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Abstract:  

Digital twin technology is among the emerging and most advanced 

technologies that connect a physical system (products, equipment, ...) With 

another intangible (virtual), through a set of equipment, tools and programs, 

and with the availability of certain conditions. This technology has helped 

develop global production techniques and thus the development of the 

global economy, so it has become one of the basic pillars of its development 

due to the continuous increase in demand for it. This study aimed to shed 

light on both the prospects for implementing digital twin technology and the 

challenges it faces. The study reached an important conclusion that this 

technology has become more in demand for its contribution to solving some 

of the important problems that the global economy was suffering from, 

despite the challenges it faces. Economic institutions must address most of 

these challenges through active engagement in the development of the 

technology by providing funding and establishing specialized bodies for this 

purpose. This can be achieved by strengthening their digital infrastructure, 

forming qualified teams, and integrating collected data to enable the gradual 

implementation of digital twin technology.  

Keywords: Modern technologies, global economy, digital twin technology, 

aggregate demand, aggregate supply. 
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 ملخص:

ً يٍ بٍٍ انخكُٕنٕخٍبث انُبشئت ٔالاكثش حطٕسا، انخً حمٕو حعخبش حكُٕنٕخٍب انخٕأو انشلً

بشبػ َظبو انًبدي )يُخدبث، يعذاث، ...( ببخش غٍش يبدي )افخشاظً(، عٍ غشٌك يدًٕعت يٍ 

انًعذاث ٔالادٔاث ٔانبشايح، ٔبخٕفش ششٔغ يعٍُت، ٔنمذ سبعذث ْزِ انخكُٕنٕخٍب عهى حطٌٕش 

الالخصبد انعبنًً، فأصبحج عًٕد يٍ بٍٍ الاعًذة الاسبسٍت حمٍُبث الاَخبج انعبنًً ٔببنخبنً حطٕس 

نخطٕسِ َظشا نخزاٌذ انطهب عهٍٓب ببسخًشاس. ْٔذفج ْزِ انذساست انى حسهٍػ انعٕء عهى كم يٍ 

افبق حطبٍك حكُٕنٕخٍب انخٕأو انشلًً ٔانخحذٌبث انخً حٕاخٓٓب، ٔحٕصهج انذساست انى َخٍدت يًٓت اٌ 

ش غهبب نًسبًْخٓب بحم بعط انًشبكم انًًٓت انخً كبٌ ٌعبًَ يُّ ْزِ انخكُٕنٕخٍب اصبحج أكث

الالخصبد انعبنًً، ببنشغى يٍ انخحذٌبث انخً حٕاخٓٓب، ٌخٕخب عهى انًؤسسبث الالخصبدٌت يٕاخٓت 

يعظى ْزِ انخحذٌبث يٍ خلال الاَخشاغ انفعّبل فً حطٌٕش انخكُٕنٕخٍب عبش انخًٌٕم ٔإَشبء ٍْئبث 

رنك يٍ خلال حعزٌز بٍُخٓب انشلًٍت، ٔحشكٍم فشق عًم يؤْهت، ٔديح يخخصصت نٓزا انغشض، ٔ

عت بًب ٌخٍح انخطبٍك انخذسٌدً نخكُٕنٕخٍب انخٕأو انشلًً.   ًّ  انبٍبَبث انًد

انخكُٕنٕخٍبث انحذٌثت، الالخصبد انعبنًً، حكُٕنٕخٍب انخٕاو انشلًً، انطهب  الكلمات المفتاحية:

 انكهً، انعشض انكهً.

 .Jel:  O33 ،F02 ،O32 ،E10 ،E11تصنيفات 

Introduction 

The global economy grew rapidly, with industry entering its fourth 

generation and employing both modern and advanced technologies. This 

was an inevitable result, because the economy accelerated through the 

acceleration of the world's population growth, so the global demand for 

products increased, in contrast to the limited public supply of products, 

because their source is limited, and therefore global demand is open 

compared to the limited supply and has almost become facing the peak 

problem, with the use of human labor and its limitations and all its 

problems. 

Economic institutions have begun to search for modern and 

advanced technology that achieves effectiveness, compensates the 

workforce, and relies in its application on advanced technologies, from 

robotics technology to the Internet of Things, artificial intelligence, and real-

time that allows for immediate intervention in the event of problems and 

predicting them even before they occur. From here came the idea of the 

digital twin, which reflects and simulates all the characteristics, movements, 

and measurements of the physical twin, to which is connected a complete 

system for transmitting and translating data in a timely manner The global 

economy has benefited from this modern technology to address some of the 

problems it was suffering from. Demand for this technology has increased 

from some important sectors, despite some fundamental challenges facing it, 
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in order to develop the global economy and keep pace with the growing 

demand for products. 

- Study Problem: 

From the above, we can identify the main problem of the following 

study: 

What are the prospects and challenges of digital twin technology for 

developing the global economy? 

- Study hypothese: 

One of the key features of digital twin technology lies in its robust 

integration of physical and virtual systems, enabling the mitigation of 

several challenges currently faced by the global economy. This technology 

therefore presents extensive prospects for application; nevertheless, it 

remains subject to certain limitations that manifest as methodological and 

practical challenges.   

- Study Objectives: 

  

This study aims to identify the prospects for applying digital twin 

technology and to examine the key challenges that hinder its effective 

implementation. By systematically highlighting these challenges, the 

research seeks to propose practical and evidence-based solutions that can 

enhance the applicability of digital twin systems and contribute to 

sustainable global economic development.   

 

- Study Methodology: 

This research adopts both descriptive and inductive approaches. The 

descriptive approach is employed to outline and classify the theoretical 

foundations of digital twin technology, while the inductive approach is used 

to extrapolate and analyze practical applications supported by statistical 

evidence. Together, these methods enable a comprehensive examination of 

the prospects for applying digital twin systems and the challenges associated 

with their implementation. 

1-The Concept of the Digital Twin: 
 

Digital twin technology originated in the early 1960s with NASA, 

although it wasn't referred to by that name at the time. The agency utilized it 

to link two spacecraft: one being an actual spacecraft and the other a virtual 
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model on Earth, equipped with software, sensors, and real-time data carriers 

to replicate the spacecraft's conditions. This setup allowed NASA to make 

timely interventions. The term "digital twin" was later introduced and 

developed by Dr. Michael Grieves at the University of Michigan in 2002. 

Since then, the technology has significantly progressed and is now 

employed across various economic sectors. 
The first scientific concept of digital twin technology appeared to the 

world in a presentation presented by the University of Michigan in 2002 

under the supervision of Dr. Michael Graves, in which he explained the use 

of this technology in the product life cycle (PLM). This presentation showed 

all the important components that make up this technology, and was based 

on the assumption that there are always two systems, a physical system that 

existed before Another virtual one contains all the information related to the 

previous physical system, which reflects the existence of a twinning 

between the two systems, Grieves, M., & Vickers, J. (2016) and the doctor 

summarized digital twin technology in the following figure: 
Figure 01: Ideal use of digital twin technology in the product life 

cycle 

 
Source: (Grieves & Vickers, 2016).  

The term digital twin technology was defined and developed by Dr. 

Michael Grieves, who tried to give it a definition that he could frame it with. 

Hence, we will rely on the definition of this technology based on the 

definition given by Dr. Michael Grieves: 

"Digital twin technology is an integrated set of virtual information 

structures that give a complete description of an existing physical system, 

from its physical components to its external geometric shape in its normal 

(ideal) state, which enables appropriate examination and intervention in case 

of necessity through its digital (virtual) twin".(Grieves & Vickers, 2016) 
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2-An overview of digital twins through the number of published 

research: 

Digital twin technology is becoming more important to the global 

economy day after day and year after year, as confirmed by the number of 

studies published around the world regarding its use in various sectors of the 

global economy. 

According to a study conducted by researchers Sleit and al (2022), 

that relied on data and statistics from works published in the "Scopus" 

database in various fields, in which the term "digital twin technology" 

appeared during the period from 2011 to 2020, the number of studies 

doubled, as shown in the following figure: 

Figure 02: Evolution of the number of published research on 

applications of digital twin technology 

 

Source: Prepared by the researcher based on: (Sleit and al., 2022, p. 3707).  

From the previous figure, published research moved from 72 

published studies on the application of digital twin technology in 2011 to 

1377 published studies in 2020, meaning that published research has 

doubled more than 19 times, an increase of 1,812.5 percent, which confirms 

that this technology is important to the global economy.  

Attention has been paid to digital twin technology in various 

scientific forums. Researchers have addressed it in their research across all 

scientific platforms. The following figure shows the number of published 

research papers by source type. 
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Figure 03: Number of published research by source type 

 
Source: Prepared by the researcher based on: (Sleit and al., 2022, p. 3707).   

From the previous figure, we conclude that the number of published 

research papers according to the source is led by newspapers with 1940 

published research papers, followed by conferences with 1749 published 

research papers, followed by book series with 393 published research 

papers, and in last place are books with 92 published research papers. This 

is what leads us to believe that digital twin technology is of great 

importance to researchers, but it has not yet been framed by books that give 

it scientific dimensions as a new technological sector. 

The great interest in digital twin technology is distributed according to the 

number of published researches according to each scientific discipline. 

Figure 04: Number of published research by scientific discipline 

 

Source: Prepared by the researcher based on: (Sleit and al., 2022, p. 3707).   
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At the top of the specializations that used digital twin technology in 

their research is engineering, with 2859 published research papers, and 

nursing is at the bottom of the ranking with 5 published research papers. We 

conclude from this ranking that digital twin technology is widely used in 

technical specializations that develop everything technological. 

We can arrange the number of published researches by country as 

follows: 

Figure 05: Number of published research by country 

 
Source: Prepared by the researcher based on: (Sleit and al., 2022, p. 3707).   

eiso  MnM irM  eirvo eMs e M evoM MsoM  ev  egeoe  oeev oMeivi igg. niM 

 veoM  roeoMsg iieveg ev  eM cevg e M eeeM M eoevg oiMe   MsMe ei ev  

 MnM ircMvo ie oies oMeivi igg. nies es eivee cM  pg oiM vrcpM  ie 

rrp esiM   MsMe ei rerM s. niMsM eirvo eMs e M  M  pg oiM  veoM  roeoMs eeoi 

486 rrp esiM   MsMe ei rerM sg ei  ieM  pg iieve eeoi 4cr rrp esiM  

 MsMe ei rerM s, e  eeeM MveM ie 6r rerM s, ev  eM cevg eeoi 4w  rrp esiM  

 MsMe ei rerM sg e  eeeM MveM ie  6 rerM s e ic iieve.  M eive r M oieo 

oMeivi igg geevos e M evoM MsoM  ev  MsMe eievg g MnM irevgg ev  err gevg 

 egeoe  oeev oMeivi igg. 

niM sor g  M eM  iv cevi  g ipe  soeoesoees e ic ne eirs  MsMe ei ei es 

oieo MfecevM  oiM err eeeoeivs ie  egeoe  oeev oMeivi igg e ic  eeeM Mvo 

rM srMeoenMsg ev i  M  oi r ine M e eicr MiMvsenM inM neMe ie oiM 

ecri oeveM ie oies oMeivi igg ei  Meivicee evsoeoroeivs ev re oeer e  ev  ei  

oiM g ipe  Meivicg ev gMvM e . niMsM soeoesoees  MnMe M  oieo err ifeceoM g 

07 %ie oiM eie  MvgMs e M  M eoM  oi  egeoe  eve eso reor M ev  egpM sMer eog. 

cr oiM ci Mg oiM eicre eoenM  eoe pMoeMMv sMeoi s iM rM  oi iegi egio oiM 

 eeeM MveMs ev oiM ecr McMvoeoeiv ie  egeoe  oeev oMeivi igg pMoeMMv 

eereoe -evoMvsenM ev rso eMs )srei es MvM gg( ev  ioiM  sMeoi s . 
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niM rsM ie  egeoe  oeev oMeivi igg pg Meivicee evsoeoroeivs ies iM rM  

oiMc si nM ev  enie  segveeeeevo r ip Mcs oieo iev M  oiMe   ee g eeoeneoeMsg 

 Me evg oi ev eve MesM ev  Mcev  ei  oies oMeivi igg. as e  Msr og eo ies 

pMeicM ivM ie oiM McM gevg ev  reivMM evg oMeivi igeMs ev  MnM irevg oiM 

g ipe  Meivicg. acivg oiM reivMM evg sor eMs oieo ienM siM   egio iv oiM 

rsM ie  egeoe  oeev oMeivi igg ev oiM Meivicg e M oiM ei  ieevg : 

-Moh javaid&Abid haleem&Rajiv suman, "Digital Twin applications 

toward Industry 4.0: A Review", 2023  : The research paper addressed the 

digitization process in industrial activity. It highlighted the use of digital 

twin technology in industrial economic sectors and described how 

institutions  can benefit from it. This technology gives a digital image of all 

activities within factories. The paper also explained how digital twin 

technology supports the fourth generation of the industrial revolution. The 

study provided industrial economic institutions with digital diagrams 

showing all stages of manufacturing processes. As a result, these institutions 

are able to intervene in real time and predict solutions to the problems they 

encounter ; 

-Deloitte insigths, "Tech Trends 2020", 2020  : The annual report of 

"Deloitte Insights" highlights the importance of digital twin technology in 

developing various sectors of the global economy. This technology is 

among the latest and most advanced. Integrating it into economic sectors 

will have a very positive impact and help achieve its full potential  ;  

-Naser Bakhshi&Marc den Boogert&Dario Raffaele, "Digital Twins 

and their impact on the Supply Chain", 2025  : The research paper 

highlights innovative leadership practices in supply chains, using digital 

twin technology to improve and increase their effectiveness in order to 

accelerate strategic decision-making in real-time. The study concluded that 

the growth of the global economy is increasing very quickly, which requires 

all economies of the world to rely on more effective supply chains and a 

chain to keep pace with this development and adapt to all global changes. 

The availability of large and updated data and information around the clock 

is the only way this economy can meet this requirement. Digital twin 

technology is an innovative tool for developing and leading global supply 

chains ; 
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-Frances Yu&Brian Campbell&Timothy Murphy, "From 

manufacturing to medicine: How digitaltwins can unlock new industry 

advantages",      2025 :This research paper studies digital twin technology, 

which has proven its presence and effectiveness in various manufacturing 

sectors. It examines the transition of this technology to a very sensitive 

sector: the medical sector. The paper examines how this technology can 

facilitate the development of medical activities. Digital twin technology 

provides those in charge of the sector and institutions with a wealth of 

important data. This data helps them design simulations that predict highly 

accurate results. As a result, it enables them to make proactive decisions and 

respond in a timely manner. 

3- Benefits of different uses of digital twin technology: 

Digital twin technology has several different uses. We can 

summarize these uses in the following figure: 

Figure 06: Different uses of digital twin technology 

 
Source: (Attaran & Celik, 2023, p. 3).  

The benefits of applying digital twin technology in some key sectors of 

the global economy are as follows. (Attaran & Celik, 2023, p.4)   

-Production and manufacturing: 

-design customization; 

-simulate and validate each step of development; 

-Enhancing operations precess; 
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-Reducing overall cost of engineering; 

-Predictive maintenance; 

-Virtually monitor and manage performance. 

-Aerospace/Automotive: 

-Design customization; 

-Defect detection; 

-Aircraft traking; 

-Stipulation of weather conditions; 

-Optimizing the transport load; 

-Vehicle defect detection; 

-Real-time monitoring and predictive analytics. 

-Construction/Real estate: 

-Automated project control ; 

-Safty monitoring ; 

-Project planning and logistics ; 

-Building performance assessment ; 

-Evaluate space capacity and smartly design it ; 

-Quality assessment. 

-Utilities : 

-Power grid planning ; 

-Enhanced visibility across physical grid ; 

-Efficiency improvement of the grid ; 

-Power grid self evaluation ; 

-Ecological reconstruction of the grid . 

-Agriculture/Farming : 
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-Advance smart farming ; 

-Plan, monitor, control, analyze and optimize farm processes ; 

-Weather prediction ; 

-Stress identification ; 

-Livestock monitoring and management. 

-Healthcare : 

-Diagnosis and therapy ; 

-Preventive treatment ; 

-Drug development ; 

-Medical device utilization ; 

-Facility and operations design ; 

-Education and training. 

-Retail : 

-Supply chain optimization ; 

-Product inception, development and distribution ; 

-Fleet management and route efficiency ; 

-facility and operations design. 

-Mining : 

-Improve machinery productivity ; 

-Allow for realistic simulation training ; 

-Drug development ; 

-Medical device utilization ; 

-Facility and operations design ; 

-Education and training. 

4-Prospects and challenges of applying digital twin technology: 

Digital twin technology has begun to be applied in various sectors of 

the global economy, with the development of big data analysis, artificial 

intelligence, cloud computing, and the Internet of Things. This technology 

has been able to solve some of the problems that some vital sectors of the 
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global economy were suffering from, the most important of which are 

industry, smart cities, smart supply networks, and the smart energy industry. 

This is what opens up the horizons of using this technology wide. (Zhang & 

Lv, 2022, p. 14178) 

With the development of economic institutions, they have become 

forced to deal with their branches in a decentralized system as an 

inevitability for the tremendous development of their production operations 

in huge quantities, and with a large number of employees. Consequently, the 

quantities of materials used in their production have increased, their assets 

have expanded, and their position has been strengthened by the rapid digital 

transformation, reducing the expenses of digitizing the institution, and the 

risks it is exposed to, by using and benefiting from the features of the 

Internet of Things and building digital twins It controls everything related to 

the economic institution, from its material assets to the management of its 

employees and resources, as digital twin technology plays an important role 

in the various activities of the economic institution. (Zhang, 2023, p. 225)  

In the field of logistics and supply chain, the use of machine learning 

technology and digital twin technology supported by the fifth generation 

network provides the possibility of monitoring and tracking product demand 

channels, and introducing improvements to the process of goods flow in real 

time globally, so that the location and environmental conditions of the 

products become visible in real time automatically. This gives the 

monitoring center precedence in intervening in everything related to the 

transportation of products and the required modifications. (He & Bai, 2020, 

pp. 14-15)  

Despite the prospects that the use of digital twin technology opens 

for enterprises looking for effectiveness and accuracy in strengthening their 

presence in the market, and despite the benefits that this technology 

provides them, it has not witnessed a significant expansion as a modern and 

advanced technology that keeps pace with the digital transformation of the 

global economy. This is due to some problems that are considered 

challenges to the expansion of its use in various economic fields, the most 

important of which we summarize as follows. (Zhang & Lv, 2022, pp. 

14179-14180) 

-The high cost and modernity of sensor equipment: Digital twin 

technology relies on high-resolution data very quickly, which requires the 

use of sensor equipment with modern and advanced technology in large 
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numbers. We cannot implement this requirement due to the high cost of 

these sensors ; 

-Diversity and complexity of equipments: Due to the protectionist trade 

policies of institutions, which require them to follow confidentiality in all 

the operations they carry out from the production process to the distribution 

process, institutions are forced to use various equipment with very complex 

protocols to store data coming from the physical aspect at the Internet level, 

on the one hand, and on the other hand due to the diversity of institutions 

that produce this equipment at the various stages or activities of the 

institution, It has to deal with it, which makes using and building digital 

twins very difficult; 

-Storage power and computer processing power of equipment: Digital 

twin technology relies heavily on the computer programs used and their 

storage power to keep up with the huge amount of data coming from the 

physical system. The storage power and processing power of the large 

amount of data flow are considered a major challenge in using digital twin 

technology ; 

-Powerful algorithms for predictive maintenance: Digital twin 

technology must rely on powerful algorithms that allow the organization to 

intervene in forecasting before the danger occurs, which is called predictive 

maintenance, which makes the organization reduce the costs of losses, 

equipment maintenance, and optimal energy management, which makes it 

the basis of this technology; 

-Digital Modeling with Unified Standards: The Digital Twin Technology 

Center is a high-resolution digital multi-modeling center that connects all 

entities representing digital twins, from equipment and installations to 

power supply, and various digital media, with different operating standards, 

which makes digital modeling very difficult. Digital modeling with unified 

standards is among the challenges facing the organization in using digital 

twin technology; 

-Cyber protection for digital twin technology: The transition of digital 

twin technology from a closed system or network to a system or network 

open to the world that uses the Internet for work, this exposes the 

organization to the dangers of a Siberian hack, which requires the 

organization to provide protection for its digital twin technology from 
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Siberian risks, which is considered another challenge to implement this 

technology. 

5-Discuss and analyze the results : 

Various previous studies have focused on the benefits of using 

digital twin technology in specific sectors and the problems that hinder its 

adoption in these sectors. However, the study examines the prospects for 

using this technology and the challenges it faces, and proposes some 

solutions to address these challenges by economic institutions and thus their 

impact on the global economy, given that the economic institution is the 

primary actor in developing the economy. 

To implement digital twin technology, the institution is forced to try 

as much as possible to remove some of the basic challenges, which are 

considered an obstacle or problem to its use of this technology, as follows: 

-The challenge of protecting the privacy of enterprise data: Since digital 

twin technology uses modern technologies, the most important of which is 

the high flow of the Internet in its modern generations, which helps it collect 

and analyze data very quickly to make decisions in a timely manner (in real 

time), it is vulnerable to the risks of hacking If it does not protect its data 

from these risks by using the latest protection programs and protocols, 

which are very expensive and require periodic updating to download 

everything new about data protection methods; 

- The challenge of the specificity of each model of the digital twin: Every 

economic institution has its own specificities. We do not find institutions 

that are identical in structure and method of activity. Rather, we can find 

institutions that are similar in the type of activity they carry out or the sector 

in which they operate. From here, we can say that every economic 

institution has its own specificities. To be able to build a model of digital 

twin technology, it must take into account its specificities, even in the 

smallest details of all its activity processes, so that the application of digital 

twin technology can play an effective role in making effective decisions to 

solve some of the problems that the economic institution suffers from at the 

time; 

- The challenge of the requirements for creating a successful model of 

digital twin technology: to build a successful model of digital twin 
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technology that is advanced and in line with all the variables in which the 

economic institution works to achieve its goal. This requires both time, 

money, and adequate effort to install and purchase the necessary equipment, 

tools, and programs that will help ensure the success of this model. 

-Challenging the inconsistency or inconsistency of all programs 

operating the equipment used by the digital twin technology model: All 

equipment used by the digital twin technology model in all stages of its 

application depends on a different set of programs that translate the signals 

coming from the physical version into machine language for the virtual 

version of the digital twin technology model to recognize, to collect and 

analyze them to make decisions in time In most cases, it varies depending 

on the institution producing this equipment, or varies depending on its 

operating systems. The economic institution must make all the changes in 

order to coordinate between the various programs to make its digital 

technology model a success, or to seek the help of experts in the field to do 

so. 

The direct and indirect economic effects on economic institutions, 

and the global economy will result from addressing the challenges that have 

faced the application of digital twin technology. 

The direct economic effects of implementing digital twin technology 

lie in the following main points: 

- Reducing total costs: The adoption of digital twin technology by 

economic institutions contributes to reducing costs at various stages of their 

activity, and thus reducing the total costs of the economic institution, by 

making proactive improvements to products thanks to simulating the virtual 

version carried out by technology based on data derived from the physical 

version, and avoiding useless maintenance or sudden maintenance by 

predicting it before it occurs; 

- Increase the revenue growth: Digital twin technology has the potential to 

increase the revenues of economic institutions by creating modern and new 

business models that are in line with all changes that occur in the supply and 

demand of their products, which can enhance their position in the market by 

facilitating access to some categories that they were unable to reach or 

increasing their market share by simulating market competition by taking all 

the variables that help them do so. 
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The indirect economic effects of applying digital twin technology are 

represented in increasing the productivity of economic institutions, because 

this technology enhances the effectiveness and efficiency of the production 

process by increasing production quantities with good quality, and with less 

consumption of resources. This leads to an increase in labor productivity, by 

introducing improvements in the form of appropriate changes to all 

requirements of the production process (workers, machinery and equipment, 

management, ...), by making better decisions based on data analysis by this 

technology, thus increasing the operational flexibility of economic 

institutions. 

The digital twin technology has had a significant impact on the 

sectors that use it, and has a promising future for developing the global 

economy. We can analyze the role that this technology plays as one of the 

pillars of technological development for the global economy through some 

important statistics for the year 2025 published by "Hexagon", Hexagon 

(2025). the leading company in measurement technologies, on its website: 

-Hexagon identified two main reasons for economic institutions interest in 

implementing digital twin technology  :  

-The First: Ease of obtaining data from the physical world 

compared to a previous period, as digital twin technology relies on 

some advanced technologies, the most important of which are the 

Internet of Things, cloud computing, and artificial intelligence  ;  

-The second : The important impact of this digital twin technology 

on total revenues, improving operational efficiency, controlling 

costs, and the decision-making process has been improved since its 

application. 

-The growth rate of demand for digital twin technology is witnessing a rapid 

increase. Global demand for this technology for the year 2025 has been 

estimated at $16.55 billion, and is expected to reach $242.11 billion by 

2032, meaning that global demand for this technology is increasing at a 

compound growth rate estimated at 39.8%  ;  
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-The rate of implementation of digital twin technology over the next five 

years is 36%; 

-Digital twin technology is being implemented by 70% of large technology 

companies by allocating budgets for it. 

-By applying digital twin technology, the achievement of sustainability 

measures for economic institutions improved by 16% on average; 

-Economic institutions that use digital twin technology have improved their 

sales, actual working hours, and operational efficiency by an average of 

15%, and their revenues have exceeded 25%. 

The benefits of economic institutions using digital twin technology 

can be summarized in the following figure. 

Figure 07 : Benefits for economic institutions of using digital twin 

technology 

 

Source: (Hexagon, 2025). 

6.Conclusion: 

Digital twin technology came to move the global economy from a 

traditional economy built and completely dependent on the human element 

in its various stages, to a very advanced and digital economy, by integrating 

all modern and advanced technologies, from the fourth major industry, to 

the Internet of Things, to the tremendous development in communication 

technologies, ..., so the economic institution also became forced to keep 

pace with the developments taking place in the global economy after 

liberation from some of its basic restrictions, most notably trade restrictions 

Under the rule of low costs and maximizing profits. 
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The term digital twin technology first appeared and was known by 

Dr. Michael Greaves. According to him, it is an integrated set of virtual 

information structures that give a complete description of an existing 

physical system, from its physical components to its external geometric 

shape in its normal (ideal) state, which enables appropriate examination and 

intervention in case of necessity through its digital (virtual) twin. 

Digital twin technology has introduced major developments to 

various sectors of the global economy, and he, in turn, was able to benefit 

from it by reducing overall costs, increasing the percentage of profits, and 

saving time by reducing the time that was wasted at all stages of the 

economic institution's activity. 

Despite the benefits that digital twin technology has provided to the 

global economy, the economic institution must meet some challenges in 

order to be able to continue its activity and continue the development taking 

place in the global economy based on digitalization. This confirm the 

validity of the study hypothesis. 

In addition to previous research and development efforts, and as 

recommendations for economic institutions to overcome the challenges they 

face in implementing digital twin technology, they must: 

-Adopt digital twin technology by developing their digital infrastructure, 

introducing digital networks to enable the digitization of all daily 

operations, including production, supply, and marketing processes, and 

installing all equipment and tools that facilitate information transfer between 

the physical and virtual systems; 

-Training the organization's staff to assist in using all the equipment, tools, 

and software necessary to build its digital twin model, to ensure its optimal 

use; 

-Establish unified data standards to avoid any disruptions in the 

coordination process between the components of the digital twin model, 

which may arise from the different sources of those components (Like 

various sensors); 

-Enhance their cybersecurity by installing software that helps them secure 

their information, in cooperation with leading institutions in this field such 

as IBM Security; 

-Phaseically implement pilot projects before embarking on the full 

expansion of this technology across all the economic institution's operations. 
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