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1  | INTRODUC TION

One of the flagship initiatives of the European Commission (EC) 
under the Europe 2020 strategy for smart, sustainable, and inclu‐
sive growth is related to the promotion of widespread access and 
use of Information and Communication Technologies (ICT), as it is 
seen as essential vehicle for the development of advanced services 
on the internet, such as e‐business, e‐government, or e‐learning. 
The EC designed in 2010 a strategy to encourage a pulsating digital 

economy by 2020 (EC, 2010). It outlines policies and actions aimed 
at maximizing the benefit of the digital era to all sections of soci‐
ety and the economy. A top priority initiative was adopted by the 
EC in 2015 (EC, 2015aa) to promote a better online access to goods 
and services and to ensure that the European economy and industry 
takes full advantage of the digital economy as a potential driver for 
growth.

ICT and its use have been spreading at an astonishing speed. 
The latest figures (December 2015) for the 28 member States in 
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Practical applications
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the European Union (EU28) show that 83% of households (Eurostar, 
2015) (most recent data in 2015) and 93% enterprises of all dimen‐
sions (Eurostar, 2014) (most recent data in 2009) have Internet access. 
These values increased almost 51% and 21%, respectively, in a decade. 
Thirty‐nine percent of EU enterprises used some type of social media 
(e.g., social networks, blogs, content‐sharing sites, and wikis) in 2015, 
and compared to 2013 their use strongly increased (Eurostar, 2016a), 
and 79% of these businesses, most of small dimension enterprises, 
used such applications to build their image and to market products.

According to (Eurostar, 2016b), nearly two‐thirds of EU citizens 
access the Internet every day (65%), but a substantial minority (22%) 
say that they never use the Internet or do not have access. In 2014, 
the share of the population that had no experience of internet use 
(whether at home, at work or elsewhere) was highest in Romania 
(39%), Bulgaria, Greece, Italy, and Portugal (30%).

As stated in (EC, 2015bb), besides accessing the Internet from 
a computer (92%), 61% of Internet users access it through a smart‐
phone, and 30% use a touchscreen tablet. More than half of Internet 
users in the EU say they use the Internet to access their e‐mail (86%), 
read news online (63%), access online social networks (60%), buy 
goods or services online (57%), or do online banking (54%), while 
23% sell goods or services. Portugal is placed in tail of the EU coun‐
tries, as only 48% of citizens use the Internet daily, 34% never use 
Internet, and 10% have no internet access. The overwhelming major‐
ity of Portuguese citizens (93%) access the Internet via the computer 
(EU 92%), followed by the smartphone for 38% (EU 61%) and by the 
tablet for 22% (EU 30%). The leading online activity is using the email 
(PT 82%, EU 86%), followed by the use of online social networks (PT 
76%, EU 60%), reading news online (PT 67%, EU 63%), perform on‐
line banking services (PT 26%, EU 54%), and purchasing goods or 
services (PT 20%, EU 57%). If it is considered the use of Internet for 
work or business purposes, more than one in three EU citizens (38%) 
use the Internet, while in Portugal, this value is around 25%. As 
stated by Lehmann, Reiche, and Schiefer (2012), the efficiency, pro‐
cess control, and consumer communications are all closely related 
to the use of ICT. Global networks, Internet, networked devices, 
sensors, online social networks, and strategies and methodologies 
of communication are of prime relevance for the competitiveness 
and sustainable development of the food sector. Thus, ICT play a 
transversal role in productivity and competitiveness of agricultural 
production systems, agri‐food, agro‐industrial, and forestry, as well 
as its shaping effects on the economic structure, social organiza‐
tion and sustainability of rural development. ICT are the instrument 
basis of the knowledge economy and allowed the development of 
innovative solutions in the operational management of production/
transformation systems that structure the global economic system 
by organizing the access to increasing information flows that allow 
integrate multidisciplinary perspectives for the optimization of its 
results. The agricultural system was also covered, and concepts 
such as precision agriculture, sensing/monitoring, traceability, auto‐
mation and robotics, market and access virtualizations, have been 
taking increasingly the daily lives of producers and industrial sector. 
However, the digital gap between rural and urban areas is not only 

a question of coverage. It is also related to transfer speed, quality, 
and cost. Operators cannot obtain an equivalent return between 
rural and urban customers. Boccia and Covino (2016) and Covino 
and Boccia (2016) state that agri‐food small and medium enterprises 
(SMEs), usually characterized by low research and development ex‐
penditure, must innovate in sustainable food quality that will foster 
their competitiveness. This concept may be supported by ICT tools.

This paper aims to identify, discuss and show examples of the 
transversal role of ICT solutions in the value chain of agriculture and 
agribusiness, in particular the optimization of resource management 
processes, access to markets, supply chains, dissemination of knowl‐
edge and extension services, and supply of financial e‐services. 
Additionally, it aims to show how ICT can promote the growth of 
value in production chains, and what their impacts on the develop‐
ment and sustainability of rural areas.

Given the interdisciplinary perspective, this article aims helping 
answer some important questions about the application of ICT in ag‐
riculture: What is the perception of producers and industrial of the ag‐
riculture sector on the usefulness of ICT in their economic activity? To 
what extent, the use of mobile phones and the internet has expanded/
diversified the turnover in the agricultural sector? What is the degree 
of penetration of ICT in the daily lives of producers and industrials of 
the agricultural sector? Is the everyday life of producers and industrials 
affected by the adoption/indifference/rejection of ICT in their eco‐
nomic activity? Are there differences in the level of ICT adoption de‐
pending on the agriculture sector that is considered, that is, meat, fish, 
horticultural, and others? The systems and scales of production affect 
the adoption of ICT? Are the age stratum and socioeconomic level of 
the users, barriers/facilitators for the incorporation of ICT in the daily 
life of their economic activities? The yield, well‐being, and quality of 
life of the producers and industrials of the sector has changed with the 
adoption of ICT? What are the effects observed in the agricultural sec‐
tor in terms of employment, productivity, and competitiveness? There 
is evidence of greater sustainability in rural development by adopting 
ICT? Which are? How to promote these transformations?

This paper tries to answer these questions by discussing the as‐
sessment and application of ICT solutions in agri‐food companies 
and businesses. The paper is divided mainly in two main parts. The 
first part is devoted to the study concerning the assessment of the 
potential of the technological modernization and innovation in stra‐
tegic and traditional sectors based on ICT, specifically of the agri‐
food sector. This part is organized as follows. Section 2 describes 
the framework of the study. The state‐of‐the‐art on the evaluation 
and application of ICT in the food sector and/or rural areas is de‐
scribed. The main objectives of the project that includes the assess‐
ment provided by this study are pointed out. Section 3 presents the 
materials and methods used to develop the analysis of the potential 
for technological modernization and innovation based on ICT in agri‐
food companies of the central region of Portugal. The sequential 
steps that compose the methodology followed are described. The 
procedures for the questionnaire construction and for the survey 
implementation are presented. Section 4 includes the results from 
the compilation of the questionnaire answers and its analysis and 
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discussion. Section 5 gathers the suggestions and recommendations 
that identify improvement opportunities arising from the cross anal‐
ysis in all sectors.

The second part of the paper is related to the implementation of 
ICT solutions in selected companies and the analysis and discussion 
of the results. Section 6 describes the ICT solutions implemented in 
a set of agri‐food businesses in traditional sectors, such as the cre‐
ation of webpage or Facebook pages, the configuration of Customer 
Relationship Management (CRM) software, among others. Section 7 
discusses the business improvements due to the implementation of 
ICT solutions and the evaluation and measurement of the influence 
of ICT in the competitiveness and economic growth of the compa‐
nies. Lastly, Section 8 describes the main conclusions of the study.

2  | FR AME WORK

One possible path to leverage the economic activity of food compa‐
nies, in face of the economic recession installed, is to encourage the 
use of new technologies in SMEs of strategic and traditional sectors.

Lehmann et al. (2012) provide an overview on the state‐of‐
the‐art in three use cases within the application domain of the 
food sector. The first case deals with management support for 
farming and the provision of appropriate IT support. The second 
one with logistics that might include aspects such as customer 
service, transportation, storage, plant site selection, inventory 
control, order processing, distribution, procurement, materials 
handling, return goods handling, and demand forecasting. The last 
case focuses on the awareness, that is, on the detailed informa‐
tion of food products and the proper communication to present 
and sell these food products. It focuses on the state‐of‐the‐art 
on technology (networked devices and networks for communica‐
tion), information content, organization, and collection as well as 
data exchange and interoperability. The authors concluded that 
the major interest in farming is in production control. The major 
interests in logistics are data transfer and communication of in‐
formation between stages of the chain related to tracking and 
tracing, monitoring of movements, product quality, and environ‐
mental impacts. In awareness, the major interest is in communica‐
tion with consumers. Some studies covered these use cases, from 
the implementation of new ICT (Kaloxylos et al., 2013; Mayer, 
2013; Schiefer, 2004), the proper determinants used to assess 
the ICT usage (Bayo‐Moriones & Lera‐López, 2007; Verdegem 
& De Marez, 2011), and surveys on rural areas to determine the 
ICT usage. Verdegem and De Marez (2011) developed a study 
to evaluate the ICT profile of 29 farms in the northern region of 
Greece using a semi‐structured interview process. They were not 
interested in evaluating whether a computer was available with an 
Internet connection for the needs of rural enterprise, but whether 
if it was used, for what purpose and in what way. The results of 
the research lead to the revelation of four kinds of ICT profiles in 
modern rural enterprises and a way of covering the ICT skills gaps 
of the farmers, via social environment.

Sturiale and Scuderi (2013) provide some indications about the 
involvement of social networks into the agri‐food system. An online 
survey was applied to 500 followers of a page in the Facebook social 
network. The results predict an increase of social commerce and that 
enterprises need new forms of collaboration with consumers, espe‐
cially within the online environment based on tools and interaction 
models as well as online platforms.

Moghaddam and Khatoon‐Abadi (2013) identified the factors 
influencing the adoption of ICT in a rural ICT center of an Iranian 
province. The survey was applied to 218 individuals. Based on the 
results, the existence of an ICT center reinforces the adoption of ICT 
regardless of the users' economic status. At the same time, factors 
such as individual, social, the households' informative & communica‐
tive, as well as the innovation‐related factors were found influential 
on the use of ICT.

Senthilkumar, Chander, Pandian, and Kumar (2013) performed a 
survey on 270 respondents comprising of 180 users and 90 nonus‐
ers of village information centers (VIC). A multiple linear regression 
analysis was applied to assess the factors associated with the VIC 
usage level in the study area. The study concluded that dairy farmers 
with higher land‐holding size and dairy herd size need good knowl‐
edge on dairy farming, so they are more likely to use VICs. Higher 
usage levels of VIC information contribute to knowledge gain, which 
in turn contributed to the effectiveness of VICs among the users.

Zhang, Wang, and Duan (2016) provide a comprehensive review 
and analysis of seven ICT‐based information dissemination models 
(1: web portal, 2: voice‐based service, 3: text (short message service)‐
based service, 4: self‐support online community, 5: interactive video 
conferencing service, 6: mobile internet‐based service, 7: unified mul‐
tichannel service model). Model 1, web portal, consists in using web 
pages to disseminate information while Model 6, consists in the mo‐
bile Internet technology. Model 7 considers all the relevant technolo‐
gies. The latter model is the current application trend in China.

Therefore, the use of ICT by incorporating innovative features with 
added value, improving the skills of SMEs activity, and promoting the 
modernization of regional business sector will foster the economy and 
competitiveness of agri‐food traditional sectors. Thus, there is the 
need for an urgent intervention. The project MITTIC—Technological 
modernization and innovation based on ICT in strategic and traditional 
sectors was proposed to help assisting this need (InovCluster, 2013). 
This European project aimed to promote the economic growth and the 
employment by increasing competitiveness in economic, strategic, and 
traditional sectors in the regions of Extremadura region of Spain and 
Centre and Alentejo regions of Portugal. This objective was accom‐
plished by proposing and implementing innovative models of organi‐
zation and production processes based on ICT solutions. The project 
had the following strategic objectives:

•	 Increase the innovative capabilities in terms of ICT: through im‐
proved management of knowledge, based on shared structures 
that optimize the resources in Research, Development and 
Innovation (R&D&I) and which allow joint requirements and op‐
portunities to be identified.
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•	 Update traditional productive sectors in terms of technology based 
on natural and strategic resources, by applying new business models 
or improving existing ones based on knowledge and ICT.

•	 Exchange new applications, processes, or valuing methods for 
products with productive sectors by means of ICT, to generate 
new opportunities for business or to promote business innovation 
in those that currently exist.

The project consortium was constituted by 12 partners, 7 from Spain, 
and 5 from Portugal.

The methodology used to develop the activities within this project 
started with the assessment of the potential of technological modern‐
ization and innovation based on ICT in strategic and traditional sectors, 
namely in companies of the agri‐food sectors of cereals, cheese, olive 
oil, dry sausages, honey, wine, and horticultural, located in the central 
region of Portugal. This assessment was supported on a survey applied 
to 50 agri‐food companies on the use of ICT tools in manufacturing 
processes as well as ICT tools for support, marketing, and sales.

2.1 | Assessment of the potential of technological 
modernization and innovation in strategic and 
traditional sectors based on ICT

The first activity of the project was the analysis of the potential 
for technological modernization and innovation based on ICT. This 
activity aimed to develop an in‐depth analysis of the use, introduc‐
tion, and adoption of ICT in manufacturing and sales processes in 
strategic and traditional sectors in Extremadura region of Spain and 
Centre and Alentejo regions of Portugal. A technological research 
of businesses in this sector on both sides of the border was carried 
out. This paper presents the results of the survey on the use of 
ICT tools for manufacturing processes and for support, marketing, 
and sales in order to assess the potential for technological mod‐
ernization and innovation based on ICT. The survey was applied 
to 50 agri‐food companies belonging to cereals, cheese, olive oil, 
dry sausages, honey, wine, and horticultural sectors located in the 
central region of Portugal. This analysis of the results assessment 
allowed to recommend and suggest solutions to increase the in‐
troduction and use rate for ICT tools in companies of each sector 
in order to improve their manufacturing and marketing processes. 
Furthermore, it provided support, guidance, and backing for the 
businesses being studied to introduce and implement support, 
marketing, and sales tools. These recommendations and sugges‐
tions were applied to a set of companies to evaluate the influence 
of ICT in the competitiveness and economic growth of agri‐food 
traditional sectors.

3  | MATERIAL S AND METHODS

The methodology for analysis of the potential for technological 
modernization and innovation based on ICT in agri‐food companies 
of the central region of Portugal followed three sequential steps:

•	 Step 1—Definition of the sample.
•	 Step 2—Script structuring and construction of the questionnaire.
•	 Step 3—Conducting interviews.

3.1 | Definition of the sample

The definition of the stratified sample required the following tasks:

•	 Identification of the different sub‐sectors of the traditional 
agri‐food sector with greater representation in central region of 
Portugal.

•	 Selection of the traditional agri‐food companies for the sample 
(provided by the InovCluster—Association of Agro‐Industrial 
Cluster of the Centre region of Portugal) (Botsiou & Dagdilelis, 
2013).

•	 Selection of alternative companies, to ensure in proper time, any 
failure, or refusal response by the respondents of the preselected 
sample.

•	 Survey and validation of telephone and email contacts of the 
sample.

InovCluster's associates were potential companies to be part of the 
study. The contact list was analyzed, and after starting the survey it 
was verified that some contacts no longer corresponded to the initial 
phone numbers. Additionally, in the light of the worsening economic 
and financial situation, some of the companies initially contacted 
were extinguish.

Notwithstanding these constraints, the information provided, 
combined with the inquiry method adopted, allowed for an import‐
ant methodological advance, namely allowing to direct the survey 
to all companies that fit the category and whose headquarters were 
in the central region of Portugal. These options increased the likeli‐
hood of obtaining more favorable response rates and ensured repre‐
sentativeness of the sampling process.

Table 1 shows the traditional agri‐food sectors evaluated, the 
number of companies surveyed in each sector, as well as the range 
of variation of some data of these companies, such as the number of 
workers and turnover. The sector that contributed with most compa‐
nies to the survey was the cereals sector, followed by the cheese sec‐
tor. Only two companies from the horticultural sector participated in 
the survey, so the results for this specific sector are very limited.

As shown in Table 1, most companies have between 1 and 
5 workers, so they have a small dimension. In the case of a single 
worker, this person is at the same time the owner, the manager, and 
the worker who uses ICT. Note that the turnover range is limited to 
the information provided by the companies.

3.2 | Script structuring and construction of the 
questionnaire

This step involved the definition of the screenplay for personal/tele‐
phone interview, supported by a number of issues directly related to 
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readiness for the use of ICT tools. The questionnaire was composed 
by 50 questions about the following topics:

•	 Company information: In the topic were requested the follow‐
ing details of the company: Name, Address, Sector, Dimension, 
Number of workers, Business volume.

•	 Use of ICT and Internet access: In the topic were requested de‐
tails concerning the: Use of computer systems, internet access, 
connected mobile devices, networks, corporate email address, 
enterprise management software, quality and traceability tools, 
cybersecurity, and automatic control.

•	 Use of Internet and online social networking: This topic covered 
questions related to web page and social networks, and its use.

•	 E‐commerce: This topic involved questions related to marketing 
campaigns through the web, buy and sale online.

•	 ICT training: This topic evaluates the type and frequency of ICT 
training in companies.

•	 Other concepts.

After the end of the inquiry process, the database where replies were 
loaded was built automatically by the online application used. After load‐
ing the 50‐person/telephone questionnaire results, data were exported 
in coma separate values format compatible with spreadsheet software.

3.3 | Conducting interviews

This step focused on the face and telephone interview process. In order 
to proceed rapidly with the face interviews, the team responsible to 
perform the live interviews was composed by two duly qualified ele‐
ments, which received specific training for this purpose. At first, a ses‐
sion for presenting the study objectives was performed, simulating the 
interview (identifying potential constraints in getting some answers) and 
the procedures required for loading the surveys in the online application 
(ensuring a permanent monitoring of fieldwork). Subsequently, results 
monitoring ensured the accuracy and quality of information obtained.

The live/telephone inquiry process took place between 
November 1 and December 15, 2014, resulting in 50 interviews vali‐
dated. The main constraints to conduct the interviews were:

•	 Specificities of some sectors concerning the work period (night or 
all day in the field) making it difficult to conduct telephone calls or 
arrange scheduling.

•	 Reduced sensitivity to the issues raised, as the business environ‐
ment in these sectors, with many family farms, demonstrates a 
strong detachment or perception of the issues involved (low qual‐
ifications and age of responsible/workers).

4  | RESULTS AND DISCUSSION

The compilation of questionnaire answers is described in this sec‐
tion. Only the most relevant data are presented, compared between 
sectors and discussed. The data is subdivided by the topics that 
structured the script. The results (positive answers) are presented 
as percentage to allow the subsequent comparative analysis of the 
results. It is important to highlight that the horticultural sector is 
characterized by the results of two questionnaires, which reduces 
its validity.

4.1 | Use of ICT and Internet access

Figure 1 shows the availability of a collaborator responsible for ICT 
area in the traditional agri‐food companies. Most of the companies 
have no one in charge for this area, although the large majority (90%) 
uses regularly ICT equipment as shown in Figure 2a.

Similar to the data obtained in the EC survey (EC, 2015bb), the 
computer is the usual equipment used to access Internet, although 
smartphone (24% in comparison with EU 61%) and touchscreen tablet 
(18% in comparison with EU 30%) are also used (see Figure 2b). The 
companies that answer negatively to this question pointed reasons 
such as lack of training, high cost, and no need for the business.

As shown in Figure 3, most of the companies have Internet ser‐
vice. Companies of cereals and cheese sectors show values below 
the average. Concerning the use mobile devices with Internet con‐
nection, fewer companies from the agri‐food sector use this ICT. 

TA B L E  1   Details of the companies surveyed

Sector
No. of compa‐
nies surveyed

No. of 
workers

Turnover 
[m€]

Min Max Min Max

Cereals 15 1 5 2.5 100

Cheese 9 1 5 50 800

Olive oil 9 1 5 7 120

Dry sausages 8 2 5 50 600

Honey 7 1 3 1 50

Wine 5 1 5 1 100

Horticultural 2 1 3 50  n.a.

Abbreviation: n.a., not applicable.

F I G U R E  1   Availability of a collaborator responsible for ICT area
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Only 20% of the surveyed companies from the cereals use it (see 
Figure 4a). For the companies that use it, most of them (62%) use this 
feature for web navigation (62%) and access e‐mail account (64%). 
The use of this feature for financial or industrial management appli‐
cations is still reduced as shown in Figure 4b.

Most companies do not have a local area network (LAN) in their 
facilities (60%). However, most of companies do have a corporate 
email address (68%).

As shown in Figure 5a, most companies use regularly ICT tools 
for financial management (72%), although almost exclusively they 
use invoicing tools (72%). Thus, other ICT tools such as accounting 
tools and online banking are not usually used as shown in Figure 5b. 
Most of companies belonging to the honey sector do not use these 
ICT tools (71%).

As shown in Figure 6, less than half of companies regularly use 
CRM systems to support tasks of buying analysis or planning sales 
(45%). The majority of the companies belonging to the cheese sector 
do not use this type of system (89%). Additionally, only one of the 
companies surveyed uses Enterprise Resource Planning software. 
84% of companies expressed that they have processes oriented for 
quality management related with:

•	 Hazard Analysis and Critical Control Points required by Food 
Safety standards.

•	 Standard ISO 9001.
•	 Biological certification.

Additionally, 80% of companies stated that they use tools for prod‐
ucts traceability. However, most of the tools used are not based in ICT.

The following question focused on the use and knowledge of com‐
puter security services to protect the ICT from cybercrime. 86% of 
companies claimed to use of a security service such as antivirus and 
firewall. Safety copies, authentication mechanisms, and secure servers 
are not usual security services used by the companies. Nevertheless, 
these concerns about cybercrime are reflected in spreader use of 
online security tools as antivirus software when compared with the 
results of EU, where 61% of the Internet users changed their online 
behavior due to security concerns (EC, 2015bb).

4.2 | Use of Internet and online social networking

Figure 7a shows the percentage of companies that have a webpage. 
Most of the companies do not have it (24%). Only half of companies of 
dry sausages and horticultural sectors have webpages. For the other 
sectors, the availability of a webpage is even more reduced. However, 
most of the companies are interested in creating a webpage in the 

F I G U R E  2   Usage frequency and type of ICT equipment. (a) Regular use of ICT equipment. (b) Type of ICT equipment used

(a) (b)

F I G U R E  3   Availability of internet service
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near future (44%) as shown in Figure 7b. However, there are still com‐
panies that claim not to need a company webpage (20%).

Most companies do not perform advertising campaigns through 
the Internet (60%). However, companies belonging to honey, wine, 
and horticultural sectors perform these type of campaigns (see 
Figure 8a). As shown in Figure 8b, half of the companies make use 
of social networks, mostly Facebook, for business purposes (54%). 
There are a reduced number of companies of the cereals sector per‐
forming this activity. The companies that provide a positive answer 
claim that online social networks are used as a consumer information 

channel and as vehicle to promote company marketing. Additionally, 
half of the companies make use of social networks to search for sup‐
pliers and customers (43%).

4.3 | E‐commerce

Most companies do not sale products online (74%) as shown in 
Figure 9. The companies belonging to the cereals, olive oil, and dry 
sausages do not make use of this potential use of ICT In the same 
sense, most companies do not purchase products for business over 

F I G U R E  4   Use of mobile devices with Internet connection. (a) Use of mobile devices with internet connection. (b) Use objective

(a) (b)

F I G U R E  5   Use of ICT tools for financial management. (a) Regular use of ICT tools for financial management. (b) Type of ICT tools for 
financial management

(a) (b)
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the Internet (68%) and half of the companies do not perform markets 
research over the Internet (52%).

4.4 | ICT training

Figure 10 shows the investment of agri‐food companies in ICT train‐
ing during the last year. The training of company collaborators during 
the last year in ICT is reduced in all agri‐food sectors (26%). Cereals, 
honey, and wine sectors did not encourage its collaborators to im‐
prove their knowledge and skills in ICT.

The ICT training performed on the companies during the last 
year focused the following topics:

•	 Office tools (text processor and spreadsheet).
•	 Applications for company specific systems.
•	 Enterprise management tools.

4.5 | Other concepts

The last question of the questionnaire asked owners, managers, 
and workers of agri‐food companies what are the equipment and/or 
technological solutions that may improve the company productivity 
and/or marketing of products and services. The overall answers are 
shown in Figure 11. 55% of companies think that possessing a com‐
pany's webpage will improve company productivity and/or market‐
ing of products and services. In addition, 41% of companies reveal 
that these objectives may also be accomplished providing ICT train‐
ing to their collaborators.

5  | SUGGESTIONS AND 
RECOMMENDATIONS

From a detailed analysis per sector, it turns out that the ICT usage 
is at approximately similar level. Thus, the following suggestions and 
recommendations that identify improvement opportunities arising 
from this analysis cross all sectors.

First, it is recommended to promote ICT training among com‐
pany collaborators, specifically to who is in charge of management 
and finances in these micro and small companies. This training will 
promote the visibility of the company and foster e‐commerce. The 
main objective is to make the owners/managers of these companies 
aware for the potential that the "virtual world" can offer to their 
businesses.

This objective can be accomplished pursuing the following 
recommendations:

•	 Creating the company webpage to promote visibility of the com‐
pany and to perform advertising campaigns through the Internet 
and online product sales.

F I G U R E  6   Regular use of a CRM system

F I G U R E  7   ICT solution: webpage. (a) Existence of company webpage. (b) Reasons for lack of company webpage

(a) (b)
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•	 Promoting ICT system upgrade in order to implement internal 
networks, which encourages setting corporate email and im‐
proves the communication between company employees. Thus, it 
is also recommended to assign the ICT responsibilities to a trained 
collaborator.

•	 Promoting the use of financial management tools, not only invoic‐
ing software. There are several suitable freeware tools for compa‐
nies that do not want to affect more costs to this area.

•	 Promoting the use of CRM systems.
•	 Promoting the use of ERP systems.
•	 Promoting the use of ICT tools in the process‐oriented quality 

management.

•	 Promote the use of ICT tools in product traceability.
•	 Creating a company account on online social networks to pro‐

mote the company's products.
•	 This analysis provides a technological assessment of ICT that may 

help achieving more modernization and technological innovation 
in the traditional and strategic sectors. However, not all compa‐
nies are suited to apply this set of recommendations. The sugges‐
tions and recommendations in terms of ICT tools application will 
depend on the specific characteristics of the company. Thus, it is 
necessary an in situ analysis to the manufacturing and marketing 
processes in order to determine the particular conditions that can 
be improved using ICT tools.

F I G U R E  8   Use of ICT solutions for promotion and business. (a) Promotion of advertising campaigns via Internet. (b) Use of social 
networks for business purposes

(a) (b)

F I G U R E  9   Companies selling products via Internet F I G U R E  1 0   Training in ICT for company collaborators in the last 
year
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5.1 | Application of ICT solution for technological 
modernization and innovation in strategic and 
traditional sectors

The results analysis of the survey applied to 51 traditional agri‐food 
companies in the Central region (Portugal) on the assessment for their 
technological modernization an innovation based on ICT, allowed to 
identify a number of opportunities for improvement that are believed 
to have cross‐impact on the agri‐food sector. So, a limited number 
(thirteen) of agri‐food companies in traditional sectors were supported 
on ICT, from web page creation process, Facebook pages to CRM con‐
figuration, in order to boost their online sales. The consequent results 
of the companies are analyzed to evaluate and measure the influence 
of ICT in the competitiveness and economic growth.

6  | COMPANIES’  IC T STATUS AND NEEDS

Table 2 gathers the ICT status and needs of each agri‐food company 
belonging to different traditional agri‐food sectors that participate 

in the study. The table describes if the company uses regularly a 
CRM system; if it has webpage; if it uses social networks (Facebook 
and other) for business purposes; and if it carries out advertising 
campaigns using the Internet.

7  | COMPANIES’  IC T SOLUTION

Table 3 shows the ICT solution developed to improve the competi‐
tiveness and economic growth of each agri‐food company of tradi‐
tional sector participating in the study.

The manager of Company C01 allowed the creation of the com‐
pany's Facebook page (https​://www.faceb​ook.com/tapad​adass​ortes/​
?fref=ts). An access to the personal account of company responsible 
was required to create the company's Facebook page associated to  
that user. The company C02 was supported in the development of a 
website to supplement the advertising campaigns performed through 
Facebook and to reach out their potential customers (http://quint​adoca​
pile.pt/).

The Company C03 did not used any type of ICT solution. Therefore, 
in order to start advertising products through the internet, the man‐
ager choose to be supported with the creation of a web page (http://
www.sabor​esdas​oalhe​ira.pt/). The manager requested a webpage 
available in two languages, Portuguese and English. A multipage struc‐
ture was developed with a minimal and clean design, focusing on the 
UX (user experience) and use on mobile platforms. The webpage of 
company C04 was also created to better disclosure the products and 
consequently to reach more customers (http://casaa​grico​lacab​ecoca​
rvao.pt/). The ICT solution for Company C05 was the development 
of the webpage (http://queij​ariac​asado​morga​do.com/). In regards to 
Company C06 (http://queij​ariaa​breu.pt/), the respective webpage was 
developed since it manager mentioned that the company’ productivity 
and/or commercialization of products and services could be improved 

F I G U R E  11   Equipment and technological solutions to improve 
productivity and/or marketing of products and services

Number Agri‐food sector CRM Website Social networks
Advertising 
via Internet

C01 Dairy (cheese) N N N N

C02 Dairy (cheese) N N Y Y

C03 Dairy (cheese) N N N N

C04 Dairy (cheese) Y N Y Y

C05 Dairy (cheese) N N Y N

C06 Dairy (cheese) N N N N

C07 Honey Y N N N

C08 Honey Y Y Y Y

C09 Honey N N N N

C10 Honey and sweet 
jams

Y N Y Y

C11 Meat (cured 
sausages)

N Y N (outdated) –

C12 Horticultural Y N Y Y

C13 Wine N Y Y Y

Abbreviations: N, No; Y, Yes.

TA B L E  2   ICT status and needs of 
agri‐food companies of traditional sector 
participating in the study

https://www.facebook.com/tapadadassortes/?fref=ts
https://www.facebook.com/tapadadassortes/?fref=ts
http://quintadocapile.pt/
http://quintadocapile.pt/
http://www.saboresdasoalheira.pt/
http://www.saboresdasoalheira.pt/
http://casaagricolacabecocarvao.pt/
http://casaagricolacabecocarvao.pt/
http://queijariacasadomorgado.com/
http://queijariaabreu.pt/
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Number Agri‐food sector ICT solution

C01 Dairy (cheese) 1.	Company's Facebook page

C02 Dairy (cheese) 1.	Company's website

C03 Dairy (cheese) 1.	CRM system
2.	Company's webpage
3.	 Improvement of the company's 

Facebook page

C04 Dairy (cheese) 1.	Company's webpage

C05 Dairy (cheese) 1.	Company's webpage

C06 Dairy (cheese) 1.	Company's webpage

C07 Honey 1.	Company's webpage
2.	 Improvement of the company's 

Facebook page

C08 Honey 1.	 Improvement of the company's 
webpage

C09 Honey 1.	Company's webpage

C10 Honey and sweet jams 1.	Company's webpage

C11 Meat (cured sausages) 1.	CRM system
2.	 Improvement of the company's 

Facebook page

C12 Horticultural 1.	Company's webpage

C13 Wine 1.	CRM system

TA B L E  3   ICT solution developed for 
the agri‐food companies of traditional 
sector participating in the study

F I G U R E  1 2   ICT solutions developed for the companies of the dairy (traditional cheese) sector. (a) Company's C01 Facebook page. 
(b) Company's C02 webpage. (c) Company's C03 webpage. (d) Company's C04 webpage. (e) Company's C05 webpage. (f) Company's C06 
webpage
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by disclosure them in the webpage. Figure 12 shows the ICT solutions 
developed for the companies of the dairy (traditional cheese) sector.

Company C07 already uses one of the recommended ICT 
solutions. The manager choose to be supported in the improve‐
ment of the Facebook page (https​://www.faceb​ook.com/claros.
pt?ref=aymt_homep​age_panel​).

Once the webpage of company C08 (http://sabor​esdop​alanq​
ue.pt/) already existed, the company intended to be supported in 
few changes to the webpage, in particular, the correction of some 
text, removing and adding some photos of their products, and also 
adding a newsletter.

Likewise Company C06, the ICT solutions for Companies C09 and 
C10 (http://doces​saber​es.pt/) consisted in the development of the 
companies webpages, since it managers pointed the same reasons 
that lead to the development of these ICT solutions. Figure 13 shows 
the ICT solutions developed for the companies of the honey sector.

Among the possible ICT solution for Company C11, the man‐
ager chosen the creation of a Facebook page of the company 
(https​://www.faceb​ook.com/Enchi​dos-Malpi​ca-do-Tejo-98243​
72651​11567/​) to show products and it production, as well as the 
pictures of participation in fairs and events. Since the responsible 
had no personal Facebook account, it was necessary to first create 
a profile and then create a company page. The results are shown 
in Figure 14.

The webpage of company C12 was created to show the compa‐
ny's history, products and contacts. The websites of companies (C02, 

C03, C04, C05, C06, C09, C10, and C12) were created using HTML5 
technology, CSS3 (Bootstrap framework and Font Awesome), 
JavaScript (jQuery). The homepage of the Company's C12 webpage 
is shown in Figure 15.

The Company C13 choose to be supported in the development 
of a CRM system. The development of the CRM system required 
the organization of the following data: Contacts, Organizations, 
Opportunities, Home, Reports, Projects, FAQ, Calendar, Leads, 
Documents, email campaigns, Social module, Forecasts, builder 
module, Recycling, and Label Editor. A window of the CRM tool is 
shown in Figure 16.

As output of the project, several webpages, Facebook pages, and 
CRM tools were developed or improved and configured, in order to 
boost the online sales of a set of agri‐food companies belonging to 
traditional sectors. It was intended that in the course of this activity 
improving the ICT of at least 25 of the 51 companies where the sur‐
vey conducted under the Activity 1 was conducted. However, most 
companies did not show interest to cooperate and proceed with the 
implementation of ICT improvements. The main argument pointed 
out by the companies’ managers was the lack of time. It is worth 
mentioning that even though interventions at the level of the pro‐
duction process and the introduction of support tools in some of its 
modules (accounting, logistics, and human resources) were planned, 
the companies expressed particular interest in the development of 
webpages and Facebook, and only one of which required setting 
up a CRM system. The major constraint pointed out was the time 

F I G U R E  1 3   ICT solutions developed for the companies of the honey sector. (a) Company's C07 Facebook page. (b) Company's C08 
webpage. (c) Company's C09 webpage. (d) Company's C10 webpage

https://www.facebook.com/claros.pt?ref=aymt_homepage_panel
https://www.facebook.com/claros.pt?ref=aymt_homepage_panel
http://saboresdopalanque.pt/
http://saboresdopalanque.pt/
http://docessaberes.pt/
https://www.facebook.com/Enchidos-Malpica-do-Tejo-982437265111567/
https://www.facebook.com/Enchidos-Malpica-do-Tejo-982437265111567/
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required to setting up the ICT improvement that took significantly 
longer than originally planned, mainly due to delays in collecting data 
process, information needed and validation of implementations. It 
is considered that so far interesting results have obtained, which 
sustain the reasons to further proceed with this kind of support in 
agri‐food companies The 13 companies intervened expressed full 
satisfaction with the ICT solution. Figure 17 shows the satisfaction 

survey results on the ICT solution that was developed. The satis‐
faction survey analyzed four main topics: (a) overall image of the 
organization responsible for the development of the ICT solution; 
(b) involvement and participation; (c) accessibility; and (d) products 
and services.

Figure 17 clearly shows that companies’ managers consider 
very positive the ICT solution developed and provided feedback 

F I G U R E  1 4   ICT solution developed for the company of the meat (cured sausages) sector

F I G U R E  1 5   ICT solution developed for the company of the horticultural sector
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F I G U R E  1 6   ICT solution developed for the company of the wine sector

F I G U R E  1 7   Results of the satisfaction survey results on the ICT solution that was developed. (a) Overall image of the organization. (b) 
Involvement and participation. (c) Accessibility. (d) Products and services

(a) (b)

(c) (d)
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concerning the positive impact in sales due to the visibility of the 
company on the web.

8  | CONCLUSIONS

This paper presents the results of a survey for the assessment of the 
potential for technological modernization and innovation based on 
ICT. The survey was applied to 50 agri‐food companies belonging 
to cereals, cheese, olive oil, dry sausages, honey, wine, and horti‐
cultural sectors located in the central region of Portugal. The main 
objective of this analysis is to propose actions and measures that 
promote economic growth and employment by increasing competi‐
tiveness in economy strategic and traditional sectors.

The analysis of results suggests that most company owners and/
or managers use ICT tools, but at different levels. There are those that 
are familiarized in the use of ICT and use it in their enterprise, but also 
the precise opposite type where they claim total disinterest for ICT, 
either due to cost or no need for it application in their specific busi‐
ness. Although the study was performed in a single limited region of 
Portugal, what can be seen as limitation by reducing the results gener‐
alization, the results are especially useful for countries, like Portugal or 
Spain, with great opportunities to improve ICT diffusion rates.

From the results analysis, it is recommended to promote ICT 
training among company collaborators to improve the knowledge on 
ICT applications as well as their skills. These educational programs 
aim not only to improve these competences but also to change dis‐
trust and suspicion attitudes about ICT tools. The creation of web‐
pages is also fundamental to promote the visibility of the company 
and to increase the e‐commerce.

The recommendations and suggestions that result from the as‐
sessment were applied to a limited set of companies to evaluate and 
measure the influence of ICT in the competitiveness and economic 
growth of agri‐food traditional sectors. The main ICT solution were the 
creation of Facebook page and company webpage. A CRM system was 
developed for one company. A satisfaction survey was carried out at 
the end of the implementation of the ICT solutions. Companies’ man‐
agers were fully satisfied with the ICT solution developed specifically 
for their companies and asserted that the company sales increased 
due to the web visibility gained by the company products.
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