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Abstract - The most important factors in determining the 

success of software development are the knowledge and 

skills of software engineers. Therefore, we target to build 

but also to maintain the professional competences that 

are the most essential. This paper describes the software 

competence development process implemented at 

Ericsson as well as the benefits of using the proposed 

approach. The following phases are presented: market 

analysis, planning and implementation highlighting not 

only strategic technical but also business and social 

competences needed to bring current competitive 

advantage.  

I. INTRODUCTION 

There is an untapped capability in every business 

of today, which is knowledge, and it represents a vast 

potential for gaining sustainable competitive 

advantage [1]. Much recent research efforts in the field 

of knowledge acquisition has focused on extending 

knowledge acquisition techniques and processes to 

include a wider array of participants and knowledge 

sources in a variety of knowledge acquisition 

scenarios. As the domain of expert systems 

applications and research has expanded, techniques 

have been developed to acquire and incorporate 

knowledge from groups of experts and from various 

sources [2]. 

The purpose of the competence development 

process in general is to improve the competence within 

the company considering also the main objectives 

related to planning activities. 

When todays companies work in conditions 

characterized by accelerating product life cycles, 

dynamic environments and technological 

discontinuities, attaining the software development 

competency helps you capitalize on strong customer 

demands [3].  

Much effort has been placed in the development of 

engineering approaches to software development such 

as software tools, coding practices and test technology. 

But the over-whelming determiner of software 

productivity and quality is still personnel and team 

capability [4]. 

This paper proposes the process for building and 

improving the software competence i.e. competence 

required during software engineering involving its 

technical, business and human aspect. The process is 

intended to be used both on section and unit level 

taking into account assumed organisational structure 

where section consists of several units covering 

different areas (design, test, quality, system, 

management, etc.). Paper also presents the competence 

development cycle describing three main phases: 

analysis, planning and implementation. The final 

chapter deals with real data gathered after process 

implementation in one R&D section at Ericsson. Some 

concrete competence activities following the analyzed 

data are also presented. 

II. SOFTWARE COMPETENCE 

DEVELOPMENT 

The attributes of individual software engineers are 

perhaps the most important elements considering the 

success of SWCD (Software Competence 

Development). Principles underlying software 

engineering are inherently different from principles 

underlying other areas of human exploration. There is 

no reason to expect such principles to have the same 

"precision and predictability of the laws of physics." 

The reason for this is that, unlike physics or biology, 

the process of software development is managed and 

implemented by people; thus in the long term its 

behavior should be expected to be unpredictable, 

dependent on the judgments, whims, and actions of 

people [5]. 

Software competence is divided into three 

competence areas (see Fig. 1.) and can be presented by 

a triangle, each side symbolizing a certain type of 

competence. The centre represents the characteristics 

and capabilities of any given individual. Each area is 

split-up into sub-competence, which in turn are broken 

down into competence elements [6]. The three 

competence areas are: 

• Business competence - being competence 

required to understand the business related 

aspects of the organisation, e.g. the market, 



customers, competitors, economics, the social 

environment, etc. 

• Technical/Professional competence - being 

competence specific to a given job, 

assignment, occupation, activity or 

profession. Examples are technical design, 

telecommunications, in-depth knowledge of a 

product, etc. 

• Social/Human competence - being 

competence needed to be able to co-operate 

with others, e.g. teamwork, communication 

and culture.  

T
ec
h
n
ic
a
l/
P
ro
fe
s
s
io
n
a
l 
C
o
m
p
e
te
n
c
e

S
o
c
ia
l/H

u
m
a
n
 C
o
m
p
e
te
n
c
e

Business Competence

Individual

Capacities

 
 

Fig.  1.  Competence Triangle  

 

In order  to deal with all mentioned competence 

areas it is needed to structure them into well defined 

process. 

The main objectives of the SWCD process are to: 

• Identify present level of competence, 

• Identify the different strategic and critical 

competence needs per area for each 

individual, 

• Consider SWCD strategic goals during 

critical and strategic competence level 

identification, 

• Be able to follow new trends and needs, 

• Provide a systematic and guided multi-level 

approach to the SWCD. The process is meant 

to increase focus upon, and create awareness 

of competence as being one of the major 

strategic assets of the organisation. 

III. PROCESS OVERVIEW 

The proposed process focuses upon analyzing the 

competence gap. The gap is the difference in the 

competence available in the unit today and that which 

is required in the future [7].   

As presented in the figure below, this competence 

development process contains specific phases within a 

12 month cycle. 

 

Short
/L

ong 

te
rm

 G
oals

Com
petence

Strategies

B
u
d
g
etin

g
 

A
c
tio

n
 P

la
n
s

Im
plem

entation

JanDec

Apr

 

Fig.  2.  Competence Development Cycle 

The short/long term goals are defined at the end of 

the previous year. During the 1
st
 quarter the critical 

and strategic competence levels are defined and the 

present competence level is measured. The 

competence development plans are then finalized and 

they become operational during 2
nd

 quarter. 

There are two main ways in which an organisation 

can deal with lack of competence [7]: 

• Internally, by developing the competence of 

the individuals, 

• Externally, by recruiting additional qualified 

individuals.  

The process for competence development runs 

from 1 to 3 years into the future. 

As can be seen from the Fig. 3. this process is 

divided into three phases: the analysis phase, the 

planning phase and the implementation phase. Each 

phase is further broken down into a number of 

activities leading to concrete results at unit level. 
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Fig.  3.  Competence Process 



A. Phase 1 – Analysis/ Gap Identification 

During the analysis phase, the section/unit analyses 

the present level of competence, together with the 

future demands of the market and technology. The 

main input for the future demands comes from the 

plan of operation. Input for the present competence 

level comes from the analysis of the assessments 

performed during the previous year as well as the 

results of the individual competence inventory. This 

phase involves competence and quality responsible 

persons, system group, head of section, etc. 

Involvement from these groups should be mandatory 

and systematic. A description of the unit's/section’s 

strategic and critical competence is derived as a result 

of this phase in a form of polar diagram. 

During the analysis phase the sub-competences 

should be identified for each competence area. The 

identified sub-competences are then analyzed further 

into competence elements which will be used in order 

to formulate the competence inventory form. It is 

important to concentrate only on critical and strategic 

competence. Derived competence elements for 

technical/professional and business competence are 

defined and proposed for each separate unit by the 

competence responsible of the unit concerned, thus 

ensuring that the distinctions within each unit are 

handled appropriately.  

Technical/professional competence are divided 

into generic competence areas covering technology 

trends, existing systems, design and test methodology, 

quality and management, etc. 

Business competence is also divided  into generic 

sub-competences covering knowledge of the 

organisation, the market in general, language abilities, 

and other aspects being a prerequisite for 

communication with colleagues. 

Social competence area elements are applicable for 

all the units. They can be divided into generic 

competence areas, which are sub-divided into further 

generic competence elements: communication, 

culture/climate, teamwork and openness 

communication. 

The section forms a task group of technical 

personnel to discuss the technological trends 

influencing the unit's sphere of operation. The 

demands and trends of the market, as foreseen by the 

organisation are also included.  

An analysis of the critical and the strategic 

competence needed to meet market and technological 

trends, is undertaken. The use of the SWOT (Strength, 

Weakness, Opportunities, Threats) method may be an 

appropriate analysis tool.  

Points to be addressed are: 

• What is the critical competence level of the 

unit's activities at present? 

• Which form(s) of competence may become 

critical to the unit in the future? 

• What is the strategic competence of the unit? 

In addition the following questions have to be 

answered: 

• What are the market needs? 

• What are the market trends? 

• What are the technological trends? 

• What vision will unit have in 1 to 3 years? 

• Which priorities exist in core areas? 

The results of the analysis is a list of unit critical 

and the strategic competence. It is assumed that staff 

needs by means of number of persons and competence 

profile have been already identified during the critical 

and strategic competence analysis. 

In order to describe and record the present level of 

competence, the baseline competence of the whole 

section needs to be registered. This baseline creates an 

awareness of where the unit is at present and the 

starting point from where the unit shall proceed. 

The sum of all the individual profiles create the 

basis for the unit’s present competence profile taking 

into account the following scale: 

TABLE I. COMPETENCE LEVELS 

T = 0 A = 1 B = 2 C = 3 D = 4 

 

Required data are collected on two ways: through 

individual interviews and assessments, and by means 

of competence inventory forms distributed to all 

section members. The registration starts after the 

forms have been collected and after an interview 

between the individual and the competence 

responsible. The objective of the discussion is to reach 

an agreement as to which level the individual should 

be placed within each competence element. As 

previously described, competence elements covered 

during this evaluation are depending on specific 

competence area. 

A spreadsheet application is used for registering 

existing levels of competence within the organisation 

resulting from measurements taken of all the 

individuals taking part. Two approaches are following: 



• The first is to compare the actual (average) 

competence level of the unit members with 

the required one. The gap is then competence 

gap for the unit concerned. This first way 

assumes that there are already resources 

allocated per competence area according to 

the needs identified during critical and 

strategic competence analysis. This approach 

is recommended for gap identification and 

monitoring. 

• The second way is using the application to 

generate a table indicating the number of 

individuals at every level of a specific 

competence element. This assumes that,  

during the critical and strategic competence 

analysis, not only the average competence 

level needs per competence area had been  

specified but also how the competence level 

for a specific area should vary within the unit 

concerned. In this second way registration 

excludes social competence, which is 

registered at the section level.  

Trying to bring the unit profiles up to section level 

the problem arising is that not all the competence 

elements are of the same importance for all the units 

while in some cases the competence elements 

concerned are not at all applicable for a certain unit.  

An example can be leadership skills which are very 

important for people involved with project leading 

while is of minor importance (or not important at all) 

for people involved in product development only. For 

example, the weight factor of element test tools shall 

be very small for a developer while it should be very 

high for a tester. In the same way in order to decide 

about the present section’s competence level in 

management area, the respective sub-competence must 

have the maximum gravity for the people dealing with 

management while it should be minor, if not zero, for 

people working in other areas.  

Still it is important for the section to have an 

overall picture for the competence of its members so it 

is proposed that all the section members are evaluated 

against all the competence areas even if their 

competence in certain areas is not currently used by 

the section and therefore is not counted in the section’s 

competence  for this specific area. 

B. Phase 2 – Gap Analysis/Planning 

During this phase gap analysis is performed by 

means of prioritizing competence needs and allocating 

candidates for improvement per competence area. 

Plans are made on how to resolve the 

unit's/individual’s need of competence. Deviation 

Report [8] is an intermediate step before the actual 

competence plans. Its purpose is to give the 

framework of the coming competence plan. 

Alternative solutions for each individual’s 

competence area are mapped and the end result is 

utilized in the unit's plan for competence development.  

During the budgeting phase the unit’s competence 

plans are revised accordingly. The unit's competence 

development plan is then broken down into plans for 

the individuals in the unit. This is accomplished by 

means of appraisals. The individual's short-term (1 

year) and long-term (2 - 3 years) personal needs for 

development are balanced with the unit's ones. 

The objective of gap analysis is to identify which 

competence areas and elements the unit should focus 

on in the coming year, in addition to highlighting areas 

of lesser importance. The analysis is performed based 

on the competence gap identified  during  Phase 1. 

The Deviation Report prepared for each unit gives 

the goal and the objectives of the coming competence 

development plan for the unit. It explains and proposes 

which action should be taken for closing a gap in 

some area and why no actions should be taken for 

another. It describes the priorities that should be taken 

on closing the gap and the reason behind these 

priorities. Generally speaking, this report gives the 

framework which competence development plan 

should be followed. Finally, it takes its final approval 

from the section manager.                      

The present competence level compared to the 

desired (critical and strategic) competence level 

directly shows the competence gap (see Fig. 4.). 

Correct interpretation and prioritizing is important. 

The document Deviation Report describes this activity 

in detail, acting as a basis for setting unit/section 

competence plan.  
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Fig.  4.  Gap Analysis 

 
Evaluation is necessary of all individuals, in order 

to obtain a complete overview of the organisation as 

much as possible. 



As can be seen from the Figure 5, two scenarios 

exist in order to close the gap [6]. The first is to have 

in the unit few experts with in-depth competence while 

the other one is to have large number of lower 

competence levels. Naturally each scenario requires 

different strategies and solutions. The scenario to be 

followed is presented and proposed in the Deviation 

Report document. Combination of the two scenarios is 

also possible. 
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 Fig.  5.  Gap Closing Scenarios 

 

Using the Deviation Report as a result of gap 

analysis, the competence development plans are 

prepared describing actions to be taken in details and 

providing a full view of both the short-term and long-

term competence plans. 

The budget process cements the findings and 

proposals defined in the earlier phases of the 

competence process. An adequate budget to realize the 

competence goals of the organisation is important and 

a firm commitment needs to be made for the future.  

All direct costs (courses, conferences, etc.) and 

indirect (charts, on-the-job training, etc.) are 

identified. Prices and/or man hours needs are 

investigated and the need for funding confirmed. All 

such costs are also used as an input to the budget of 

the section. 

The final (revised) competence plan contains a list 

of all the activities to be accomplished by the unit 

during the coming year. Amendments and additions to 

the unit’s plans, partnership planning with other units 

and external resources, are undertaken and the goals 

and action plans of the unit as a whole are generated. 

The unit's competence plan, identification of 

development activities and the competence budget, 

constitute the basis for completion of individual 

appraisal. The needs of the individual are also 

coordinated with those of the unit.  

C. Phase 3 – Implementation 

During this phase, the unit’s/individual 

competence plans are put it into effect, as described in 

the following chapter. 

IV. RESULTS ANALYSIS 

Proposed process was implemented in one R&D 

section at Ericsson. The section was chosen since it 

was targeted to take responsibility for approaching 

project matching following criteria: new development 

including pre-study/feasibility activities, combining 

both design and test activities, active quality and tool 

support, involving some new processes and way of 

working. Section was also cooperating with some 

consultants from external supplier company. 

Following the described process critical and 

strategic analysis was performed. Present competence 

data were collected through individual interviews and 

by means of competence inventory forms distributed 

to all section members. Results are presented in 

following table: 

TABLE II.  COMPETENCE INVENTORY 

 

Techn./Professional Fact

or 

Critical Strategic Present 

System  2.5 3.1 3.4 

System 1 4 2.0 3.0 4.0 

System 2 4 2.0 3.0 4.0 

Service 1 1 2.0 3.0 3.0 

Service 2 1 2.0 3.0 4.0 

Application 1 1 2.0 3.0 3.4 

Application 2 4 3.0 3.0 2.8 

Product 1 3 4.0 4.0 2.8 

Product 2 1 1.0 2.0 3.4 

Signaling  2.0 2.5 1.2 

Standard  2 2.0 2.0 1.0 

Platform  2 2.0 3.0 1.4 

Design & Test  1.7 2.4 2.9 

Tool 1 5 1.0 2.0 2.6 

Tool 2 1 3.0 3.0 2.0 

Process 1 1 3.0 3.0 3.0 

Process 2 2 2.0 3.0 4.0 

Quality  1.6 2.6 2.6 

Activity 5 2.0 3.0 2.4 

Responsibility 3 1.0 2.0 3.0 

Management  1.5 2.3 2.7 

Result orientation 1 3.0 3.0 2.8 

Planning 1 1.0 2.0 3.0 

Solving conflicts 1 1.0 2.0 3.6 

Decision making 1 1.0 2.0 1.4 

     

Business Fact

or 

Critical Strategic Present 

Company  2.0 2,8 3.1 

Network 1 1.0 2.0 2.4 

Strategy 1 2.0 3.0 2.4 



Organization 1 3.0 3.0 3.4 

Product 1 2.0 3.0 4.0 

Language  3.4 4.0 3.4 

German 1 1 4 3.4 

English 4 4 4 3.4 

Customer Focus  2.0 3.0 2.2 

Market orientation 1 2.0 3.0 2.2 

     

Social Fact

or 

Critical Strategic Present 

Communication  3.0 3.5 2.0 

Passing the message 1 3.0 3.0 2.2 

Response 1 3.0 4.0 1.8 

Culture  1.7 2.3 2.5 

Engag. of Interest 1 3.0 3.0 2.6 

Underst. of Culture 1 1.0 2.0 2.6 

Creativity 1 1.0 2.0 2.2 

Teamwork  1.0 2.0 2.0 

Ability to work in 

teams 

1 1.0 2.0 2.0 

Openess to change  1.5 3.0 1.4 

Seek new solutions 1 1.0 3.0 1.4 

Flexibility 1 2.0 3.0 1.4 

 

In the figure below, the red line indicates the desired 

level of competence that unit should achieve, whilst 

the black line indicates the unit’s competence levels 

resulting from the registration survey. 
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Fig.  6.  Desired vs. Present Competences 

 

Obtained figure was used as an input for further 

activities. As can be seen from the chart, unit present 

competences both in business and social area are 

meeting (or even exceeding) future needs. However, 

some competence lacks were noticed in technical area. 

Key elements addressed in competence build-up plans 

are related to network signalling, design, test and 

quality knowledge. 

A detailed plan addressing future competence 

development was created for each individual. Concrete 

measures (self-tuition, further education, courses, 

conferences, workshops, job rotation, etc.) were 

discussed with each individual. 

In addition, more emphasize was put on innovation 

and creativity in relation to critical areas. An inspiring 

programme and several workshops resulted in more 

than 30 applications of innovative ideas about 

products, processes and tools improvement. 

V. CONCLUSION 

Presented process provides a systematic and 

guided multi-level approach to the software 

competence development. It suggests dividing 

competence development process into phases which 

are further broken down into concrete activities. In 

today's dynamic environment such approach is even 

more important since it might bring the competitive 

advantage to the company.  

As presented in the given case study this process 

leads to extracting the competence gap which serves as 

a base for future competence planning in order to meet 

approaching technologic demands. In this particular 

case right planning following described process steps 

helped us to timely build desired competences, to 

establish the required teams and finally to deliver the 

high quality product on time. 

Further study can use derived data for deeper 

competence analysis which can be used as a base for 

early career planning of the employees e.g. determine 

the competencies that differentiate exceptional and 

non-exceptional engineers, early identifying potential 

leaders, etc. 
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