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Internet of Things (IoT) is a term used to express the new evolution of the Internet which brings 

major changes both to economy and society as well as in the business environment and industry, 

in which any physical or virtual object can be connected to other objects or people through the 

Internet. The usage of IoT technology in Supply Chain Management increase the overall per-

formance and relationship between the supply chain members well as the relationship with the 

customers, competitors, and suppliers, facilitating the capture, transmission, and analysis of 

data, having a variety of applications. Our study aim is to analyze the performance factors that 

are influencing the adoption of Internet of Things technology in Supply Chain Management. In 

order to identify and examine the factors a quantitative research it’s conducted because it al-

lows understanding the factors that characterize an organization and the relations between it 

and its members, factors that are contributing to better prosperity of the organization and to 

an increase of performance achieved through the chain, facilitating the integration of business 

processes between members. 
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1 Introduction 

In the present, the Internet of Things repre-

sents a new stage in the evolution of the Inter-

net that brings major changes in our world, 

transforming it in a smart virtual world capa-

ble of sensing, analyzing and adapting to new 

conditions to contribute to improving the 

quality of life and safety of people. We can 

notice that as advances, communication and 

processing capabilities are becoming more ac-

cessible and more varied, which means that a 

closer interconnection facilitates the use of 

these possibilities. In this context, Internet of 

Things can be seen as a global infrastructure 

of interconnected physical things that offers 

transparency to the Supply Chain Manage-

ment. The last studies regarding innovations 

and performance across supply chain manage-

ment, such as for Internet of Things are a rel-

atively new and complex issue [22]. Despite 

the advantages offered by it, however, it has 

not been widely adopted in the supply chain 

and logistics industry, some relevant studies 

been related to supply chain innovations, ag-

riculture supply chain, supply chain risk man-

agement, social responsibility, warehousing 

[12]. 

The use of Internet of Things in the manufac-

turing and supply chains is known as Indus-

trial Internet of Things (IIoT) [10] and is being 

applied to collect on-site real-time infor-

mation, with direct effects on operations of 

enterprises.  

Some authors affirms that the adoptions of 

IoT technology must consider several factors, 

as cost, standards, patents, the infrastructure 

of the overall supply chain, return on invest-

ment (ROI rate), compatibility, and technol-

ogy transfer. The usage of Internet of Things 

in the management of supply chain represents 

a complicated process, where organizations 

may have different expectations and attitudes 

toward accepting the new technologies [23] 

 

2. Literature review 

The term “Internet of Things” also encoun-

tered under the acronym IoT represents a new 

world of ubiquitous connectivity and intelli-

gence, in which a structure of physical objects 



Informatica Economică vol. 24, no. 3/2020  17 

 

containing electronic components, are en-

dowed with different capacities (measure-

ment, control, monitoring) [5] and connected 

with each other with the help of the Internet in 

and beyond the public, private, industrial 

space, allowing to obtain information regard-

ing the their condition and / and the state of 

the environment [8]. The object’s communi-

cation ability is acquired both due to their in-

tegration with sensors (action carried out by 

more and more objects) and to the Internet 

connection, facilitating the development of in-

tegrated services and leading to the optimiza-

tion of existing or newly created systems. 

Among the elements that contribute to the 

great potential of this field, we can highlight: 

remote access/control, real-time access to 

data, systems integration, obtaining large 

amounts of sensory data, monitoring and sur-

veillance, and others. 

The Internet of Things represents a determi-

nant factor in changing supply chains, starting 

from a linear process, carried out step by step, 

to a continuous flow of data based on infor-

mation. Among the benefits of using IoT in 

supply chain management, we can mention 

improving communication and customer ex-

perience as well as increasing the number of 

innovations. Internally, companies use this 

technology for real-time activities such as col-

lecting, analyzing and generating data to ob-

tain information about customers, processes, 

services, markets and partner companies that 

can be used later for making decisions. Exter-

nally, by using the Internet, IoT contributes to 

the design of scalable, fast, dedicated and ac-

tive platforms. The global economic evolution 

leads to an increase of the competitiveness be-

tween organizations, which can be sustained 

by the creation of a network of organizations, 

known as a supply chain that collaborates and 

coordinates its activities to deliver a product 

on the market. The organizations involved in 

the efficient production and supply of prod-

ucts to customers are managed in the form of 

economic systems that implement internal 

mechanisms and develop chain incentives to 

ensure timely execution of production and de-

livery commitments.  

The systems integration is a network of busi-

ness relationships, realized to manage the up-

stream and downstream flows of products, 

services, finances and information from a 

source to a client being known as the supply 

chain management [17]. In the context of in-

creasing the number of companies affiliated 

with the supply chains in today's business en-

vironment and the benefits obtained from 

these associations, we can see that supply 

chain management has become an important 

component of the organizations management 

systems, contributing both to reducing costs 

and to maintain and improve the quality of 

goods and services delivered. 

 

3. Research hypothesis 

By facilitating the integration of business pro-

cesses the performance between supply chain 

members is improved, is also fueled by the 

adoption and use of technologies and software 

tools specific to Information Technology 

(abv. IT - Internet Technology) [18]. To im-

prove the performance in the Supply Chain 

Management by using the Internet of Things, 

the evolution of technology is monitored 

along with the relationships between members 

of the supply chain as well as the relationships 

with the customers, competitors, and suppli-

ers. Since the decision to adopt Internet of 

Things technology is influenced by the factors 

underlying each member organization of the 

supply chain, we can consider that the supply 

chain performance can be measured from 

three points of view: organizational factors, 

inter-organizational factors and technological 

factors [18]. To analyze the factors that are in-

fluencing the adoption of IoT technology in 

Supply Chain Management, we use a series of 

hypothesis based on the performance factors. 

 

Organizational factors 

At the organizational level, the research aims 

at the organizational structure of the company 

establishing as evaluation factors: the size 

(measured by revenues, number of staff), the 

financial resources and the degree of centrali-

zation of the company. 
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The size of a company and the financial re-

sources are factors that influence the organi-

zational structure as the company is larger and 

has more financial resources, the more tech-

nologically advanced the company is consid-

ered. From financial resources point of view, 

these contribute to improving the ability of 

large companies to accept the risks arising 

from investing in new technologies. Previous 

literature shows that only a reduced number of 

studies have focused on the adoption of IoT in 

small and medium-sized enterprises, despite 

the exponential growth of the interest shown 

on IoT technology in these enterprises, target-

ing more large enterprises that they have ben-

efited more from this technology, benefiting 

from improved sales and lower costs [15], [3]. 

Thus it is hypothesized that: 

H1. There is a positive relationship between 

the size of the company and the adoption of 

IoT technology in SCM. 

H2. There is a positive relationship between 

the financial resources of the company and 

the adoption of IoT technology in SCM. 

The need for power allocation appears along 

with the increase of the company size, the ac-

tion carried out by its management to the 

lower levels, thus the power is distributed dif-

ferentially between the social positions within 

a company. This action is known as centrali-

zation aimed at the participation of members 

from various departments in decision making 

(regarding resource allocation and organiza-

tional policy) and the hierarchy of authority 

that indicates the degree of concentration in 

the decision-making process regarding task 

performance [9], [16]. From the centralization 

point of view, link with the adoption of de-

vices and technologies specific to the IoT, 

some authors [13] assert that there is a positive 

connection, thus supporting top management 

would significantly influence the adoption of 

Internet technology. Other authors [21] argue 

that decentralized organizations are more 

likely to adopt innovative and integrative 

technologies, allowing better coordination be-

tween the participants of the supply chain, as 

well as between the people in the company. 

Thus it is hypothesized that: 

H3. There is a negative relationship between 

the degree of centralization of the company 

and the adoption of IoT technology in SCM. 

 

Inter-organizational factors 

The best way to manage the business and im-

prove the performance is to manage it within 

a supply chain, ensuring the close relation-

ships and collaborations between its members 

requiring openness from all members to facil-

itate the exchange of information between or-

ganizations [2]. 

The efficient management of the supply chain 

requires trust between partners, this being de-

fined by the expectation expressed by an 

agent, that his business partner will behave in 

a manner acceptable to both parties, not ex-

ploiting the vulnerabilities of the other [11]. 

Inter-organizational trust facilitates the ex-

change of information, bringing important 

benefits to partners in a supply chain, such as 

improving collaboration and communication, 

increasing efficiency and increasing accuracy. 

Organizations that have high values regarding 

the degree of trust in their partners, developed 

through cooperation and information ex-

change, tend to have a high degree regarding 

the adoption of devices and technologies spe-

cific to the Internet of Things, this being done 

to strengthen the relations and improve the 

communication between the partners. Thus it 

is hypothesized that: 

H4. There is a positive relationship between 

inter-organizational trust between the mem-

bers of a supply chain and the adoption of IoT 

technology in SCM. 

The market information transmitted among 

the partners in a supply chain and the activities 

undertaken by the independent companies 

(two or more) are co-opted to orient the cur-

rent and future needs of the customers, in 

other words, they are pursued with the pur-

pose of creating an individual relationship 

sensitive to market demands, known as inter-

organizational market orientation [19]. The 

adoption of technologies specific to the Inter-

net of Things in companies characterized by a 

market orientation helps to increase the speed 

and accuracy of deliveries, improving the per-
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formance for end customers and their respon-

siveness, while improving the supply chain of 

which the companies are part, the information 

being efficiently distributed among the supply 

chain partners. Thus it is hypothesized that: 

H5. There is a positive relationship between 

the inter-organizational market orientation 

and the adoption of IoT technology in SCM. 

 

Technological factors 

In addition to the organizational and inter-or-

ganizational approach, we are also consider-

ing an approach of the technological factors 

that reveal aspects of the technology itself. 

Technological factors influence how equip-

ment is used in a company and how it oper-

ates. Due to increased dependence on equip-

ment, technological factors are currently hav-

ing a significantly greater effect on the perfor-

mance of a business compared to previous 

years [3], [7]. Technological developments 

characterized by innovation contribute to the 

adoption of devices and technology specific to 

the Internet of Things, being an important as-

pect taken into consideration. The authors [4] 

examined the characteristics of innovations 

individually and in common with other organ-

izations and noted that the characteristics of 

innovation such as perceived usefulness, in-

tention to use, ease of use, compatibility, rela-

tive advantage, and complexity positively 

contribute to the adoption of new technologies 

in an organization as well as in member organ-

izations of a supply chain. As individual fac-

tors are not taken into account in this research, 

only aspects of perceived usefulness and ease 

of use will be studied further. The two charac-

teristics represents dimensions of the ad-

vantage offered by a new product, being a 

precedent for adopting the technology specific 

to the Internet of Things. Thus it is hypothe-

sized that: 

H6. There is a positive relationship between 

new product advantage and the adoption of 

IoT technology in SCM. 

Since the relative advantage is often measured 

in financial terms, the Return on investment 

rate (known as the ROI rate) and the period of 

time until the ROI is reached are used as indi-

cators of measuring the advantage over the 

previous technology. Thus it is hypothesized 

that: 

H7. There is a positive relationship between 

the ROI rate targeted by the company and the 

adoption of IoT technology in SCM. 

H8. There is a negative relationship between 

the period of time until the ROI rate reached 

by the company and the adoption of IoT tech-

nology in SCM. 

The rate of recovery of the investment offers 

the possibility to evaluate the efficiency of the 

investment made by the companies. This can 

be found in the form of a percentage or ratio 

due to the distribution of the benefit (return) 

of the investment at its cost. 

  

4. Research results 

The survey subjects of this research question-

naire are employees from companies active in 

the field of agriculture, from the area of Mol-

dova, from Romania, randomly chosen who 

have management or decision-making func-

tions, at least 2 years old and who has/have 

been related to the Internet of Things technol-

ogy. The questionnaire was sent by e-mail for 

completion to 292 professionals, being recov-

ered from 188 questionnaires (64.38% recov-

ery rate), out of which 112 questionnaires 

were valid (59.57%). The questionnaire of this 

research includes five parts, structured as fol-

lows: 

Part I. Includes data on the respondent and the 

company in which it operates, being made up 

of different types of questions: grid (with only 

one answer), open and closed dichotomies, to-

talling 15 questions. 

Part II - V. Each part contains an answer ma-

trix-type opinion question using a Likert scale 

and a scale aimed at the implementation inten-

tion, offering the possibility to measure sev-

eral aspects, among which: The importance of 

improving certain aspects in company, level 

of adoption, the relationship between SCM 

members and characteristics of IoT adoptions 

in SCM. 

For testing the research hypotheses a logistic 

regression model was used that models the re-

lationship between an independent variables 

and a dichotomous dependent variable, which 
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takes values 1 and 0. This analysis is con-

sistent with previous studies conducted to ex-

amine the factors that may influence technol-

ogy innovation and adoption in an organiza-

tion, individually or collectively when we are 

talking about member companies in a supply 

chain. The adoption of devices and technolo-

gies specific to the Internet of Things was re-

duced for the explanatory variables: size, fi-

nancial resources, centralization, inter-organ-

izational trust, inter-organizational market 

orientation, new product advantage, ROI rate, 

and the period of time until the ROI rate is 

reached. 

Therefore, the theoretical model can be de-

fined as follows: 

 
𝛾 =  𝛽0 +  𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽4𝑋4 + 𝛽5𝑋5 + 𝛽6𝑋6 + 𝛽7𝑋7 + 𝛽8𝑋8 

 

where, 

𝛾  = represents the adoption of IoT technol-

ogy 

𝑋1 = used to measure the company size 

𝑋2 = used to measure the financial resources 

𝑋3 = used to measure the centralization 

𝑋4 = used to measure the inter-organizational 

trust 

𝑋5 = used to measure the inter-organizational 

market orientation 

𝑋6 = used to measure the new product ad-

vantage 

𝑋7 = used to measure the ROI rate 

𝑋8 = used to measure the period of time until 

the ROI rate is reached 

𝛽0 = is a constant representing the natural 

logarithm of the odds status for the null val-

ues of all variables 

Because the independent variables: company 

size, financial resources, ROI rate, the period 

of time until the ROI rate is reached has sev-

eral non-numeric variants, their transfor-

mations were performed in binary variables to 

record the transformations undergone to meet 

a specific condition, using 1 for present and 0 

for absent. For the other variables, we can 

consider the following conditions. 

We will target in our study small-medium size 

companies, defining the odds ratio for the var-

iable Company size based on the number of 

employees, and for the variable Financial re-

sources based on the net profit. 

 

𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝑠𝑖𝑧𝑒 =  {   
1, 𝑖𝑓 𝑛𝑜 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 < 250     
 0, 𝑖𝑓 𝑛𝑜 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 ≥ 250      

 

 

𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑟𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠 = {
1, 𝑁𝑒𝑡 𝑝𝑟𝑜𝑓𝑖𝑡 < 100.000

      0,   𝑁𝑒𝑡 𝑝𝑟𝑜𝑓𝑖𝑡 ≥ 100.000            
 

 

From the ROI rate point of view, the objective 

was to obtain a positive percentage, at an av-

erage rate, up to 5%. 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑅𝑂𝐼 = {
1,   𝑜𝑣𝑒𝑟 5%

      0,   𝑢𝑝 𝑡𝑜 5 %  
 

Since the aim is to achieve the return on in-

vestment in the shortest time, we will follow 

the values obtained up to one year. 

𝑅𝑂𝐼 𝑡𝑖𝑚𝑒 = {
1,   𝑢𝑝 𝑡𝑜 1 𝑦𝑒𝑎𝑟

      0,   𝑢𝑝 𝑡𝑜 5 𝑦𝑒𝑎𝑟𝑠   
 

To obtain the scores of the independent varia-

bles: centralization, inter-organizational con-

fidence, inter-organizational market orienta-

tion and the advantage offered by a new prod-

uct, the arithmetic mean of the elements for 

each variable was calculated. 

The dependent variable is found in the data-

base under the name IoT adoption, described 

with the help of question no. 10 from the ques-

tionnaire. 

 

𝐼𝑜𝑇 𝑎𝑑𝑜𝑝𝑡𝑖𝑜𝑛 = {
1, if IoT technology were adopted  

0,     if IoT technology weren′t adopted
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According to Fig. 1, we can report that the var-

iables Company size (B = 3,098, sig = 0.004), 

Financial resources (B = 5,191, sig = 0,000), 

New Product Advantage (B = 1,965, sig = 

0.014), Estimated ROI rate (B = 5,409, sig = 

0.002) they still have a significant effect (sig 

<0.05), representing important predictors of 

the adoption of specific IoT technology, sup-

porting hypotheses H1, H2, H6, H7. 

 

Fig. 1 The combined effect of independent variables concerning the dependent variable 

 

Although support was found for two of the as-

sumptions related to the forecasting of organ-

izational factors, regarding the degree of cen-

tralization, it seems that it did not prove to be 

significant (B = -0.694, sig = 0.303), contrib-

uting to the rejection of the H3 hypothesis. 

The inter-organizational factors do not have a 

notable influence for the adoption of IoT, hy-

potheses H4, H5 are not accepted, due to the 

fact that there was no significant effect from 

the point of view of the independent variables 

Inter-organizational Trust (B = -, 342, sig = 

0.502), Inter-organizational market orienta-

tion (B = 1,110, sig = 0.068), even though the 

inter-organizational market orientation factor 

is approaching a statistical significance. The 

results also do not support the hypothesis H8, 

the time for the recovery of the investment is 

not a significant provider of IoT adoption, the 

expected period of time before achieving the 

ROI rate is higher than expected (B = -, 576, 

sig = 0.557), so that organizations with longer 

time horizons (up to 5 years) are more likely 

to adopt IoT technology. 

 

Hypoth-

esis 

Result 

H1 Accepted 

H2 Accepted 

H3 Rejected 

H4 Rejected 

H5 Rejected 

H6 Accepted 

H7 Accepted 

H8 Rejected 
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In conclusion, the organizational factors 

alongside the technological ones have a partial 

contribution and a significant effect on the 

adoption of IoT technology, while the inter-

organizational factors have no effect. 

 

5. Conclusions 

The purpose of the research was to examine 

the factors that influence the adoption of IoT 

technologies in supply chain management. 

The results of the study show that, in general, 

the model built on the variables that define the 

factors that underlie each member company of 

the supply chain is statistically significant. 

The organizational factors characterized by 

the size and financial resources, together with 

the technological ones, in particular, the ad-

vantage offered by a new product and the rate 

of return on investment are important predic-

tors of the adoption of IoT technology. The in-

ter-organizational factors inter-organizational 

confidence and inter-organizational orienta-

tion on the market together with the organiza-

tional factor specific to the degree of centrali-

zation and the technological factor specific to 

the time of reaching the ROI rate do not sig-

nificantly influence the adoption of the IoT 

technology in the management of the supply 

chains. 
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