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ABSTRACT The opposition to a deployed technology in large construction projects can grow
step by step when transferred from a global level to local project delivery. Large construction
projects with specific technology implementations put pressure on local public acceptance and
community involvement. This pressure is transferred to project management, how to deal
with the issue of stakeholder acceptance before, during, and after project execution. Hence,
understanding public acceptance and project-specific reputation can prove beneficial. Utilized
mostly in the company Market Intelligence function(MI), modern large dataset media analytics
enables mining technology-related sentiments on global, regional, or local project levels. This
paper measures the media sentiment towards three large Finnish construction projects.
The specific interest is to investigate which stakeholder groups are visible through the editorial
and social media and how these can be classified according to the level of required information
or participation level. The aim is to gain a numerical value for project reputation, a concept
belonging to the marketing field of studies. Relevant technology deployment indications are
provided, and a stairs of acceptance concept is conceptualized to reflect the project-specific public
acceptance. Specific needs to increase efforts at a local project level are indicated. The means
to counteract local resistance can involve the mode of project execution or social marketing.
The new algorithm-based method for measuring public acceptance and the introduced stairs of
acceptance concept may bring project-level benefits by providing the added focus for increasing
public acceptance.

KEYWORDS: Data-analytics, public acceptance, project reputation, complex project stakeholder
analysis, sentiment analysis
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1. INTRODUCTION

Market Intelligence(MI) information and tools
can be utilized in various functions of a com-
pany, also in the project management function,
especially in the case of complex megaprojects.
It is not just the local project execution that is
affected by the drastic increase in information
and the variety of channels providing open
communication among project stakeholders.
The global technology trends, as perceived
by project stakeholders based on available
information and communication, can influ-
ence the local project execution via technology
acceptance. Examples can be drawn, for exam-
ple, from coal combustion technology; its repu-
tation globally has been so negative that there
are implications for any future local coal power
plant projects and local stakeholder manage-
ment (Nuortimo 2020). Nevertheless, studies
are scarce in terms of direct project manage-
ment focus on public acceptance via modern
digital media sentiment analytics, in order
to take advantage of the vast sea of available
market information from social media (SoMe).

This paper combines multiple aspects, it
measures the media sentiment of three com-
plex construction projects via a combination of
large-scale media-analytics and a detailed clas-
sification to understand exactly what is meas-
ured, i.e., is it the project acceptance amongst
a stakeholder group, or something else. Itis also
important to understand how the media-ana-
lytics compares to traditional methods. The dif-
ference is the pure amount of data; where tra-
ditional methods are very limited in coverage,
the opinion mining on a global dataset can con-
sist of several hundreds of thousands of data
points (Nuortimo 2020, 2021). In this study,
a new methodological approach is adopted to
analyze the project sentiment. Human valida-
tion is applied to ensure data validity.

The paper starts from local project execu-
tion, including a specific focus on stakeholder
management. To describe traditional, com-
plex construction projects, the main partic-
ipants in a construction coalition are usually
the client, the architect, and the contractor.
The interrelations between these participants
determine the overall performance of the con-
struction project to reach successful completion
(Takim, 2009). The main contractor selects
the sub-suppliers. The project alliance model,
on the other hand, aims to reduce the length
of the construction time and the construction
costs through contractor involvement at an
early stage of the design process. The project
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participants are paid on a net cost basis with
participants jointly sharing the financial suc-
cess or failure of the project at the completion,
and the creation of a contractual partnership
between all the parties (Scheublin, 2001). How
these two execution models treat stakeholders
differ, while in management theory and prac-
tice, the rise and role of stakeholders as major
players in organizational dynamics are widely
recognized and recorded, and the traditional
view of the client as a single entity does not
reflect the reality of stakeholder configura-
tions for most projects (Newcombe, 2003). In
Finland, large construction projects with differ-
ent phases are executed with both traditional
and alliance models, which utilize the exper-
tise of different sub-suppliers and partners.

Today, the public acceptance is considered
as the most critical issue, especially in areas
without any prior experience, for example,
a specific energy product. The widely discussed
“Not in My Back Yard” (NIMBY) syndrome
needs to be considered already in the project
planning stage (Achillas et al., 2011). Further,
the NIMBY syndrome has been found to have
several dimensions, including sociological,
economic, political, and ethical (Beben, 2015).
Strong protests by local communities can be
observed especially in cities with high popula-
tion densities (Ren et al., 2016). The NIMBY
syndrome is a part of the socio-political
research field, whereas its influence has been
notified also in the field of marketing research
and tackled by, for example, social marketing,
originally introduced by Philip Kotler (Stead &
Hastings, 2018). In addition to using the alli-
ance execution model, social marketing is
a process where actions are aimed at trigger-
ing desired attitudes and behaviours by using
marketing techniques, and marketing mix,
containing cost, product benefits, communica-
tion, distribution, and people leaders (Beben,
2015). Especially in the Chinese WtE inciner-
ation projects, the NIMBY has been dealt with
by a 6P model of the social marketing mix,
based on the social marketing theory (Dong
et al., 2016).

To manage the stakeholders, complex con-
struction projects attract interest from various
stakeholders who express needs and expecta-
tions about the project, while these are often in
conflict with each other, and itisunlikely that all
of them can be fulfilled, requiring stakeholder
management (Olander, 2007). Traditionally,
stakeholder involvement has been researched
by using questionnaires (Wang & Huang, 2006;
Zanjirchi & Moradi, 2012).



In stakeholder theories, public acceptance
has seldom been prioritized over hard financial
values, while stakeholders can be classified
stakeholders to groups. Construction engineers
are seen to use the relation among the key stake-
holders as the most important criterion of eval-
uating project success (Wang & Huang, 2006).
The project stakeholders’ project performance
is also seen to positively correlate with each
other; whereas project owners play the most
important role in determining the project suc-
cess, and project management organizations’
performance has significant correlations with
project success criteria as the single point of
project responsibility (Wang & Huang, 2006).

When transferring the stakeholder accept-
ance measurement methods from question-
naires and interviews to digital age, numeri-
cal project reputation value is a new concept
introduced in this paper, derived from auto-
mated media sentiment analysis via Likert
scaling. Reputation is formed in the minds of
stakeholders and is out of direct company con-
trol, making it rather challenging to manage
(Argenti & Druckenmiller, 2004). Companies
can have versatile reputations for various
stakeholder groups. The analysis is commit-
ted with the help of media analytics, in this
case black-box type media monitoring soft-
ware. This takes place in the global context,
where the mere manual analysis of content is
no longer practical due to the sheer volume of
data (Dhaoui et al., 2017; Wang et al., 2012),
and therefore automated analysis is necessary.
The computational analysis of vast amounts
of data has only recently become truly viable
due to developments in information technology
(Chen et al., 2012). In this case, the possibility
to measure large datasets with global, regional,
and local levels, contributes to the build-up of
stairs of acceptance concept, combining global
and regional results from previous research
(Nuortimo 2020; 2021) with project level stud-
ies presented in this paper and in Lehtinen
(2021). One important project specific com-
parison point is the dissertation by Lehtinen
(2021), highlighting the Raidejokeri project
details studied with traditional methods, such
as questionnaires and interviews.

This paper aims to 1) highlight the larger
framework of acceptance and its measurement
on global, regional, and local project levels via
modern media-analysis, and 2) analyse via
hybrid approach whether there are visible dif-
ferences in project stakeholder communication
of different groups, and how the general pro-
ject reputation score can be calculated. Also,

the human classification results via hybrid
research approach are utilised to ensure valid-
ity of the measured sentiment.

This paper is organized as follows: First,
literature review highlights the theoretical
aspects related to the concept of public accept-
ance 1n different levels, and related stake-
holder and project managerial aspects. Also,
the method application, such as sentiment
measurement related aspects, are discussed.
Then the large-scale data-analysis is carried
out based on the project name, to highlight
general project visibility, sentiment, and devel-
opment trend of three large construction pro-
jects, which in general, would be facing issues
related to public acceptance and stakeholder
management. Based on the research scope,
Raidejoker:1 was selected as an example pro-
ject to investigate the more detailed aspects.
Finally, in discussion section, these views are
combined to highlight theoretical, methodolog-
ical, and managerial contributions.

2. LITERATURE REVIEW

Projects involve a variety of stakeholders
whose opinions and interests may influence
the success of delivering the project outcomes
(Bourne & Walker, 2006). It is essential to
increase the understanding of stakeholders’
influence, attributes, concerns, and behaviour
to understand how to engage them in the pro-
ject management decision-making process
(Aaltonen & Kujala, 2010). Also, the public, or
members of public are stakeholders if they have
interests in the project, and the acceptance or
opposition by them may affect the project.

In general, the concept of stakeholders
and their engagement are considered a part
of stakeholder theory (Parmar et al, 2010). In
this research paper, the general and the more
focused area-specific attitudes of the public can
be considered along the axis of global-region-
al-local acceptance. Global acceptance can be
linked to potential country-level gains (Gough
et al. 2002), or greater benefits for society in
general (Kokkinos et al. 2018). It is gener-
ally described as socio-political acceptance,
operating at the level of technologies, poli-
cies, key stakeholders, and the general public
(Sovacool and Ratan, 2012). Related market
acceptance involves the adoption of technol-
ogies by consumers and businesses (Sovacool
and Ratan, 2012). Acceptance of a technology
can be described as a “range of potential atti-
tudes towards the technology, which are other



than active opposition, namely apathy, pas-
sive acceptance, approval, and finally active
support” (Hanger et al. 2016). In literature, it
is generally described, that distinction can be
made between different levels of acceptance
taking place in different spheres (Wiistenhagen
et al., 2007). The regional acceptance links to
the perception of stakeholders and fairness
(Golz & Wedderhoff, 2018).

Local acceptance is linked to three types
of factors, namely personal (age, gender, edu-
cation), place attachment (bonds, awareness,
behavioral, etc.), and project-related factors
(perceived impacts, procedural justice, and
trust). Nevertheless, project-related factors are
seen as the most important ones in explain-
ing local acceptance, or the lack of it (Devine-
Wright, 2012). Local community acceptance
can be considered as the most specific level
(Sovacool and Ratan, 2012) and it concerns
the energy by communities affected by the tech-
nology developed and is constructed nearby
(Roddis et al., 2018). So, it seems evident, that
community acceptance is a key player in imple-
menting technologies on the local level. One
essential factor, which can affect to resistance,
is how public perceives the cost and benefit dis-
tribution (Shaw et al., 2015).

As the acceptance can be considered either
as that by individuals or the overall public
acceptance, transparency is particularly essen-
tial for building and maintaining the public
acceptance, both in terms of the decision-mak-
ing process, as well as the possibilities to influ-
ence it (Hildebrand et al. 2012). Furthermore,
it can be possible to determine suitable levels of
public participation that would positively influ-
ence public acceptance (Heldt et al. 2016). After
all, it is the public engagement strategy that
creates public acceptance through the pathway
of communication and engagement (Mulyasari
et al.,, 2021). Gaining public acceptance not
only requires communication and dissemina-
tion of information, or elaborate risk assess-
ment but also acknowledging different moral
stakeholder viewpoints and accommodating
a variety of values (Correljé et al. 2015).

As to tackle challenges on project level,
social marketing is proposed as a technique to
achieve social change as an effective approach
to engage the public in terms of projects that
influence them or their surroundings (Wong-
Parodi et al. 2011). Social marketing can also
be used to identify engagement strategies to
increase understanding (McCarthy & Eagle,
2020). Social marketing can further be seen
as an intervention design with support for
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planned behavior theory (Tapp et al. 2015).
Stakeholder participation is specifically high-
lighted as important for social marketing
efforts (McHugh et al. 2018).

As project reputation is a concept intro-
duced in the marketing research field, the eval-
uation of project reputation is dependent on
the nature and timing of such evaluation, and
the stakeholder perspective (McLeod et al.
2012). Project reputation has also been linked
to project performance (Badewi, 2016), indi-
cating some linkage to public engagement
and acceptance. Product and process perspec-
tives have been highlighted as drivers of pro-
ject reputation with linkages to stakeholders
(Olawale et al. 2020). The main relation of
reputation and acceptance seems to be that
even things with good reputation are not nec-
essarily accepted due various reasons in some
stakeholder groups, such as political, ideolog-
ical, or religious. The decision-making should
be aware that stakeholder reactions may not
be aligned with the overall project reputation.

Project managers attempt to predict
the stakeholder reactions during the decision-
making and choose suitable solutions to manage
the stakeholders (Yang et al. 2009). The stake-
holder management involves the stakeholder
analysis that is prone to interpretations and
the interpretation process is affected by how
the information is obtained, filtered, and pro-
cessed (Aaltonen, 2011). It is the project man-
ager’s perception of stakeholder attributes that
is seen as critical to the view of stakeholder sali-
ence in the stakeholder classification (Mitchell
et al. 1997). Nonetheless, effective stakeholder
analysis should understand the possible trade-
offs that do not compromise the project purpose,
identify the extent to which the needs and con-
cerns are possible to be fulfilled, and understand
the consequences of non-fulfilment (Olander &
Landin, 2008). Stakeholder relationship anal-
ysis is an alternative approach to predicting
stakeholder behaviour and demands (Rowley,
1997). These normative guidelines on classify-
ing stakeholders by assuming an objectively
analysable environment form a good share
of stakeholder research and have their use
in classifying stakeholders and in evaluating
their impact along with attributes, attitudes,
and interdependencies. Nevertheless, certain
interconnectedness of stakeholder concerns can
produce a chain effect leading to conflicts and
resistance, making the understanding of con-
cern interdependencies also beneficial (Mok
et al. 2017). The overall understanding of stake-
holder dynamics and the impacts on project
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management is important for evaluating project
viability (Aaltonen et al. 2015). Nevertheless,
different interpretations are possible from sim-
ilar stakeholder analysis processes (Aaltonen,
2011).

Project stakeholder analysis can be seen to
have the primary aims to identify, prioritise,
and make the appropriate decisions (Yang,
2014). Data collection is necessary to identify
stakeholders, followed by interpretation to
give meaning to identify, and to further clas-
sify. Aaltonen (2011) divides the stakeholder
analysis process phases into data collection,
stakeholder identification and classification,
and strategy formulation and decision-mak-
ing. A variety of methods have been discussed
in conjunction with stakeholder analysis and
linkages to stakeholder process steps (Table 1).
Nevertheless, the methods to cover the stake-
holder analysis and their application can
entail challenges in terms of identification
and the characterisation of the stakeholders
(Jepsen & KEskerod, 2009). However, these
methods are mainly concentrated on local pro-
ject level without the possibility to gain a global
view of the applied technology and related
acceptance, which can be influential for exam-
ple in complex projects when the technology to
be implemented has a poor reputation.

As project stakeholders play a significant
role in the project execution, stakeholder anal-
ysis is not enough, but adequate stakeholder
management with a systematic process is
needed (Karlsen, 2002). Understanding stake-
holder behaviour is necessary for stakeholder
management (Berman et al. 1999). Also, follow-
ing the plan is not enough as a project can be
successful only if the stakeholders contribute as
they evaluate the success (Eskerod & Jepsen,
2013). Stakeholder management can be seen as

organisation-focused or issue-focused, depend-
ing on whether the focus is on the organisa-
tion’s welfare or an issue that affects relation-
ships with other societal groups (Roloff, 2008).

Factors affecting the stakeholder manage-
ment process from the project implementation
perspective, either positively or negatively are
listed as 1) analysing stakeholder concerns
and needs, 2) communication of benefits and
negative impacts, 3) evaluation of alternative
solutions, 4) project organisation, and 5) media
relations (Olander & Landin, 2008). One per-
spective is that even unpopular decisions can
be pushed through by using alliances between
inner stakeholders coined with powerful out-
side stakeholders to gain power (Newcombe,
2003) to work towards project objectives.

Meeting the project objectives often neces-
sitate the appropriate inclusion of the public
(Sterry & Sutrisna, 2007). However, the gen-
eral public is often seen as a secondary stake-
holder (Newcombe, 2003), and is traditionally
seen to result in low-level risk impact on pro-
jects, even if the public may have high interests
in the project and are impacted by the project
(Manowong & Ogunlana, 2010). Nevertheless,
in some instances, the successful project out-
come necessitates that the public is regarded
as a key stakeholder (Yuan, 2017), whereas it
is the media that plays a vital role in inform-
ing and educating the public during the stake-
holder participation process (Li et al. 2013).
The public as a participating stakeholder can
provide beneficial public awareness (Xie et al.
2014). Addressing the problem of the pub-
lic being in the margins and moving them to
the centre has been discussed for some projects
(Henjewele et al. 2013).

Not in my Backyard (NIMBY) effect, pro-
duced by factors such as known risks, values,

Table 1. Examples of stakeholder analysis methods, stakeholder management, and linkages to process steps.

Method Source Process step
Interviews (Brugha & Varvasovszky, 2000; Data collection/ Stakeholder
Raum, 2018) identification
Brainstorming (Colvin et al. 2016) Stakeholder identification
Stakeholder lists (Yang et al. 2011) Stakeholder prioritisation

Stakeholder led categorisation
Stakeholder salience

Power/ Interest matrix

Social network analysis
Strategic/ Intrinsic

Factors affecting the stakeholder
management process

(Reed et al. 2009)
(Mitchell et al. 1997)
(Olander & Landin, 2008)
(Rowley, 1997)

(Berman et al. 1999)
(Olander & Landin, 2008)

Stakeholder prioritisation
Stakeholder prioritisation
Stakeholder prioritisation
Stakeholder identification/ prioritisation
Stakeholder management

Stakeholder management




and feelings of unfairness, is one form of
the potential negative outcome of the public
opinions being overseen (Tcvetkov et al. 2019).
Nevertheless, it has been noted that the NIMBY
label is masking issues that the project has not
addressed (Devine-Wright, 2012). The public
opposition to the projects is further labelled as
NIMBYism (Cass & Walker, 2009). The general
attitude of the public towards the project can be
positive, but they just do not want it in proxim-
ity and is a form of local opposition (Carley et al.
2020).

Today, the social media acts as a catalyst
for the rapid spread of public opinions, reflect-
ing the acceptance or opposition by the pub-
lic. Social media, in general, is seen to con-
sist of Web 2.0 -labelled applications, such as
Twitter, Facebook Instagram, and YouTube,
which enable creating and sharing different
kinds of information (Kumar & Singh, 2020).
Social media enables two way communica-
tion between stakeholder groups, thus a pro-
ject organisation can benefit from different
SoMe sources in attempts of understanding
the external stakeholder network and stake-
holders’ online behaviour. Or alternatively
enhancing the sense of community that helps
planning the following communication with
specific stakeholders (Williams et al., 2015;
Turkulainen et al., 2015). However, stake-
holder communication research on social media
channels is only in the very early stages and
studying the details and effectiveness of social
media communication in complex projects is
essential for developing a more contextual-
ised understanding of stakeholder engagement
(Lehtinen, 2021). This is one of the research
gaps addressed in the paper.

As a way to implement new ways of tack-
ling very diverse flow of social media based
information, and advance research methods
typical for questionnaires and interviews in
a wider scale, opinions can be determined by
the means of sentiment analysis, which is
increasing in the social media (Chaudhary
et al., 2018). This includes multiple IT-related
aspects, such as 1) what the sentiment is meas-
uring, 2) what is the accuracy, and 3) How to
get to the detailed subject level, thus bringing
multidisciplinarity into this type of research
approach. Previous studies have applied sen-
timent analysis to for example online reputa-
tion management (Olaleye et al., 2018). Zervas
et al. (2021) studied the online reputation via
customer ratings, and Rust et al. (2021) created
the automated reputation tracker. As an exam-
ple of similar project acceptance measurement
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via an automated approach, public acceptance
of an energy technology has been modelled pre-
viously for example via a Deep Neural Network
algorithm, which i1s a hybridisation of fuzzy
logic and a deep neural network algorithm
(Buah et al., 2020). This work utilizes a hybrid
approach (Nuortimo 2021), with an aim to
1) discover trends and directions from a larger
dataset, 2) reach basis for project comparison,
both large scale and detailed level, 3) define
project reputation score and details for smaller
dataset classification, described in the next
section, and 4) compare classification results to
a larger scale automatic measurements to form
a bigger picture.

3. RESEARCH METHOD: HYBRID
APPROACH

This research paper utilises two stepped hybrid
approach: 1) Projects’ yearly data is obtained
from black-box media monitoring software,
commonly used in the company’s MI-function
and summarised. 2) More detailed project-level
analysis is carried out via manual classifica-
tion of hits to discover the project stakeholder
related details and distil implications to mana-
gerial actions.

Opinion mining on a large media dataset
is utilised in the first step with the help of
a commercial black box media monitoring soft-
ware M-Adaptive (Nuortimo, 2020, 2021). This
is done in compilation with a more detailed
human-based analysis to clarify the con-
tent details related to the project stakehold-
ers. Figure 1 illustrates the applied hybrid
approach. The used software (M-Brain, 2015)
has the capability to utilise a large dataset
covering 236 regions, 71 languages in 3 mil-
lion social media platforms and 100,000 news
outlets, both social media (SoMe) and editorial
media sources. The software includes differ-
ent lexicons for several languages, from which
the algorithm defines the first local sentiments
for a document and then compares those to
the search terms. The results are presented
for the entire document, indicating the sen-
timent (neutral, negative, positive, mixed, or
unknown). The algorithm applies the same
consistent logic for the text in all the docu-
ments. The accuracy of sentiment classifica-
tion is approximately 80 %. The analysis by
machine is objective, and should any mistake
take place, they are made in a predictable man-
ner. The benefits include avoiding dependency
on individuals, and the ability to deal with
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a vast quantity of data. After the opinion min-
ing, the project sentiments are grouped and
compared to each other, and the human made
classification is the final step.

The two-step approach helps in focusing
on the aspects of project stakeholder related
issues, firstly, it reveals the projects media
visibility, and the sentiment, enabling com-
parison to other projects and discover develop-
ment trends during time and project progress.
In the second stage, a detailed human made
classification analysis of the projects can com-
plement the big picture with insights. These

Table 2. Selected Finnish construction projects.

insights can include issues such as: explanation
on why the project sentiment was negative or
positive; support for converting negative issues
to positive project stakeholder communication;
understanding whether the positive/negative
media hit measure project reputation, local
project resistance, stakeholder views in format
of electronic word to mouth communication
(eVOM), or something external to project envi-
ronment, related fairly random items, such as
the existence of endangered species in the pro-
ject site, as was the case in the Raidejokeri
project.

Alliance
Project model Sector Schedule Location Description
(yes/no)
Fennovoima/ No Large nuclear 2014-2022/5 Pyhajoki, Nuclear Power Plant
Hanhikivil terminated  Finland
Naistenlahti 3 No Medium sized 2020-2023 Tampere, Bio-plant (combined heat and power)
CHP plant Finland that burns renewable biomass
Raidejokeri Yes Light rail system 2019—2024  Helsinki & Cross-Regional Public Transport:
construction Espoo, Tramline to connect the cities of
(Tram) Finland Helsinki and Espoo.
Phase 1 Phase 2

Large dataset project sentiment
analysis/with algorithms

Begin a media study from large
dataset,
Compare different projects

Apply relevant search
terms to get data

l

Create a big view: what is —>
the hit quantity and
sentiment on a project
level?

|

Compare against other
projects and detailed
classification results

Detailed topic focusing/manual

Focus inside the project

Start manual content analysis from
selected project

}

Commit detailed content analysis
with media classification/framingto
find out project etc.

A 4

Make conclusions about project
stakeholders, resistance level etc.
Implement to project deployment

strategy

Focuses research on essential project
stakeholder details

Principle validated in Nuortimo, 2021

10 000-100000°s

Scale of studied

W-100'% media hits

Figure 1. Hybrid approach (Nuortimo, 2021) as a research method — algorithm-based mining of media, and focused manual analysis.



When the sentiment of communication is
likert scaled with scale of 1-5 (positive 4-5,
negative 1-2, neutral + mixed 3, it is possible
to get a numerical value for different stake-
holder groups such as construction companies,
electronic word to mouth based on local resi-
dents, tram users, politicians, governmental
communication, local editorial press, and trade
press. By calculating the numerical value, it is
possible to gain total project reputation score,
which can be used to compare projects, and to
understand support or opposition in terms of
more specific issues. The selected projects are
described in table 2.

Figure 1 depicts the two-stepped hybrid
approach used in this paper.

4. DATA-ANALYSIS FROM A LARGE
DATASET TO DETAILED LEVEL

This section presents the results media-based
data-analysis covering two years, 2020 and
2021, with the aim to gain a) quantity/senti-
ment comparison between projects, b) under-
stand development trend, and c¢) indication
of the most interesting project for further
detailed study. The total amount of analysed
hits was 11 780, mainly in Finnish language
due to the projects’ origin.

4.1 First stage: Two year media analysis
data covering three Finnish
construction projects

Table 3 summarises the identified relevant

media analysis data for the three construc-
tion projects over the two year period based on

Table 3. Analysed media hits summarised.
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the media-based data mining of a vast amount
of data.

From the overall large dataset based
media-analytics on three projects, some gen-
eral comparisons can be made concerning
the project sentiment and the communica-
tion volume. Trend analysis can also be made
over the course of the projects. If, for example,
the communication in social media (SoMe)
should turn negative at some point, the rea-
sons could be investigated. Also, the popularity
of the project, project reputation, can be com-
pared amongst the projects. Whereas the two-
year media sentiments and the amount of com-
munication indicate that the Raidejokeri tram
project with an alliance execution model has
received the majority of the communication
(total hits 7131-4559 editorial/ 2572 SoMe),
with a mostly neutral and positive sentiment
(Figures 2 and 3). Fennovoima project received
the second most communication (total of 4185
hits — 2788 editorial, 1397 SoMe), editorial sen-
timent being mostly positive and SoMe mostly
neutral. The regional Kyvo 3 CHP-power plant,
Naistenlahti project received the least atten-
tion (464 total hits — 375 editorial, 89 SoMe).

From the figure 2 it is visible, that
Raidejokeri sentiment is neutral and positive,
while Fennovoima had slightly better positive
score in the editorial media, but not in the social
media. Naistenlahti being the smallest and
a regional project to build a CHP powerplant,
it received mostly neutral communication espe-
cially in the social media. None of the project
data gained from the large dataset implicate
significantly large negative communication.
Based on general comparison, indicative con-
clusions could include, that the projects are

Project/ sector/ Analysis Total Total SoMe hits/ Editorial Social media

schedule time frame/ editorial av.hits/month Sentiment % Sentiment %
months hits/av.hits/ positive/ positive/ negative/
month negative/ neutral neutral

Fennovoima/ 2.1.2020— 4569/190 1397/ 58 36%/ 10%/ 48% 23%/13%/60%

Large nuclear/ 20.12.2021/

2014-terminated  24months

24.5.2022

Naistenlahti 3/ 2.1.2020— 375/15 47/2 29%/ 2%/ 65% 11%/4%/79%

Medium size 20.12.2021/

CHP plant/ 24 months

20202023

Raidejokeri/ 31.12.2019— 4559/ 379 2572/190 31%/4% /62% 26%/4%/67%

Public transport/  20.12.2021/
2019-2024 24 months
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generally accepted, and that Raidejokeri could
be a target for further studies, specifically tak-
ing into account the focus of this paper.

The more specific Fennovoima project
hits are presented as Figures 4 and 5. From
Figure 4, it can be seen that the SoMe senti-
ment is slightly less positive, and more neutral
and negative.

3000 2820
2500
2000
1665
1500 398
1000 844

500
174167 223 240
56 138 0

o . Hm -

63107
—

Thetrend of media-attention for Fennovoima
has been increasingly more positive both in
editorial media and SoMe (Figure 5).

Figures 6 and 7 present the two-year project
media sentiment distribution for Naistenlahti 3
project, for which the sentiment has been more
positive in the editorial media, and slightly
decreasing from 2020 to 2021.

844

674

315
182
3 2 3747

56
- _
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Figure 2. Media visibility and sentiment distribution of the projects over two year period.
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Figure 3. Media sentiment distribution of the projects over two year period.
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Figure 4. Sentiment of 2020 & 2021 opinion mined media hits — Fennovoima.
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Figure 5. 2020 & 2021 opinion mined media hits — Fennovoima, yearly trend.
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Figure 6. 2020 & 2021 opinion mined media hits — Naistenlahti 3.
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Figure 9. 2020 & 2021 opinion mined media hits — Raidejokeri.

The Figures 8 and 9 present the two-year
media sentiment distribution for the Raidejokeri
project, and give an indication that the edito-
rial media has been slightly more positive, and
trend has been somewhat increasing from 2020
to 2021.

From the first stage, general conclusions
can be made to aid in highlighting the general
project sentiment, and to guide the further
research stages, namely the classification of
Raidejokeri project related hits. One impor-
tant target is to obtain information on what
the project sentiment is actually measuring,
whether it is project acceptance, reputation, or
something else, and to finally reach the goal to
defining project specific reputation value.

4.2 Second stage: Classification analysis
of the media hits

The project of interest was selected based
on large-dataset media-analysis stage, where
Raidejokeri gathered most of the positive and
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neutral media attention both in the editorial and
social media. The project was the only one exe-
cuted with an alliance model, hence the inter-
est was also focused on how the alliance model
execution is visible in the media-feed.

The classification structures for the pro-
ject related media hits are described as tables
4-6. Total of 45 hits were classified manually
for the period of 22.1.2020-3.4.2021 to under-
stand what the media hit sentiment actually
measures, whether it is as accurate as impli-
cated (app. 80 %), and to clarify the project
specific communication details. It was noted
that all selected hits were relevant, and some-
how related to Raidejokeri project. In general,
“Raidejokeri” was the specialised search word
giving mostly results related to the project, due
to the uniqueness of the word. Table 4 presents
general results, the general sentiment.

It is visible from table 4 that media hit sen-
timent seldom measures direct project accept-
ance or resistance. Nevertheless, it is possible
to identify major stakeholder classes.



Table 4. Classification analysis of Raidejokeri project hits.
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. . Major Company Activist Positive Negative
Topic Sentiment
correct correct stakeholder generated generated measures measures
class visible editorial/ SoMe editorial/ SoMe acceptance resistance
45 37/ 82% 43 9 3 4 1

Table 5. Classification of Raidejokeri project hits.

Sentiment
reflects project Positive Negative Neutral
reputation
28 15 1 11

It is visible from table 5 that the sentiment
is mostly an indication of project reputation
amongst different stakeholders, not necessar-
ily direct acceptance. This is mainly related to
automated sentiment calculation, where only
positive and negative expression are identified
from text without direct relation to content.
Table 6 illustrates classified hits with likert
scaling from sentiment value and calculating
the average, combining both topic and senti-
ment classification with deeper insight.

Table 6. Likert scaled values for different measured
stakeholder groups based on the 27 hits measuring
project reputation (Scale 1-5: 1-2 negative —

3 neutral + mixed — 4-5 positive).

Project stakeholder Value
Construction companies 4
eVom: residents, tram users, politicians 3,6
Government/local authority 3,5
communication

Local/national editorial press 3,3
Trade press 4,2
Total project reputation score 3,6

It is visible from the Table 6 that the pro-
ject participants, such as construction compa-
nies, have highly positive active communica-
tion, which can then be compared against other
stakeholder groups. This also includes eVOM
(Electronic word to mouth communication),
such as editorial press, authorities, and indi-
viduals. In general, the project reputation score
for Raidejokeri is a bit above medium(3), which
is in-line with the large amount of neutral hits
in the first step’s larger data series. This indi-
cates that the project reputation is already
indicatively visible from the larger data series
but does not imply direct acceptance. The rep-
utation is generally on the level that is not

directly hindering or stopping the project exe-
cution, and the details listed in appendix 1 can
be used by project management to counteract
issues rising during the project execution and
find out positive outcomes of alliance execution
model.

General Raidejokeri project related issues
included reaching targeted goals, project being
executed according to environmental regula-
tions, increased project schedule but higher
cost, project hold-ups, experiences utilised
from similar projects, and random issues, such
as the endangered species on the project site.
These can be utilised to gain managerial impli-
cation for project managers in the construction
alliance. This also implicates possibilities to
utilise company’s MI function in co-operation
with project management, to generate meas-
urable data from changes in stakeholder reac-
tions and random items influencing to project
execution.

5. DISCUSSION

Understanding the influence of public accep-
tance on technology development and deploy-
ment for different technologies in general, and
in terms the acceptance of individual projects,
and the acceptance of technologies with link-
ages to projects can be beneficial for address-
ing the relevant project related acceptance of
opposition. The literature focuses on accep-
tance from a variety of perspectives, whereas
the complex project stakeholder management
related acceptance has not been measured
widely by the means of algorithm-based opin-
ion mining, nor has the results been compared
to wider acceptance contexts. The literature
concerning co-operation between company’s
MI-function and project management is scarce.
Nevertheless, opinion mining results not being
fully conceptualized and the relevant technol-
ogies developing, certain caution is necessary
to understand what the opinion mined senti-
ments are actually measuring. Also, the accep-
tance or opposition may not be completely vis-
ible directly from the gained opinion mining
results. Hence, project stakeholder reputation
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score 1s applied in this study. The reputation
score is a concept applied in the marketing
domain.

Due to the previous absence of a method for
measuring global, or large regional acceptance,
there has been a gap in explaining the influ-
ence distilled from the global level to the local
project execution. The stairs of acceptance con-
cept conceptualised in Figure 9 and is intended
to reflect the project-specific public acceptance.
The approach implies the reverse top to bot-
tom order in which the technology deployment
acceptance issues would be feasible to be tar-
geted. This approach is compiled by the unifi-
cation of acceptance studies to global opinion
mining results. In general, the global level
includes global agreements, general public sen-
timent, and the global technology reputation.
The regional issues include country level poli-
tics, regulations, local subsidies, and the local
level implies the local project implementation
and site location related issues. As an energy
technology related example, in the global level,
agreement such as Glasgow COP-agreements
guide the technology selection and would be
required to be tackled before specific project
implementation, and policies & regulation on
regional level, with finally tackling local pro-
ject deployment related issues.

Local

Regional
Global

Figure 9. Stairs of acceptance

The stairs of acceptance concept can be used
to emphasise the order and scale of required
actions in technology development and deploy-
ment concerning the public acceptance or oppo-
sition. For example, the focus can be on power
production technologies (Table 7). The approach
can be used to highlight a) the general top-
down approach in reaching technology accept-
ance to facilitate deployment, and b) increase
the needed stakeholder management actions
and local communication, including social mar-
keting at the local level. The tasks of stake-
holder management and local communication
can be specifically challenging if the technology

is not accepted at the global level, as is the case
with coal and nuclear energy technologies
(Nuortimo 2021). This approach also combines
the benefits of co-operation between compa-
ny’s MI function in order to analyse global
media(incl SoMe) coverage in order to make
generalizations for project management con-
cerning global-, regional- and local acceptance,
as well as monitor weak signals influencing
project execution in a local level, such as endan-
gered species in the project site.

The results from the studied energy technol-
ogy projects in this paper, namely Fennovoima
and Naistenlahti are in-line with global and
regional results. This is despite the facts that
it 1s evident that a) the opinion mining results
do not directly measure the acceptance, and
merely provide an indication of it, and b)
the errors in a large datasets need to be con-
sidered, such as the sentiment measurement
accuracy and the influence of applied search
words. In case of Fennovoima nuclear project,
the chain of reasoning was visible as follows:
Nuclear power sentiment globally was neg-
ative, while in Finland the overall sentiment
was positive, and also for Fennovoima in gen-
eral (Editorial sentiment: 36 % positive/ 9 %
negative/ 49 % neutral: SoMe sentiment: 23 %
positive/ 13 % negative/ 61 % neutral). The pro-
ject was eventually cancelled mostly due to
issues related to the Russian sub-supply linked
to geopolitical issues, also one relevant topic to
monitor in company’s MI function.

In case of small-scale projects with well-
known technology, the easy application and
positive product reputation, such as solar PV
panels, this type of acceptance chain is clearly
positive in global, regional, and local project
levels. However, in the detailed classifica-
tion phase the indication was that the media
analysis does not necessarily directly meas-
ure the acceptance, so the global and regional
results are mostly indicative, and do not in
any case present causality. On the contrary to
nuclear, a WTE or coal project, if a neighbour
installs solar panels on their roof, no one is
likely to pay attention, which is an indication
of high product reputation.

In the case of the focus project Raidejokeri,
Tram-technology 1s well-established, and
the acceptance issues are more related to
project implementation level, to issues such
as large demolition works and other project
specific issues, such as endangered species at
the construction site. The Raidejokeri is a bit
separate path from energy technology accept-
ance but is suitable for methodological testing,



due to having communication of multiple stake-
holders in a large volume, and the applied alli-
ance project execution model.

Table 7. Three stepped classification of energy technologies.

Techno- Globally Regionally Project
logy accepted/ accepted accepted
Solar PV Yes Yes Yes
Wind Yes Yes Differs, mostly
accepted
Bio Yes Moderate Differs, mostly
accepted
WTE Yes Yes No, differs
regionally
Coal No No No, not
accepted almost
everywhere
Nuclear No No, No, differs

differs  regionally

5.1 Methodological implications

In terms of project level sentiment meas-
urement technologies, while new data-mining
technologies such as opinion mining based on
a large dataset can provide insight in all levels
(global —regional — local) with generally moder-
ate accuracy, the main question is what the pro-
ject sentiment is measuring. Does the project
sentiment measure acceptance or something
else? In this paper, the indication is, that it is
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not necessary always acceptance, granted in
the form of a social license, instead, the result
on detailed project level could be labelled as
“project reputation amongst the stakeholder
group”. This paper also introduced a project
specific reputation score for different stake-
holder groups, which can be calculated based
on media hit sentiment classification, provid-
ing a numerical comparable value by following
the Likert scaling by the sentiment classifica-
tion. This is an approach which is comparable
to current reputation scores formulated via
questionnaires and interviews, utilised for dif-
ferent research purposes.

5.2 Managerial implications

This paper provides a new way of thinking
for stakeholder management in complex pro-
jects, highlighting the co-operation between
MI-function and project execution. Large
construction projects may benefit from start-
ing the stakeholder planning from the global
perspective, by first thinking about general
technology acceptance. This can provide new
insights to the project implementation phase.
Also, there is a possibility to monitor and
measure the project stakeholder reputation
as a numerical value with easy comparison to
different project participants. It is possible to
highlight how the project participants reputa-
tion has a score 4,2, but public only has 3,2, with
implications to aid further guiding the positive
stakeholder communication to most relevant

Acceptance

Stakeholder groups

Measurement

Global:new methods 1
Global emerge possibly
indicating acceptance
Regional/
country 3
level Result
Comparison
against
larger view/
. Project Sentiment
Iper\?éIeCt © reputation via analysis not
likert scaling always
measuring
——‘ Paper focus area acceptance

‘ Conceptual contribution:Stairs of acceptance- from global to local

Figure 10. Summary of main paper contribution.
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groups, and addressing issues as they emerge.
In case of Raidejokeri project, the product rep-
utation score of 4,2 in trade press clearly indi-
cates the efforts to convey positive reputation
for the project and alliance model, visible also
in the content classification, while the reputa-
tion amongst the tram users 3,6 could indicate,
that they do not read trade press. Local press
score was 3,3. In case of other projects, general
project reputation score could be compared
against other projects to highlight the differ-
ences and find out ways to improve.

5.3 Summary of contribution

Figure 10 summarizes the main findings of
this research paper.The main contribution of
this research include highlighting the co-oper-
ation between MI-function and project manage-
ment in order to discover how the acceptance
can vary at different levels, while the largest
efforts are required on the local project level,
depending on the project type/scale/technology
in question. To gain acceptance for a technol-
ogy the approach should be from top to bottom,
from global to local, by addressing different
stakeholder groups.

When new measurement technologies are
concerned, in project level, while new data-min-
ing technologies such as opinion mining from
large dataset, applied in the MI-function, can
provide insight in all the levels with generally
moderate accuracy, the question is:what is pro-
ject sentiment measuring, is it acceptance or
something else? In this paper, the indication
is, that it is not necessary always acceptance,
granted in the form of a social license, instead,
the result on detailed project level could be labe-
led as “project reputation amongst the stake-
holder group”. This paper also introduced
project specific reputation score for different
stakeholder groups, which can be calculated
based on media hit sentiment classification as
a final step, providing a numerical comparable
value after likert scaling from sentiment clas-
sification. This is an approach which is compa-
rable to current reputation scores formulated
via questionnaires and interviews, utilized for
different marketing research purposes.

6. CONCLUSIONS

This research paper highlights how com-
pany’s MI function can co-operate with com-
plex project execution project management.
This comes from issues, such as a technology
can face different acceptance levels, whether

it relates to global, regional, or local project
delivery. Algorithm-based data mining, uti-
lised from company’s MI function, is applied
in this study to reveal the project and tech-
nology related media sentiment. It is realised
how the development of data-analysis is what
influences the measurement of global, regional,
and local stakeholder sentiment. The project
specific reputation can be calculated based
on the media sentiment and the conceptual-
ised stairs of acceptance model can be used to
emphasise and address the order and scale of
required actions. The stairs of acceptance vis-
ualises the possible opposition faced by a pro-
ject starting from the global level and ending
to a local project delivery, where the resistance
level can be the highest, and also the effort
required to support technology deployment,
especially in case of unpopular large scale
project deliveries. The application of a hybrid
approach is presented as a way to measure
stakeholder influence from the media feed.
The main project specific result is that auto-
matic sentiment detection is about 80 % accu-
rate, and does not necessarily indicate direct
acceptance or resistance as a form of a social
license, but contribute to the presented pro-
ject reputation score. It was calculated, that
Raidejokeri project’s project reputation was
3,6 in a scale 1-5, and the most positive stake-
holder group involved trade press.
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