content and quality of the knowledge created vary,
as well as the ability of organizations to utilize it.
In this study, knowledge management in a project is
considered to consist of four groups of activities: (1)
knowledge creation, for example, collection, combina-
tion, and refinement, (2) knowledge administration, for
example, storage, organization, and retrieval, (3)
knowledge dissemination within and outside the pro-
ject, and (4) knowledge utilization and productization,
for example, integration into products and decisions,
and application in other projects.

8 Quality research results — exploration stage

A literature analysis of issues and quality research has
been conducted under the research on project organiza-
tions intelligence within SMEs sector (exploratory
stage). Quantity research is in progress (diagnostic

stage). The crucial aim of quality research was an at-
tempt to explain and understand phenomena related
to project organization functioning in the context
of generative learning processes, including causes
and rules that govern them. Exploration research was
conducted in September — November 2013. Twenty-
five extended individual interviews in construction
industry enterprises of SMEs in Opole Province have
been carried out under quality research. Moreover, four
main areas of good practices of SMEs as intelligent
organizations managing project-driven orders were
identified and elaborated within the quality research.
Diagnostic stage will constitute crucial part of the re-
search. It will include quality research, which will be
performed from January to June 2014. It will be per-
formed by means of direct questionnaire interviews
using a paper questionnaire (PAPI). Quantity research
shall be performed on a sample of about 100 micro,
small, and medium enterprises that perform project-
driven orders.

For the needs of the research, a definition of intelligent
organization was adopted, which implies that a project
organization behaviors, according
to knowledge obtained and variations in external envi-

modifies its

ronment. Due to the fact that it involves specialized
processes related to creating, shaping, and transfer
of project knowledge, learning by its all members,
in particular, by project teams, becomes easier.
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It was, moreover, assumed that a project-intelligent
organization is an organization that performs the fol-
lowing activities: (1) systematic problem solving in
projects, (2) experimenting (regular research, testing of
new knowledge, search for new methods of problem
solving), (3) learning on the basis of previously gained
experience during execution of projects, (4) learning
from others (including benchmarking), (5) capitaliza-
tion of project knowledge, (6) transfer of knowledge
by organization in a fast and efficient manner.

The purpose of information analysis obtained in indi-
vidual interviews with management staff of the SMEs
sector entities that execute project-driven orders con-
sisted in obtaining identification and description of: (1)
external and internal factors, which contribute to learn-
ing and elements of project knowledge management
strategy in intelligent enterprises of SMEs sector,
(2) methods
of human resources management and a required com-

in construction engineering industry,

petencies profile of a manager/member of project team
in intelligent enterprises of SMEs sector, (3) competi-
tiveness factors, constraints, and development require-
ments of intelligent entities within SMEs sector, which
execute project-driven orders.

The research conducted implies that characteristics
of projects which differentiate them from routine ac-
tivities of enterprises cause, that project management is
definitely more difficult than knowledge management
in traditional organizations (in particular, for SMEs),
but it also may bring potentially higher advantages.
Two basic features of projects, identified mainly with
drawbacks in project knowledge management, include
project time limiting and its unique character. Projects’
uniqueness results not only from unique aims of pro-
jects but also from other causes. Projects constitute
activities being directed towards a short-term coopera-
tion of interdisciplinary teams formed by internal
and external experts for an organization, and they con-
stitute unique groups of employees. Hence, specifying
three main project parameters — time, cost, and re-
sources, constitutes a serious constraint for project
knowledge management.

Due to time limiting, the SMEs under research indicat-
ed lack of time to collect valuable project knowledge.
Additionally, because of human nature features, project
team members are reluctant to consider defeats
and incorrect project execution decisions, which might
frequently constitute a valuable source of knowledge.
Moreover, frequently, knowledge collected during

project execution disappears, especially in SMEs, when
a project team, that is organization structure employed
in project purpose execution becomes disintegrated,
and individual persons come back to work in organiza-
tion departments. Due to lack of further project meet-
ings, teams existing continually in traditional
organizations become disintegrated. Even project doc-
umentation (especially in SMEs), which may constitute
a source of project knowledge, is located in a rather
unknown location and is not available for those who

would like to use knowledge and experience of others.

Worth noting is the fact that an increase in project ac-
tivity of organizations results in various effects. It in-
volves not only decentralisation of organization
structure but also segmentation of organization
knowledge. SMEs sector project organizations usually
do not have structures that collect and store knowledge
in traditional organizations. In projects, it is, however,
important that knowledge and skills obtained during
execution are collected and archived in an organization
in a manner, which is available for all subsequent
members of projects execution. It implies that SMEs
working on project-driven basis or by project-driven
orders that do not collect project knowledge, suffer
greatest losses, due to tremendous potential and oppor-
tunities in obtaining project knowledge and its use,
its application and implementing in subsequent pro-
jects.

Project organizations, including SMEs, frequently exe-
cute several projects/project-driven orders simultane-
ously, which causes that knowledge management is
even more difficult but potentially more advantageous.
Traditional project management focuses on activities
such as planning, organizing, management, and control
of resources directed towards execution of the project
aim within time scheduled and within a specified budg-
et.

This indicates that in traditional project management,
the work of a project team must be efficient and effec-
tive, and to guarantee its execution in this manner, it is
necessary to introduce knowledge management pro-
cesses within an organization, which are rarely execut-
ed in project-type organizations. SMEs make expensive
investments into improvement of project works under
execution, but hardly ever invest in projects evaluation,
which obstructs learning from them. The following
problems related to analysis after a project have been
identified (lesson learned): people do not remember
what happened in initial stages of a project, they go to
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other projects and it is difficult to collect them
for a review, there is no time or money in a project
for reviews, company management’s main interest is
focused on effects of a project not on knowledge col-
lection.

Its conclusion is that in the best case, project
knowledge constitutes an individual knowledge re-
source of individual organization members, to be used
by them in the future.

Luckily, an increase in project manager’s awareness
regarding necessity to manage project knowledge
caused intensification of and an attempt to systematize
organization measures within this scope. Interviews
frequently focus on indicating the necessity to increase
project organization intellectual capital by: improve-
ment of knowledge of individual employees (trainings,
courses, etc.), intensifying cooperation within project
them),
of knowledge transfer between employees (communi-
cation). All initiatives undertaken are worth noting,
but frequently, activities only, their quality and effects

teams (inside, and Dbetween increase

are far from an ideal, which causes why SMEs sector
organizations do not use the potential offered by organ-
ization and project knowledge.

9 Summary

To summarize quality research results obtained from
entities of SMEs sector, it should be emphasized
that there is certainly a low level of project-driven or-
ders execution solutions implementing, proper for intel-
ligent organizations. It is compliant with the hypothesis
assumed, that the key problem in projects execution is
an improper management of project knowledge, re-
vealed by low efficiency of its use, and mainly a weak
accumulate project

ability of organizations to

knowledge and loss of organization memory.

The phenomena result in an insignificant efficiency
of projects, low quality of results, dissatisfaction
of project employers, and ineffective management
of resources designed for their execution. Weak level
of organizations learning and use of project experience
leads to an unwillingness towards execution of innova-
tive projects, and as a result, to a loss of chances — not
only from the point of view of business activity but also
of the social and macroeconomic ones.

To improve the situation the following recommenda-
tions were indicated, in individual interviews with
management members of SMEs sector: (1) documenta-

tion of the knowledge obtained in projects, at best
on a regular basis, (2) generating employment and co-
operation conditions that support knowledge exchange,
(3) maintaining of organization knowledge map, (4)
search for knowledge existing within an organization,
before "wheel starts being invented" again. The instruc-
tions listed, directly influence project management,
which in its essence is related to knowledge processing.
Project team members, who have specialist knowledge
— work together under a project, to supply new prod-
ucts and services on time, according to budget
and specified quality criteria. From this point of view,
it is important for a project manager to manage
knowledge of its own team and interested parties —
he/she should integrate it as much as possible to facili-
tate execution of a project in a successful manner. Pro-
ject team members, also manage their knowledge —
individually and in a team — using the possessed
knowledge and attaining new knowledge, handing
it over to others, and creating together new knowledge
within an organization. Application of knowledge man-
agement methods in projects execution is therefore
significantly substantiated in order to guarantee success
in ventures executed.

Knowledge-based economy opens new challenge
for enterprises, in efficient and effective development
of organization-learning processes. The research con-
ducted indicates, that the level of progress of SMEs
sector entities in adjustment to current economic chal-
lenges is still quite low. This is indicated by quality
research results, and preliminary estimates for quality
research assume confirmation of the hypothesis con-
cerning the assumed index at a level of about 12% —
only less than every eighth enterprise executing pro-
ject-driven orders may be specified as an entity with
features of an intelligent organization.
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