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Introduzione

Il Dipartimento di Economia Aziendale si ¢ impegnato con listituzione
della collana a contribuire allo sviluppo e alla diffusione delle tematiche di
gestione d’impresa: economico-aziendali, finanziarie, giuridiche e matema-
tiche e a valorizzare il pluralismo culturale e I'interdisciplinarieta che lo ca-
ratterizza.

I1 volume “Studi e Ricerche del Dipartimento di Economia Aziendale” pre-
senta i contributi scientifici di ricercatori e dottorandi — membri del Dipar-
timento — prodotti nel 2023 con l'obiettivo di promuovere una maggiore
collaborazione interna e con tricercatori di universita italiane e internazio-
nali.

I1 volume presenta nove contributi in italiano e in inglese che rappresentano
una parte significativa degli interessi di ricerca del Dipartimento su temi di
economia aziendale, gestione delle imprese, marketing e finanza. Pezzi ez
al. studiano se gli elementi visivi presenti nei bilanci suscitano risposte co-
gnitive e affettive in relazione alle competenze del lettore, influenzando
cosi la sua intenzione ad investire. Testarmata e /. sottolineano i benefici
della digitalizzazione e dell'innovazione nel promuovere la sostenibilita,
concentrandosi sul settore agricolo italiano. La ricerca evidenzia la reticenza
delle PMI italiane nell’adozione delle innovazioni tecnologiche, imputabile
prevalentemente a difficolta di reperimento dei finanziamenti. Arduini e
Beck forniscono una chiave di lettura della rendicontazione sostenibile nel
contesto europeo ed internazionale. Carleo ¢/ al., propongono un metodo
per valutare 'impatto delle criptovalute su un universo di investimento azio-
nario applicando sistematicamente quattro strategie di selezione del porta-
foglio a universi di investimento generati in modo casuale, sulla base di
diversi basket: uno composto esclusivamente da azioni e tre con composi-
zioni variabili di azioni e criptovalute. Caratelli e Burchi esplorano 'appli-
cazione di modelli di artificial intelligence nella comprensione di testi giuridici,
con particolare riferimento alle pronunce dei Collegi ABF (Arbitro bancario
finanziario). Marinsanti Rwakihembo e Faggioni indagano 'applicazione



della tecnologia blockchain al waste management nelle piccole comunita locali
che utilizzano le nuove tecnologie per migliorare la qualita di vita della po-
polazione residente. Regoliosi e Variale trattano del Three lines model e del
cambio di prospettiva nelle responsabilita e nella relazione tra funzioni di
controllo delle aziende. Ruggiero studia come I'immagine di un prodotto
considerato di lusso accessibile, come lo smartphone, possa influenzare le
decisioni d'acquisto impulsive, ricollegandole alla dissonanza cognitiva nel
contesto edonistico. Cardinali analizza le caratteristiche dei prodotti finan-
ziari introdotti con la digitalizzazione e il quadro regolamentare diretta-
mente applicabile al settore bancario.
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Does the visualization of annual reports
affect the investors’ decisions?

Alberto Pezzi

Department of Business Studies, University of Rome Tre

Luca Petruzzellis
Department of Physics, University of Bari Aldo Moro

Salvatore Romanazzi
Italian Ministry of Finance
Luigi Piper

Department of Management and Economics, University of Salento

ABSTRACT

The corporate annual report contains different visual elements that con-
tribute to its readability, accessibility, and comprehensibility. Companies
provide different communication messages through images, tables, graphs,
and encoded messages for their different targets. The information disclosed
and their presentation have a relevant role to the investors decision-making
process. The paper analyzes if investors’ decisions and behavior can be af-
fected by what is displayed and communicated in the corporate annual re-
port. The first study investigates if the visual elements elicit cognitive and
affective responses in relation to the reader’s expertise, thus influencing
their intention to invest. The second study aims at understanding if indu-
stry and country determinants can affect the user’s perception of the ele-
ments of the annual report and the way in which the information is
disclosed. The paper concurs with the wide international accounting rese-
arch that focuses on cross-national similarities and differences in which
the information is disclosed and the investors’ perception of the annual
report in terms of decision to invest.

KEYWORDS: impression management; visualization; annual report; investors’
decisions.
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1 Introduction

In the last twenty years the quantity of corporate information di-
sclosed to the market and stakeholders has dramatically increased in order
to ensure a higher degree of transparency and comparability of financial
statements. Companies target various stakeholders not only with financial
information but also with different communication messages providing va-
ried images and encoded messages for their targets (Beattie, 2005). While
disclosing information is critical to the decision-making process, more in-
formation does not imply efficient decisions or a better disclosure (Lang
and Lundholm 2000; Melloni, Caglio and Perego 2017; Plumlee, Brown,
Hayes and Marshall 2015). Disclosures must meet the expectations of in-
vestors in terms of relevance, accuracy, completeness, credibility, and ac-
cessibility (Bradshaw 2009; Huang and Zhang 2011). Although those criteria
are commonly accepted, they are differently perceived in terms of effecti-
veness (Beyer, Cohen, Lys and Walther 2010; Leuz and Wysocki 2016).

Previous research has investigated the various visual elements of
the annual report and their contribution to the perception of corporate di-
sclosures (Aerts 2005; Beattie, Dhanani and Jones 2008; Clatworthy and
Jones 2006; De Sanctis and Jarvenpaa 1989; Falschlunger e# o/ 2015; Li
2008; Vessey and Galletta 1991; Ware 2004).

Since annual report’s users may spend only 15 minutes looking at
a report during their decision-making (David 2001), they are not impressed
by the elements they can find in any annual report but by something dif-
ferent that can guide them through the pages of the report highlighting
the meaningful information. Indeed, the annual report’s communication
task is immediately evident when information is associated to visual items.
The emphasis on disclosure and transparency is the consequence of the
uncertainty and ambiguity of financial statements and of the system to le-
gitimize or rationalize decisions (Quattrone and Hopper 2001). At the same
time, the decision-making process is influenced by affective responses (i.e.,
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human sensations) and cognitive responses (i.e., beliefs) that can be tran-
smitted by the level of visualization used (Dambrin and Robson 2011; Jor-
gensen and Messner 2010).

Since decision-making cannot be fully rational even for investment
decisions (Quattrone and Hopper 2005; Wouters and Wilderom 2008), it
is important to analyze the role that figures, colors and other visual signs
play in annual reports’ communication (Davison 2015) and the effects that
the presentation of accounting information has on investors’ decision-ma-
king (Cardinaels 2008; Cardinaels and Van Veen-Dirks 2010).

The aim of the paper is to investigate if investors’ decisions are
affected by what is displayed and communicated in the corporate annual
report. Two studies were run. In the first study we analyzed how expert
and non-expert readers perceive annual reports with different visual fea-
tures in order to understand the dualism text vs. image in providing useful
information on a company’s financial performance. In the second study
we analyzed how the industry and culture influence the way companies di-
sclose information to their stakeholders and the visual elements of the an-
nual report that receive more attention.

2 The visualization in annual reports

The annual report contains different informational elements that
have different weights in contributing to its readability, accessibility and
comprehensibility. Since the nature of communication between companies
and their stakeholders has changed, the importance of narrative disclosures
has strongly been emphasized to help stakeholders understand a company’s
financial performance as well as to facilitate data understanding (Lurie and
Mason 2007). The perception of the company and the interpretation of
its financial health have been found more effectively processed through ta-
bles and graphs than text (Beattie and Jones 2001; Sedlack, Shwom and
Keller 2008). In fact, reader’s information processing is facilitated by visual
elements such as charts, images, tables, and colors (Mather, Mather, and
Ramsay 2005).

Visual elements are incremental discretionary information for the
reader. On the one hand, they reduce information asymmetries and agency
costs between managers and stakeholders, but, on the other, can support
opportunistic behavior of managers who disclose information to manipu-
late the comprehension of financial statements (Davison 2015). Managers
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can send signals to priority shareholders, revealing the key messages they
want to divulge (Mitchell, Agle and Wood 1997), disclose information for
self-interests (e.g., reputation, compensation), to distort the reader from
corporate performance (Leary 2019), or to take credit for good news and
blame the environment for bad ones (Schrand and Walther 2011).

21 Study 1 — Visualization and decision making

2.1.1 Overview of the study

Disclosures are mainly made because they are useful to decision-
makers; the information and their presentation have a varied value accor-
ding to the objectives and the decision maker (Elliot 20006). Readers place
high credibility in corporate annual reports especially in assessing whether
to buy, keep or sell stock in the company. Investors and the financial com-
munity consider the annual report as a very credible source of basic finan-
cial information about the previous year and future prospects (Libby and
Emett 2014; Loughran and McDonald 2011).

Study 1 tries to understand the effects of the visual elements of
an annual report on reader’s decision-making, The study investigates if the
visual elements elicit cognitive and affective responses in relation to the
reader’s expertise, thus influencing their decision to invest.

2.1.2° Research hypotheses

Companies are increasingly using narratives, fonts, colors, pictures
and graphs, to influence indirectly investors’ psychological feelings (Blanco,
Sarasa and Sanclemente 2010; Lurie and Mason 2007). Visual elements
convey the meanings and effects of the messages and may be easier for
many annual report users to process (DeSanctis and Jarvenpaa 1989; Vessey
and Galletta 1991; Ware 2004).

Pictorial and graphical representations are remembered more easily
and more accurately than numbers. In general, the financial information
presented in tables are perceived as the most accurate, while bar charts are
perceived as more informative, but the absence of grids can cause cognitive
distortions (Kosslyn 1989; Rosdini e# o/ 2020). Pennington and Tuttle
(2009) have shown that investors rely on the memory of graphs on the
most important information to make decisions. For non-expert readers
they may facilitate the understanding of the traditional financial statements
(Beattie and Jones 2000a). In an international context, graphs also consti-
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tute a readily understood, largely language-independent, communication
tool (Dull and Tegarden 1999). The combination of financial items pre-
sented in textual and visual form can have additive effects on human me-
mory and understanding, improving decision-making accuracy (Mayer and
Anderson 1991; Tang ez al. 2014). Therefore, it has been hypothesized that:
H1:  Thelevel of visualization of an annual report positively influences
the reader decision making.

Information visualization may improve readers’ confidence, since
it activates both verbal and imagery processing systems (Tsai, Klayman and
Hastie 2008). Even experienced investors increase their evaluation of the
company stocks when presented with more aesthetically appealing annual
reports (Townsend and Shu 2010). A positive emotional response to visual
elements may lead to a favorable perception of a company’s quality and
reputation, even if its performance does not provide the same interpreta-
tion (Rindova, Pollock and Hayward 2000).

The domain knowledge comes from experience, which encompas-
ses stored examples in long term memory that help experts to remember
domain specific information (Shanteau 1988a, 1988b). Kida Smith and Ma-
letta (1998) demonstrated that investors tend to recall affective responses
rather than the interpretation of actual numerical data. In case of choice
among several investments, they make the decision based on the emotional
responses rather than the memory of the numerical values. Rose (2001)
demonstrated that affective responses are more easily encoded and more
durable in memory than financial data, and play a critical role in decision-
making processes. Both the information itself and the visualization of fi-
nancial information influence the reliance on affective responses relative
to actual data. Rose, Roberts and Rose (2004) also analyzed the load of in-
formation in the annual reports, maintaining that, in the evaluation phase,
memory of numerical data is involved in case of scarce information or co-
gnitive load, while affective responses do not vary with the information
load. Indeed, an easy-to-read annual report has been found to be correlated
to a positive financial performance (Subramanian, Insley and Blackwell
1993). Therefore, it has been hypothesized that:

H2:  The relationship between the level of expertise and the decision
to invest is mediated by a sequence of mediators (i.e. affective responses
that affect the evaluation).

Specific cognitive skills and psychological traits help experts to
achieve high levels of performance and take decision overcoming pressure
and cognitive limitations. The visualization can influence users’ perception
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of information quality and increase their confidence in their judgment, par-
ticularly for non-expert users (Kelley and Lindsay 1993). As need for cogni-
tion is positively related to greater information searching and elaboration,
and elicit stronger behavioral intentions (Hill ez @/ 2013), individuals with
greater need for cognition are less likely to fall subject to cognitive biases. In
cognitive terms, therefore, the recipients of the annual reports can give dif-
ferent assessments based on the type and way in which the information is
presented (Pennington and Tuttle 2009). Therefore, we hypothesized that:
H3:  Need for cognition moderates the relationship between the level
of Expertise and the intention to invest.

Figure 1
Theoretical framework

VISUALIZATION METHOD

AFFECTIVE N
RESPONSES

EVALUATION

LEVEL OF
EXPERTISE

DECISION TO
INVEST

NEED FOR
COGNITION

2.1.3  Method

Participants were recruited to make an investment decision looking
at the annual report of two global manufacturing companies (same industry
and dimension) with two different financial performance (good vs. less
good). 180 master students at an Italian University were recruited for cre-
dits. The sample was slightly skewed in favor of men (55%), with an ave-
rage age of 23.84.

They were randomly assigned to three different conditions: 1) the
no visualization condition: annual report with text only and no name and
logo of the company; 2) the low visualization condition: annual report with
text, tables, graphs and figures, and no name and logo of the company; 3)

16



Does the visualization of annual reports affect the investors’ decisions?

the high visualization condition: annual report in its original version with
text, tables, graphs, communication layout, colors, logo and name of the
company.

Before being exposed to the annual report, participants had to as-
sess their level of expertise in evaluating attributes of annual report on a
seven-point Likert scale, which ranges from 1 (not at all) to 7 (very much).
Then, they were exposed to each annual report for 60 minutes and after-
wards, using a seven-point Likert scale from 1 (completely disagree) to 7
(completely agree), had to assess their evaluation of the annual report in
terms of readability, accessibility and comprehensibility. Participants had
also to assess their affective response towards those elements and their
need for cognition. In the end, with a budget of € 10,000, they had to de-
cide if and the amount of money to invest in the two companies based on
their evaluation of the annual report. The company’s name was kept hidden
in order to avoid bias on preferences and preconceptions that could have
distorting effects on evaluation in two conditions.

First, the Least Significant Difference test has been run to assess
the differences among the three conditions. Then, to test the mediation
path represented in Figure 1, model 6 of Process for SPSS (Hayes 2018)
was performed with Need for Cognition as a covariate.

2.1.4 Results

All scales showed a good reliability with all Cronbach’s & values
above .70 (Nunnally 1978) (Level of expertise: & = .823; Affective respon-
ses: & = .852; Evaluation: & = .934; Need for cognition: & = .760).

The results of the post hoc analysis performed with the LSD test
showed that the visualization (text vs. images) does not directly influence
the intention to invest, thus not confirming H1 (Table 2). Indicating with
MX,Y the mean of X’ in the condition Y’, where X is ‘Affective Respon-
ses’, ‘Evaluation’ and ‘Investment’ and Y’ is ‘No Visualization’, ‘Low Vi-
sualization’, and ‘High Visualization’ conditions, the results show that there
is no significant difference among the means of Intention to invest in the
three conditions considered (ML, T = MLLV = MLHYV; p > .05). The same
result is obtained with the means of Affective responses (MAR,T =
MAR,LV = MAR,HV; p > .05). However, a significant difference among
the means of Evaluation in the No visualization condition and the
Low/High Visualization conditions (ME, T > ME,LV = MEHV ; p = .031,
p = .033) exists.

17
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Table 2
LSD Test for Affective Responses, Evaluation and Investment

Viisual elements No visnalization — Low Visualization — High Visualization — p
3.142 (1.082) 3.095 (.726) - .846
M (D) 3.142 (1.082) - 4.478 (.808) 142
Affective Responses - 3.095 (.726) 4.478 (.808) 118

CI(95%) (2.746,3540)  (2.789;3.402)  (3.186;3.769)

Priorization Marr = Marrv = Mar v
5.223 (877) 4678 (L161) - 031
M@D) 5223 (877) ; 4723 (725) 033
Evaluation - 4.678 (1.161) 4.723 (.725) .857

CI(95%)  (4902;5.545)  (4.188;5.169)  (4.462; 4.984)

Priorization Mger > Mgy = Mg av
6279.5 (2425.7)  5875.0 (2719.7) - .564
M (D) 6279.5 (2425.7) - 5250.0 (2578.0) 116
Investment - 5875.0 (2719.7)  5250.0 (2578.0) .370

CI(95%)  (5389.7;7169.3) (4726.5;7023.4) (4316.0; 6183.9)

Priorization Mt =My = My

Note: MX,Y Mean of ‘X’ in the condition Y’, where X’ is ‘Affective Responses’, ‘Eva-
luation” and ‘Investment’ and Y is ‘No Visualization’, ‘Low Visualization’, and ‘High Vi-
sualization’ conditions; SD Standard Deviation; CI Confidence Interval 95%; p refers to

the differences between means.

The results of the mediation analysis (Table 3) confirms the exi-
stence of a pure mediation between the level of expertise and the decision
to invest, since the direct effect (B = -51.95, t = -.132, p = .890) and the
total effect (B = -309.7, t = -.767, p = .445) are not significant. In fact, the
relation between the level of expertise and the decision to invest is media-
ted by a sequence of mediators, thus confirming H2: expertise has an effect
on the affective responses (B = -.419, t = -3.210, p = .002), which in turn
affect the evaluation (B = -.450, t = -4.246, p < .001) and finally the deci-
sion to invest (B = 682.1, t = 2.006, p = .042).
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Mediation analysis

Table 3

Pathway B SE ‘ p LLCI ULCI R
Level of Expertise — Affective Responses  -419  .130  -3.210 .002 -.678 -.159 .112
Affective Responses — Evaluation -450 106 -4.246 .000 .-660 -660. .239
Evaluation — Investment 682.1 330.2 2.006 .042 25.19 1339 .094
Total Effect -51.95 3944 -132 896 -836.4 7325 .005
Direct Effect -309.7 403.5 -767 445 -1112 493 .005
The negative signs show that better evaluations take place on a co-
gnitive level, which is also confirmed by the moderator (B = .514, t = 2.053,
p = .043), verifying H3. The higher the level of expertise the lower the af-
fective responses.
Table 4
Moderation effects of Need for Cognition
Moderator Pathway B SE ’ p
Need for Level of Expertise —  Affective Responses  .083 258 324 .747
Cognition  Affective Responses —  Evaluation 514 250 2.053 .043
Evaluation —  Investment 198.4 7713 257 798
Total Effect 4967 7788 .638 525

Analyzing the investment intentions, experts — in all conditions —
would have systematically invested on company A that presents the annual
report with the best financial performance. They decided to invest on ave-
rage € 6,280 on company A and € 3,720 on company B in the no visuali-
zation condition, € 5,875 on company A and € 4,125 on company B in the
low visualization condition and € 5,250 on company A and € 4,750 on
company B in the high visualization condition.

On the other hand, non-experts decided to invest on average €
5,116 on company A and € 4,883 on company B in the no visualization
condition, € 4,660 on company A and € 5,340 on company B in the low
visualization condition and € 4,458 on company A and € 5,542 on company
B in the high visualization condition.

In the end, for both experts and non-experts the amount of money
invested decreases proportionally with respect to the level of visualization
for company A (the best financial performance) and increases proportio-
nally to the level of visualization for company B (the lowest financial per-
formance), thus highlighting that the visualization helps in mitigating the
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performance perception, maybe inspiring an increase in credibility.

2.1.5 Discussion

The results are congruent with the theory that, when reminded of
money (not cost), people are more likely to evaluate a new product based
on its primary features or brand name (Hansen, Kutzner and Winke 2013).
This implies that in investment decisions individuals will be influenced mo-
stly cognitively as money is linked to social resources such as security, status,
power and confidence, all cognitive elements (Hansen ez a/. 2013).

The visualization affects the evaluation and the affective reactions
to the visual cues, which in turn have an effect on investment decision-ma-
king. In other words, the visualization polarizes the emotional response to
visual elements and the perception of a company’s quality and reputation
also in case of expert readers.

Moreover, the visualization can then mitigate the company perfor-
mance. The results highlight that if the company performance is good,
only text suffices for a positive evaluation since the positive aspects are hi-
ghlighted, and, in turn, the decision to invest is higher. On the other hand,
if the company performance is not good, the visualization condition could
help in influencing investors’ psychological feelings and their decision to
invest, especially if non-experts. The visual cues would not affect the eva-
luation due to their affective reaction, and consequently there would be no
negative effects on the decision to invest.

2.2 Study 2 - Visualization and industry/country determinants

2.2.1. Overview of the study

Since previous studies have analyzed the effects of the various
elements of the annual report on decision-making providing mixed results
(Blanco, Sarasa and Sanclemente 2010; Dilla and Janvrin 2010; Dull and
Tegarden 1999), industry and country could be differentiating variables in
the way those elements can be perceived and interpreted. Dennis e /.
(2008) suggest that companies are able to transmit simultaneously a
symbolic set of information including words, images, tables, that users are
able to choose according to their specific needs.

Study 2 aims at understanding if industry and country determi-
nants can affect the perception of the elements of the annual report in
terms of the communication strategy. A panel of experts was used, since
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their educational background and work experience make them less susce-
ptible to impression management than non-expert investors (Frederickson
and Miller 2004; Elliott 20006), thus allowing a better understanding of the
cognitive or affective mechanisms.

2.2.2  Research hypotheses

Different company and industry determinants influence the
decision to disclose (presence vs. absence of elements) and the consequent
level of disclosure (Bouton, Everaert and Roberts 2012). Regulators,
investors and other stakeholders have argued that comparability across
companies and industries is fundamental for users to analyze the financial
statement information (De Franco, Khotari and Verdi 2011). The language
used and the low comparability increase the difficulty to extract the useful
information from financial statements, rising information acquisition costs
(Li 2008). In particular, Lang and Stice-Lawrence (2014) found that disclo-
sure tends to be particulatly lengthy for banks and insurance companies
and shorter for industrial companies such as automobile manufacturers
and chemicals. On the other hand, bank and insurance disclosures also
tend to be more comparable than other industries. Therefore, it has been
hypothesized that:

H4: The industry has an effect on the extent to which visual elements
are used in annual reports.

Different accounting environments at national level have different
measurement, disclosure and presentational issues (Nobes 2014). Nobes
(1998) has identified two groups: the micro accounting group composed
of the Anglo-Saxon countries, and the macro accounting one that
corresponds to Latin countries. Such a classification is reflected in the
format and structure of annual report with a relative increase in
nonfinancial, presentational and voluntary disclosures and a relative
decrease in financial and compulsory disclosures (Ball, Kothari and Robin
2000). More specifically, in micro-based countries annual reports are
prepared on the needs of outsider stockholders, while in macro-based
countries insider lenders (such as banks and creditors) dominate as they
are less likely to demand extensive levels of financial information due to
the different alternative channels of financial communication.

Although the TAS/TFRS international principles aim to standardize
the content and the format of annual reports, national legislations and the
relative culture differentiate the way the information is presented (Ahmed,
Neel and Wang 2013; Barth, Landsman and Lang 2008; Lang and Stice-
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Lawrence 2015). However, managerial practices are not consistent across
countries due to the nature of the capital market and macroeconomic
aspects such as the level of economic development, tax regulations, legal
systems, regulatory enforcement regime, the status of the accounting
profession (Saudagaran 2004). Therefore, it has been hypothesized that:
H5: The country has an effect on the extent to which visual elements
are used in annual reports.

2.2.3  Method

A panel of 10 experts from international consulting companies
was selected to participate in the second study. They examined 120 annual
reports from listed companies of three different countries; the United
States, the United Kingdom and Italy. These countries are representatives
of the two major international taxonomical groups: macro (Italy) and micro
(UK and US). The UK and USA are also considered to strongly influence
reporting practices internationally (Nobes and Parker 2004); however, even
though they are similar in many respects (i.e., the legal system, the capital
market and the strong investor protection), they show some diversity of
practice (La Porta, Lopez-de-Silanes, Shleifer, and Vishny 1999, 2000). The
sample was composed of two subgroups: Financial companies (60
companies: Italy, 20; UK, 20; US, 20) and Industrial companies (60
companies: Italy, 20; UK, 20; US, 20).

The experts had to evaluate the annual reports in terms of the
visual elements chosen to disclose the company performance. They had
to rank the main visual elements widely accepted and investigated in
literature (Beattie and Jones 1992, 1997, 2000a,b; Beattie, Dhanami and
Jones 2008; Mather, Ramsay and Steen 2000). Each element had various
items (18 items in total), ranked in terms of importance using a seven-
point Likert scale, which ranges from 1 (not important) to 7 (very
important).

Specifically, for the front cover, the first visual element through
which a company presents itself, the items investigated were: a) the deco-
rative function; b) the information function; and ¢) communication
function (brands, photos, company profile etc). Internal pages and precisely
the balance between texts and visual elements that facilitate the readability
of the annual report, were analyzed through three items: a) layout; b) font
type; ¢) alternation between text and images, tables and graphs. Graphs
help communicate both financial and non-financial information and were
investigated through three items a) number and type; b) comprehensibility;
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and c) interest, graphic authenticity. Images help to communicate non-
financial information and the items investigated were: a) number and type;
b) subjects and c¢) quality. Finally, the contents help to communicate the
company values through the following items a) the index; b) specific se-
ctions; c) letter to shareholders; d) social contents; €) prospects; f) additional
information such as company profile, data flowchart, corporate review.

An ANOVA has been used to investigate the influence of the
various elements and to establish whether industry and country have an
effect on the five dimensions analyzed. Then, to better understand the
cross effect of country, industry and expertise the results of a factor
analysis have been plotted on a graph.

2.2.4 Results

Unexpectedly, the ANOVA shows that industry is not significant
for all elements: Front cover (F (2, 120) = .58 p = .810; MFG = 4.78 SDFG
= .23; MIG = 4.86 SDIG = .21), Internal pages (FF = .281 p = .597; MFG
=4.49 SDFG = .19; MIG = 4.63 SDIG = .18), Graphs (F = .300 p = .585;
MFG = 3.23 SDFG = .25; MIG = 3.05 SDIG = .23), Images (F = .22 p
=.882; MFG = 3.98 SDFG = .29; MIG = 4.04 SDIG = .27) and Contents
F=.071p =.790; MFG = 4.70 SDFG = .14; MIG = 4.75 SDIG = .13),
thus not verifying H4.

Instead, the results for country show a significant effect for all
elements except for graphs (F (2, 120) = .977 p = .380), thus H5 is partially
verified. In particular, the front cover (F (2, 120) = 27.453 p = .000) of
Italian annual reports (M = 3.44 SD = .21) is more functional, that is simply
a folder, while the American (M = 5.32 SD = .17) and British (M = 5.70
SD = .38) ones have not only a decorative function with colors, photos
and figures, but also an informative one through the use of key words and
pay offs to disclose the contents.

Congruently, the internal pages (F (2, 120) = 9.518 p = .000) are
used to give some information (e.g.,, brands, company profile, location and
contact numbers) in the first pages and flaps in a more attractive and
communicative way for the British (M = 5.23 SD = .32) and American (M
= 4.63 SD = .14) reports than the Italian ones (M = 3.83 SD = .18).

Also, the use of images (F (2, 120) = 6.581 p = .002) confirms the
pictorial elements as cues to better disclose company performance. In fact,
Anglo-Saxon reports (MUSA = 4.30 SD = .22; MUK = 4.61 SD = 48)
generally use more images than the Italian ones (M = 3.14 SD = .27); the
US and UK place photos of the CEO or Chairman, especially in the letter

23



A. PEzz1, L. PETRUZZELLIS, S. ROMANAZZI, L.. PIPER

to shareholders, or members of the board next to their biographies, the
brand or the product, or the employees; while in the Italian reports the
most depicted images are the premises, employees and products. This
difference highlights the nature of the relationship with the market of the
two models of accounting;

This is also reflected in the contents (FF (2, 120) = 22.826 p = .000),
highlighting the importance of an easy access to information in annual
reports. In fact, the Italian companies (M = 3.93 SD .13) are less focused
on entity-specific disclosures and avoid standard language than the US (M
=4.96 SD = .10) and the UK (M = 5.28 SD = .23) ones.

Unexpectedly, the graphs variable was not significant; however,
differences exist in the way they are used, which recall the different
accounting measurement and disclosure practices. The sample shows an
extensive use of graphs for financial variables (e.g., share value, accrued
dividend, net revenues, sales), with the British companies (M = 3.54 SD =
41) more communicative than the American M = 2.99 SD = .19) and
Italian (M = 2.89 SD = .23) ones.

In order to better understand the cross effect of country and
industry, a factor analysis was performed (Varimax rotation with Kaiser
normalization; KMO = .853; Variance explained: 87%). Two dimensions
emerged: 1) the communicability (X = .75) that identifies the elements of
the annual report that contribute to attracting and convincing the reader
clearly identifying the identity of the companyj its strategies and relational
aspects; and 2) the technicality (X = .91), which describes the technical
information, basically the financial data, and allows both the stakeholders
and the company “speak the same language” in order to better understand
all messages. Both dimensions recall the different cues that the readers can
use to easily access the content of the annual report and to quickly find all
the information they are looking for.

Plotting those dimensions together (Figure 2) the Italian companies
are in the opposite quadrant to the British and American ones. Italian
annual reports are used more to communicate technical information while
US annual reports are means of communication to the end market since
US companies are more interested in convincing different types of people
to invest in them. British companies however present both a technical and
a marketing approach.
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Figure 2
The use of annual report per industry and country
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The groups for each country are close together in each quadrant,
except for the UK ones. However, the Financial groups are positioned hi-
gher than the Industrial ones, except for Italy. For financial companies the
annual report is the most tangible part of their businesses together with
the higher expertise in collecting money and convincing people to invest.
As investors they are able to make deeper evaluations, since they constantly
analyze company reports, thus knowing what is important and how to com-
municate effectively.

In particular, UK companies show the highest distance between
the two groups as a consequence of the advanced financial system, which
means that the annual report is extremely focused on a communicative ap-
proach to corporate disclosure. In the same way, even though with a minor
gap, US annual reports are more marketing oriented. On the contrary, Ita-
lian companies, especially those belonging to the Financial group, tend
more to technical aspects, probably because the Italian capitalism is based
on bank and financial loans rather than more varied financing. Moreover,
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the fragmentation and the local level of the Italian banking system serve
the private segment more than the company one.

2.2.5 Discussion

Obviously, the two macro groups have different communication
needs and strategies with respect to their main stakeholder targets. The fi-
nancial group is more interested to target financial professionals since its
companies mostly communicate performance data to enable stockholders
to fully assess the financial performances. In fact, the annual report focuses
on the needs of the equity market. On the other hand, the industrial group
is more interested in establishing a strong relationship with the consumer
market and therefore uses more marketing tools, being more likely to com-
municate non-financial data (social, employee and environmental), which
are of less interest to stockholders.

Although companies in financial industry are likely to be keener
than those in industrial industries to communicate performance data that
will enable stockholders to better assess the financial performance of the
company, it resulted that they use, on average, the elements to disclose their
information in a less communicative and text centered approach.

The main explanation of those results can be found in the fact that
industrial companies have a more varied audience than the financial ones
and financial companies give more attention to the quantitative information
than the annual report narratives.

In terms of country, the Italian annual reports are characterized
by less creativity and are more technical with respect to the Anglo-Saxon
ones. This is probably due to the economic system in which these compa-
nies operate. While in Anglo-Saxon countries capitalism is based on equity
market and collecting investments from external sources, in Latin ones
(especially Italy) the huge presence of family businesses reduces the re-
course to external sources, whether financial or organizational; in fact, the
management of most of Italian firms usually includes family members in
order to directly control the family legacy.

These differences directly influence the use of the annual report
and its various components; while the Anglo-Saxon companies are more
exposed to the capital market and to the need of private investments in
proprietary capital, thus needing more presentational issues, the Latin ones
tend to preserve the traditional know how and legacy, thus being more te-
chnical and discursive.
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3 Conclusion

The two studies have proven that the way companies disclose their
performance information and instrumentally influence investors to act in
the interests of the company, depends not only on the content but also on
the way it is presented provided that it changes in terms of expertise, in-
dustry and country.

This paper contributes to the financial reporting and corporate di-
sclosure research, understanding how visual elements can affect the deci-
sion to invest. Visual elements create affective reactions to the company
that can have effects on memory and understanding, improving the credi-
bility and the comprehensibility of texts and numerical data. The way peo-
ple read an annual report is mostly rational, but the visual elements elicit
cognitive and affective responses in relation to the reader’s expertise, thus
influencing their decision to invest. The results also highlight that the vi-
sualization mitigates the company performance. Both experts and non-ex-
perts reduce their investment in the company with the best performance
when visual cues are introduced in the experiment.

Moreover, industry and country determinants have an important
role on the impact of the visual elements presented in the annual report.
This result has also practical implications; when a company is more expo-
sed to the capital market and to the need of private investments, the visual
elements are useful to attract investors and communicate performance data
to the equity market and professional targets. Instead, a company less orien-
ted to the equity market tend to disclose the information with a more di-
scursive approach, using visual elements to communicate non-financial
data and to establish a strong relationship with the stakeholders.

However, the paper has some limitations. First, more dimensions
that potentially can affect the decision to invest could be considered, given
that not all visual items are relevant to all companies. Also, only two groups
of industries were considered, but a country and/or industry specific ana-
lysis can improve the understanding of their influence.

Future research should investigate the relationship between visual
elements and corporate performance. The most and least profitable com-
panies use the visual elements in significantly different manners, whether
there is a causal relationship remains unanswered.
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ABSTRACT

Amidst the contemporary business environment, firms increasingly adopt
technological and digital strategies, often correlating positively with heightened
productivity. Notably, while technology holds the potential to address sustaina-
bility concerns, the agricultural sector’s profound environmental footprint
necessitates innovative, sustainable solutions. However, despite their advantages,
Europe, and particularly Italy, demonstrates low adoption of such innovations.
This study delves into the barriers hindering this adoption in Italian agriculture
and seeks strategies to augment productivity and sustainability. This paper
highlights the benefits of digitalization and innovation, emphasising their potential
to propel sustainability by conserving Harth’s resources. Focusing on Italy’s
agricultural industry, largely comprised of micro and small-scale enterprises, the
research highlights their hesitance in embracing innovation due to perceived
financial and risk burdens. The paper identifies consortiums as potential
facilitators in this technological evolution, minimising individualised costs and
risks. In conclusion, while the nexus between sustainable agriculture and digita-
lization is in its nascent stages, an array of promising avenues beckons, ranging
from the incorporation of big data analytics and machine learning to the implica-
tions of the digital transformation on traditional agricultural paradigms. This
paper serves as a comprehensive guide, accentuating both the challenges and
opportunities and setting the stage for further academic inquiries into Italy’s digital
agricultural journey.

KEYWORDS: Agriculture; Digitalization; Precision Farming; Sustainability;
Technological Innovation.
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1 Introduction

In the contemporary business landscape, the assimilation of
technological and digital measures by firms has often been positively
correlated with elevated levels of productivity and holistic advancement
(Federico, 2003). Recent studies indicate that such technological advance-
ments bolster investment propensities and employment opportunities (Liu
et al., 2022). However, the prevailing epoch demands an acute awareness of
the environmental impacts and sustainability dimensions of investment and
production strategies. Technological innovations emerge as instrumental in
addressing these sustainability concerns (Barzman and Morand, 20006).

Agriculture stands as a pivotal sector, being indispensable to human
survival. Yet its environmental footprint is profound (Kang and Banga,
2013). Specifically, the industry contributes to 10%-19% of anthropogenic
greenhouse gas emissions. This figure escalates to 25%-29% when
encompassing transformation processes (Babu e a/., 2022; Harsanyi ez al.,
2021; Vermeulen ez al., 2012). This environmental pressure underscores the
relevance of precision farming tools and climate-smart agricultural
practices, which have attracted considerable academic and policy-oriented
attention. Such innovative procedures and solutions ensure efficiency and
sustainability in agricultural operations by optimising the utilisation of
resources like water, fertilisers, and pesticides, which in turn augments
economic viability (Balafoutis ez a/., 2017).

The propensity of farmers to incorporate these precision tools is
intertwined with their adaptability to technological shifts in production
mechanisms and market distribution channels (Vecchio e al., 2020
Annunziata and Mariani, 2018; De Luca ¢f al., 2018). Yet, a paradox
emerges. Despite the evident multifaceted advantages of innovations and
digitalization, Europe, and more specifically, Italy, records a disappointingly
low adoption rate (Scudert ez al., 2022). This hesitance could be attributed
to an inadequate comprehension of the potential productivity gains or
perhaps a perceived complexity inherent to these innovations.

In response to this quandary, institutional bodies and policymakers
are actively devising strategies to galvanise the permeation of innovation
and digitalization in firms. A salient initiative by the European Union in
this regard is the quadrennial strategic plans, known as the Common
Agricultural Policy (CAP), which are meticulously crafted with the
objectives of fostering environmental, social, and economic sustainability
in agrarian and rural terrains.
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The primary objective of this study is to critically assess the
impediments stifling the proliferation of innovation and digitalization in
the Italian agricultural domain. Additionally, this research endeavours to
discern feasible strategies that policymakers and institutional entities might
deploy to enhance both the productivity and sustainability of the agricul-
tural industry.

The subsequent segments of this study are methodically arranged:
the forthcoming section offers a comprehensive review of the relevant
literature; this is followed by a delineation of the research methods; the
fourth section presents and analyses the research findings; the penultimate
section critically discussed the research findings; culminating with a
conclusion, drawing the salient insights of the study and suggesting
potential trajectories for future investigations.

2 Unveiling the Dual Role of Agriculture:
Environmental Impact and Technological Advancements

Although the primary focus of this research is not centred on
climate change, it intricately examines the nuances of the agricultural
industry, encompassing its investment dynamics. In the contemporary
context, discussions surrounding any subject are incomplete without
addressing its impacts on environmental terms (Deng e al., 2022).

The escalating levels of Greenhouse Gases (GHGs) in the
atmosphere, coupled with the palpable manifestations of climate change,
have garnered pronounced attention both in policy-making arenas, such as
the Intergovernmental Panel on Climate Change (IPCC), and within the
vast corpus of academic literature. To provide a quantitative insight, a
search query comprising the terms “climate” and “change” on the Scopus
database yielded 554.683 document results as of October 15, 2023.

Tracing back to the advent of the industrial revolution, there has
been a perceptible increase in anthropogenic emissions. Notably, since the
1950s, there has been a marked escalation in the concentrations of GHGs
like carbon dioxide (COZ2), methane (CH4), and nitrogen oxides. While it
is imperative to understand that GHG emissions are not solely attributable
to human endeavors, anthropogenic activities, in conjunction with geolo-
gical and natural processes, have perilously augmented these pollutants’
concentrations (Di Martino and Capasso, 2021). To enumerate, the
agriculture sector contributes between 10%-19% to these emissions (Babu
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et al., 2022; Harsanyi ez al., 2021). Further amplifying this, the agri-food
sector, which encompasses the entire spectrum from cultivation to
distribution, is responsible for 25%-29% of the overall GHG emissions
(Vermeulen ez al., 2012). These figures underscore the urgency for
interventions.

Precision agriculture emerges as a beacon in this scenario (Melillo
et al., 2021). As highlighted by the European Innovation Partnership for
Agricultural Productivity and Sustainability (EIP-AGRI), precision farming
encapsulates the promise of elevating efficiency and productivity, bolstering
sustainable resource utilisation, and ensuring both food security and
traceability (Vecchio 7 al., 2020).

To render a comprehensive understanding of the agricultural
industry, it is proposed to dissect the subject matter through the following
analytical framework:

1) The challenges in the agricultural firm’s management;

2) The incorporation of innovation within firms;

3) The trajectory of digital metamorphosis in the broader agricul-
tural landscape; and,

4) The nuances of digital evolution within the Italian agricultural
industry.

2.1 The challenges in the agricultural firm’s management

The successful development of sustainable agricultural practices
is contingent upon a firm’s capacity to manage resources efficiently.
Balafoutis e#/ (2017) delineate the multifaceted segments of the agricultu-
ral cycle that benefit from precision agriculture, encompassing activities
such as tillage, fertilisation, irrigation, and tractor-led infield operations.
Concurrently, Vermulen e# /. (2012) emphasise that a myriad of both pre-
production activities (including indirect repercussions like emissions from
the initiation of new farmlands) and post-production activities significantly
contribute to the environmental degradation attributable to agriculture and
its affiliated sectors. As production activities culminate, there’s often a
consequential generation of waste that needs to be managed, especially
within the agricultural paradigm. Babu ez a/. (2022) propose a compelling
discourse on waste management in the agricultural industry, highlighting
the potential of biowaste reincorporation into the production chain, often
facilitated by pioneering technological interventions.

Addressing this constellation of challenges mandates the presence
of very competent and skilled entrepreneurs. As firms expand in scale and
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diversify operations, the multifariousness of managing such organisations
can surpass the capabilities of a singular individual. Echoing this sentiment,
Konigova and Hron (2012) advocate for the recruitment of seasoned and
domain-specific managerial talent.

2.2 The incorporation of innovation within firms

Innovations associated with Industry 4.0 are now a tangible reality
for pioneering enterprises and offer a plethora of opportunities for Small
Medium Enterprises (SMEs) to bolster efficiency and foster growth. As
articulated by Labedzka (2021), firms aspiring to embrace 4.0 technological
advancements must grapple with both their financial capacity to invest and
the capabilities essential to harnessing these innovations. Transitioning
firms to this novel paradigm likely demands considerable investments,
encompassing hardware, software, and organisational restructuring. In
terms of hardware adaptations, Tran ez a/. (2023) advocate for the astute
strategy of retrofitting current machinery. This approach not only capita-
lises on the existing knowledge and expertise intrinsic to organisations but
often necessitates only minimal updates to equipment. Delving into
emerging technologies like blockchain, Garrocho ez a/. (2020) emphasise
that such innovations might necessitate a re-evaluation and potential
overhaul of organisational structures and operational logics.

Engaging with Industry 4.0 mandates a profound comprehension
of developmental and innovative processes. Hilkenmeyer ez a/. (2021)
underscore that collaborative endeavours enhance technology assimilation
within enterprises. However, it’s pertinent to note, as they suggest, that the
genesis of cooperation and innovation isn’t always a firm-driven initiative.
The instrumental role of policymakers and institutions in this transfor-
mative journey is underscored by Zonnenshain and Kenett (2020).

Interestingly, a forward-leaning perspective reveals that some firms
are already extending beyond the confines of Industry 4.0. Zizic ez al. (2022)
indicate a progressive shift towards Industry 5.0, with a pronounced
emphasis on the pivotal role of the workforce and a vision centred on
human-centric evolution.

Furthermore, Liu ez al. (2022) assert a consistent positive linkage
between the facets of innovation, employment, and investment. This
substantiates the premise that innovation is not merely beneficial but
quintessential for the holistic prosperity of both the economic and societal
ecosystems. However, it’s imperative, as echoed by both Chiariello e /.
(2021), that policymakers and institutional frameworks ensure equitable
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conditions for all stakeholders. This is particularly salient in redressing
educational disparities and bridging ICT infrastructural chasms, especially
within the Italian context.

2.3 The trajectory of digital metamorphosis in the broader agri-
cultural landscape

Digital transformation within the agricultural sector has been
observed to progress at a modest rate. This can be attributed to the sector’s
inherent traits, wherein adaptation largely follows a replicative approach.
Entrepreneurs often leverage the experiences and insights of their peers.
Scuderi ez al. (2022) underline that this innovation trajectory tends to
prioritise integration of new tools with existing systems over a wholesale
replacement of instruments and methodologies. This dynamic accentuates
the importance of collaborative innovation, fostering co-creation and co-
development endeavours between innovation originators and adopters.

Highlighting the early advantages of digital intervention, D’Antoni
et al. (2012) recognised the transformative effects of digital precision tools
on agricultural operations as early as 2009. For instance, the deployment
of autosteer GPS systems profoundly optimised productivity while
simultaneously refining resource utilization. Contemporary precision
agriculture instruments continue to herald substantial enhancements in
farming operations (Khalturina e/ a/., 2018). The landscape is increasingly
witnessing innovative pursuits in harmonising automation with agricultural
computerization. This entails the systematic deployment of resource and
energy-efficient technologies, thereby facilitating the modernization of
machinery and the digital infrastructure within agricultural enterprises.
Balafoutis ef a/. (2017) affirm that such innovations lead to a more
precision-driven approach to agricultural inputs, adapting to the specific
spatial and temporal demands of croplands. The net effect is a reduction
in GHG emissions coupled with gains in productivity and financial viability
(El Bilali e7 al., 2020).

Amidst the evident advantages conferred by digital innovation in
farming, there exists a compelling narrative surrounding the potential for
enhanced transparency. Automated monitoring of on-site and processing
activities, digitally catalogued on treatment ledgers, serves as an example
of this. Fiorentino ef al. (2022) underscore the value proposition of
achieving end-to-end traceability for agricultural produce. Moreover, adding
blockchain protocols to these datasets as suggested by Tiscini e 2/ (2020),
turns them into permanent public records that meet the needs and
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expectations of both consumers and regulatory bodies.

2.4 The nuances of digital evolution within the Italian agricul-
tural industry

Despite the apparent advantages conferred by innovation and
digitalization within firms, Caffaro and Cavallo (2020) highlight that
organisations often revert to more familiar and traditional practices after
briefly adopting novel technologies, even when they have realised benefits.
Nevertheless, the Italian agricultural industry has shown many cases of
successful innovation, driven both by private initiative and public
interventions or mandates.

A variety of factors and imperatives are driving the trajectory of
innovations and digital assimilation across various domains. Efficiency,
unsurprisingly, emerges as a primary consideration. Delving into different
sectors within Italian agriculture reveals an impetus towards enhancing
quality and productivity (Focacci e# al., 2018). Noteworthy investigations
have been conducted in pivotal sectors such as viticulture (Tiscini e# a/.,
2020; Zanin ez al., 2012) and olive oil production (De Luca e al., 2018) —
both integral to Italy’s agronomic identity. Tiscini ez a/. (2020) offer insights
into the potential implications of blockchain adoption for sustainable
business models in the agri-food industry.

Highlighting the Italian market’s ethos, De Luca e a/. (2018) highlight
the rising consumer demand for transparency, emphasising the imperative
for knowledge about food’s sustainability and safety. Comple-menting this
perspective, Annunziata and Mariani (2018) accentuate the discerning Italian
consumer’s appetite for food knowledge. Furthermore, Bucci ez a/. (2019)
bring to light an intriguing paradox: while innovation may appear tepid within
Italian agriculture, a significant fraction of global technological providers for
the sector hail from Italy. This reinforces the strategic essence of agronomic
innovation for Italy’s domestic economy, providing a rationale for the
proactive efforts of local and regional authorities to foster agricultural
digitalization and innovation (Andreoli and Gouerec, 2019; Chieco ¢z a/., 2019;
D’Oronzio and Sica, 2021; Procentese ez al., 2020).

Such strategic significance is exemplified in studies by D’Oronzio
and Costantini (2021) and Giar¢ and Vagnozzi (2022). These researchers
detail policy interventions formulated to augment collaborations between
organsational entities, research institu