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Abstract 

The implementation of the Electronic Logistics Management Information System (eLMIS) in Zambia was envisaged to ease 

data management, improve data quality, visibility, and access, and promote data-based supply chain decisions with the goal of 

improving access and availability of health commodities. Using a descriptive cross-sectional qualitative approach, the study 

obtained informed opinions and perspectives from supply chain players who are either involved in the end-use or management 

of the eLMIS implementation process in Lusaka District. Key findings were a lack of demonstrable MOH leadership and 

ownership, weak policy implementation, a lack of resource mobilisation, limited stakeholder active involvement, heavy donor 

reliance, inadequate human resources, a lack of technical and management skills, inadequate ICT infrastructure, and a lack of a 

data analytics skillset among users. The study conclusively demonstrated that the lack of MOH leadership and ownership has 

significantly impacted the execution of key prerequisite interventions to facilitate the system transition to MOH and 

sustainability through regularisation of eLMIS activities in the supply chain operations. Further research in rural areas is 

recommended to appreciate the diversity of challenges that may require unique interventions. This would increase the 

knowledge and understanding of the political, economic, social, technological, environmental, and legal factors needed to 

develop comprehensive policy frameworks to guide governance mechanisms that will ensure the sustainability of current and 

future donor-supported activities. 
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Introduction 

This chapter of the paper presents the problem and its 

setting. It introduces the background of the study, the aim 

and statement of the problem, the objectives and research 

questions, the significance, and the scope of the study. 

Medical and healthcare product supply networks start and 

finish with patients. Patient-centered supply chains ensure 

timely and fair access to high-quality pharmaceuticals. 

Supply chain operations must comprehend consumption, 

sickness, and patient healthcare access. Due to the 

worldwide illness burden, pharmaceutical product demand 

has expanded in range and volume during the past decade 

(GBD worldwide Risk Factors Collaborators, 2020). Supply 

chain users may better target investments, avoid waste, and 

assist patients and consumers by knowing market 

expectations. A reliable health commodity supply requires 

an efficient supply chain (SC). This requires an efficient 

Logistics Management Information System to maintain and 

coordinate funding, forecasting, procurement, warehousing, 

and delivery. Well-designed LMISs gather and report 

logistical data at multiple supply chain levels into a central 

repository and process and show data according to supply 

chain management levels (Yadav et al., 2014) [46]. 

The conventional approach to designing and implementing 

health commodity management information systems 

involves the utilisation of paper forms and tools. Handwork 

is arduous with paper LMIS. Supply chain-skilled workers 

must understand and apply, which compounds this. The 

paper-based LMIS is being automated to solve this problem 

(Lessa et al., 2015 (UNCTAD, 2021). An electronic 

Logistics Management Information System (eLMIS) tracks 

supply chain items to clients using computers, the internet, 

and barcodes. The system efficiently and rapidly manages 

the health supply chain to guarantee service delivery sites 

have essential health commodities. An eLMIS enhances 

data-driven decision-making and evidence-based policy by 

properly and quickly providing health commodities. Based 

on international research, eLMIS may enhance health 

outcomes, reduce stockouts and waste, and boost healthcare 

system efficiency. 

eLMIS implementation is difficult and risky. 

Implementation methods must be managed to properly 

realise digitization benefits including greater efficiency in 

huge data volume management, data quality, and visibility. 

In general, automated system deployment begins with 

software development including the end user to incorporate 

all their requested changes to make their work easier (Fritz 

et al., 2021) [14]. The investment needed to bring the 

software deployment facility up to a minimal level depends 

on the infrastructure. Countries using these tools have had 

successes and failures with useful learning. Low-income 

countries face poor implementation strategies, skilled 

human resource challenges, high attrition rates resulting in 

knowledge gaps, inadequate funding rollout and 

maintenance, poor ICT infrastructure, a lack of political 

will, weak leadership and governance mechanisms, and end-

user buy-in. 

 

Background 

The Ministry of Health (MOH) and collaborating partners in 

Zambia's health sector made substantial efforts and material 

investments, but health facilities continued to experience 

difficulties accessing health consumables leading to 

inability to provide comprehensive healthcare services due 

to stockouts, and expirations of medicines and medical 

supplies. This motivated the MOH and cooperating partners 

to redesign and roll out the national logistics system in 

2006, starting with anti-retroviral drug logistics. 
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The standardised paper-based logistics system is managed 

manually and heavily relies on the staff's ability to capture 

and report accurate data monthly for supply chain decisions 

to ensure commodity availability. The system required 

health facility staff to calculate reorder quantities using 

logistic data, print and mail hard-copy reports to the Zambia 

Medicines and Medical Supplies Agency (ZAMMSA) for 

resupply.  

The Ministry of Health (MOH) with support from the 

implementing partner commenced eLMIS deployment 2014. 

The eLMIS was envisaged to reduce human error and free 

up personnel from manual labour, and improve supply chain 

efficiency. Increased data visibility across the supply chain, 

high reporting rates, strong data quality, and high order 

processing rates were found during the system evaluation 

(AIDSFree Project, 2018). As of September 2023, 1,643 

facilities (51% of nationwide coverage) had deployed 

eLMIS. All level 1 to 3 hospitals and big health centres with 

substantial patient volumes are deployed. The remaining 

1,500 health facilities do not have committed funding for 

the system to be deployed 

MOH used the established and mature paper-based LMIS to 

construct eLMIS. This was crucial because minor user 

disruptions of the paper-based business process reduce 

operational training and orientation costs (Mabirizi et al., 

2018) [29]. An integrated algorithm calculates facility re-

order quantities from centrally deposited electronic health 

facility reports in the eLMIS. 

The integration of the various critical supply chain elements 

into the logistics management information system to 

facilitate decision-making. MOH senior management is 

accountable for providing leadership through a policy 

framework and expected to take the initiative in mobilising 

central government and partner resources to support eLMIS 

implementation. However, since the commencement of the 

eLMIS implementation in 2014, donors and implementing 

partners have been responsible for funding and the provision 

of health commodities. The implementing partner has 

rendered technical support in the areas of hardware 

procurement and installation, software enhancement and 

programming, and supply chain management in addition to 

after-service assistance via a helpdesk. The project staff 

conducts regular assessments of the data quality on the 

system in order to verify adherence to established standards 

and implement necessary interventions to rectify any data 

quality concerns. MOH’s involvement has been by 

providing stuff to participate in the deployment of eLMIS in 

healthcare facilities. 

The system considered the country's funding constraints, 

compounded by donor funding declines over time and 

designed that eLMIS on an open-source platform that may 

not have as many cutting-edge features as the proprietary 

version but can be enhanced using local expertise to meet 

user needs and more was chosen. 

The effectiveness of an automated system is contingent 

upon the proficiency of its users. The consideration of 

possible constraints and obstacles associated with an 

automated system has significant importance. The presence 

of proficient human resources in ICT is crucial for the 

implementation, upkeep, and regular enhancements to stay 

at the forefront. In order to effectively use the system, 

resolve Tier-1 problems, and minimise operational 

downtime, it is essential for end-users to possess 

fundamental IT skills. The level of user interface with the 

system has a direct influence on user perception and 

happiness, which in turn affects the overall performance of 

the supply chain. If consumers see the system as complex, 

hostile to the user, and deficient in assistance, it is probable 

that they will return to the paper-based system. 

The logistics management information system incorporates 

many supply chain components to facilitate decision-

making, as shown in Figure 4. This conceptual framework 

illustrates healthcare eLMIS deployment's complex 

relationships. Government support, stakeholder 

participation, technology infrastructure, training, data 

quality, change management, resource availability, and 

regulation are essential to eLMIS deployment. To 

understand their relationships, many essential eLMIS 

deployment factors must be conceptualised. The eLMIS 

programme should be easy to use. This helps system users 

manage logistics and make informed decisions.  

The eLMIS system requires internet access. impair or 

unreliable internet can impair system performance and 

create data collection and reporting issues. Smooth data 

transfer from previous systems to eLMIS is expected. 

Transfer data must be confirmed, integrity checked, and loss 

reduced. The eLMIS system should generate high-quality 

decision-making reports and graphs. System data accuracy 

and completeness determine output quality. The eLMIS 

system should provide data to health institution personnel, 

district and provincial officials, and central supervisors. This 

requires a straightforward interface and dependable data 

storage and retrieval. Health institutions, districts, 

provinces, and central data should be visible through 

eLMIS. This increases health commodity management 

supervision and decision-making. For reliable decision-

making, eLMIS needs high-quality data. Validation criteria, 

transaction audit trails, and data duplication reduction. The 

eLMIS system should help with forecasting, quantification, 

procurement, supply planning, inventory management, 

budgeting, finance, and supervisory decisions through data 

analysis, visualisation, and user training and support 

(Lagarde & Palmer, 2018 [26]; Kayikci, 2018) [23]. 

Zambia's post-eLMIS deployment activities include 

supportive supervision, staff training, routine maintenance, 

upgrades, and software and hardware maintenance as 

recurring expenditures. High attrition rates hinder eLMIS 

end-user training, even though MOH provides deployment 

and technical support staff. African countries implementing 

eLMIS have high attrition rates, resulting in 

underutilization, reduced on-the-job training, poor data-

driven decision-making, and investment loss (Abrar, 2018). 

According to Lamers et al. (2017) [27], some donor-funded 

projects are initially implemented by highly skilled 

individuals from developed countries who meet deliverables 

with or without local participation. This threatens 

sustainability and necessitates urgent knowledge transfer 

with local staff. Unfortunately, most donor-funded projects 

start transition conversations as the funding agency or 

partner nears its end (Olsson et al., 2017) [36]. 
 

Research Aim 

The aim of this research is to look into the challenges of 

implementing and maintaining an electronic logistics 

information system in Zambia. The study scrutinizes the 

obstacles and prospects that arise during the system's 

implementation, along with the strategies for its upkeep. 

The study is timely and relevant given the growing interest 



International Journal of Management and Economics www.managementjournals.net 

67 

in e-governance in developing countries, including Zambia. 

One of the primary motivations for the study is that, while 

many developing countries have launched e-government 

initiatives, the majority of these have not been as successful 

as hoped. One major reason for this is the lack of attention 

given to the implementation challenges and strategies for 

sustaining such systems. 

 

Problem Statement 

The eLMIS implementation has been rolled out to 51% of 

health facilities country wide since 2014. Overtime, MOH 

has generated vast amounts of logistics data in eLMIS, 

which users can process tailored to be consumer for an 

enriched supply chain decision-making in quantification, 

supply planning, and inventory management. eLMIS data 

quality come into question, cited as poor quality or 

incomplete. While these can generally be attributed to end-

user-related lack of adherence to standard operating 

procedures as a result of inadequate training, increased 

workload, inadequate human resources, or staff attitude, 

other system-related factors could also contribute to this 

outcome, such as governance, financing, ICT infrastructure, 

human resources, etc. By undertaking this assessment, the 

study established a more comprehensive understanding of 

the challenges leading to the unoptimized use of the system 

that will inform necessary interventions to support 

sustainable implementation processes. 

 

Research Objectives 

a. To assess the efficiency and effectiveness of the basic 

requirements for eLMIS implementation and 

sustainability 

b. To assess system technology and how it impacts the 

implementation process 

c. To assess how end-user characteristics, technical 

support, and supervisory support affect optimal system 

utilisation and output 

 

Research Questions 

The study will address the following specific research 

questions: 

1. What factors impact MOH’s ability to roll out eLMIS 

with a sustained approach countrywide? 

2. Is the eLMIS design and implementation process 

sufficient to meet facility-level staff inventory 

management training and information needs? 

3. What challenges limit the optimised use of the system 

and access to technical and management support? 

 

Significance of the study 

This study will highlight the key factors critical for the 

successful implementation of a sustainable eLMIS in a 

resource-limited environment. It will elucidate the impact of 

stakeholder involvement or lack thereof in eLMIS 

implementation, policy development around resource 

mobilisation, infrastructural development, strategic human 

resource planning, and skills developed in alignment with 

new technological development and the integration of 

feasible commercial supply chain principles into the public 

sector. 

 

Scope of the study 

The research examined the adoption of the eLMIS in Lusaka 

District public health facilities. Military installations were 

exempt owing to security concerns. The research did not 

assess eLMIS architecture. The research assessed the 

system's implementation process, identifying 

accomplishments, obstacles, and providing insights for 

improved implementation. At the national level, the 

assessment included MOH and ZAMMSA senior 

management, donors and partners, province, district, and 

health facility staff involved in day-to-day supply chain 

management using eLMIS or supporting its implementation. 

District and facility data consumers were the main 

informants, according to observations and interviews. This 

enables supply chain and health eLMIS component 

evaluation. The evaluation included site visits, interviews, 

documentation examination, and data analysis. We 

objectively assessed eLMIS implementation using data from 

several health institutions at different levels. We collected 

qualitative data on user satisfaction and eLMIS influence on 

supply chain operations. The evaluation used data analysis 

to identify system trends, issues, and improvement 

opportunities. To better understand the eLMIS 

implementation, its strengths and flaws, and the evaluation 

results, we spoke with national, provincial, and district 

stakeholders. 

 

Research methodology 

This study adhered to the Epistemology philosophy, which 

pertains to the theoretical framework of knowing. It focuses 

on the process of acquiring knowledge or the methods by 

which we gain our knowledge. The study employed a 

qualitative approach, which aims to comprehend the 

significance, interpretations, and encounters of the 

participants. This study employed objectivism, a 

philosophical perspective that posits the existence of 

knowledge separately from any specific awareness and aims 

to reduce the researcher's impact on the study. 

The study obtained in-depth information from stakeholder 

experiences and perceptions of the eLMIS using semi-

structured interviews. This study was undertaken in Lusaka 

District. The study also included key supply chain 

stakeholders involved in public sector health commodity 

supply chain management based in Lusaka. 

The targeted population for this study was public health 

facility staff and key supply chain stakeholders involved in 

the implementation of the eLMIS in Lusaka district or 

public sector supply chain management. The population of 

health facilities excluded military sites due to the security-

sensitive nature of their operations.  

Supply chain key stakeholders supporting eLMIS included 

directorate of Clinical Care and Diagnostic Services, 

directorate of Information Communication and Technology, 

directorate of Logistics, ZAMMSA, directorate of Policy 

and Planning, MOH, USAID GHSC PSM, USAID eSCMIS 

Project, Churches Health Association of Zambia, USAID, 

US Center for Disease Control (CDC),, Lusaka Provincial 

Health Office, MOH, and Lusaka  

District Health Office, MOH. 

Sample size for health facilities in Lusaka district was 

calculated using Taro Yamane formula with 5% error of 

margin (Yamane, 1967).  

 

Selection of Health Facilities 

The systematic sampling technique was used in the selection 

of health facilities included for this study. The selection 

interval was determined using the following formula: 
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Where: 

n = sample size 

N = population size 

k = size of selection interval 

k = N/n   

  

k = 28/15 

       

          = 1.87 ≈ 2 

 

n = N  Where 

  K+N(e)2  n = sample size 

 = 16  N = population 

size (28) 

  (1+28(0.05)2  K = constant (1) 

 = 15  e = level of 

significance 

(0.05) 

 
 

Staff at each health facility sampled are directly involved 

with the day-to-day use of the system. These were either 

pharmacy or laboratory staff. 

Selection of other supply chain stakeholders for inclusion in 

the study: 

a. All 11 targeted key stakeholder organisations involved 

in the use or implementation of the eLMIS were 

purposefully selected for inclusion in the study. 

b. Interviews were administered to the highest-ranking 

manager available, whose role involves supply chain 

activities supporting MOH. 

 

Data collection instruments 

Semi-structured questionnaires were used to collect detailed 

information from stakeholders about their experiences and 

perceptions of the eLMIS and its use. Data collection period 

lasted 2 months to complete due to the unavailability of key 

informants owing to their busy schedules. The study also 

employed the use of Stata/MP 14.2, Version 29, for analysis 

graphical representation of the findings. 

 

Piloting the instruments 

A preliminary interview to ensure that the questions were 

asked in the correct context, responses were transcribed as 

provided by respondents, and any vagueness in pre-

determined questions or sequences was addressed before the 

final data collection process commenced. 

 

Validating and Reliability 

The data collector’s health professional background enabled 

them to better clarify understand and clarify technical 

questions and responses owing to their knowledge of the 

supply chain. To safeguard against professional bias and 

inaccuracies, the researcher undertook respondent validation 

by returning analysed data for the respondent to verify that 

the output accurately captured what was said initially. Any 

anomalies identified were corrected accordingly. This 

research was done in person as opposed to giving the 

respondent the questionnaire to complete in their own time. 

This ensured grounded data by spending more time in the 

field asking questions, following up on vague responses, or 

providing additional clarification when the respondent did 

not understand the question. The data collectors also 

requested to see copies of official documentation discussed 

in the interview, such as SOPs, policy documents, and 

training certificates. The collected data was checked for 

dependability by making sure there were no errors or 

changes in the meaning of the responses. The standardised 

coding by theme developed at the outset were checked at the 

end of each day to ensure conformity to the themes among 

data collectors.  

 

Data collection procedure 

Research authorisation was obtained from the University of 

Zambia Ethics Committee, Ministry of Health, Permanent 

Secretary, Lusaka Provincial Health Office, MOH and 

Lusaka District Health Office, MOH 

The research team consisted of the principal investigator 

and two data collectors. Prior to data collection, the data 

collectors were oriented on the questionnaires and test data 

collection exercise undertaken. The semi-structured 

questionnaire was administered to pharmacy and laboratory 

staff at health facilities using the eLMIS for day-to-day 

management of pharmaceutical and laboratory supplies 

respectively. The questionnaire was also administered to 

MOH supervisors from central, provincial, and district 

levels as donors and partners involved in public sector 

health commodity supply chain management. The data 

collectors were sure to probe further to ensure that the open 

ended questions were fully answered accurately. The 

responses received were transcribed on the spaces provided 

in the questionnaire form. The information was then 

organised by theme and entered into the STATA software 

for graphical representation.  

 

Data analysis and procedures  

The study used thematic analysis as a qualitative method to 

analyse the data. The transcribed data was immediately 

reviewed at the end of each day for grammatical errors, 

making sure the information is clearly written by removing 

ambiguities and ensuring not to lose the meaning of the 

responses given. The data was then categorised by 

establishing emanating themes. The categories were then 

coded and summarised.  

The findings were then presented using tables, diagrams and 

narratives. Diagrammatic representation of findings was 

done using STAT/MP 14.2, Version 29. These outputs were 

then synthesized by drawing parallels and disparities to 

derive interpretation for conclusions and recommendations. 

 

Conclusion 

Objective 1: To assess the efficiency and effectiveness of 

the basic requirements for eLMIS implementation and 

sustainability 

The effective execution of eLMIS necessitates the presence 

of strong governance frameworks, proactive leadership, and 

initiatives aimed at enhancing capabilities. While some 

countries showed substantial progress, none has completed 

the process, highlighting persistent challenges (Zahid et al., 

2023). The eLMIS rollout in Zambia has plateaued due to 

ineffective implementation of basic requirements, hindering 

data accuracy, accessibility, and functionality in supply 

chain management. The lack of a well-defined leadership, 

governance framework and strong policy implementation 

has been noted as a significant obstacle to the successful 

deployment of eLMIS, buy-in from the Ministry of Health 

(MOH) and stakeholders, and clearly defined roles, duties, 

and accountability (Zahid et al., 2023). The absence of 



International Journal of Management and Economics www.managementjournals.net 

69 

MOH leadership and policy implementation also contributes 

to the view of eLMIS as an activity primarily sponsored by 

donors, rather than a viable and enduring healthcare 

solution. 

The sustainability issues faced by Zambia are mostly 

attributed to its significant dependence on donor financing 

for eLMIS operations. Although the MOH acknowledges 

the significance of eLMIS and has formulated a 

comprehensive sustainability plan, there is still a lack of 

effective implementation. The utilisation of predictive 

financing models resulting from the implementation of 

partner data can offer a more sustainable approach to 

resource mobilisation. 

Ensuring the sustainability of eLMIS necessitates the 

resolution of capacity-building deficiencies and human 

resource obstacles. According to Ferrinho et al. (2011) [16], 

the absence of supply chain human resource assessments 

and insufficient training impede the optimisation and 

performance of the system. It is crucial to provide capacity-

building programmes for personnel and ensure that eLMIS 

activities are in line with regular MOH operations. 

To ensure the success of eLMIS in Zambia's healthcare 

system, it is crucial to enhance governance, leadership, 

capacity-building, and sustainable finance methods.  

 

Objective 2: To assess system technology and how it 

impacts the implementation process 

The study shows improved efficiency, accuracy, and 

reliability of data management by integrating and optimising 

supply chain attributed to eLMIS implementation in 

Zambia. This technology has enhanced decision-making by 

offering close to real time information on medicines and 

medical supplies inventory levels, consumption trends, and 

distribution requirements. As a result, the implementation of 

eLMIS has resulted in enhanced accessibility to medications 

and healthcare resources, minimising instances of stock 

shortages and guaranteeing that vital medications are 

delivered to the patients. 

Furthermore, the implementation of eLMIS has provided 

health professionals with up-to-date information, facilitating 

proactive inventory management and enhanced service 

provision. The implementation of automated inventory and 

distribution systems has resulted in a decrease in the burden 

of healthcare personnel, so enabling them to allocate greater 

attention towards patient care. Additionally, the system's 

influence encompasses financial management, since it 

facilitates the effective distribution of resources and 

mitigates wastage resulting from expired or underused 

pharmaceuticals. Effective execution of eLMIS in Zambia 

requires increased efforts from government in addressing 

challenges of infrastructure development, end-user training, 

skills development, and provision of technical support. The 

sustainability of the technology relies on the continuous 

dedication of the government, assistance from donors, and 

the capacity to adapt the system to the changing 

requirements of the healthcare industry. 

eLMIS technology has brought about a substantial 

transformation in the realm of health logistics in Zambia, 

resulting in notable advancements in the enhancement of 

healthcare delivery's efficacy and efficiency.  

Objective 3: To assess how end-user characteristics, 

technical support, and supervisory support affect 

optimal system utilisation and output 

The success of eLMIS is significantly influenced by end-

user characteristics, technical support, and supervisory 

assistance. End-users' technology literacy, attitude towards 

eLMIS, and willingness to embrace new technologies are 

crucial for its efficient functioning. Technical support, 

including infrastructure preparation, maintenance, and 

resolving issues, is essential for the efficient functioning of 

eLMIS. Supervisory assistance, including leadership, 

training, and monitoring, ensures the efficient use of the 

system and maintains data quality. The level of satisfaction 

experienced by end-users and the overall success of a 

system is significantly influenced by the sufficiency and 

accessibility of technical and supervisory assistance. A 

comprehensive training program can increase proficiency 

and self-assurance in eLMIS, resulting in enhanced 

precision of data and decision-making. More effort from the 

MOH is expected to ensure sustainability through building 

capacity and transitioning technical skills to MOH staff. The 

provision of appropriate supervisory assistance plays a 

crucial role in cultivating a culture of responsibility and 

ongoing enhancement, ensuring the enduring sustainability 

of eLMIS. Implementing key initiatives such as continuous 

end-user training, dependable technical support, and strong 

supervisory backing can facilitate the effective adoption and 

ongoing usage of eLMIS. 
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