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ABSTRACT 

The use of technology in business process is gaining much attention, and many businesses today 

rely on technology as an important part of an efficient and effective way of meeting customers’ 

satisfaction.    This study deals with the adoption of a proper and electronic means of tracking 

counterfeit drugs in the supply chain (distribution network) through the use of RFID technology. 

The case of the Ghanaian pharmaceutical group KAMA is considered. The main objective 

consists in finding out how the adoption of RFID technology would help tracking counterfeit 

drugs in the supply chain of this company and which benefits this could generate. Three research 

questions are stated and a qualitative approach is adopted. Field observation, a series of 

interviews with management and field workers of Kama as well as a questionnaire allowed 

collecting the data. The analysis of the data showed that RFID technology should be adopted by 

Kama to replace the present costly and relatively inefficient way of tracking counterfeit drugs. 

The motivation of workers to be trained on RFID as well as the company readiness to train 

employees represent major factors for adoption and implementation of RFID to track counterfeit 

drugs and hence contribute to increase the profit margin and improve Kama’s image on the 

market. Recommendations are finally made on the methodology to be adopted by Kama to 

implement and use RFID technology to track counterfeit drugs. 

 

Key words – Counterfeit drugs, Supply Chain, Track, Radio Frequency Identification (RFID)  
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CHAPTER ONE 

INTRODUCTION 

 Over the last few years, Radio Frequency Identification (RFID) has emerged as an important 

new technology to track the movement of goods in supply chains. An RFID system is made up of 

three principal components. The first component is a tag with an electronic product code (EPC) 

used to identify items. Another component is the reader that can initialize and receive 

information from tags. The third component is composed of an information system with a data 

warehouse, which is used to store and manage the data captured from the readers. RFID has 

several advantages over traditional bar-coding: items can be read from a distance without optical 

line of sight, multiple tags can be read simultaneously and item specific data can be printed or 

embedded on/in a product. 

 

In recent years, academic researchers have recognized the importance of using the technology in 

tracking products including food and drugs. Most researchers have used case studies to identify 

how RFID could be adopted and used in tracking individual products, cases, containers and 

pallets. Others also used analytical models to estimate quantifiable benefits such as labor cost 

savings, operation time savings and business operation efficiency (Tajima, 2007). On the basis of 

the above premise and in the perspective of contributing to the necessary fight against drugs 

counterfeit, we developed the interest in researching into the adoption of RFID for tracking 

counterfeit drugs in the distribution network by pharmaceutical companies in Ghana.   

 

This research focuses on using RFID as a technology for tracking counterfeits drugs in a 

distribution network. We are committed to rely on a distribution network model proposed by 

Simchi-Levi et al., 2008) to guide this study.  
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Our research approach was qualitative. Therefore, an inductive method of gathering information 

such as observations and interviews as well as a questionnaire were used.  This thesis is 

organized in five chapters. Chapter one introduces the background of the study, the problem 

statement and justification, the research objective as well as the research questions, and a brief 

presentation of the Kama Company with which this research has been made. Chapter two deals 

with a review of the relevant literature covering important areas related to the topic of this 

research. Chapter three is dedicated to the adopted methodology. Chapter four addresses data 

analysis and looks into the research findings. Finally, chapter five presents the conclusions of 

this study and some recommendations for future research on the same topic.     

       

 1.1 Background of the Study  

Radio Frequency Identification (RFID) is an Automatic Identification and Data Capture (AIDC) 

technology that has gained attention in recent years as a means of enhancing data handling 

processes, complementary in many ways to other data capture technologies such as bar coding. 

The principles upon which this technology is based are quite straightforward, though the 

technology and technicalities concerning the way it operates can be quite sophisticated (Porter et 

al., 2004). RFID technology is rapidly moving into new application environments, particularly in 

the industrial sector.  In the literature, there are two groups of research contributing to the 

adoption of RFID. One is related to the technical aspects, such as enhanced security tags, 

increased tracking range and authentication protocols. The other is associated with the 

applications and provides greater contribution to potential adoption. This group of studies 

explores RFID applications in manufacturing, inbound/outbound logistics, warehousing, and in 

several other areas. However, a crucial aspect of research which deserves more attention is the 
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exploration of extensive use of real-time RFID data to improve and add substantial values to the 

business operations, e.g. optimizing distribution routes/network responding to a dynamic 

changing environment. This area of research is vital as it should result in operational costs to be 

reduced and system efficiency to be enhanced leading to a more promising investment to 

achieving higher returns. This area of investigation forms the key aim of this research and 

contributes to the justification required for decisions for RFID adoption. The findings of this 

research would also highlight to the RFID implementers that the technology is not merely for 

track and trace purposes, but it is used as a way to achieve improved economic competitiveness. 

 

One manufacturing company in the pharmaceutical industry, Kama Pharmaceuticals under Kama 

Health Services, is considered for the study. The object of this research is to investigate the 

potential adoption of RFID by this company and how the RFID could be used in the distribution 

network in its supply chain to track counterfeiting drugs.   The CEO, the management team and 

field workers of KAMA supported this research. These partners played a significant role in this 

study contributing to the project trials and output dissemination. They were able to provide 

resources to support the development and validate the proposed methodology. 

 

Most Ghanaian pharmaceutical companies have no or little knowledge about the RFID 

technology.  Ghana is a country in West Africa with a population of about eighteen (18) million 

as at year 2000 with much concern about the Healthcare of its people.  The government of Ghana 

decided in 2004 to meet the Health needs of the people thereby introducing National Health 

Insurance Scheme (NHIS) for the citizens who at a pay of premium could enjoy free health care 

for a period of one year.  As a result of this, a great concern and attention was to be paid to drugs 
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to be supplied to patients who may enjoy this facility.  The Pharmacy Council, which operates 

under the Pharmacy Act 1994, (ACT 489) Section 29& 31 is the organization responsible for the 

issuing of certificates to supply drugs from premises, prescription of class A and B drugs, the 

importation and exportation of drugs as well as manufacturing.  The Council works hand in hand 

with the Ghana Food and Drugs Board.  It also rest on these two bodies to regulate the laws 

governing the usage of drugs (medicine) either produced in the country or imported from 

outside.  The Pharmacy Council sees to it that drugs either manufactured or imported are kept 

under right temperature condition such as insulin, antibiotics and analgesic drugs. The most 

challenging issue for these two independent bodies in the country is to make sure that 

manufacturers of pharmaceutical drugs use the right proportions of various ingredients of drugs 

to proof the efficacy of drugs and to avoid drug counterfeiting. 

 

1.2 Statement of the problem  

In recent times, Ghana has been facing a big problem of counterfeiting drugs and drugs with 

doubtful source of preparation. Most of the manufacturing companies in Ghana are working 

seriously on prevention of drug counterfeiting and on keeping their drugs at the right temperature 

and in the proper warehouses as the products pass through the supply chain. To be able to get the 

right sources of raw materials and process them to reach the final consumer, effective and 

efficient optimization of supply chain management is needed in order to reduce cost, check 

inventory regularly and ultimately guarantee customer satisfaction through just in-time delivery. 

To maintain good reputation and good relationship with its partners, Kama needs to join the fight 

against drug counterfeiting and doubtful source. The problem consists in investigating how RFID 

technology could contribute to effectively and efficiently fight against drugs counterfeiting in the 

supply chain.  
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1.3 Problem justification 

It is strongly believed that drug must be prepared with the right proportions of ingredients to 

enhance its efficacy and ability to cure diseases that affect human beings. It is of first importance 

for pharmaceutical companies to make sure that drugs which are not prepared with the right 

ingredients from right sources do not reach consumers. Ghana as a developing country faces 

challenges of using counterfeit drugs from importers and manufacturers in the country. The 

problem not only incurs monetary loss to companies but causes serious health hazards to 

mankind and also lowers customer confidence and inevitably affects negatively customer 

satisfaction. Therefore, it is against this background that we intend to investigate into how 

counterfeit drugs could be tracked and removed from the distribution network using a technology 

like RFID (Radio Frequency identification). Many industries, retailers like Wal-Mart, and 

wholesalers are using this technology in tracking products and identifying items of various kinds.  

 

1.4 Research objective 

This research main objective is to find out how the adoption of RFID technology would help 

tracking counterfeit drugs in a distribution network (supply chain) considering a specific case of 

a pharmaceutical company in Ghana called KAMA. 

 

1.5 Research questions 

The following research questions guide the study. 

 How effective and efficient is the current supply chain management of Kama pharmaceutical 

services, particularly with regards to tracking counterfeit drugs? 

Under which conditions RFID would be a profitable investment helping tracking counterfeit 

drugs? 
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What benefits would Kama gain from adopting RFID and how could it help getting KAMA’s 

customers satisfaction? 

 

1.6 KAMA in Ghana  

Kama group of companies is a manufacturing company of pharmaceutical drugs such as Kama 

antibiotics, hermetic, analgesics and both class A and B drugs.  Kama manufactures drugs, stores 

them and combines both retailing and wholesaling. It has international license for eight (8) years 

including Alirad Product Steam, Span, Phargon (Holland), and XL Laboratories PVT India. 

Kama started business operations in 1983 with only three (3) staff members. Kama’s mission is 

to enhance and promote good health to all people of the world and Ghana particularly by 

production, distribution, and sale of quality products and services in partnership with its affiliates 

worldwide. The vision of Kama as business entity is to be a centre of excellence for the 

production of quality drugs and provision of services which are marketable worldwide. The 

mission of the company drives it to develop quality innovative generic medicines to reach out 

and help millions of people around the world.  

The Headquarters of Kama is located at Accra the capital city of Ghana in West Africa. Kama is 

one of the leading Pharmaceutical industries in Ghana with an estimated market share of 10% in 

the Ghanaian market. The company also markets other products and services apart from 

pharmaceuticals. The management of Kama is supervised by a board of high caliber 

professionals with diverse competences and experience who ensure the principles of good 

corporate governance decision marking for effective and efficient performance to achieve the 

corporate objectives. The company is limited liability which was incorporated in 1983 under the 

companies code of Ghana 1963 (Act 179) with subsidiaries such as Kama industries limited, 
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Kama Health Services Limited , Kama Estates, Kama Forex Bureau Limited, Kama Conference 

center. Among the pharmaceutical products are Kamatone, Kamoc, Omega oil, cloxan, 

Kamaquine and Tetra – K just to mention a few. The company has an international recognition 

as a result of its partnerships with UP JOHN, JANSSEN – CILAG SOLCO BASLE, AIMIRALL 

PRODESFARMA. Kama tries to diversify its operations with respect to technology to meet the 

customers’ expectations.  
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CHAPTER TWO 

LITERATURE REVIEW 
 

 2.1Radio-Frequency Identification  

Radio-frequency identification (RFID) is the use of an object (referred to as RFID tag) applied to 

or incorporated into a product for the purpose of identification and tracking using radio waves. 

RFID and Near Field Communication (NFC) technologies share a variety of engineering 

measurement challenges. Transient Signals, Bandwidth, inefficient modulations, backscattered 

Data and Passive tag all require uncommon measurement capabilities. Using a Real Time 

Spectrum Analyzer solves the limitations of traditional measurement tools to provide a more 

efficient test and diagnostic experience for RFID engineer.  There are generally three types of 

RFID tags: active RFID tags, passive RFID tags and battery assisted Passive (BAP) RFID tags. 

There are a variety of groups defining standards and regulating the use of RFID including 

international organization for standardization (ISO), International Electro technical Commission 

(IEC), ASTM International, DASH7 Alliances and EPC Global. RFID applications are rapidly 

growing and many short-range Near Field Communication (NFC) links based on RFID 

technology are also seeing broad interest (http://www.testequipmentconnection.com). 

  

 2.2 Comparison between RFID and Barcode technologies 

RFID tags and barcodes both carry information about products. However, there are important 

differences between these two technologies: Barcode readers require a direct line of sight to the 

printed barcode; RFID readers do not require a direct line of sight to either active RFID tags or 

passive RFID tags.  RFID tags can be read at much greater distances; an RFID reader can pull 

information from a tag at distances up to 300 feet. The range to read a barcode is much less, 
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typically not more than fifteen feet.  RFID readers can interrogate, or read, RFID tags much 

faster; reading rates of forty or more tags per second are possible. Reading barcodes is much 

more time-consuming; due to the fact that a direct line of sight is required. If the items are not 

properly oriented to the reader it may take seconds to read an individual tag. Barcode readers 

usually take a half-second or more to successfully complete a reading.  Line of sight 

requirements also limit the ruggedness of barcodes as well as the reusability of barcodes. 

(Since line of sight is required for barcodes, the printed barcode must be exposed on the outside 

of the product, where it is subject to greater wear and tear.) RFID tags are typically more rugged, 

since the electronic components are better protected in a plastic cover. RFID tags can also be 

implanted within the product itself, guaranteeing greater ruggedness and reusability.  Barcodes 

have no read/write capability; that is, you cannot add to the information written on a printed 

barcode. RFID tags, however, can be read/write devices; the RFID reader can communicate with 

the tag, and alter as much of the information as the tag design will allow.  

 

2.3 RFID use in tracking medicine counterfeiting in Africa  

Radiofrequency identification (RFID) has yet to claim more than a toehold even in established 

pharmaceutical markets, but a partnership of technology companies is planning to make it part of 

the everyday supply chain in Africa (Taylor, 2010).  

 

A collaboration between RFID chip manufacturer Verayo, scanner specialist SkyeTek and 

medical technology firm GlobalPCCA was ready to start in 2010 supplying a secure, low-cost 

and easy-to-use RFID system in Nigeria and other African countries that would allow 

verification of pharmaceutical products by the consumer (Taylor, 2010)  



10 
 

The customer w0uld be able to identify and make verification of the product quality and the 

sources.  The RFID tags are intelligent chips that can be put in communication with a networked 

system to track counterfeit drug in the distribution network. Consumers would be relieved from 

doubtful usage of drugs and maybe emotional and psychological confident in using a particular 

drug. The diagram in figure 2.1 below shows how counterfeit drugs could be tracked leading to 

customer satisfaction.  

                                            

 

 

 

 

 

Figure 2.1: Tracking counterfeit drugs through the supply chain using RFID. 
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The intent is for pharmaceutical manufacturers to affix RFID tags using Verayo's 'unclonable' 

chips onto packs of medicine, which could be scanned by a range of RFID readers supplied by 

SkyeTek. The readers include a tray-like device - called the Traytesta - which could be used to 

verify products within a pharmacy, and a lightweight, battery-powered pen reader - the Pentesta - 

designed for use by consumers. GlobalPCCA has provided the specifications for the system and 

also brings an in-depth knowledge of the Nigerian market stemming from its activities in another 

area, the promotion of local compounding and production of medicines by hospital pharmacies 

using reliable and certified raw materials.  Dr. Steve Ams, a physician who heads up 

GlobalPCCA, told SecuringPharma.com that the objective was to develop a system that does not 

rely on online technologies such as the Internet or cellular networks. 

 

Since 2003, many manufacturers and suppliers have been gearing up for what was to be a 

significant spike in adoption of radio frequency identification (RFID) technologies.  This spike in 

adoption of RFID was largely as a result of mandates from market leaders, notably Wal-Mart  

(Dortch, 2009).  According to conventional wisdom then as cited by (Dortch 2009), Wal-Mart 

was going to persuade (or compel) its primary suppliers to tag everything under the sun with 

RFID.  Wal-Mart would then use RFID tag readers and ancillary hardware and software to 

manage supply chains retail stocks and costs more effectively.  Similar mandates were seen from 

the U.S. Department of Defense (DOD) which reportedly planned to use RFID to manage and 

deploy assets more efficiently ( Dortch, 2009).  
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2.4 RFID – How it works 

According to Medford, (2011), “A good grounding in what RFID is, how it works, current 

standard and compliance environments and some considerations about how to make any 

implementation successful”.  He explains that most of the current talk about RFID is about retail 

and consumer goods supply chains. Manufacturers, retailer’s logistics providers and government 

agencies are already making unprecedented use of RFID technology to track, secure and manage 

items from the time they are raw materials through the entire life product.  RFID can be found in 

action at automatic toll collection stations used at bridges, tunnels and turnpikes.  RFID is also 

used to identify pallets containers, vehicles tools and other assets, monitor inventory, and route 

materials through production processes. For example, according to a study by AMR Research as 

cited in (Medford 2011), early RFID adopters in the consumer goods industry reduced supply 

chain costs between 3 and 5 percent and grew revenue between 2 and 7 percent because of added 

visibility RFID provided.  

 

The development of global RFID standards – those already in place and those now being adopted 

and the decision by major retailers and others to implement RFID is spurring market adoption.  

These standards protect end users by providing technology frameworks within which companies 

can create RFID products and systems that are compatible and interoperable.  Major retailers and 

consumer goods companies for example, are basing RFID supplier tagging, requirements on the 

Electronic Product Code (EPC) specifications originally developed at the MIT Auto – ID centre 

and now managed by EPC global (Medford, 2011). RFID is a type of data collection technology 

that unlike the bar code systems requires no line of sight or manual scanning.  RFID tagged 
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objects can be read in different orientations at very high speeds.  RFID wirelessly exchange 

information between a tagged object and a reader or writer. 

  

According to Medford, (2011) an RFID System is made up of: One or more tag.  Each tag 

includes a semi conductor chip and antenna onto an insert.  The insert then is encapsulated into 

an appropriate protective material to form a finished tag or label. One or more read/write devices 

usually called readers. Two or more antennas are used, one on the tag and one on each reader. 

 

Radio waves transfer data between the RFID tag and the reader, which are tuned to the same 

frequency.  In a passive RFID system, the reader sends out a signal, which is received by all tags 

tuned to that frequency present in the RF field.  Tags receive the signal with their antennas, and 

selected tags respond by transmitting their stored data.  A tag can hold many types of data about 

the item, such as its serial number, configuration instructions, what time the item traveled 

through a certain zone, even temperature and other data provided by sensors.  The read/write 

device receives the tag signal with its antenna, decodes it and transfers the data to the host 

computer system.  RFID tags can be attached to virtually anything – a tractor-trailer, a pallet, a 

case or individual item.  If multiple tags are present in the field, more efficient RFID 

implementations have anti-collision algorithms, which determine the order of response so that 

each tag is read only once. 

 

 Medford (2011) contended that various types of tags are needed for use in different 

environmental conditions for example, tags that perform well when attached to choice for 

wooden pallets, metal containers or glass.  Tags may be as small as a grain of rice, as large as a 
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brick, or thin and flexible enough to be embedded within an adhesive label and run through a bar 

code label printer.  Tags also vary greatly by their performance, including read/write ability, 

memory and power requirements.  Depending upon the application and environment, RFID tags 

have a range of durability, paper-thin labels, often referred to as “smart labels’ are typically used 

for disposable or one-time use applications.  Special RFID/bar code label printers can produce a 

wide range of customizable RFID labels and allow companies to implement basic RFID quickly 

and easily.  Other RFID tags targeted for permanent identification applications can be encased in 

materials to withstand extremely high heat, moisture, acids and solvents, paint, oil and other 

conditions that make text, bar code or other optical based identification technologies unusable in 

the environment.  RFID tags can be reusable and suitable for lifetime identification, which can 

provide a total cost of ownership (TCO) advantage over bar code labels or other identification 

methods that are disposable and need periodic replacement.   

 

Tags are either passive, active or battery assisted.  Passive tags receive their power to exchange 

data from the signal sent by the reader.  Active tags have a battery to power their transmission.  

Battery assisted tags have a battery that powers chip electronics but does not transmit RF energy. 

It is recorded that most current and proposed consumer goods logistics and retail RFID 

applications can be satisfied with passive tags, which are less expensive and smaller than active 

versions because they do not require a battery.  Active tags are the best selection when the most 

important consideration is to be able to read the tags at the longest possible distance.  Just like 

compact disks, RFID tags can be read-only or read-write.  Read-only tags are programmed with 

serial number or other data at the factory and cannot be altered.  Data on read/write tags can be 

revised or erased thousands of times by the user.  Read/write tags are often partitioned with 
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secure read-only area that may encode a unique I.D. number, and a writeable portion of memory 

that users can program and reprogram themselves.  One application for this technology is to 

permanently encode a pallet ID number in read-only memory and to use the read-write blocks to 

record items that have been loaded onto the pallet.  When the pallet is unloaded the writeable 

section can be erased and made available for new information when the pallet is reused.  

Companies or departments throughout the supply chain can also take advantage of the writeable 

portion of tag memory to add data to support their own business operations.  Writeable tags also 

can be interfaced with sensors to capture and record variable information.  For example, a frozen 

foods producer may apply RFID tags to pallets and interface them with temperature sensor to 

monitor temperatures during shipment on storage.  The system could be set to sound alarm if 

temperatures moved outside of the pre-set acceptable range.  Temperature sensors also could be 

used automatically provide documentation that materials were kept at required temperatures 

sensor applications often use battery-assisted tags and power for the sensor.  There are many 

more placement options for RFID readers than were possible with bar portable or can be placed 

in a fixed position, just lie bar code scanners.  Fixed positions readers can be mounted to read 

items travelling through dock doors, conveyor belts, loading bags, gates, doorways and other 

areas.  Readers may also be attached to lift trucks and other material handling equipment to 

automatically identify pallets and other items that are being moved.  

 

 2.5 RFID Ability 

According to Medford, (2011).RFID’s ability to read and write a tag automatically every second 

could easily produce enough data to overwhelm any information system.  Properly analyzing the 

specific data and timing that is needed for processes and systems is critical.  Planning a 

successful RFID implementation also requires more than extensive knowledge of RFID 
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technology.  The parties need knowledge and real experience with other data collection 

technologies, mobile computing, industrial and wireless networking, manufacturing and 

distribution processes and enterprise software. 

 

An RFID system’s read range, the distance a reader antenna must be from the tag in order to read 

the information stored on its computer chip, varies from a few centimeters to tens of meters, 

depending on the frequency used, power output, whether a tag is active or passive, and the 

directional sensitivity of the antenna.  The presence of metal and liquids affects the range and 

read/write performance because these materials may cause interference. For read/write tags, the 

read range is typically greater than the write range.   

 

Frequency is one of the leading factors that affect range.  No single frequency is ideal for all 

applications, even within a single industry.  Just as separate bar code are used at different levels 

of consumer goods packaging. 

 

RFID tags of different frequencies and functionality will be used together within overall supply 

chain operations.  Current logistics and supply chain applications tend to use UAF band, either 

between 860 and 930MHz or 13.56MHz (Medford, 2011).  Regulations complains– Companies 

that transport or process hazardous materials, food, pharmaceuticals and other regulated material 

– can record the time they receive and transfer the materials on an RFID tag that travels with the 

material, updating the tag with real time handling data creates a chain-of-custody record. The 

Food and Drugs Administration is looking at RFID as a way for solving the problem with 

counterfeit drugs. About 10% of drugs in the United States are estimated to be counterfeit. In 
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Europe, it’s an estimated 20 to 50%, in Africa it’s about 80%. How do you prevent these drugs 

from being counterfeited? One way is you put tags on items when they are being manufactured, 

and you track them through the supply chain (Roberti, 2009).  Just like other emerging 

technologies, RFID technology will continue to evolve; market adoption will as companies 

become familiar with this new way of sharing information and experience the bottom–lime 

benefits and increase in efficiency it can provide. Still, as with any new business process, there 

are ways to make sure your company’s experience with RFID is a successful one.  

 

 

 

2.6 RFID adoption growth 

By 2007, most prognosticators were saying that not only held RFID adoption stalled, it was in 

danger of never being installed ( Dortch, 2009). In 2008, growing numbers of smart, aggressive 

companies (many of which were outside the US) began trumpeting the business benefit they 

were seeing from their early focused RFID technology deployments.   In December 2008, for 

example, ADT Secondary Services Inc announced that BGN, the largest book retailer in the 

Netherlands, had used item-level RFID to increase inventory visibility from 65% to 97.5%.  

BGN admitted that it has achieved 100% inventory increase while reducing the time and cost 

required to do inventory counts letting those employees spend more time selling and helping 

customers, this turned to increases sales revenue ( Dortch, 2009). 

 

As of March 2005, RFID has been installed in 104 Wall-Mart stores, 36 Sam’s clubs and three of 

wall-mart’s distribution centers (Sullivan, 2005) as cited by (Tajima 2007). The largest area of 
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adoption has been in the retail industry (IDTechEx, 2006) as cited by (Tajima, 2007) and 

approximately 1500 patents have been issued since 1997 (Read, 2005) as cited by (Tajima, 2007) 

 

 

2.7 Business Benefits from the use of RFID 

According to ( Dortch, 2009), there are a lot of benefits that companies would derive from using 

RFID. RFID gives timely accurate information on product. It contributes to cost reduction and 

increase in revenue. Ultimately, RFID isn’t really about tags, readers, frequencies or 

wavelengths; although all these matter, RFID Delivers the greatest business value when its focus 

is on the generation and leverage of real time, fully integrated data that enables better business 

decisions and efficient business actions. 

 

RFID technologies offer several contributions to the supply chain through their adverse 

properties such as unique identification of products, easiness of communication and real-time 

information (Saygin et al., 2007; Michael and Maccathie, 2005) as cited by (Aysegul et al, 

2010). 

 

 2.8 Adoption Barriers 

Tajima, (2007) outlines four frequent barriers for widespread adoption of RFID: lack of return on 

investment (ROI), Technical risk, the popularity of bar codes and privacy concerns.  Lack of 

ROI: the unit cost of tags is high and the implementation may also incur hidden costs for 

example the need to revamp material handling equipment and floor layout as well as acquisition 

capabilities (Angeles, 2005) as cited by ( Tajima, 2007). 
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According to Tajima, (2007), a survey conducted with 24 companies revealed that more than half 

of the respondents did not get a positive ROI. Another survey expected a positive ROI within 2 

years (ARC Advisory Group, 2004, WERC, 2005) as cited by (Tajima, 2007).  It is therefore 

expected that any investment must create value for ROI within the short run. Some organization 

may not be able to survive as long term period for ROI if it wants to adopt RFID on large scale. 

 

Technical risk:  The proportion of defective tags and false reading which in some pilot projects 

has been as high as 20 to 50% is still not acceptable (Cooke, 2005; Proctor, 2005; Sullivan and 

Duri, 2004; Wyld, 2006) as cited by  Tajima (2007).  This is a result of the collisions of signals 

from multiple renders.  Tag collision with cellular phones needs to be considered. 

 

Popularity of bar Codes: The popularity of bar codes is a barrier to adoption of RFID.  This is 

because almost all retailers around the world are set up for bar Codes. It is believed that between 

5 and 10 trillion bar codes are printed every year, and approximately 5 billion bar codes scans, 

occur every day (1DTechEx. 2006, Wyld, 2006) as cited in ( Tajima 2007). Bar Codes are 

inexpensive. 

 

Privacy concerns: It has to do with the use of tags that can be read from a long distance with 

high gain antenna leading to invasion of other product privacy.  Besides, RFID tags can be read 

without the knowledge of individuals. RFID tags can be read without your knowledge since the 

tags can be read without being swiped or obviously scanned (as is the case with magnetic strips 
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or barcodes).  Anyone with an RFID tag reader can read the tags embedded in your cloths and 

other consumer product without your knowledge. 

RFID Reader collision, this occurs when the signals from two or more readers overlap. The tag is 

unable to respond to simultaneous queries. Systems must be carefully set up to avoid this 

problem, many systems use an anti collision protocol. Anti collision protocol enables the tags to 

take turns in transmitting to a reader. Tag collision occurs when many tags are present in a small 

area but since the reading time is very fast, it is easier for vendors to develop systems that ensure 

that tags respond one at a time.  

 

2.9 Supply Chain Management and the use of RFID  

Supply chain management is a set of approaches utilized to efficiently integrate suppliers, 

manufacturers, warehousing, and stores so that merchandise is produced and distributed at right 

quantities to the right locations and at the right time, in order to minimize the total cost while 

satisfying services level requirements   (Simchi – levi et al., 2008).  

 

We see supply chain management as a concept in management skills used to enhance business 

process as taking into consideration every aspect of the production and distribution processes 

starting from the material source (supplier) throughout the distribution network to meet 

consumer expectations and requirements  

 

Supply chain is considered by (Kenneth and Farrington,. 2006) to be the inter-relationships and 

network of enterprises or organizations, that through upstream and downstream connections and 

networks or linkages in process and activities will discharge value in the form of services, and 



21 
 

products to the final customer or consumer. When a supply chain management adopts the use of 

electronic means, it becomes E – supply chain. The use of a technology like RFID in the supply 

chain management could be referred to as E – Supply chain management. The use of E – supply 

chain management may have a lot of benefits to a firm or an organization. Some of these benefits 

include cost reduction, effective integration of activities, tracing and tracking product in the 

distribution network. 

 

The literature on RFID applications in supply chains is limited.  Most of the existing studies 

were published in the last few years.  These publications can be grouped in two groups; practical 

papers (white papers, technical reports) and academic papers (Aysegul  et al., 2010). Practical 

papers generally deal with pilot projects, case studies and ROI analyses of RFID implementation 

in supply chains.  Companies deploy pilot projects to test the new technology in a small and 

simple environment to observe the difficulties and efficiencies of its integration, to analyze the 

associated costs and profits and to facilitate the complete integration in the whole company if 

they decide to implement it. (Aysegul  et al, 2010). 

 

A white paper by IBM about improving product availability at the Retail shelf by using Auto-ID 

technologies (Alexander et al, 2002) as cited by Aysegul  et al.( 2010) focuses on the difficulties 

for enterprises to adopt RFID systems through the consumer retail value chain.  According to 

(Gaukler and Selfert, 2007) as cited by (Aysegul  et al., 2010),  current studies on RFID in 

supply chains focus on inventory management logistics and transportation, assembly and 

manufacturing assets tracking and object location environment sensors. It is believed that other 

sectors need more attention such as pharmaceutical sectors to see how RFID can be used in the 
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supply chain to track counterfeit drugs for customers to have greater satisfaction increasing the 

efficiency and effectiveness of promoting quality healthcare. 

 

RFID technologies provide better product traceability through real-time date in the supply chain 

against the inventory inaccuracy errors (Lee et al, 2005) as citied by (Aysegul  et al 2010). 

RFID solves Bullwhip effect problem. This concept was first explained by (Stevenson 2003) as 

cited by Aysegul et al. (2010). It deals with demand variation of the customer that becomes 

increasingly large when it diffuses backwards through the chain.  The Bullwhip was first 

introduced by (Forrester, 1958) as cited in Aysegul et al. (2010).  Forrester (1958) identifies a 

fluctuation and amplification of demand from the downstream to the upstream of the supply 

chain.  Using RFID in tracking counterfeit drugs will help eliminating consumer doubts in 

efficacy of the drug which will go a long way in creating frequent demand for a particular drug 

to use in a healthcare process.  There will be no backward diffusing of consumer demand for a 

particular drug. 

 

Several authors believe that using Auto- ID technologies like RFID can reduce the bullwhip 

effect and improve supply chain performance (Botani and Rizzi, 2008) as citied by Aysegul et 

al., 2010) who indicated that automated information systems can improve inventory visibility 

that can reduce safety stocks and the bullwhip effect.  In the information sharing process of the 

supply chain management, all actors in the chain will benefit greatly from tracking counterfeit 

drugs.  In the context of supply chain management, the technology has been considered as “the 

next revolution” (Srivastava 2004 pp. 1) as cited by Ygal et al. (2008).  This is because it allows 
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the tracking of each product in real-time in the supply chain.  The RFID seems to offer a unique 

potential to supply chain management over existing bar codes technologies.  

 

CHAPTER THREE 

METHODOLOGY 
3.1 Introduction 

This chapter deals with the methods and procedures used to collect data in the context of this 

study. Our main concern is to come out with findings on RFID implementation in a supply chain 

like the one of KAMA. The company has heard of the technology but has never used it before; 

therefore there is the need for us to vigorously study the existing supply chain management of 

the company and how best the RFID technology could be adopted to help tracking counterfeit 

drugs in the distribution network. The research is guided by the following research questions 

already presented in chapter one and which we recall here: 

- How effective and efficient is the current supply chain management of Kama 

pharmaceutical services, particularly with regards to tracking counterfeit drugs? 

- Under which conditions RFID would be a profitable investment helping tracking counterfeit 

drugs? 

- What benefits would Kama gain from adopting RFID and how could it help getting 

KAMA’s customers satisfaction?  

 

3.2 Research Design 

As already stated in chapter one, we adopted a qualitative approach. This approach has to do 

with using existing cases, models and symbols to help build our perceptions to develop our 

findings (Newman 2006). We adopted the model used by Simchi-Levi et al. (2008) in a 
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distribution network to guide this study. The model assisted us to trace the movement of items in 

the supply chain right from the planning stage to the sales outlet. The model below in figure 3.1 

shows the movement of a product in the distribution network. 

                 

 

 

 

Figure 3.1: The enterprise development and supply chain (Sources: Simchi-Levi et al. 2008, p. 4) 

 

3.3 Population and Sampling Procedures  

Population of pharmaceutical companies in Ghana is made up of retailing, wholesaling, 

manufacturers and others which combine retailing and wholesaling. Twenty people within Kama 

Company including the CEO constituted the population for this study. We selected five 

employees who are field workers including heads of department (managers) from each 

department adding up to 20 out of the 101 permanent. Our sampling procedure was purposive 

sampling - here the sample is chosen to suit the purpose of the study. Certain employees of the 

population were selected deliberately for the purpose of adoption of RFID to track counterfeit 

drugs as they pass through the supply chain including the CEO and production managers. In 

addition, stratified sampling was also used to enable us gathering different group opinions for 

our conclusions. We could not include every member of the Kama Pharmacy company because 

that was impossible and impracticable as staff members were always busy.   

Plan/design  

Source 

Supply Distribute  Produce  Sell  

Product architecture make/buy  
Early supplier involvement  
 
Strategic partnership  
Supplier selection  
Supply contracts 
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3.4 Data Collection Techniques 

We used both primary and secondary data collection techniques; the primary one was done 

through the observation and through interviews using an interview guide and a questionnaire (see 

appendixes I, II & III).  The secondary data was gained through the literature review that gave us 

much information on technical issues, problems and benefits related to RFID across industries.  

This was to enable understanding the RFID working principle and the practical constraints 

related to adopting and implementing this technology.   We adopted a structured interview and 

we had face to face meetings with the focus group which was made up of six persons: five line 

managers who are the heads of departments and the CEO of KAMA. Our questionnaire was 

filled by twenty persons who made up the population of the study.  Their answers were used as 

additional information.  We also did many observations at the company site to understand the 

present process flow within the company. This gave us primary information on the process of the 

supply chain of the company. Particularly, the way they use manual means for tracking 

counterfeit drugs.    
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CHAPTER FOUR 

DATA ANALYSIS AND FINDINGS 
4.1 Introduction 

This chapter discusses the research validity and reliability and how the data collected in this 

study is analyzed in relation with our research objective and questions. 

 

4.2 Reliability  

Reliability refers to the stability and consistency of the obtained results.  It answers the question: 

should someone else undertake the same study; would she or he get the same results and also 

arrive at the same conclusions?  The research instrument should produce the same data results 

time after time on each occasion that it is used. 

  

The questionnaires were administered to both department and field workers who constitute our 

sample frame.  The interview was conducted with six respondents including the CEO (Chief 

Executive Officer) who provided us with reliable information about the current operations of 

Kama.  In addition, a proposal was sent to the focus group through e-mail explaining the 

background of the study and its importance. The company assigned the head of ICT department 

to be with us any time a visit is made to Kama. He spent much time with us explaining and 

discussing more on the technology for he has read a lot about it. We further went ahead to 

organize orientation for twenty employees of Kama as stated in our methodology.  This was done 

to explain the concept of RFID technology, how it works (system operations) and potential 

business benefits.  This was done to reduce biasness and errors as they provide data for our 

interview and questionnaire.  Besides, a critical observation was made each time we visited 
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Kama and had interactions with employees closer to its operations.  We also went back to the 

employees for a review of data collected when we thought that a point needed to be clarified and 

for further explanations. Several phone calls were made to discuss issues of the study to avoid 

misunderstanding.  Data on interviews were documented for reference as we coded and 

categorized data. 

 

4.3 Validity  

The concept of validity shows the relevance or meaningfulness of a research.  It could be 

referred to the precision with which the instrument measures the characteristic in the research 

question.   

 

In this study, in order to ensure high validity, our focus was on our main research objective and 

nothing else.  In view of this, our questionnaire and interview guide were edited by supervisor 

who has an in-depth knowledge of our topic.  We also tested the questionnaire and the interview 

guide with our mates (master students) and had a brief orientation on the topic importance and 

how it works. This was done before questionnaires were administered and interviews were held.  

We also used different methods with different kinds of materials such as face-to-face interview, 

critical observations and personal interactions with employees. We also considered in our sample 

employees who are field workers within the supply chain of Kama with higher level of 

educational background and ICT.  These employees provided us with accurate data. 
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4.4 Field observations 

Observations made were the activities of workers at Kama.  We observed that workers come to 

work on time and those late comers are sanctioned.  Administratively we observed that each 

department has a secretary who keeps records of products that come to their destination.  

Products manufactured by Kama at plant site involve personnel like; pharmacist, biochemist and 

workers of different background of qualification. After production, a department called Quality 

Control unit responsible for packaging and tracking counterfeit drugs takes over. According to 

Kama, counterfeit drugs referred to those describe by FDA (Food and Drug Administration) as 

drugs not kept under proper temperature, not from right sources, drugs with no active 

ingredients, right drug but in much lower dose. We saw field workers who sorted products 

(drugs) into A and B looking for counterfeit drugs.  After this is done, a team will come and take 

records of such drugs and calculate the cost involved.  Drugs are packed into containers for 

transport and onward shipment to other parts of West Africa countries. 

 

When goods are in transit, managers communicate through mobile phones to know the 

movement of trucks and the number of days it takes a truck to the assigned destinations in the 

distribution network.  Drugs are in majority sent to the company’s warehouse and some to 

distributors.  Records are kept at each end where workers are assigned to examine counterfeit 

drugs through manual means to ascertain the right drugs and eliminate drugs considered to be 

counterfeit. They are those drugs with no active ingredients, not kept under proper temperature, 

not from right source and right drugs but in much lower dose.  At sale points drugs are arranged 

into various shelves under different headings such as capsules, Hermetic, Antibiotics, just to 

maintain a few.  According to Kama, these arrangements of drugs at various shelves allow them 

to check those that have been stocked for longer period; it also eases their burden during 



29 
 

inventory as they check for counterfeit drugs.  From the plant site, the quantity of drugs to be 

shipped and distributed are keyed in software that reflect on intranets of Kama to show each 

consignment destination and quantity, as well as drivers name with the truck’s registration 

number. Those for shipment, the agents’ particulars are also keyed in like manner.  Workers 

were seen to be friendly and cordial when they interacted with us.  Finally, our observations 

showed that in tracking counterfeit drugs, workers find it difficult especially during inventory 

control where drugs need to be checked one after the other on the shelves and rearranged into 

their normal positions.  Hence, we can say that Kama’s distribution network systems for tracking 

counterfeit drugs involve a manual process to an extent of 80 to 90%. Referring to ( Simchi-Levi 

et al., 2008) supply chain model, we could find out that Kama’s existing supply chain has no 

electronic means that makes it e-supply chain.  The supply chain for tracking counterfeit drugs 

was complex and difficult to deal with.  Again our observations helped us noticing that workers 

get more tired and worried as they try to group and re-group drugs into groups A and B to find 

out the counterfeit ones.    From our observations, the most difficult time is during inventory 

control. 

 

Figure 4.1 below shows Kama existing supply chain.  At the starting point, Management, at a 

planning stage, plans and selects the source of raw materials and the various cost involved..  

Kama places orders to the various suppliers identified.  Supply is made to Kama’s production 

plant (factory). The Quality Control unit is assigned to inspect the raw materials by manual 

means before production.  These raw materials are transformed into finished drugs through the 

production plant. After that, a group from the Quality Control division comes in to do 

examination for sub-standard drugs by grouping these drugs into groups A and B.   Employees 
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look for drugs with no active ingredients. This is done by pouring other chemicals to determine 

below standard ones among them from Kama’s production unit. The drugs not kept at the right 

temperature in the production process will have their original color changed. Drugs with lower 

dose are also identified by observation of the package and the label. These ones are considered 

below standard and are kept for production recycling or disposed of entirely. If drugs are 

imported,  the sorting for counterfeit drugs are done by grouping them into A and B with 

particular reference to hologram, brand name and trademarks to determine the right source of 

drugs. Right drugs in much lower dose are observed from the labels of bottles and package. No 

active ingredients are identified through chemical analysis and those not kept under proper 

temperature are identified with changes in color and taste. Drugs with these identifications are 

considered counterfeit and the right ones are prepared for distribution. It was also observed that 

Kama sells some local product from other pharmaceutical companies locally Products (drugs) 

from these local companies go through the same process as imported drugs for drug counterfeit 

identification.  Those finished products from local companies are sorted in two main groups 

namely:  A and B.  Those grouped under A are the right ones and those in group B are 

counterfeit ones.  The right ones are kept at the warehouse for onward distribution to Kama’s 

sales outlets, distributors, wholesalers and other pharmaceutical companies who buy direct from 

KAMA.  As stated early in our observation, the system of tracking counterfeit drug is done at 

each receiving end of other warehouse and sales outlet by the managers and field workers 

through manual sorting.  Products sent to outlets are arranged on shelves for easy identification 

and final sales to consumers. The most difficult aspect of tracking counterfeit drug is the manual 

sorting at each receiving end especially during inventory control section. One could notice from 

the diagram that as products leave the factory to each distribution end, sorting for counterfeit 
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drugs into groups are done by workers manually. Feedbacks from consumers are passed on to 

sales outlets/retailers which are intern passed on to management at the planning stage for 

informed decisions. As management tries to evaluate the system and find solutions to the 

problems associated with it, Kama called for the need for a technology to assist its distribution 

network.  

                                        

 

 

  

 

Figure 4.1: Using Simchi-Levi et al., (2008) supply chain model to illustrate the existing supply 

chain of KAMA. 
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4.5 Data Analysis 

According to Miles & Habermar, (1994) as cited by  Asim & Yaqoob  (2005), data Analysis 

consists of three concurrent flows of activities: data reduction, data display and conclusions 

drawing and verification. Data reduction should not be considered to be separated from analysis 

but a part of it. This reduction of the data helps to sharpen, sort, focus, discard and organize the 

data in a way that allows for final conclusions to be drawn and verified.  

With regards to data analysis in this research, we divided our collected data into research areas 

that emerged during the data analysis processes. Our data were further arranged in to themes that 

correspond to the research questions, the objective and the areas of literature covered in Chapter 

two. In addition, data presented in this study were made from writing down ideas and 

perceptions as well as the model adopted for it. The major instruments used such as observation, 

questionnaire and interviews were analyzed. The data are presented here separately relatively to 

each research question and the other three major instruments adopted for this study.  

Employees working experience were coded and categorized as:  

Code:   0 – 5 years  5 – 10 years  10 years and above 

Respondents: 4   6   10 

 

Ten employees have worked with Kama for more than 10 years and six have worked between 5 

and 10 years.  These two numbers indicate that more than two thirds of our sample employees 

have a relatively important working experience with Kama in the supply chain.  The other four 

employees have at least 0-5 years working experience with Kama. This indicates that as these 

employees went ahead to respond to the rest of our questions, this would provide a priori 

credible information for this research.   
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Answers about employees’ qualification were also categorized as shown below in figure 4.2. 

 

Figure 4.2: Employees Qualification 

 

Ten employees working within the supply chain of Kama had completed polytechnic with HND 

(Higher National Diploma). They are classified as field workers.  Five had their first degree in 

various fields of studies and five have succeeded in post graduate studies. They held 

management positions and form part of the board of directors. 
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Answers to our Yes and No questions were categorized and coded as shown in the graph below: 

 

 

Figure 4.3: Answers to the Yes and No questions of the questionnaire. 

One could notice from these results that all the respondents have already heard about RFID in the 

past (Q1). Also, the great majority (90%) of them know that RFID could be used to track 

counterfeit drugs (Q2). Finally, 85% of the respondents have at least basic IT knowledge (Q3).  

 

4.6 Obtained results from the multiple choice questionnaire 

Answers with the following interpretations have been collected: 1 – strongly agree, 2 - Agree, 3 

– Disagree, 4 – strongly disagree, 5 – I don’t know, were categorized and coded as shown in 

table 4.1 below: 

 

 

 

 

0

5

10

15

20

25

Q1 Q2 Q3

Yes

No



35 
 

Table 4.1: Obtained answers to the multiple choice questionnaire 

 

 1 2 3 4 5 

1. The current Kama’s manual system of tracking counterfeit drugs 

is efficient.  

0 0 14 6 0 

2. The current design of the supply chain makes it difficult 

tracking counterfeit drugs efficiently.  

16 4 2 0 0 

3. The current system of ICT (Information and Communication 

Technology) of Kama is efficient. 

0 18 2 0 0 

4. Kama needs a modern technology like RFID that would help 

tracking counterfeit drugs more efficiently. 

2 17 1 0 0 

5. Kama is ready to invest in RFID to help tracking counterfeit 

drugs. 

0 14 0 0 6 

6. Kama is prepared to train its workers on any new technology it 

seeks to adopt.  

2 18 0 0 0 

7. Kama’s present organizational culture allows adoption of a new 

technology like RFID.  

3 15 2 0 0 

8. Kama is able to impose to all its suppliers to tag their products 

with RFID.  

2 4 14 0 0 

9. The image of KAMA on the market will be improved in case it 

succeeds in tracking counterfeit drugs.  

2 14 0 0 4 

10. Adopting RFID in tracking counterfeit drugs will contribute to 
increase KAMA’s net profits. 

3 17 0 0 0 

11. Kama needs RFID to optimize its distribution network for 
inventory control and logistics management besides tracking 
counterfeit drugs. 

3 17 0 0 0 



36 
 

1. It could be noticed that all the respondents think that the current Kama’s manual system of 

tracking counterfeit drugs is not efficient. Indeed, 70% (14/20) of them disagree with the fact 

that this manual system is efficient and 30% strongly disagree with that.  

2. 80% (16/20) strongly agree with the fact that the current design of the supply chain makes it 

difficult tracking counterfeit drug while 20% (4/20) agree with the same fact. 

3. It could also be ascertained that Kama’s current system of I.C.T. is efficient.  Indeed, 90% 

(18/20) of the respondents believe that. Still 10% (2/20) of them said that they disagree. 

4. It could be noticed that Kama needs a technology like RFID to help track counterfeit drug 

more efficiently.  Indeed, the majority of the respondents, 95% (19/20), agree with the need 

of a new technology like RFID to track counterfeit drug. Only 5% (1/20) disagree with this. 

5. The answers to these questions showed that Kama is ready to invest in RFID to help track 

counterfeit drugs. Among the 20 respondents, 70% (14/20) agree with that.  A proportion of 

30% (6/20) admitted they don’t know whether Kama is prepared to invest in RFID 

technology. 

6. It could be noticed that training Kama workers on a new technology is important to the 

company.  All of the respondents believe the company is prepared to train its workers on the 

new technology to be adopted. 

7. According to the great majority (90%), the organizational culture of Kama allows it to adopt 

a new technology like RFID in a reasonable time. 

8. It could be noticed that Kama could not impose to all its supplies to tag their products with 

RFID.  In fact, 70% (14/20) of our respondents believe that since most of the raw materials 

come from Africa where the technology is new.  
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9. It appears that the image of Kama on the market would be improved in case it succeeds in 

tracking counterfeit drugs. Indeed, 70% (4/20) of the respondents agree with that and 10% 

(2/20) strongly agree.  The remaining 20% (4/20) did not answer this question. 

10. According to all of the respondents, adopting RFID in tracking counterfeit drugs will 

contribute to increase Kama’s net profit.  Indeed, 85% (17/20) agree and 15% (3/20) strongly 

agree.  

11. 85% (17/20) of the respondents agree with the fact that Kama needs RFID not only for 

tracking counterfeit drugs but also for optimizing the distribution network through better 

inventory control and logistics management. 15% (3/20) strongly agree with that.  

 

4.7 Obtained results from the interviews 

Our interview questions were answered by the management team and the CEO of Kama. The 

management team is composed of a marketing manager who also acts as the supply chain 

manager, production manager, head of ICT department, an administrative manager and the 

financial manager. This team represented our focus group. Although the fourteen questions were 

administered to all of the five management team members and the CEO, information gathered 

are the answers provided by each member (position) concerned by each question. For example, 

questions related to finance were answered primarily by the financial manager and eventually by 

the CEO. 

We provide below a synthesis of the answers we collected. Please refer to the interview guide in 

Appendix I.  

Q1. The difficulties of tracking counterfeit drug in Kama have to do with the manual process 

which causes fatigue and boredom as employees kept constantly their eyes on the same drugs 

both the imported ones and the ones from Kama’s production unit. The sorting of drugs into 
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two separate groups A and B is performed on large quantities before packaging and packing 

them into containers for distribution and shipment to other destinations. This delays the 

process of shipment and further distribution. The process is done at the end of each receiving 

end. 

Q2. Management style has been the traditional ways of tracking counterfeit drugs. Currently, 

KAMA drugs, either manufactured or imported, are grouped into two groups A & B. Those 

placed under A are the acceptable ones and those in B are the counterfeit drugs. Drugs are 

sorted by manual means. Under the counterfeit drugs, Employees looked for drugs with no 

active ingredients this was done by pouring other chemicals to determine fake ones from 

Kama’s production unit, those not kept at the right temperature in the production process will 

have the original color changed, drugs with lower dose are also identify with observation 

from the package and the label. These ones are considered counterfeit and are kept for 

production recycling or disposed of entirely. These are responds from both the administrative 

manager and the production manager. Special attention is given to logos or hologram for 

easy identification. This was done to determine the right source from the agents, if drugs are 

not coming directly from the original company. The production manager and the supply 

chain manager responded that similar process is done by Quality control unit of KAMA at 

the factory premises for the manufactured drugs after production. After this is done at the 

factory premises, the exercise is continued at each stage in the supply chain as products move 

from one destination to the other.  The tracking of counterfeit drugs is done at each receiving 

end of a warehouse or sales point. It is also carried out as field workers embark on inventory 

exercise each time through manual process.   
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Q3.   The cost of counterfeit drugs tracking represents approximately 5 to7% of the total cost of 

production, which is made up of labor cost and cost incurred in disposing of such drugs. 

These costs include overtime allowance and raw material cost. The CEO and the 

management team said that the current average proportion of counterfeit drugs among both 

the imported and manufactured products by Kama could be estimated to 3 to 5% and that is a 

big challenge to the company. 

Q4.  The main human and administrative difficulties encountered presently in tracking counterfeit 

drugs are related to a lack of training and the insufficient number of employees in the supply 

chain as well as the span of control in terms of supervision. Other administrative difficulties 

are bureaucracy and bottlenecks in decision making.  

Q5.  Payment of overtime allowances keeps on increasing since employees are paid more on 

overtime in the supply chain particularly with reference to tracking counterfeit drugs. 

Q6.  Problems related to logistics consist mainly in a lack of machines and electronic means of 

tracking counterfeit drugs, because everything is done manually. Others include machines to 

monitor movement of trucks in case there is problem on the road for a long period of time 

thereby making changes in temperature of drugs like insulin, making most drugs counterfeit 

in the distribution channel.  

Q7. Management has been thinking of any proper technology as a means for solving problems 

encountered in tracking counterfeit drugs but no firm decision has been taken yet as whether 

bar code technology or any other one could be used. 

Q8.  Answers from management gave a clear distinction between bar codes and RFID referring, 

among others, to the distance at which RFID can read objects and the ability to print or 

embed RFID in/on a product. 
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Q9. The efficient nature of Kama’s ICT department could help build a system on which the RFID 

could be implemented. Also, the fact that employees have basic ICT knowledge represents 

another factor that would help implementing RFID successfully in Kama. Another point is 

that employees might be very motivated since the technology would relieve them from the 

fatigue and boredom of tracking counterfeit drugs. 

Q10. The potential human obstacles are the need to recruit new human resources with high 

qualification in ICT, and experts from the manufacturing company of RFID which will help 

in the installation. The CEO stressed on the fact that consultants would be needed to manage 

the system for some time before KAMA could take over. Workers might not appreciate and 

get involved significantly since some workers may be made redundant and others have to be 

moved to other departments  

Q11. The existing logistics means are not sufficient for the success of RFID implementation. 

KAMA needs to establish a new database of all products, expand its Intranet and acquire 

more computers. Also, buildings for new offices and warehouse, cars for new officers and 

Lorries for transportation of products are needed. Finally, new fittings and fixtures must be 

done in the existing infrastructures.  

Q12. The financial obstacles are mainly the cost of RFID and the importation of it as well as 

the training of employees on the new technology. Others include the consultants’ fee, and the 

approval of what percentage of KAMA’s budget of its net profit to be invested in RFID for 

tracking counterfeit drug and the extra loan to be secured.   

Q13. The RFID adoption would increase the profit margin and improve Kama’s image on the 

market. They believe it would assist them to have a competitive advantage in the market and 

would allow them to take the lead of their competitors. Globally, Kama would be able to join 



41 
 

the international community of the pharmaceutical industry in the fight against counterfeit 

drugs. All products of Kama would be recognized as authentic and treated as such. 

Q14. Answers indicate that the RFID adoption would increase the profit margin and improve 

Kama’s image on the market. They believe it would assist them to have competitive 

advantage in the market and would allow them to take lead of their competitors. 

 

4.8 Answers to our research questions 

In the light of all the answers we got and all the information we gathered, it is now possible to 

come up with answers to our research questions as follows.  

 

Research question 1:   

How effective and efficient is the current supply chain management of Kama 

pharmaceutical service, particularly with regards to tracking counterfeit drugs? 

Kama has a well defined traditional supply chain management which helps it tracking counterfeit 

drugs manually.  The distribution network of Kama starts from the planning state in relation to 

the acquisition of raw materials from their suppliers both home and abroad.  These raw materials 

when cleared from harbor or received locally are kept at the factory premises in their 

warehouses.  Then, they are sent to the production plant in time of need and the process of 

converting them into drugs (medicine) starts.  These drugs (finished products) are sorted and 

grouped into two categories helping them to sort out counterfeit drugs. Recall that Kama 

counterfeit drugs referred to those describe by FDA as drugs not kept under proper temperature, 

not from right sources, drugs with no active ingredients, right drug but in much lower dose.  

As for the drugs that are imported by Kama as finished products, a manual check is done to see 

the expiring date. Drugs not kept under proper temperature are determined by looking at the 
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change of color and taste. Also, the tablets are pressed hard to determine their resistance to 

break.  Drugs not from right sources are also determined by mere looking at brand name as well 

as holograms and logos. Drugs with no active ingredients are determined by reading the 

literature of a drug label and package to know the ingredients that were used to prepare a 

particular drug with respect to quantity and composition or compared it to proper ones. 

Chemicals are also poured on the drugs with no active ingredients. Right drugs but in much 

lower dose are considered as counterfeit drugs.  There are no electronic means of checking 

counterfeit drugs in the distribution network.  From our observations, Kama does not allow drug 

referred to as counterfeit to reach consumers before they return it.   

 

Globally, the control is performed through inventory taking and records of movement of drugs to 

various warehouses and sales outlets starting from the day drugs are checked from harbor and 

manufacturing site. Movements of drugs in the supply chain are controlled by managers as they 

move from one destination to another.  According to the managers, though the system has been 

helping the organization for a quiet a long period of time. However,  it poses a lot of challenges 

with regards to tracking counterfeit drugs and therefore called for a technology that could save 

time, reduce labor cost and provide more effective and efficient supply chain management. 
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Research question 2:  

Under which conditions RFID would be a profitable investment helping tracking 

counterfeit drugs? 

Kama has invested a lot in business areas that will profit the organization.  The name Kama 

group of companies spells out the interest it has in investing in profitable ventures. Structures 

such as buildings, machines for production, internet facilities, ICT department and sales outlets 

are in existence. Most of the field workers have an ICT basic background.  In addition, our 

observations revealed that the existing distribution network of Kama for both importation and 

manufacturing is rather a traditional one on which the company could build upon as it tries to 

introduce E-supply chain with RFID technology. Employees work with intranet and simple 

software for sales and customer records keeping which make distribution network easy. Kama 

has been training employees on other fields of technology thereby making them awake and in 

tune with new technologies.  The motivation of workers to be trained on RFID as well as the 

company readiness to train employees represent major factors for adoption and implementation 

of RFID to track counterfeit drugs and hence contribute to increase the profit margin and 

improve Kama’s image on the market. 

 

Research question 3:  

What benefits would Kama gain from adopting RFID and how could it help getting 

Kama’s customers satisfaction? 

Kama is in partnership with some international pharmaceutical bodies as we have mentioned in 

the literature review.  Having the opportunity of holding license of these interactional bodies, the 
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adoption would give Kama an international image, particularly in sub Sahara Africa where the 

technology is rather new. 

 

Customers’ satisfaction would increase as they are given the opportunity to examine drugs with 

RFID either printed or embedded on/in it by using Light weight battery powered pens. This will 

go a long way in building customer loyalty as they resort to the use of Kama products (drugs).  A 

lot of business benefit would accrue to Kama as it adopts and uses RFID. This technology would 

give Kama timely accurate information on counterfeit drugs. It will contribute to cost reduction 

and increase in revenue. The technology will deliver the greatest business value when its focus is 

on the generation and leverage of real time, fully integrated data that enables better decisions and 

efficient business actions. 

 

RFID technologies offer several contributions to the supply chain through their properties such 

as unique identification of products, easiness of communication and real-time information. 

4.9 Summary of Findings 

Kama faces a lot of difficulties in tracking counterfeit drugs with the manual process.  Presently, 

drugs manufactured by Kama and those from other local suppliers and imported ones have to be 

sorted into groups A & B to enable Kama to identify counterfeit ones. This is done with a mere 

observation of hologram, brand name, trademarks  (right source), drugs with no active 

ingredients,  drugs not kept under proper temperature,  right drugs but much lower dose  and 

other manual measures to determine counterfeit characteristics.  Currently, an approximation of 6 

to 7% of the total cost is incurred in tracking counterfeit drugs including, among others, costs 

related to logistics, finance, personnel and administrative bottlenecks.  Kama heard of RFID 
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technology as a means of tracking counterfeit drugs and its importance compared to barcodes.  

The management of Kama thought it could adopt and use RFID in its distribution network in 

tracking counterfeit drug.  They believe that, in spite of human, financial and logistics obstacles 

the basic structures of business process and the current efficient nature of the ICT as well as its 

readiness to invest and train employees on the new technology (RFID) to track counterfeit drug 

should be paramount.  The adoption would contribute directly to increase Kama’s net profit and 

improve its image on the market both home and abroad.  
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                                                                CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

 

In this chapter, the main conclusions of this study were drawn. We also ended up with some 

recommendations for Kama pharmaceutical company regarding its efforts to use RFID for 

tacking counterfeit drugs. 

 

In this study, it has been found that Kama has a well defined traditional (manual) counterfeit 

drugs tracking system through its supply chain. Kama’s distribution network starts with planning 

the acquisition of raw material from suppliers by assessing the cost and benefits. Once raw 

materials are secured, production process takes place and after production, drugs are grouped 

into two groups for sorting into counterfeit drugs and right drugs by manual means. There are no 

electronic means of tracking or checking of counterfeit drugs. The most difficult aspect of the 

existing counterfeit drugs tracking system is the fact that at each destination of delivery, drugs 

have to be re-grouped for sorting. According to the managers though, the existing system used to 

track counterfeit drugs has been helping the organization for quite a long period of time. 

However, it poses a lot of challenges. Hence, they called for a technology that could save time, 

reduce cost and provide more effective and efficient supply chain management 

The findings confirmed that RFID is a powerful technology for tracking counterfeit drugs, being 

capable of reading far and near objects by automatic means. RFID would relief employees from 

tiredness, boredom and the difficulty of observing the difference in holograms, brand names 

liquid level of syrups and drugs not kept under right temperature. The adoption and use of RFID 

in tracking counterfeit drugs in the distribution network by Kama would not only solve the 
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problem of eliminating counterfeit drugs, but could help to optimize its supply chain for 

inventory control and  logistics management. The findings also confirmed that human 

challenges, financial challenges as well administrative challenges relating to efficient and 

effective way of tracking counterfeit drugs would be minimized greatly. Analyses showed 

several interesting results. 

 

We also found out in this research that Kama group of companies came as a result of the 

company’s interest to invest and tap on marketing opportunities to help the organization to meet 

the needs of customers and increase its market share on all aspects of health. We observed that 

Kama has invested in medical clinics and Kama Estates just to mention a few. The existing 

structures such as buildings, machines for production of pharmaceutical drugs, internet facilities 

and ICT department coupled with workers background of ICT were the existing conditions that 

could help Kama to adopt the new technology (RFID) in a near future. Workers are using 

intranet and internet as a new technology. Moreover, their motivation to be trained on RFID as 

well as the company’s keenness to train employers are clear conditions that would profit Kama 

as it would invest in RFID to track counterfeit drugs. We have also learned and understood 

during this study that by adopting RFID technology, Kama would derive a lot of benefits among 

those we have mentioned in our literature review.  

 

These benefits include cost reduction, gaining international recognition by international bodies of 

the pharmaceutical industry of the Sub-Sahara and the world at large, effective and efficient 

supply chain that would be partially and progressively transformed in e-supply chain. 
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Besides, Kama customers’ satisfaction would increase as customers would be allowed to 

examine drugs with RFID either printed or embedded on/in it by using a light weight battery 

powered pens. Our investigations further revealed other benefits as timely accurate information 

on counterfeit drugs as well as greatest business value, the focus being on the generation and 

leverage of real time.  RFID would integrate data that enable better business decisions and 

efficient business actions. Thus, as a general recommendation of this study, we can say that 

Kama should adopt and use RFID as a new technology for tracking counterfeit drugs in the 

supply chain (distribution network). As RFID provides unique identification of product, easiness 

of communication and real time information, its adoption would facilitate the business process 

and reduce considerably the waste of time presently observed as the manual process of 

counterfeit drugs tracking was underway in the distribution network. 

 

Our recommendations on how Kama could use RFID to track counterfeit drugs 

First of all, Kama should select a specific type of RFID amongst the three types reported in our 

literature review. Kama could print/embed on each product a unique identification number which 

could be used in the RFID system of tracking counterfeit drugs.  Kama could resort to passive 

RFID since it is the cheapest and does require the use of battery. Passive tags receive their power 

to exchange data from the signal sent by the reaction.  The selection would help Kama to use a 

particular kind of RFID and tags could be reusable and suitable for lifetime identification, which 

could provide a total cost of ownership (TCO) advantage.  Each tag includes a semi conductor 

chip and antenna onto an insert.  The insert then is encapsulated into an appropriate protective 

material of the drug to form a finished tag or label. One or more read/write devices usually called 

‘readers’ must be used. Two or more antennas would also be appropriate, one on the tag and one 

on each reader. In a passive RFID system, the reader sends out a signal, which is received by all 
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tags tuned to that frequency present in the RFID field.  Tags receive the signal of drugs with their 

antennas, and selected tags respond by transmitting their stored data. The tag could hold many 

types of data about the drug such as its serial number, configuration instruction, the time the drug 

traveled through a certain zone, even temperature and other data provided by sensors such as no 

active ingredients and other fake drug symptoms. The read/write device receives the tag signal 

with its antenna, decodes it and transfers the data to the host computer system. RFID tags 

targeted for permanent identification applications can be encased in raw materials to withstand 

extremely high heat, moisture, acids and solvents, paint, oil and other conditions that made the 

system able to be set to drug on alarm if temperature moves outside of the pre-set acceptable 

range as well as other counterfeit drug symptoms.  Sensors used automatically provide 

documentation that drugs were kept at required temperatures and are void of counterfeit. The 

distribution network of Kama to track counterfeit drugs could be done automatically by sensors 

or tags to raise alarm to draw the attention of employees in the supply chain without necessarily 

sorting drugs into groups and do hand picking  to identify counterfeit drugs. This would do away 

the existing process. For all the imported drugs, Kama could instruct all suppliers to tag all drugs 

with RFID chip that could be tracked in its RFID system. Drugs which are bought locally could 

be traced from the right source and the manual process can still be used for few years to change 

to the use of RFID in few years after the adoption by Kama.   

 

General Managerial Implications 

This research provided useful information for pharmaceutical industry in Ghana that would like 

to use RFID in their distribution network as a strategic style, for leading the market in the sub- 

Sahara where the technology seems to gain root at its initial stage. We hope this research can 

answer some industry specific problems relating to counterfeit drugs.  Although RFID in Ghana 
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is new in pharmaceutical industry, we should work on many opportunities to increase the rate of 

tracking counterfeit drugs in the country. First of all, managers and IT staff of pharmaceutical 

companies should work on the adoption and use of RFID technology to increase customers’ 

satisfaction and join the fight against counterfeit drugs. The second step should be increasing the 

level of dispensing proper drugs for customers to be secured anytime they take drugs for their 

health. Managers should try to leverage existing supply chain for tracking counterfeit drug. 

Further, companies could ask all suppliers to attach RFID to all products be it raw material or 

finish goods. 

 

Adoption Constraints  

The adoption and use of RFID technology in the pharmaceutical companies for tracking 

counterfeit drugs has few limitations as well.  The main limitation is RFID high cost: RFID has a 

high cost compared to bar codes. The need to depend on consultants for more information and 

implementation comes at a cost.  

 

Further Research Implications 

This study raises several important issues that warrant further research. In fact, it would be 

interesting to show how RFID could be used in inbound and outbound logistics as well as 

inventory control management in the distribution network (supply chain).  
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APPENDICES 

APPENDIX I 

THE INTERVIEW GUIDE 

1 How difficult has it been for tracking counterfeit drugs so far? 

2 How are you proceeding presently to track counterfeit drugs along your supply chain? 

3 Presently, how much does it cost you approximately to track counterfeit drugs? 

4 What is the current average proportion of counterfeit drugs in the range of your products? 

5 What are the main human and administrative difficulties you encounter presently in 

tracking counterfeit drugs? 

6 What are the main financial difficulties you encounter presently in tracking counterfeit 

drugs? 

7 What are the main difficulties you encounter presently with logistics in tracking 

counterfeit drugs?  

8 Have you thought of using a technology to help solving this problem? 

9 Have you heard of RFID technology? If yes, how different is it from bar codes.  If No 

what about bar codes? 

10 What are the factors that would help implementing RFID successfully in Kama? 

11 What are the potential human obstacles to the success of RFID implementation?  

12 What are the potential logistics obstacles to the success of RFID implementation?  

13 What are the potential financial obstacles to the success of RFID implementation?  

14 Will the Adoption of RFID in tracking counterfeit drugs contribute directly to 

increase KAMA’s net profits or will it just at most contribute to improve KAMA’s 

image on the market.  
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APPENDIX II 

Employees’ working experience and qualification  

Please kindly tick the appropriate box that fits your level of qualification and working 

experience. 

1. How long have you been 

working with Kama? 

0-5years 5 – 10 years Above 10 years  

2 How long have you 

worked within the 

distribution network of 

Kama?  

 

   

3 How long is your total 

working experience?  

   

4 What is your level of 

qualification? 

Polytechnic University degree Post-graduate/PhD  

  

 

Please kindly tick Yes or No 

1. Have you heard of Radio Frequency identification (RFID)?    Yes [     ]  No [     ] 

2. Do you know that RFID can be used to track counterfeit drugs?  Yes [     ]  No [     ] 

3. IT knowledge (Do you have basic background)?        Yes[    ]          No[     ] 
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APPENDIX III 

THE QUESTIONNAIRE 

The responses to the following questions should be 1, 2, 3, 4 or 5.  Their interpretations are: 1 – 

strongly agree, 2 - Agree, 3 – Disagree, 4 – strongly disagree, 5 – I don’t know. Please kindly 

select one of these in response to each of the questions below.  

 

 

 

 1 2 3 4 5 

1. The current Kama’s manual system of tracking counterfeit drugs 

is efficient.  

     

2. The current design of the supply chain makes it difficult 

tracking counterfeit drugs efficiently.  

     

3. The current system of ICT (Information and Communication 

Technology) of Kama is efficient. 

     

4. Kama needs a modern technology like RFID that would help 

tracking counterfeit drugs more efficiently. 

     

5. Kama is ready to invest in RFID to help tracking counterfeit 

drugs. 

     

6. Kama is prepared to train its workers on any new technology it 

seeks to adopt.  

     

7. Kama’s present organizational culture allows adoption of a new 

technology like RFID.  

     

8. Kama is able to impose to all its suppliers to tag their products      
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with RFID.  

9. The image of KAMA on the market will be improved in case it 

succeeds in tracking counterfeit drugs.  

     

10. Adopting RFID in tracking counterfeit drugs will contribute to 
increase KAMA’s net profits. 

     

11. Kama needs RFID to optimize its distribution network for 
inventory control and logistics management besides tracking 
counterfeit drugs. 

     


