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ABSTRACT
Background: Soft skills of software professionals (e.g., communi-
cation, interpersonal skills) significantly contribute to project and
product success. Aims:We aim to understand (a) what are relevant
soft skills in software engineering, (b) how soft skills relate to types
of software engineering positions, and (c) how soft skills relate to
characteristics of hiring organizations. We focus on organizations
in New Zealand, a country with a relatively small but growing soft-
ware sector characterized by a skills shortage and embedded in a
bi-cultural context.Method:We used a qualitative researchmethod
and manually analyzed 530 job adverts from New Zealand’s largest
job portal for technology-related positions. We identified soft skills
following an inductive approach, i.e., without a pre-defined set of
soft skills.Results:We found explicit references to soft skills in 82%
of adverts. We identified 17 soft skills and proposed a contextual-
ized software engineering description. Communication-related soft
skills are most in demand, regardless of the type of position. Soft
skills related to broader human or societal values (e.g., empathy or
cultural awareness) or distributed development are not frequently
requested. Soft skills do not depend on company size or core busi-
ness. Conclusions: Employers explicitly ask for soft skills. Our
findings support previous studies that highlight the importance
of communication. Characteristics specific to New Zealand do not
impact the demand for soft skills. Our findings benefit researchers
in human aspects of software engineering and to those responsible
for staff, curricula and professional development.

CCS CONCEPTS
• Social and professional topics → Employment issues; Com-
puting occupations; Computing organizations; • Software and its
engineering;
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1 INTRODUCTION
1.1 Background and Motivation
Software development is a human-centered activity and soft skills
(e.g., team and communication skills; see Section 2.1 for a more de-
tailed definition) contribute significantly to project and product suc-
cess, quality and developer productivity [40]. For example, produc-
tivity is affected by meeting skills [33], team work [39], and commu-
nication [40]. Furthermore, productivity of hard skills (e.g., program-
ming) stems from their combination with soft skills [1, 3, 10, 13].
Finally, soft skills contribute to a successful career [20] and im-
pact job satisfaction [15]. Most practitioners prefer excellent social
skills and average technical skills over excellent technical skills and
average social skills [16], and many challenges are about human
aspects [4], in particular in global and distributed projects [37].

While the importance of soft skills is acknowledged in both
software engineering research and practice, there are no empir-
ically grounded insights about soft skills that industry demands.
One source for analyzing soft skills are online job adverts. Adverts
are typically written by managers or human resource specialists
together with the hiring managers who define the expected respon-
sibilities, competencies and experience for a position [21, 32].

1.2 Paper Goals and Research Questions
This paper aims to contribute insights into soft skills in demand in
the New Zealand software industry. This is the first study of what
New Zealand employers demand from professionals beyond “hard
skills” related to design, programming, etc. As Basili et al. [5] argue,
human, domain and organizational factors define the context in
which software engineering methodologies and technologies are
applied. Previous studies have shown differences between regions
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and software development “communities” with certain behaviors
and customs. New Zealand’s software industry is relatively small
(in numbers of companies), dominated by smaller companies, but is
growing fast and has become a major export factor [25, 43, 44]. This
is similar to regions like Turkey [11], Finland [31], Estonia1, Brazil
and Chile [27]. Also, New Zealand’s software industry relies on off-
shoring parts of its development due to a skills shortage on-shore.
Finally, New Zealand is an example of a bi-cultural society with a
commitment to recognize language and culture of the Indigenous
peoples, Māori: Software and how software is developed need to
be culturally responsive and inclusive [38].

To understand soft skills in New Zealand, we analyze job adverts.
There are already studies of adverts in other regions and for different
purposes. For example, to understand roles of requirements engi-
neers, studies analyzed adverts in Germany [14], Netherlands [9],
Brazil and Mexico [6], Canada [41] and China [42]. While these
studies recognize the importance of soft skills, they do not explore
them in detail. Therefore, we ask the following research questions:

• RQ1: What are relevant soft skills in the New Zealand
software industry? Unlike studies that investigated soft
skills via surveys or as one skill amongst others, we identify
soft skills based on what companies “ask for.” This helps us
understand the actual demand, rather than what individuals
think is relevant. In New Zealand’s context, it allows us to
understand if broader societal values (e.g., bi-culturalism) or
distributed work are reflected in required soft skills.

• RQ2: How does the demand for soft skills relate to
types of software engineering positions? Software engi-
neering involves different types of activities that range from
technical (e.g., design and programming) to less technical
activities (e.g., requirements interviews). Also, positions dif-
fer in seniority level and years of required experience. We
explore whether soft skills differ for types of positions.

• RQ3: How does the demand for soft skills relate to
characteristics of organizations?We explore whether the
demand for soft skills depends on who posts adverts, e.g.,
recruitment agencies on behalf of hiring companies or hir-
ing companies themselves. We also explore whether soft
skills differ based on the size and core business (software or
non-software) of hiring companies.

For our study we define software positions rather broadly and
include any position related to the planning, implementation, deliv-
ery and operation of a software-intensive product or service. Hence,
our definition goes beyond that of a software developer involved
in implementation and testing, but also includes management and
operational roles (e.g., support, system administration).

1.3 Contributions
Our findings are of interest to researchers in human aspects of soft-
ware engineering, to those in industry responsible for staffing and
staff, and to curriculum and professional development designers:

• We perform a manual analysis of 530 adverts from the most
popular job page for software professionals in New Zealand.
The manual analysis ensured that we fully understood the

1https://investinestonia.com/business-opportunities/it-rd/ [last access: April 4, 2022]

context for in-depth insights into employers needs. We take
a “snapshot” of adverts and since adverts appear at irregular
intervals, we do not analyze how soft skills evolve.

• We identify 17 soft skills and propose a contextualized soft-
ware engineering description for each. These descriptions
could empower software engineering researchers and prac-
titioners to integrate soft skills into methods for position
development, recruitment and professional development.

The rest of the paper is organized as follows. In Section 2 we
provide an overview of key concepts of our research as well as
related work. In Section 3 we outline our research method and
present results in Section 4. We discuss our findings (including
validity threats) in Section 5 and conclude in Section 6.

2 BACKGROUND AND RELATEDWORK
2.1 Soft Skills
There is no commonly agreed definition of soft skills (sometimes
called “transferable” or “qualitative” skills) and also no formally
agreed upon set of soft skills [22]. Soft skills as understood in this
work are “intra- and inter-personal (socio-emotional) skills” essen-
tial for personal development, social participation and workplace
success [18] and include “nontechnical, domain-independent skills
that underpin our behavior in the workplace [22].” Some research
offers a broad definition of soft skills, inclusive of “abilities, atti-
tudes, habits, and personality traits that allow people to perform
better in the workplace, complementing the technical skills [...] and
influencing the way they behave and interact with others” [23], but
we exclude personality traits from the scope our study. This is be-
cause personality traits (e.g., neuroticism, extraversion, openness to
experience, agreeableness, and conscientiousness) tend to be more
stable over time, and are more difficult to teach (for example, we
may improve communication skills but still remain introverts) [2].

2.2 Soft Skills in Software Engineering
Soft skills have been researched from different perspectives. For
example, Richa and Tewari [30] reviewed software engineering
curricula and found references to soft skills such as communication
and leadership. In another secondary study, Matturro et al. [23]
identified research on soft skills and what soft skills are considered
relevant to software engineering practice. Based on 44 papers, the
study identified 30 main categories of soft skills. At least half of the
reviewed studies mention five skills: communication, teamwork,
analytical, organizational, and interpersonal skills. The mapping
study also identified the data collection methods used for research
with job advert analysis and surveys as the main methods. Daneva
et al. [8] conducted a focus group to identify soft skills for software
requirements engineers. The study found communication, team
and analytical skills as the top three soft skills. In Section 5 we
compare our findings with Matturro et al. and Daneva et al.

2.3 Software Engineering Job Adverts Analysis
Khaouja et al. [19] presented a literature survey on skills identifica-
tion from online job adverts across different domains, including IT.
The study reviewed 108 papers and identified the type of extracted
skills, skill identification methods and studied sectors. None of the
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reviewed studies provided details of soft skills in the software indus-
try or New Zealand. Papoutsoglou et al. [28] conducted a mapping
study on extracting knowledge from online sources for the software
engineering labor market. Based on 86 studies, it concluded that
job adverts and software development sites (e.g., Stack Overflow,
GitHub) are suitable sources for skills for software professionals.

Several country-specific studies in software engineering focus on
skills for requirements engineers in Germany in 2013 [14], Nether-
lands in 2017 [9], Brazil and Mexico in 2017 [6], Canada in 2018 [41]
and China in 2020 [42]. For example, Wang et al. [41] analyzed 190
adverts in Canada from one job portal. Results suggest that the
most in-demand skills were related to requirements engineering
methods and to project management aspects affecting requirements.
In addition, employers placed more emphasis on experience – both
requirements engineering-specific and broad software engineer-
ing experience, than on higher education. In a follow-up study
in 2020, Wang et al. [42] analyzed job adverts for requirements
engineering-related roles in China. The study analyzed 535 job
adverts from China’s two largest job portals. It reported 23 require-
ments engineering tasks and found (like the study in Canada) that
employers emphasize requirements engineering and industry ex-
perience. While these studies acknowledge the importance of soft
skills, they do not explore soft skills in detail.

3 RESEARCH METHOD
To answer the research questions (Section 1), we performed qual-
itative data collection and analysis based on job adverts from a
job portal. Job portals are accepted sources for job analyses [28].
Our research is exploratory in nature: While it was informed by
related work, we do not test specific hypotheses or start with any
pre-conceived ideas of the answers to the research questions. In-
stead, our study discovers how soft skills are conceptualized and
required in New Zealand’s companies that employ software profes-
sionals and whose core business is software or heavily supported
by software. Therefore, our study may not necessarily be general-
izable and confirmatory, and we do not aim to replicate previous
studies to see if we can reproduce results from other countries (as
for example suggested for experimental studies [12]). However, we
compare our findings with those in other countries and studies.

3.1 Data Collection and Search for Job Adverts
We analyzed adverts on SEEK NZ 2, the largest employment page in
New Zealand, in particular for technology-related positions. Other
portals such as Trade Me Jobs 3 target a broader range of jobs. Also,
software-related positions on Trade Me usually appear on SEEK.

Rather than applying keywords for searching adverts like other
studies (e.g., [41, 42]), we used built-in search criteria to identify
software-related adverts. This also allowed us to gather insights into
skills required from different types of software-related positions
(rather than for example just focusing on requirements engineers,
software architects or programmers). The search criteria 4 were
as follows: (1) What: no keywords; (2) Category: Information &
Communication Technology; (3) Where: no location provided; (4)

2https://www.seek.co.nz/
3https://www.trademe.co.nz/jobs
4Search criteria as supported at the time of the search.

Work type: Full time; (5) Paying range: unlimited (most adverts did
not include pay ranges); (6) Time listed: unlimited. Searches were
conducted on February 22, 2022. We created a Python script to save
PDFs and HTML of adverts into a folder using advert IDs as file
names. The Python script also stored the full text of adverts as raw
text and extracted some key information from each advert into a
spreadsheet (job ID, SEEK subcategory, position, company name,
see Section 3.2). The above search resulted in 2,904 adverts.

Since we performed a manual analysis, we could not analyze all
job adverts. As proposed by Wang et al. [42], we defined a sample
size (sample size generator 5, margin of error of 3%, confidence level
at 95%) of 781 adverts. Then, as suggested by Wang et al. [42] and
since we were interested in recent developments in the job market,
we reduced the sample size by focusing on the most recent adverts
and selected adverts posted between February 10 and February 22,
2022. We then excluded adverts only vaguely related to software
engineering-related jobs (e.g., selling computers). This resulted in
530 adverts. This is similar to other software engineering studies
with 200 [14], 101 [9], 190 [41] or 535 [42] adverts.

3.2 Data Extraction
We read each advert and extracted data as shown in Table 1. Each
advert was analyzed by two researchers and discussed with all four
researchers who were experts in software engineering, skills devel-
opment, organisational behaviour and psychology. SEEK adverts
do not follow a consistent structure to separate responsibilities, job
description, required qualifications and skills, etc. (beyond a basic
structure separating job title, company and location from a longer
textual description), so we read the full adverts.

Table 1: Advert data extraction

Data item Description RQ
Soft skill(s) Soft skill(s) as mentioned in ad-

vert; one advert can mention no,
one or multiple soft skills.

RQ1

Position Job title as mentioned in advert. RQ2
SEEK subcategory Subcategory of SEEK’s classifica-

tion of “Information & Commu-
nication Technology” jobs.

RQ2

Responsibilities Duty areas and responsibilities
as described in advert.

RQ2

Seniority level Seniority level as mentioned in
advert (not mentioned in all ad-
verts).

RQ2

Experience Years of required experience as
mentioned in advert (not men-
tioned in all adverts).

RQ2

Company Name of hiring company (i.e.,
company which hires employ-
ees) or recruitment agency (i.e.,
agencies that act on behalf of hir-
ing company).

RQ3

Below we discuss details for some of the data items in Table 1:
5https://www.checkmarket.com/sample-size-calculator/
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• Soft skill(s): Soft skills were only recorded if an advert
explicitly requested them. For example, “the candidate should
be a good team player” would count as the teamwork soft
skill; “Our company works in small teams” would not. More
details of how we analyzed soft skills are in Section 3.3.

• SEEK subcategory: Adverts also included one subcategory
as selected by the poster from a list of categories offered on
SEEK (e.g., “Information & Communication Technology –
Consultants”). We recorded the subcategory to get a better
understanding for the type of position (e.g., “Consultants”).

• Responsibilities: In contrast to “Position” (see Table 1),
responsibilities are behaviors, competencies and actions that
may be linked temporarily to a job, or more permanently to
a portfolio of jobs. Position and responsibilities may overlap,
but they are usually not identical. One position may involve
different duty areas or responsibilities and they can vary as
per current need. For example, a senior software engineer
(position) may be involved in design and quality assurance
(responsibilities). We used responsibilities to confirm types
of positions based on the SEEK subcategories (as we discuss
in Section 5.3 when acknowledging validity threats, SEEK
subcategories were not always precise).

• Seniority level: If mentioned in adverts, we mapped senior-
ity levels to categories junior, intermediate and senior. For
example, adverts that mention lead, manager or principal
roles were mapped to the senior level. Similarly, adverts that
referred to entry-level or graduate positions were mapped to
the junior level. Some adverts provided a range of seniority
levels, e.g., junior or intermediate. To take a conservative
approach, we mapped these to the lower level.

• Experience: Some adverts that mentioned required years
of experience used a range, e.g., 5-7 years or 5+. As before,
we mapped the years to the minimum number of years (e.g.,
5 for a range of 5-7 years).

• Company: Based on company names we identified who
posted an advert (e.g., hiring companies directly or recruit-
ment agencies). Since most adverts did not include informa-
tion about the size of hiring companies or whether their core
business is software, we identified this information based
on company names. Recruitment agencies did not include
information about the hiring company but typically referred
to their “client”. Therefore, we could not obtain informa-
tion about the hiring company for these adverts. For adverts
posted by hiring companies directly, we collected their size
(number of employees) and if they were software companies
(e.g., Xero) or non-software companies recruiting software
professionals (e.g., Air New Zealand recruiting for their in-
ternal development teams). This allowed us to relate soft
skills to company characteristics. We collected company in-
formation from public sources, mostly websites and New
Zealand government definitions of sectors [24].

3.3 Data Analysis
Data analysis included all four researchers. For analyzing soft skills,
we followed an inductive, data-driven approach. That is, we did
not define a set of soft skills up-front and checked whether adverts

mention them. Instead, we used qualitative analysis to extract and
select codes for textual data from the adverts “bottom-up”. We ap-
plied coding techniques to the textual descriptions, drawing on
suggestions from the literature [34]. This allowed us to categorize
conceptual elements (from coding) into soft skills. Also, categories
of soft skills emerged and evolved during analysis (Table 2 shows
the final list of soft skills). Furthermore, we formulated the contextu-
alized description of soft skills based on a qualitative analysis of the
adverts. The description of each soft skill was conceptualised from
the adverts and represents how they could be manifested in soft-
ware engineering. This is similar to the approach of Nurwidyantoro
et al. [26], who provided contextual descriptions of “value themes”
based on how developers discuss them in software development
artefacts. We include examples of the analysis in Section 4.2 and
Table 2 (for each example we also include the SEEK advert ID).

We followed a similar approach when analyzing responsibilities,
i.e., we did not define responsibilities up-front (and did not have
a pre-defined coding protocol) and checked whether the adverts
mention them (e.g., does the advert mention coding or testing). As
the level of detail of adverts varied, for some adverts (e.g., “Apply
software engineering practices to deliver analysis-ready data [...]” in
advert 55970801) we could only identify “generic” responsibilities.

We used descriptive statistics to identify frequencies and “rela-
tionships” between data items. Since our analysis was qualitative,
we did not apply further statistical analyses.

4 RESULTS
4.1 Overview
The 530 adverts were posted by 215 different hiring companies and
51 recruitment agencies. Of the 215 hiring companies, 27% were
software companies (e.g., Catalyst IT) while 73% were software
developing companies whose course business is not software (e.g.,
Bank of New Zealand).

4.2 RQ1: Soft Skills in Software Engineering
Ninety-three adverts (18%) did not mention soft skills. The number
of soft skills in adverts ranged from one to eight, with an average of
2.3. Table 2 lists soft skills and a description for each to contextualize
them for software engineering based on the analyzed adverts. Some
descriptions are similar to generic descriptions of soft skills found
elsewhere (e.g., [23]), while some are more narrow, relating to the
context of software engineering. In Table 2 we show the distribution
of soft skills across adverts. The percentages indicate the percentage
of adverts that referred to a skill (since an advert can mention
multiple skills, the total exceeds 100%). We did not find patterns of
soft skills that occur together.

Some skills were obvious in the wording of adverts, while others
required interpretation (e.g., “time management skills” or “being
a self-starter [...] finding what needs to be done” point to inde-
pendence). We included three communication-related skills: Com-
munication (general), Communication (oral) and Communication
(written). This is because some adverts only referred to “communi-
cation” without details, while some explicitly referred to written
or oral communication (e.g., skills related to presenting to clients).
Skills are not necessarily independent from each other and one may
be a “subskill” of another one. However, we list skills separately as
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they appeared separately and often in the same advert. For example,
Problem solving could be considered a combination of other skills,
e.g., Analytical skills and Creativity. We included it as a separate
skill as it was referenced explicitly. Also, given our definition of
soft skills in Section 2.1, we did not include desired behaviours or
attitudes as soft skills (e.g., “growth mindset”, or ”keen to learn”).

As can be seen in Table 2, Cultural awareness was not very fre-
quent. One example is an advert for a project coordinator at Auck-
land University of Technology which emphasized that “Focusing on
the cultural aspects of the implementation as well as the software
will be critical.” (56011955). Another example is an advert for an in-
termediate/senior analyst developer at the University of Canterbury
which explicitly referenced a bi-cultural context: “Recognising Te
Ao Ngāi Tūāhuriri - values, tikanga (processes), kawa (rules) of cul-
tural practice and traditions and valuing Te Reo Māori.” (56012506).
Similarly, Empathy, which, together with Cultural awareness could
be related to broader human and societal values such as fairness
and inclusion [45], did not appear frequently. However, it is possible
that skills such as communication or interpersonal skills are per-
ceived to encompass these. Similarly, we could not identify any soft
skills specific to globally distributed development or off-shoring,
beyond general communication skills and, to some degree, an ac-
knowledgment of culture and diversity.

Key insights for RQ1: Communication-related skills are
most frequent, followed by independence and interpersonal
skills. Skills related to New Zealand’s characteristics (i.e., re-
lated to broader societal values, bi-culturalism or global and
distributed software development) are rarely referenced.

4.3 RQ2: Soft Skills and Types of Positions
4.3.1 Position Categories. We analyzed SEEK subcategories. Ta-
ble 3 shows the number of adverts per subcategory and example po-
sitions. Dominating subcategories were “Developers/Programmers”,
“Business/Systems Analysts” and “Engineering – Software”. As
stated in Section 3.1, we did not filter adverts based on these subcate-
gories. Other subcategories also included software-related positions
(see examples in Table 3). This reflects the diverse nature of soft-
ware engineering positions. Due to space limitations and to provide
insights based on more frequently occurring subcategories, in the
following we only analyse subcategories with more than 30 adverts
in our sample (except “Other” which includes diverse positions).

Table 4 shows how often a soft skill appeared in adverts in job cat-
egories with more than 30 adverts. Percentages indicate the ratio of
adverts for a subcategory that referred to a skill. For example, 24% of
adverts for Business/Systems Analysts referred to analytical skills,
while analytical skills appeared in 13 of the 55 Business/Systems
Analysts adverts (see Table 3). As Table 4 shows (grey cells), commu-
nication skills dominated regardless of the subcategory. Analytical
skills were prominent in Testing & Quality Assurance-related ad-
verts. Interestingly, collaboration skills were not present in adverts
for consulting roles. However, consulting-related adverts frequently
mentioned oral and written communication (rather than just com-
munication) and interpersonal skills. For Programme & Project

Management-related adverts, generic communication dominated,
but independence and interpersonal skills also appeared frequently.

4.3.2 Seniority Level and Years of Experience. Sixty percent of ad-
verts did not mention the seniority level, while 34% of adverts re-
ferred to the senior level (only 2% and 5% referred to junior and
intermediate levels). Hence, we only investigated whether any soft
skills are particularly standing out for senior roles. The only soft
skill that stood out was communication (general) which appeared
in 38% of adverts for senior roles. On the other hand, cultural aware-
ness did not appear in any advert specifically for senior roles.

Fifty-five percent of adverts did not specify the years of expe-
rience. From the remaining adverts, many require two years (51
adverts, 10%), three years (57 adverts, 11%) or five years (73 adverts,
14%). Interestingly, independence was mentioned in more adverts
that explicitly asked for more than two years of experience (39%)
compared to adverts that required at least three or five years (26%
and 34%). Leadership demand increased with years of experience
(4% in adverts that required at least two years, 12% that required at
least three, and 26% that required at least five years).

Key insights for RQ2: Except for communication skills, no
soft skill dominated for either types of position, seniority
levels or years of required experience. However, adverts for
consultants frequently also referred to interpersonal skills;
adverts that required few years of experience still referred to
independence and (not surprisingly) the demand for leadership
increased with the years of required experience.

4.4 RQ3: Soft Skills and Organizations
4.4.1 Hiring Companies versus Recruitment Agencies. Ninety-two
of the analyzed adverts (22%) were posted by recruitment agencies.
The average length (in words) of adverts from recruitment agencies
was 300 (versus 535 for company adverts). This could be due to
less company-specific information in adverts from recruitment
agencies, but also due to fewer job details. The number of soft skills
in adverts from recruitment agencies was slightly smaller than
in adverts from companies (1.8 on average versus 2.5). Also, 30%
of adverts from recruitment agencies did not mention soft skills
(versus 14% of adverts from companies). Figure 1 shows that adverts
from agencies tend to mention fewer skills (dropping grey line with
percentages of adverts per number of mentioned skills).

We did not observe different trends regarding the soft skills men-
tioned by either a recruitment agency or by a hiring company, e.g.,
communication skills were demanded frequently in adverts from
agencies and hiring companies; cultural awareness and empathy
were not common in adverts from agencies or companies.

4.4.2 Characteristics of Hiring Companies. For adverts posted di-
rectly by hiring companies, we analyzed size and core business
(software/non-software), see Section 3.2. Sizes ranged from two to
700,000 employees, with an average of 8,187. We found no correla-
tion between the number of soft skills and size. To investigate which
soft skills are more relevant for companies of different sizes, we
mapped the number of employees to small (fewer than 20 employ-
ees), medium (20 to 100) and large (more than 100 employees) [25].
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Table 2: Identified soft skills in alphabetical order (numbers in brackets indicate SEEK advert ID)

Soft skill Description Example quote Frequency
Analytical Ability to think critically, analyze different types of infor-

mation and from different sources
“Have excellent analytical skills and be
methodical” (55934622)

15%

Collaboration Qualities and competencies to collectively progress toward
a common goal with other stakeholders

“Strong collaborative focus.” (55997187) 14%

Communication
(generic)

Ability to communicate with others in “two-way process”,
i.e., by exchanging (“sending” and “receiving”) information

“Excellent communication skills [...] to
explain technical issues in a non techni-
cal manner.” (55996923)

33%

Communication
(oral)

Ability to to exchange (“send” and “receive”) information
in different form orally (e.g., in formal presentations or
informal conversations)

“Strong written, verbal and presenta-
tion skills” (55965677)

22%

Communication
(written)

Ability to exchange (“send” and “receive”) information in
different forms of writing (e.g., technical documentation or
customer documents)

“Good communication skills with the
ability to write clearly” (55964542)

24%

Cultural aware-
ness

Awareness and acceptance of other cultures and cultural
identities related to the software itself (e.g., cultural respon-
siveness of apps) and its development and maintenance (e.g.,
culturally diverse teams)

“Cultural agility” (55963749) 5%

Creativity Ability to imagine and for original ideas to create something
new and potentially innovative

“... ability to think outside of the box...”
(55885160)

1%

Diversity Ability to engage with people from a range of different
social, educational, professional and ethnic backgrounds
and of different genders

“... ability to work effectively with a
wide range of individuals in a diverse
community” (55882970)

6%

Empathy Capacity to understand or feel what another person (includ-
ing subordinates, peers, managers, clients) is experiencing
from within their frame of reference (cognitively, emotion-
ally and compassionately)

“You have empathy for customers,
teammates, and other stakeholders”
(55988058)

3%

Independence Ability to act free from the influence or control of another
person, group or organization (e.g., without detailed instruc-
tions from team leads, clients or peers)

“Have demonstrated experience of self-
managing and prioritising your work.”
(55996346)

26%

Interpersonal Ability to being in, establishing, relating to, or involving
relations between individuals or groups of persons (e.g.,
customers, clients)

“Relationship management skills.”
(55996384)

23%

Leadership Ability to influence and guide, motivate and inspire other
members of a team, organization or community, including
project, business, practice and technology leadership

“[...] command respect and to create a
sense of community amongst the mem-
bers of the project teams.” (55978397)

15%

Listening Ability to receive language from other stakeholders (inter-
nal and external) without judgment or immediate response
(unlike communication, listening is a “one-way” process
and could be considered a “subskill” of communication)

“Exceptional communicator. You listen
intently to customers and colleagues.”
(55967867)

2%

Mentoring Ability to form meaningful relationship with other indi-
viduals or groups (usually at the same or lower levels of
hierarchy, experience or expertise) with the goal of profes-
sional, technology and personal development

“Good leadership skills to train, guide
and mentor the work of less experi-
enced personnel.” (5996815)

6%

Negotiation Ability to efficiently and effectively have discussions aimed
to reach agreement (not necessarily consensus) while han-
dling (not necessarily resolving) conflicts with internal and
external stakeholders

“Strong problem solving, negotiation
and decision-making skills.” (55996249)

2%

Problem solv-
ing

Ability to determine why an “issue” is happening and how
to resolve it by defining andmeasuring a problem, analysing
the problem and ultimately addressing the problem

“Expert-level troubleshooting &
problem-solving skills” (56002657)

17%

Team Ability to work well with others during conversations,
projects, meetings or other collaborations

“... resilient and adaptable team player...”
(55995239)

20%
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Table 3: SEEK subcategories (percentages are rounded)

SEEK subcategory Frequency Example positions
Architects 13 (2%) Solutions Architect; Principal Microsoft Integration Architect
Business/Systems Analysts 55 (10%) Business Analyst; Senior Business Intelligence Analyst
Computer Operators 0 (0%) n/a
Consultants 39 (7%) Functional Consultant; Technical Consultant – Diagnostic Informatics
Database Development & Administration 13 (2%) Data and Systems Administrator; Database Specialist
Developers/Programmers 119 (22%) Software Developer; Senior Java Developer; Mobile Developer IOS
Engineering – Hardware 4 (1%) Senior Systems Engineer
Engineering – Network 12 (2%) IT Systems Engineer; Infrastructure and Security Engineer
Engineering – Software 46 (9%) Senior Software Engineer; Enterprise Engineer; DevOps Engineer
Help Desk & IT Support 32 (6%) IT Support Engineer; IT & Event Operations
Management 19 (4%) Support Manager
Networks & Systems Administration 14 (3%) Linux System Administrator
Product Management & Development 14 (3%) Product Specialist; Product Owner; Application Support Coordinator
Programme & Project Management 31 (6%) Customer Service Delivery Manager; Project Manager (ICT/Data)
Sales - Pre & Post 4 (1%) Software Sales Manager; Account Manager
Security 21 (4%) IT Security Analyst; Cybersecurity Consultant; Security Architect
Software 2 (0%) Enterprise Applications Engineer
Team Leaders 6 (1%) Delivery Manager; Engineering Team Lead; ICT Service Team Lead
Technical Writing 1 (0%) Professional writers
Telecommunications 8 (2%) Customer Service Specialist; Regional Manager
Testing & Quality Assurance 34 (6%) Software Test Analyst; .NET Test Engineer; Test Automation Engineer
Web Development & Production 6 (1%) Web Design Project Manager; Senior UX/UI Designer
Other 37 (7%) Senior SAP Basis Specialist; BI Analyst; Visualisation Specialist

Figure 1: Number (and %) of adverts that mention soft skills

Seventy-nine percent of adverts were from large companies, 15%
from medium-sized companies and 7% from small companies. Fur-
thermore, 32% were software companies while the core business of
78%was not software.We show the distribution of skills by sizes and
core business in Table 5. Percentages indicate how many adverts
of small, medium or large, or software or non-software companies
refer to a skill (we highlight highest percentages in grey). Gen-
eral communication skills appeared most, regardless of the size or
core business. Interestingly, independence appeared frequently in
small companies. Similarly, collaboration appeared more frequently

in small companies, while interpersonal skills appeared more fre-
quently in large companies. Non-software companies demanded
written communication more frequently than software companies.

Key insights for RQ3: Adverts from recruitment agencies
tend to mention fewer soft skills. There are no significant dif-
ferences in the demanded soft skills based on company size
or core business. Communication skills dominate in all cate-
gories. However, collaboration and interpersonal skills differ
based on the size of companies, and non-software companies
emphasize written communication.

5 DISCUSSION
Our findings contribute to understanding soft skills of software
professionals in software developing organizations in New Zealand.
Some of our findings may not be surprising (e.g., the dominance of
communication skills). However, our study offers a picture of reality
and reality is rarely surprising. Our goal was to offer empirical
evidence that goes beyond anecdotal evidence. Also, our study
offers practical recommendations based on the findings (see below).

For RQ1 we show that companies in New Zealand explicitly refer
to soft skills in adverts. Most adverts refer to general communication
skills without details what that entails. Also, even though New
Zealand is a bi-cultural society and relies on distributed and global
software development (see Section 1), cultural awareness was not
prominent in adverts (see Section 4.2). Based on RQ1 we also add
to the body of knowledge a contextualized description of soft skills;
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Table 4: Soft skills that appear in SEEK subcategories with more than 30 adverts
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Analytical 13 (24%) 11 (28%) 6 (5%) 5 (11%) 4 (13%) 1 (3%) 12 (35%)
Collaboration 8 (15%) 0 (0%) 21 (18%) 12 (26%) 0 (0%) 8 (26%) 4 (12%)
Communication (generic) 15 (27%) 13 (33%) 30 (25%) 19 (41%) 10 (31%) 14 (45%) 15 (44%)
Communication (oral) 22 (40%) 20 (51%) 14 (12%) 11 (24%) 11 (34%) 4 (13%) 7 (21%)
Communication (written) 22 (40%) 21 (54%) 12 (10%) 11 (24%) 10 (31%) 4 (13%) 9 (26%)
Creativity 3 (5%) 1 (3%) 4 (3%) 4 (9%) 2 (6%) 3 (10%) 2 (6%)
Cultural awareness 1 (2%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (3%) 1 (3%)
Diversity 4 (7%) 4 (10%) 7 (6%) 1 (2%) 3 (9%) 2 (6%) 1 (3%)
Empathy 2 (4%) 0 (0%) 2 (2%) 2 (4%) 1 (3%) 1 (3%) 1 (3%)
Independence 18 (33%) 11 (28%) 27 (23%) 11 (24%) 8 (25%) 13 (42%) 7 (21%)
Interpersonal 14 (25%) 24 (62%) 14 (12%) 5 (11%) 4 (13%) 13 (42%) 7 (21%)
Leadership 9 (16%) 2 (5%) 12 (10%) 7 (15%) 1 (3%) 7 (23%) 2 (6%)
Listening 0 (0%) 0 (0%) 0 (0%) 1 (2%) 3 (9%) 2 (6%) 1 (3%)
Mentoring 3 (5%) 3 (8%) 8 (7%) 3 (7%) 1 (3%) 4 (13%) 2 (6%)
Negotiation 0 (0%) 0 (0%) 1 (1%) 0 (0%) 0 (0%) 4 (13%) 0 (0%)
Problem solving 15 (27%) 2 (5%) 13 (11%) 13 (28%) 8 (25%) 7 (23%) 4 (12%)
Team 9 (16%) 9 (23%) 27 (23%) 11 (24%) 8 (25%) 6 (19%) 9 (26%)

Table 5: Soft skills that appear in adverts from different types of companies

Soft skill Small Medium Large Software Non-software
Analytical 4 (15%) 11 (18%) 52 (16%) 13 (10%) 54 (19%)
Collaboration 6 (22%) 6 (10%) 49 (15%) 21 (16%) 40 (14%)
Communication (generic) 9 (33%) 21 (35%) 114 (35%) 47 (35%) 97 (35%)
Communication (oral) 6 (22%) 14 (23%) 75 (23%) 24 (18%) 71 (25%)
Communication (written) 7 (26%) 15 (25%) 86 (26%) 25 (19%) 83 (30%)
Creativity 1 (4%) 0 (0%) 20 (6%) 3 (2%) 18 (6%)
Cultural awareness 0 (0%) 1 (2%) 3 (1%) 0 (0%) 4 (1%)
Diversity 1 (4%) 2 (3%) 21 (6%) 4 (3%) 20 (7%)
Empathy 0 (0%) 4 (7%) 6 (2%) 3 (2%) 7 (3%)
Independence 9 (33%) 19 (32%) 84 (26%) 34 (25%) 78 (28%)
Interpersonal 5 (19%) 7 (12%) 96 (29%) 31 (23%) 77 (28%)
Leadership 1 (4%) 5 (8%) 56 (17%) 17 (13%) 45 (16%)
Listening 2 (7%) 3 (5%) 3 (1%) 4 (3%) 4 (1%)
Mentoring 2 (7%) 6 (10%) 20 (6%) 6 (4%) 22 (8%)
Negotiation 0 (0%) 1 (2%) 9 (3%) 2 (1%) 8 (3%)
Problem solving 4 (15%) 13 (22%) 57 (17%) 23 (17%) 51 (18%)
Team 7 (26%) 9 (15%) 71 (22%) 24 (18%) 63 (23%)

this addresses the lack of practical definitions of soft skills for
software engineering. While the descriptions can be developed
further, these initial descriptions can help consider soft skills more
systematically in software engineering practices. For RQ2 we found
that no soft skill dominates based on category of position, seniority
level or years of experience. Finally, for RQ3 we did not find big

differences in soft skills of hiring companies based on their size
or core business. However, we found a difference in soft skills in
adverts from recruitment agencies and hiring companies.
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5.1 Comparison with Previous Works
The results of our analysis allow us to contrast what literature
states as fundamental soft skills with the soft skills the software en-
gineering industry puts in high demand. For example, as discussed
in Section 2, Matturro et al. [23] presented a systematic mapping
of soft skills in software engineering. In Table 6 we map the soft
skills identified in our study to 30 soft skills identified by Matturo
et al. As can be seen, some soft skills of Matturo et al. do not di-
rectly map to our soft skills (given their description in Table 2),
but spread across soft skills (highlighted in bold in Table 6). On
the other hand, some soft skills from Matturo et al. could not be
mapped: Change management, Commitment/Responsibility, Stress
management, Customer orientation, Flexibility, Ethics, Motivation,
Willingness to learn, Fast learner and Time management. However,
some of these skills are likely related to some of our soft skills (e.g.,
customer orientation could be about communication and interper-
sonal skills), but express attitudes and personality traits rather than
soft skills. Similarly, some of the soft skills we identified cannot be
mapped to Matturo et al. (“not mapped” in Table 6).

In an analysis of job adverts for requirements engineers in China,
Wang et al. found regarding soft skills that communication and
team work are the most frequent skills. Interestingly, Wang et al.
found ethics as a soft skill. We did not find this skill. Similarly,
Daneva et al. [8] conducted a focus group to identify soft skills
for requirements engineers. Communication, team and analytical
skills were the top three skills. All these skills also appear in our
analysis. Daneva et al. also identified empathy with users as a soft
skill (in the context of customer orientation). However, some soft
skills identified by Daneva et al. (flexibility, self-confidence, self-
organization, English, willingness to travel) appear more related to
related to attitudes, personality traits or even hard skills.

5.2 Implications
Our results can guide researchers and practitioners in various ways:

• Software engineering advert design: Kanij et al. [17] sug-
gested improvements to software engineering job adverts,
which include emphasizing team and organisational culture,
clarifying leadership skills, and being cautious about over-
stating technical skills and experience required. As we have
found, the range of soft skills is rather limited, focusing on
communication. Therefore, adverts may include more di-
verse soft skills to provide a balanced and detailed list of
non-technical skills. The soft skills identified in our study
can give hiring managers and project managers a better idea
of the roles of software engineering candidates. They can
consider these skills before they design the job advertise-
ments by conducting a systematic job analysis, and assess
these skills in during the recruitment process. For example,
as Kanij et al. found [17], software engineering candidates
have two major styles of reading adverts, selectively and
sequentially. This indicates that adverts should present in-
formation in a way that important information stands out
and is not lost by those using selective reading. Similarly,
long and dense text may contain all information for candi-
dates, but information critical for decision making regarding
non-technical skills may be lost. Interestingly, we found that

recruitment agencies are less explicit about the soft skills
mentioned in adverts (possibly due to only including com-
petencies in adverts that can be easily screened for from an
application alone).

• Software engineering role design: Soft skills as well as their
contextualized definitions can help managers design require-
ments for their software engineering roles. Furthermore, the
contextualized descriptions of soft skills may be useful for
staff development, mentoring and coaching purposes. Also,
managers can use the descriptions when building software
engineering teams and work practices.

• Skills development and training: Understanding what soft
skills are required in the software industry can help us de-
velop programs for professional development, but also for
tertiary institutions. While software engineering programs
tend to emphasize communication and team skills, other
soft skills such as empathy and cultural awareness are typ-
ically less of a concern. However, to what degree exactly
the soft skills identified in our study are covered in software
engineering curricula is subject for future work. This also
requires that we differentiate between personality traits and
soft skills: Soft skills may be taught (even though it is diffi-
cult), while personality traits are more difficult and slow to
change. However, as others have argued, certain personal-
ity traits may impact how well soft skills are acquired, e.g.,
regarding negotiation skills Chapman argues that “without
formal training, we argue that certain person and situation
factors make someone more or less likely to acquire a par-
ticular negotiation skill set [7].”

5.3 Threats to Validity
We checked our study design and execution against the ACM Em-
pirical Standards 6 (general guideline). Still, our exploratory study
has limitations. First, we searched for software engineering-related
positions based on SEEK’s “Information & Communication Tech-
nology” category. Therefore, we may have missed software-related
adverts posted under different categories. Also, since New Zealand
is a small country, not all jobs (in particular for senior roles) would
appear on SEEK. Senior experts and managers often obtain new po-
sitions by via their professional network or by being “headhunted”,
or via internal recommendations. Also, new graduates are often
recruited via internships and campus recruitment.

Second, we used a sample of 530 job adverts. Results may differ
if we analyze more adverts. However, after analyzing around 100
adverts we observed that no new skills were added. This means
that analyzing more adverts may lead to different frequency distri-
butions, but the list of soft skills is less likely to change.

Third, we could not create a balanced sample of adverts (e.g.,
based on time published or positions). This was because adverts
are published at irregular intervals. Furthermore, certain positions
may appear more than others. Hence, we only took a “snapshot” of
skills at a certain time rather than study their evolution.

Fourth, to ensure reliability of the identified soft skills, multiple
researchers analyzed adverts. The description of soft skills was
discussed among all researchers and refined accordingly. However,

6https://github.com/acmsigsoft/EmpiricalStandards
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Table 6: Comparison of soft skills identified in our study with previous research

Soft skills (our study) Soft skills in Matturro et al. [23]
Analytical Analytical skills;Methodical
Collaboration Not mapped
Communication (generic) Communication skills; Conflict management
Communication (oral) Presentation skills
Communication (written) Not mapped
Creativity Creativity; Innovation; Critical thinking
Cultural awareness Not mapped
Diversity Not mapped
Empathy Not mapped
Independence Autonomy; Initiative; Organizational/Planning skills
Interpersonal Interpersonal skills
Leadership Leadership; Decision-making; Organizational/Planning skills; Team management
Listening Listening skills
Mentoring Not mapped
Negotiation Negotiation skills; Conflict management
Problem solving Problem-solving skills; Decision-making; Results orientation;Methodical
Team Team work

some data may still be subject to reliability issues. For example, the
number of employees of companies used to categorize companies
based on size was taken from publicly available sources. It was not
always clear whether the reported numbers refer to the number
of employees in New Zealand or worldwide. Similarly, to analyze
types of positions, we relied on the subcategories of the SEEK job
portal. However, some of these categories were not defined well.
For example, subcategory “Security” describes a domain, whereas
a subcategory like “Architects” describes a type of position or role.
However, adverts on SEEK can only belong to one subcategory.
To increase our confidence in the categorization (and in particular
the seven categories with more than 30 adverts used for analy-
sis in Section 4.3, we also manually extracted information about
responsibilities involved in roles (see Section 3.2).

Fifth, required soft skills may be impacted by the working situa-
tions of individuals and conditions of organizations. Such situations
and conditions were impacted by COVID-19 [29]. Our findings do
not provide insights into whether required soft skills changed. How-
ever, comparing our findings with other literature confirmed results
of previous studies, leading us to hypothesize that soft skills are
rather “stable.” Also, soft skills that could help in difficult working
situations (e.g., empathy, diversity) did not appear frequently.

Sixth, we did not analyze how soft skills relate companies based
on whether they are domestic or international companies. This was
because it is difficult to decide what international and domestic
mean. For example, is it about where a company’s offices are located
or is it about target markets and clients of companies?

Finally, adverts might be written by Human Resource depart-
ments who reuse templates without clear relevance for the actual
the position. This means, soft skills in adverts may not be relevant
for the position, and soft skills that are actually relevant may not be
included in adverts. Also, those who write adverts may have a dif-
ferent understanding of soft skills. We mitigated this by considering
the full context of an advert when interpreting skills.

6 CONCLUSIONS
This is the first study to provide an empirical analysis of soft skills
from job adverts in New Zealand, including a contextualized de-
scription of these soft skills. As such, it adds to the collective body
of knowledge on the software engineering profession.

In summary, (1) in general regarding which soft skills are in
demand, our study supports previous studies and therefore adds
to the body of knowledge to strengthen the empirical evidence for
soft skills; and more specifically, we (2) contribute contextualized
descriptions of soft skills for software engineering; (3) discuss soft
skills in a particular cultural and industry context not studied before;
(4) provide insights into what soft skills are demanded depending on
the type of position/organization. Our findings benefit employers
and employees by capturing trends which can facilitate continuous
learning and training, support of better match between positions
and candidates, and skill detection and development.

As future work, we plan to collect and analyze more job adverts
using automated approaches (e.g., [35]). Also, we will conduct in-
terviews with companies in New Zealand, including with Human
Resources professionals, job incumbents and technical and non-
technical managers. Finally, based on these analyses and grounded
theory [36] we can define taxonomies of soft skills in software en-
gineering to understand relationships, dependencies and influences
between soft skills (e.g., “subskills” that contribute to a higher skill
as mentioned in Section 2.1) and how soft skills (or their combina-
tions) complement each other. These efforts will help us towards
theory building in the software engineering profession [4, 46].
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