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Abstract

Background: The potentials  of artificial intelligence (AI) have permeated all industries and fields, and the advantages of AI are extensively 
employed. This technology offers a wide range of benefits in the pharmaceutical industry, including reducing human interventions and 
increasing the speed and accuracy of tasks. This can expedite time-consuming activities, such as drug discovery, production, clinical trials, 
research and development, and ultimately, determining a drug’s position in target markets.
Methods: A comprehensive scope review was performed in this descriptive, applied study on the applications of AI in the pharmaceutical 
industry in Iran. Relevant data were meticulously gathered and extracted from diverse sources, including various search engines, key 
databases, such as Medline, PubMed, Elsevier, and the Iranian Center for Scientific Information and Documentation, and information 
databases, reference books, and reports from the World Health Organization. These results represent our research on key themes, 
including AI, the pharmaceutical industry, drug production, innovation, and evolution. Our main focus lies on the application of AI in 
the manufacturing part of the pharmaceutical industry, with a deliberate decision not to delve into the technical aspects. This approach 
allowed us to prioritize a comprehensive understanding of the practical implications and advancements in the manufacturing processes 
facilitated by artificial intelligence.
Results: The retrieved studies showed that AI has the potential to enhance crucial processes in pharmaceutical companies across 
various dimensions. These potential capabilities are observed in areas such as quality control, human resource management, research 
and development, finance, supply chain management, logistics, data management, operations management, customer relationship 
management, and commerce, which are further discussed.
Conclusions: Pharmaceutical companies can utilize the tools provided by AI in various value-creating processes to enhance their efficiency 
and effectiveness. This requires the adoption and integration of this innovative technology at various levels of organizational planning so 
that these companies can harness the greater potential it offers with appropriate investments.
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The use of artificial intelligence (AI) has permeated all 
industries and domains, and its benefits are widely em-
braced. It is believed that AI will bring about fundamen-
tal changes in the world in the not-so-distant future (1).

Artificial intelligence encompasses various branches. 
The first branch is machine learning. Machine learning-
based systems can learn different patterns of a process. 
One of the applications of this branch is predicting the 
final product and efficiency of reactions using influen-
tial variables in this process. The second branch pertains 
to artificial neural networks. Systems based on artificial 
neural networks consist of a multitude of neural units 
that process information collectively. In the absence of 
one unit, others can compensate to a significant extent. 
Artificial neural network systems have been used, for 

example, to determine the mechanisms of action of an-
ticancer drugs. The third branch involves systems com-
monly known as machine vision. These systems, much 
like the sensory organs of the human body, can process 
environmental information. One of their applications is 
monitoring the pharmaceutical packaging process. The 
fourth branch comprises expert systems. These systems, 
equipped with predefined assumptions and rules, can 
reason and reach a conclusion using a set of premises. 
Expert systems have been used in diagnosis, utilizing 
patient signs and symptoms. The fifth branch is natural 
language processing. This branch is dedicated to design-
ing systems that understand and process human spoken 
and written languages. The use of systems capable of cor-
recting sentence structure is one example of this field. 
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The final branch is robotics, which is an interdisciplinary 
field combining various sciences, such as computer en-
gineering, mechanical engineering, and electronics. This 
field is primarily involved in the design of various robots, 
and extensive research has been conducted to utilize this 
field in the design of medical equipment and intelligent 
artificial body parts (2, 3).

Pharmaceuticals hold a unique and strategic position 
in the health care system. In the pharmaceutical indus-
try, AI reduces human interventions and increases the 
speed and accuracy of processes, thereby expediting 
time-consuming activities, such as research and devel-
opment, production, clinical trials, postmarket studies, 
and, ultimately, market research in target markets. The 
pharmaceutical industry encompasses a collection of 
companies and economic enterprises involved in the 
production of pharmaceutical raw materials, the manu-
facturing of final pharmaceutical products, and pharma-
ceutical packaging (4).

From an international perspective, pharmaceutical pro-
duction is categorized into 3 levels. At the first level, facto-
ries produce active pharmaceutical ingredients (APIs), in-
termediates, and excipients. Industrialized countries and 
large emerging economies, such as China and India, pri-
marily manufacture products falling into this category. At 
the second level, production typically involves mixing raw 
materials and creating various pharmaceutical formula-
tions. Most factories in countries with moderate income 
levels operate at this level. At the third level, the focus is 
on packaging the manufactured products or performing 
very small-scale production. This level is more common in 
countries with lower incomes (5) . However, most 
pharmaceutical factories in Iran operate at the second pro-
duction level. The pharmaceutical industry in developing 
countries is of great importance due to its significant role 
in providing access to medications in terms of availability 
and affordability. Therefore, supporting the sustainable ef-
ficiency of the pharmaceutical industry is essential (6).

According to the results of a report, it is estimated that 
about 60% of pharmaceutical companies worldwide are 
planning to employ AI. Pfizer, Sanofi, GSK, and AstraZeneca 
are major pharmaceutical companies that have invested 
the most in AI, respectively (7). Industry 4.0 is unlikely to 
yield immediate returns like any other investment. How-
ever, the adoption of this new technology should be based 
on long-term value, offering a new production pattern 
that provides better control, error reduction, improved 
responsiveness, and drug shortage mitigation (8). The AI 
market in the healthcare system increased from $200 mil-
lion in 2015 to $700 million in 2018, and it is predicted to 
reach $5 billion by 2024. The pharmaceutical and medical 
sectors are expected to grow by 40% from 2017 to 2024, pri-
marily due to the utilization of AI (9).

2. Method
A comprehensive scope review was employed in this de-

scriptive, applied study on the applications of AI in the 
pharmaceutical industry in Iran. Up to September 2023, 
relevant data were meticulously gathered and extracted 
from diverse sources, including various search engines, 
key databases, such as Medline, PubMed, Elsevier, and 
the Iranian Center for Scientific Information and Docu-
mentation, and information databases, reference books, 
and reports from the World Health Organization. These 
results represent our research on key themes, including 
AI, the pharmaceutical industry, drug production, inno-
vation, and evolution. The databases were searched up to 
September 2023.

Our primary focus was on the use of AI in the manufac-
turing part of the pharmaceutical industry, with a delib-
erate decision not to examine the technical aspects. This 
approach lets us prioritize a comprehensive understand-
ing of the practical implications and advancements in 
the manufacturing processes facilitated by AI.

3. Results
The studies showed that AI has the potential to enhance 

critical processes in pharmaceutical companies across 
various dimensions. These potential capabilities are ob-
served in areas such as quality control, human resource 
management, research and development, financial 
operations, supply chain management, logistics, data 
management, operations management, customer rela-
tionship management, and commerce. These areas are 
discussed in more detail below.

3.1. Quality Control
The next generation of pharmaceutical manufacturing, 

utilizing integrated and autonomous production sys-
tems operating without human intervention, is defined 
as Industry 4.0. This advanced digital age includes the 
Internet of Things (IoT), AI, robotics, and complex com-
puting, from data collection to the highest level of digital 
maturity. Currently, the primary challenge for drug man-
ufacturers, which is the control of production processes, 
can be effectively addressed by Industry 4.0. While most 
pharmaceutical manufacturers have readily used ba-
sic tools such as quality by design (QbD) for production 
risk management, fewer are inclined to make further 
advancements with advanced technologies to support 
smart manufacturing (8). The QbD emphasizes product 
and process understanding and control based on science 
and quality risk management (QRM) (10).

Various computer programs can assist in solving prob-
lems in formulation design, such as stability, dissolution 
rate, and porosity (9). Utilizing state-of-the-art AI algo-
rithms can enhance product quality and ensure a safer 
production process (11). Quality risk management is em-
ployed to identify and address risks in various areas. It 
involves a collaborative effort by a group of experts who 
examine the product and its manufacturing process. The 
first step is assessing the risks by considering their likeli-
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hood, detectability, and potential impact. Subsequently, 
these risks are analyzed and evaluated based on specific 
guidelines or standards. Using manual methods for sam-
pling and testing materials is not suitable for continuous 
production. Continuous manufacturing is superior to 
batch manufacturing because it provides greater control 
over every stage of drug production, down to a very small-
scale level known as micro-level process control (12).

Currently, tools such as fault tree analysis (FTA) and fail-
ure modes and effects analysis (FMEA) are used for pre-
cise assessments. These methods help measure potential 
scenarios that might go wrong during the production 
processes. Additionally, there are various computer pro-
grams available that can simulate fluid systems, powder 
mixing, particle systems, and pharmaceutical modeling 
(4).

3.2. Human Resource Management
Certainly, new requirements are essential for future 

workforce training, implying a need for robust training 
programs (8). The lack of talent management and ap-
propriate human resource management methods can 
lead to challenges such as increased costs for hiring new 
employees, a rise in their salaries, escalation of training 
expenses, and harming the organization’s reputation. 
These factors can impact customers, business partners, 
and employees’ perceptions of the organization. The de-
velopment of information technology (IT) systems has fa-
cilitated aspects like recruiting new employees, financial 
resource management, advertising, staff management, 
and fostering positive internal relationships.

These tasks have improved since the implementation of 
IT systems. The use of AI has a positive impact on how em-
ployers are perceived by others. Furthermore, the adop-
tion of AI has a significant positive effect on employee 
retention (13), can help select the most suitable individu-
als for medical studies, and can provide a means for com-
pensating and motivating employees. This tool assists 
managers in identifying whether someone is in an inap-
propriate job position or is receiving excessive income. In 
the future, conversational robots can conduct interviews 
and evaluate how well a person fits an occupational role 
(14).

3.3. Research and Development
Discovering and developing a new drug can be a lengthy 

and costly process. It typically takes more than 10 years 
and has an average cost of approximately $2.8 billion. 
However, out of every 10 therapeutic molecules, 9 do not 
successfully pass Phase II clinical trials and regulatory ap-
proval (15, 16).

Artificial intelligence can help discover new applica-
tions for existing drugs. Using a drug that already exists 
qualifies it for Phase II clinical trials, resulting in cost sav-
ings. Repurposing an existing drug costs around $8.4 mil-
lion, while launching an entirely new drug costs about 

$41.3 million. Clinical trials are conducted to ensure a 
drug’s safety and suitability for a specific disease, a pro-
cess that takes approximately 6 - 7 years and involves sig-
nificant costs (9). Although we currently have the initial 
knowledge and tools for developing new drugs, we still 
need to do more work in bringing together the fields of 
pharmaceutical sciences and engineering. This will cre-
ate a new field called pharmaceutical engineering (4).

3.4. Financial Operations
New technologies can assist employees in financial sec-

tors and provide them with more time to generate new 
ideas. However, individuals who have been interviewed 
and are currently working in pharmaceutical compa-
nies believe that AI will not have a significant impact on 
financial matters and business operations control in the 
next decade (14). Nevertheless, when it comes to capital 
return compared to the level of risk, the pharmaceutical 
industry does not perform as well as other industries like 
the automotive sector. This is probably because the phar-
maceutical industry has greater hazards and risks associ-
ated with its business operations (17).

3.5. Supply Chain Management
The primary task of inventory management in any in-

dustry is to enhance warehouse operations’ efficiency 
and reduce the costs of transporting goods. It is possible 
for robots and AI to be employed to assist in handling 
orders in warehouses, potentially reducing the need for 
labor in this regard (14).

Currently, APIs are produced in large batches and sup-
plied to pharmaceutical manufacturers, where they are 
mass-produced in centralized manufacturing facilities. 
The new paradigm could change how pharmaceuticals 
are produced, distributed, and ultimately delivered to 
patients. The new drug production model will no longer 
depend on the supply chain (10). This change can have 
positive outcomes, such as having fewer unused items 
in stock, faster delivery times for patients in urgent need 
of medication, and better ways to ensure the quality of 
drugs. Changes will be made in how drugs are manufac-
tured. Instead of large factories in developed countries 
producing popular drugs, there will be smaller pro-
duction sites around the world manufacturing various 
drugs.

With drug printers, pharmaceutical companies will 
have the capability to customize which medications are 
combined in a tablet or liquid exclusively for the patient. 
These new three-dimensional (3D) printing methods can 
bring drugs closer to people’s living areas instead of dis-
tant locations like large factories. This reduces costs by 
approximately 30%, consumes about 25% less space, and 
reduces operational expenses by around 30%. Further-
more, patients will not face difficulties in accessing their 
medications due to reduced waiting times and fewer 
supply chain problems. However, there are limitations 
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as well. For instance, rectifying errors or interruptions in 
the middle of ongoing processes can be challenging. To 
transition towards continuous manufacturing, we need 
to integrate various approaches from different fields and 
enhance communication between different stages of the 
supply chain. To eliminate barriers between different de-
partments within a company, we require leaders who are 
knowledgeable in both technical matters and the func-
tioning of other business units (12).

3.6. Laws and Regulations
Legal barriers must be addressed to make Industry 4.0 

a reality in the pharmaceutical sector. The industrial con-
trol in which some pharmaceutical companies adhere to 
the principles of Industry 2.0 while others are moving 
towards Industry 4.0 will be a key challenge. The pace of 
this transition will vary from one manufacturer to anoth-
er (8). So far, no pharmaceuticals have been completely 
manufactured using AI, and adherence to the stringent 
regulations required is crucial to move from one stage to 
another in the pharmaceutical industry (14).

All stakeholders, especially the public, are concerned 
about the ethical and legal implications of using AI in 
the healthcare system, particularly in the pharmaceuti-
cal sector. One concern is that AI systems may have biases 
in their algorithms and data. Biases can involve unfair 
treatment of specific groups of people based on race or 
other factors. Another challenge is related to individuals’ 
privacy; it involves who can access patients’ information 
and how it is securely maintained. There is also concern 
about safety and who will be responsible if a problem 
arises in an AI system during a medical procedure (18). 
Therefore, there is a need for automated control systems 
that are regulated by oversight organizations, such as the 
Food and Drug Administration (FDA), and collaboration 
between various industries and stakeholders to ensure 
that automated control systems function effectively and 
safely (12).

3.7. Data Management
The pharmaceutical industry is also based on data col-

lection and analysis. People often do not realize the ex-
tensive effort that goes into gathering and organizing 
data from various sources to properly analyze them. 
Trust is essential in data science and can be built upon 
good education, high standards, and reliable data. We 
must also understand that not everything may be perfect 
from the beginning. We should remain open to new data-
handling solutions and incomplete insights. However, if 
people had not used the initial versions, more advanced 
versions would have never been developed (19).

Artificial intelligence faces significant data-related chal-
lenges that make the work difficult. These challenges 
include dealing with vast amounts of data, continually 
growing data, data heterogeneity, and data uncertainty. 
Drug development in pharmaceutical companies of-

ten involves massive datasets, such as millions of com-
pounds. IBM’s Watson is a tool that employs AI technol-
ogy to assist doctors in studying a patient’s medical 
information using a large database, helping them sug-
gest cancer treatment options. It can detect breast cancer 
in only 60 seconds (20).

Despite the rapid advancements in AI algorithms and 
machine learning used in the pharmaceutical industry, 
there are still many challenges regarding the application 
of these technologies in drug discovery and the pharma-
ceutical industry as a whole. This challenge arises because 
datasets can be diverse and encompass various types of 
data, including raw, processed, and big data. Proper data 
organization is crucial before commencing the drug dis-
covery process, as poorly structured data will yield inac-
curate results from machine learning algorithms (11). Big 
data refers to extremely large and complex datasets that 
cannot be readily analyzed using conventional software, 
tools, and techniques. Companies often need to invest 
significant time and effort into cleaning the data before 
they can effectively utilize it. In fact, approximately 80% 
of the time is spent on data cleaning, with only about 20% 
allocated to applying algorithms. The IT sector within 
companies has become more critical, and IT managers 
must continuously enhance their skills to help the com-
pany’s technological systems perform effectively (14).

Big data has 3 main characteristics: volume, velocity, 
and variety. Volume refers to the large amount of data be-
ing generated. Velocity indicates the speed at which this 
data is produced. Variety points to the different types of 
data within datasets. Advances in AI have simplified the 
process of analyzing large datasets. When AI is exposed 
to more information, it becomes smarter and continu-
ously enhances the pharmaceutical industry. Artificial 
intelligence can be used in health care for tasks such as 
managing medical records and other data, performing 
repetitive tasks, designing treatments, providing digital 
consultations, offering virtual nursing services, manag-
ing medications, discovering new drugs, implementing 
precision medicine, monitoring healthcare, and analyz-
ing healthcare systems (21).

3.8. Operations Management
Artificial intelligence language models have various 

applications in pharmaceutical sciences. Scientists and 
experts should thoroughly examine the results of these 
models and ensure the accuracy of the models and the 
absence of any bias. They should also explain any poten-
tial priorities or problems with AI models and recognize 
the importance of human knowledge and reasoning in 
research (22).

Computational intelligence techniques can be useful to 
study how to improve drugs (23). The drug repurposing 
process, also known as drug repositioning, involves iden-
tifying new and innovative therapeutic applications for 
approved drugs. For example, metformin, typically used 
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for managing type 2 diabetes, may help increase the lifes-
pan. Companies can utilize AI programs to create produc-
tion plans using internal and external data. These recom-
mendations impact finding system problems and flaws, 
predicting equipment usage, and improving equipment 
usage and maintenance under ideal conditions (14)

3.9. Customer Relationship Management
Chatbots have been around for a while and work well. 

Many people are aware that when they talk to chatbots, 
they are essentially communicating with a computer. 
This can make them feel that the company does not tru-
ly value them and disregards their concerns. Chatbots 
should only be used when the recipient responds well 
to them and human support is available. An organiza-
tion should use AI to assist its sales team, but if it creates 
a gap between the company and its customers, the plan 
may fail (24). Artificial intelligence helps users customize 
their tasks using specific details, such as company loca-
tion, the number of employees, the work they engage 
in, and the time spent on the supplier’s website. This in-
formation creates profiles of customers who operate in 
similar ways. Subsequently, the AI software suggests ways 
for them to collaborate. Furthermore, specialized infor-
mation aids managers in gaining a more effective under-
standing of the decision-making process concerning a 
customer’s purchase or a specific company (14).

3.10. Commerce
The use of the latest AI algorithms can expedite prod-

ucts’ entry into the market (11). E-VAI is an intelligent 
computer program that aids marketing managers in the 
pharmaceutical industry. It utilizes advanced technology 
and a user-friendly interface to analyze competitors, key 
individuals involved, and current market share. With this 
information, it predicts the factors driving sales and as-
sists managers in deciding where to invest resources to 
gain a larger market share, improve sales, and prepare for 
future changes (9).

Seven important factors enable the use of AI and ma-
chine learning in healthcare. The first point is that a pa-
tient’s medical history is transformed into digital files. 
Secondly, these files can then be easily shared with oth-
ers. The third advantage is that digital mapping is more 
robust and reliable than human intervention. The fourth 
advantage is AI’s ability to improve clinical work and re-
cord patients accurately. The fifth advantage is AI’s ability 
to provide theories or ideas in research. The sixth factor is 
the time when people share information and learn many 
things. The seventh factor is the time when AI can even 
improve situations with a lot of data. Machine learning 
and AI assist life sciences sales, marketing, and branding 
teams in creating more profitable and effective business 
strategies based on AI insights. It also helps improve prod-
uct value, allocate resources efficiently, increase market 
share, and provide appropriate sales and marketing in-

formation (24). Large pharmaceutical companies use AI 
to change the way they manufacture, sell, advertise, and 
analyze their products. Medium-sized companies are po-
sitioned in the middle and adapt their business processes 
based on their expertise (14).

4. Conclusion was supposed to come after 
discussion sector.

The potential applications of AI in the pharmaceuti-
cal industry are extensive and can significantly benefit 
pharmacists in the future. In the first phase, the use of 
AI in drug management can considerably enhance the 
accuracy and safety of drug distribution. Pharmacists 
can utilize AI-equipped systems to provide personalized 
drug recommendations and monitor patient adherence 
to medications. In the second phase, the use of AI in drug 
development can expedite the drug discovery process 
and assist pharmacists in identifying potential therapeu-
tic goals more effectively. This can help pharmacists pro-
duce new drugs more quickly and at a lower cost, leading 
to reduced health care expenses and increased treatment 
efficacy (25).

The results of the current study highlighted the po-
tential effectiveness of AI in various dimensions of the 
pharmaceutical industry, including quality control, hu-
man resource management, research and development, 
finance, supply chain and logistics management, data 
management, operations management, customer rela-
tionship management, and commerce. Previously, a re-
view study by Donepudi (2018) discussed the potential 
effectiveness of AI in resource and time management, 
predictive analytics, and data management. The men-
tioned predictive analytics in the previous study also 
overlaps with risk management (a subset of quality con-
trol), as it includes the prediction of harm levels (26).

Mishra (2018) also stated that the primary advantage of 
AI is its ability to reduce the time required for drug devel-
opment, consequently lowering the costs associated with 
drug development, increasing return on investment, and 
potentially reducing the costs for the end consumer. 
These aspects have also been explicitly mentioned in the 
dimensions of research and development and finance of 
the present study (27).

A review study by Khan et al. (2023) highlighted the 
potential of AI in improving drug management, patient 
care, and treatment effectiveness (28). In the present 
study, the potential role of AI in enhancing various di-
mensions of drug management was enumerated, but the 
primary focus of the present study was not on health care 
effectiveness. Additionally, Kulkov (2021) expressed the 
significant potential role of AI in transforming data man-
agement, human resource management, and research 
and development in small pharmaceutical companies, 
as well as the financial and commercial transformation 
of large pharmaceutical companies. All of these aspects 
were also discussed in the present study, but there was 
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not much emphasis on distinguishing the changes be-
tween large and small pharmaceutical companies (14).

Studies investigating the changes in the pharmaceuti-
cal industry in the realm of AI have predominantly been 
conducted using library methods, which further under-
scores the significance of a field study by Khatib and 
Ahmed (2020). In this study, which focused on robotic 
pharmacies, reduced costs and error rates, shorter pa-
tient waiting times, and enhanced service efficiency were 
observed in robotic pharmacies compared to traditional 
pharmacies. However, note that the above study, unlike 
the present one, primarily concentrated on a small seg-
ment of the pharmaceutical industry. Nevertheless, the 
results of this study align with the potential roles enu-
merated for AI in financial and customer relationship 
management dimensions (29).

The findings of the present study also addressed the 
legal dimensions of AI-driven development of the phar-
maceutical industry. This area should be a focus for gov-
ernment attention and investment, as legislation in this 
domain appears to progress more slowly than AI develop-
ment itself. For instance, the first AI law has recently been 
debated in the European Parliament, and clear legisla-
tion in this regard is yet to be defined in many countries 
(30, 31).

According to previous studies, 72% of pharmaceutical 
companies acknowledge the necessity of incorporating 
AI in their future strategies (32). In light of the results 
of the present study, each dimension, including quality 
control, human resource management, research and de-
velopment, finance, supply chain management, logistics, 
data management, operations management, customer 
relationship management, and commerce, can be a po-
tential target for pharmaceutical companies’ investment 
in AI utilization. Nevertheless, as per the findings of 
Kulkov (2021), the investment trends of pharmaceutical 
companies in developing various AI dimensions should 
be tailored to the company’s specialization and size, and 
a one-size-fits-all approach cannot be recommended for 
all pharmaceutical firms (14). The future working envi-
ronment of pharmaceutical companies utilizing AI can 
be envisioned as close collaboration between individu-
als well-versed in algorithms and AI with pharmaceuti-
cal chemists. The former will be capable of training ma-
chines and configuring algorithms, while the latter can 
assist in analyzing vast datasets (33).

However, there is currently no suitable IT system in 
place, as the existing IT programs and frameworks have 
not been tailored for AI. Certainly, pharmaceutical com-
panies will need to allocate significant resources to en-
hance their IT systems. Health and medical care data are 
private and accessible only through authorized channels. 
On the other hand, pharmaceutical companies are gener-
ally resistant to change (20). Another major challenge is 
data sharing. Continuous education with new data from 
medical research is essential to improving the perfor-
mance of AI systems. After the systems have learned from 

all the old data, it is necessary to feed more data into the 
systems to make them better. Another problem with us-
ing AI is ensuring its transparency and alignment with 
what the general public desires while encouraging the 
generation of new ideas in this field (24).

4.1. Limitations and Recommendations
In previous studies on the potential efficiency of AI in 

the pharmaceutical industry, data collection was primar-
ily conducted using a library method. However, the use of 
this framework in the real world may encounter new, un-
defined challenges. Therefore, future studies must collect 
data in the field whenever possible and test the hypothe-
ses in the real world. The scarcity of previous studies pre-
sented a new challenge in data collection, highlighting 
the need for further research in this emerging field. Due 
to the absence of laws and regulations regarding the use 
of AI in Iran, it is recommended that legislative bodies be-
come involved in this area.

Conclusion:
Conclusions: Pharmaceutical companies can utilize 

the tools provided by AI in various value-creating pro-
cesses to enhance their efficiencyand effectiveness. This 
requires the adoption and integration of this innovative 
technology at various levels of organizational planning 
sothat these companies can harness the greater potential 
it offers with appropriate investments.
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