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ACRONYMS 

3PL Third Party Logistics 
AJK 
BCG 
BMGF 

Azad Jammu & Kashmir 
Bacille Calmette-Guerin, a vaccine for tuberculosis disease 
Bill and Melinda Gates Foundation 

bOPV Bivalent Oral Polio Vaccine (protects against poliovirus type 1 and 3) 
CCE Cold Chain Equipment 
CCEOP Cold Chain Equipment Optimization Platform 
CDA 
CES 
CMYP 

Capital Development Authority of Islamabad 
Coverage and Evaluation Survey 
Comprehensive Multi-Year Plan 

DLI 
DPT3 
DRAP 

Disbursement Linked Indicator 
Diphtheria, pertussis (whooping cough) and tetanus vaccine 
Drug Regulatory Authority of Pakistan 

EOC 
EPI 

Emergency Operation Centre 
Expanded Program on Immunization 

EVM Effective Vaccine Management 
EVMA Effective Vaccine Management Assessment 
FATA Federally Administered Tribal Areas 
FIC Fully Immunized Child 
FR Frontier Region 
Gavi The Global Vaccine Alliance 
GB Gilgit-Baltistan 
GHSC 
GoP 

Global Health Supply Chain 
Government of Pakistan 

HPV Human Papillomavirus  
HR Human Resource 
iSC 
JA 

Immunization Supply Chain 
Joint Appraisal 

KP 
MOU 
NISP 
NLWG 

Khyber Pakhtunkhwa 
Memorandum of Understanding 
National Immunization Support Project 
National Logistics Working Group 

NVI New vaccine introductions 
OpenSRP Open Smart Register Platform 
PC-1 
PCV-10 

Planning Commission Form - 1 
Pneumococcal conjugate vaccine, 10-valent 

PSLSM Pakistan Social and Living Standards Measurement survey 
RI Routine immunization 
SOP 
SOLVE 
STEP 

Standard Operating Procedures 
Supply Optimization Through Logistics Visibility and Evolution 
Strategic Executive Leadership Programme 

TCS Tranzum Companies and Services 
TT Tetanus Toxoid 
UNICEF The United Nations Children’s Fund 
UPS United Postal Service 
USAID United States Agency for International Development 
vLMIS Vaccine Logistics Management Information System 
WHO World Health Organization  
WFP World Food Programme 
ZM Zindagi Mehfooz 
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EXECUTIVE SUMMARY 

Resilient, high-performing and efficient immunization supply chain (iSC) is a foundation for reaching global 
and national immunization coverage and equity targets. Many approaches towards iSC improvements at 
global and country levels tend to focus only on incremental changes in individual components of supply 
chain performance (e.g., better cold chain equipment or improved data systems). Whilst these initiatives 
are important, often, the supply chain structure, set-up and network itself hinder transformative and long-
lasting changes and limit programmatic goals. Pakistan is experiencing expansion in its immunization 
services through rapid new vaccine introductions (NVI) into its routine immunization systems, is 
transitioning from Gavi funding, and has an increased focus on reaching every child with vaccines for 
preventable diseases with over 80% coverage in all antigens in every district to equitable distribution of 
immunization services across all population.  
 
The system design approach is part of larger efforts to strengthen the immunization supply chain (iSC) 
structure in Pakistan for efficient service delivery and to accommodate the rapid changes in the 
immunization system. This approach will build on the 2014 EVM (Effective Vaccine Management) 
assessment which identified distribution among other weaknesses at all levels of the supply chain structure 
and demonstrated high inequities in vaccination across provinces and districts. A system design approach 
was therefore used to assess changes needed to optimize Pakistan’s network, distribution and related 
functions. Though additional supply chain investments are being made throughout the country, the 
continuous expansion of immunization services and renewed drive for equitable service delivery to 
underserved population will further tax the country’s supply chain system. The system design study is 
therefore aimed at identifying bottlenecks in the iSC structure and set-up, and suggest ways to ensure that 
the structure is robust enough to stand the changing needs to deliver services efficiently. This system design 
analysis aimed to contribute to continuous improvement of the iSC through systematic changes, and not a 
one-off approach. The implementation of the outcomes from the analysis should be adjusted to conform 
to realities and could take several years for full implementation, evaluation and expansion.  
 
Below is a graphic illustration that guided system design optimization approach. 
 

 
At the start of the project, provincial EPI teams identified 14 potential scenarios that could be modelled to 
provide insights into how best to improve the current immunization supply chain. The proposed scenarios 
fell loosely into one of these categories:  

● Changing point-of-entry for vaccines and dry goods 
● Changing delivery routes and optimize the use of the divisional warehouses. 
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● Implementing direct delivery to lower levels of the supply chain, especially in hard-to-reach areas 
● Sourcing vaccines and dry goods across provincial administrative boundaries 

 
To guide decision making and ensure an evidence-based approach, data was collected across all levels, 
documenting current supply chain practices, inputs and costs. This was followed by data analysis using 
LLamasoft’s Supply Chain Guru® software tool to provide a picture of how the current system operates and 
generate insights into potential ways to improve availability, reduce risk, increase equity and reduce costs. 
 
This report summarizes the results of the Immunization Supply Chain System Design and Optimization 
project, including recommendations from the analysis, decisions taken at the results workshop in July 2018, 
and next steps towards implementation endorsed by the Provinces and Areas. As system design is linked 
to other supply chain areas of work and broader health systems, this document also summarizes 
overarching recommendations for Pakistan to move towards a next-generation supply chain and situates 
supply chain re-design within the current initiatives underway in Pakistan to improve equity and coverage.  
 
A summary of the key changes agreed on by stakeholders are as follows.  
 

FEDERAL 

The National Program Manager of Federal EPI, agreed with the modelling results and supported 
decentralization of the existing structure. Federal EPI agreed to change the point-of-entry for vaccines to 
Sindh and Punjab, with procurement and customs clearance remaining with Federal EPI. The point-of-entry 
for dry goods would be changed to Karachi, where Sindh EPI would receive its dry goods directly, and 
Federal EPI would be responsible for sending Punjab’s and Balochistan’s dry goods directly from Karachi 
port. The remaining dry goods stock would be sent to Federal EPI for distribution to Khyber Pakhtunkhwa 
and other Areas.  

PUNJAB 

Punjab EPI agreed that changing point of entry would be beneficial in streamlining the supply chain, 
reducing risk to products, and ensuring the EPI was in alignment with the spirit of the Pakistani devolved 
government. Federal and Punjab EPI agreed that a well-planned transition period would be necessary to 
ensure adequate infrastructure and human resource capacity at the provinces for receiving and storing EPI 
products. For sub-provincial modelling, two scenarios were examined: direct delivery to tehsils, and 
districts crossing administrative boundaries to source stock from Federal EPI. Punjab EPI agreed to Gujrat 
and Mandi Bahauddin districts picking up stock from Federal EPI using the Provincial distribution plans, in 
addition to Attock, Chakwal, Rawalpindi, Jhelum that currently do, and decided on districts which would 
pick up stock from Multan warehouse. Punjab EPI agreed that the tehsil stores need to be strengthened 
with adequate cold chain and skilled personnel, and currently considering outsourcing direct stock delivery 
to tehsil stores starting end of 2019, through TCS (3PL provider).   
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SINDH 

Sindh EPI agreed to change point-of-entry for vaccines and dry goods for Sindh based on cost efficiency and 
reduction in risk for products. Dry goods for Balochistan and Punjab will also be distributed from Karachi 
port by Federal EPI or its agent. Two ways to optimize regional warehouses in Sindh were also examined: a 
new store for Karachi division, and Sanghar district sourcing from Mirpurkhas. The results emphasize the 
need to strengthen Sindh’s storage capacity at the provincial and division levels. Sindh EPI agreed to 
keeping the provincial and Karachi division warehouse together, but requested to moving it to a new 
location to add freezer and dry storage capacity. The new location would be near Safoora Goth given its 
proximity to the airport and national highway. The Sindh EPI team plans to immediately re-assess their 
request for cold rooms submitted through non-CCEOP and are requesting, through HSS/other funding to 
build the cold chain capacity to ensure this change are implemented including building a new provincial 
store.  

KHYBER PAKHTUNKHWA (KP) 

Khyber Pakhtunkhwa agreed not to change point of entry in the short-run, given their proximity to 
Islamabad but recognized the value of building capacity for changing it in the long-run. KP examined 
optimizing division warehouse by districts sourcing from them and direct delivery from districts to EPI 
centres. The team agreed to implement both the scenarios. They were also interested in exploring 3PL 
outsourcing for direct delivery, and were eager to learn from Punjab’s experience. The EPI team updated 
their network design including the now-merged Tribal Areas (formerly FATA) with FRs (now sub-tehsils of 
KP) and Agencies (now Tribal Districts of KP) also sourcing from KP divisions. 

TRIBAL AREAS (FORMERLY FATA) 

The EPI team examined changing shipment frequency for Secretariat store from monthly to quarterly, and 
Agencies and Frontier Regions (FRs) sourcing from KP divisions. From an administrative perspective, both 
scenarios would be facilitated with the recent merger of the Tribal Areas (formerly FATA) with KP. 
Shipments from Federal EPI to Peshawar for the new KP warehouse are planned to be quarterly, so it would 
be efficient to change the shipment frequencies for the Tribal Areas (formerly FATA) to quarterly as well. 
In addition, participants agreed that as the merger is operationalized, it would be in line with policies for 
the FRs and Agencies to source from KP divisions.  

BALOCHISTAN 

Balochistan agreed to change point-of-entry for its dry goods to Sindh. They also plan to change point-of-
entry for vaccines to Quetta when the airport is upgraded and have capacity to handle airfreight, but till 
then would continue to source from Federal EPI. The EPI team examined three districts (Awaran, Lasbela, 
Dera Bugti) to cross provincial administrative boundaries and source from the Sindh stores. By reviewing 
the modelling results, local understanding of the opportunities and constraints in Balochistan, and 
discussion with the Sindh EPI team, the participants determined that the best path forward would be to 
not change sourcing for these districts. The Balochistan EPI team agreed that a regional warehouse should 
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be established in south Balochistan which would receive dry goods directly from Karachi port, after point-
of-entry is changed, and provide them to all districts in the south. The rest of the dry goods would be sent 
from Karachi port by Federal EPI to Quetta for distribution in north Balochistan. For Balochistan’s hard-to-
reach areas, scheduling for vehicle use is extremely important for mobile sessions. Additionally, given the 
discussion on benefits of direct delivery to EPI centres from districts, Balochistan team decided that the 
district would directly deliver to EPI centres. 

GILGIT-BALTISTAN (GB) 

Gilgit-Baltistan EPI assessed a model of direct delivery of stock to EPI centres and changing the shipment 
frequency to EPI centres from monthly to quarterly. The EPI team agreed to implement direct delivery, but 
had important operational concerns about quarterly distributions as it would change the processes around 
data reporting and, secondly, GB would have to change their inventory policies to maintain cycle and buffer 
stocks. Thus, while there are benefits of quarterly shipments, the GB EPI team decided to focus on building 
transport logistics capacity and implementing monthly direct deliveries to EPI centres.  

AZAD JAMMU & KASHMIR (AJK) 

Azad Jammu & Kashmir EPI examined exploring the optimal assignment of districts to source from division 
stores. The results validated the long-term plans for AJK to strengthen at least two districts (Poonch and 
Mirpur) to serve as division stores. Based on the results of the direct delivery to EPI centres for other 
provinces, AJK EPI will explore the feasibility of implementing direct deliveries to EPI centres. Additionally, 
in three years, AJK plans to focus on increasing the number of EPI centres to better serve the population, 
which will require planning to optimize the locations of these facilities. 
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INTRODUCTION 

Resilient, high-performing and efficient immunization supply chain (iSC) structure is a foundation for 
reaching global and national immunization coverage and equity targets. Approaches towards iSC 
improvements at the global and country levels tend to focus only on incremental changes in individual 
components of supply chain performance (e.g., better cold chain equipment or improved data systems). 
These initiatives are important yet not sufficient to create the transformative and long-lasting changes 
capable of addressing the numerous changes/aspirations arising including new vaccines introduction, 
transitioning from Gavi funding, and sustaining a robust immunization structure aimed at reaching every 
eligible child and addressing equitable distribution of immunization services across the country. 
 
A system design approach was used to assess changes needed to optimize Pakistan’s network, distribution 
and related functions. This supply chain optimization and modelling analysis is the first step of a multi-stage 
process to ensuring system’s improvements. With technical inputs and support from UNICEF Country Office 
and Supply Division; project leadership, data analysis, and interpretation of results from VillageReach; a 
multi-partner collaboration including LLamasoft, UPS and TCS explored the following changes to increase 
performance and build efficiencies into the current system:  

● Changing point-of-entry for vaccines and dry goods 
● Changing delivery routes and optimize the use of the divisional warehouses. 
● Implementing direct delivery to lower levels of the supply chain, especially in hard-to-reach areas 
● Sourcing vaccines and dry goods across provincial administrative boundaries 

 
This Improvement Roadmap summarizes the results of the Supply Chain System Design and Optimization 
project, including recommendations from the analysis, decisions taken at the results workshop in July 2018, 
decisions from EPI teams after the workshop and next steps towards implementation as endorsed by EPI 
teams. This document also summarizes overarching recommendations to move towards a next generation 
supply chain and situates supply chain re-design within broader supply chain and health systems initiatives 
in Pakistan to improve immunization equity and coverage.  
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BACKGROUND AND PROJECT OVERVIEW 

CURRENT IMMUNIZATION SUPPLY CHAIN 

The Pakistan immunisation supply chain (iSC) manages about $151 million worth of vaccines every year, 
and this amount is increasing as more vaccines are introduced into the immunization schedule coupled 
with the increasing population. The immunization supply chain structure and practice varies from province 
to province, depending on the population, distribution of settlements, and administrative levels. Pakistan 
has four provinces (Punjab, Sindh, Khyber Pakhtunkhwa and Balochistan) and three federally administered 
areas of Azad Jammu & Kashmir, Gilgit-Baltistan, and Islamabad. The previous Federally Administered Tribal 
Areas (FATA) have now been merged with Khyber Pakhtunkhwa province, and in this report, is referred to 
as Tribal Areas. 
 
The current immunization supply chain in Pakistan follows the traditional government administrative 
structure in which Federal EPI supplies EPI products to the provinces, who are then responsible for 
distributing products to the lower levels of the supply chain. The vaccines and dry goods are procured 
centrally by Federal EPI and vaccines enter the country through Islamabad airport. The globally procured 
dry goods (~80%) enter through Karachi seaport and are then sent by truck to Islamabad from where they 
are distributed to Provinces and Areas. The remaining 20% of dry goods are manufactured in Islamabad 
and are distributed through Federal EPI warehouse to provinces and areas.  
 
For each province, the iSC varies, but generally the end-to-end 
supply chain is made up of four or five levels, with lower levels 
(EPI centres) responsible for picking up products from the 
level immediately above them. The time required for vaccines 
to cascade through the levels varies and depends on the 
shipment frequency. Some provinces have an additional layer 
of a division store while some use tehsil stores to facilitate 
easier access for health workers coming to pick-up vaccines 
from EPI centres, as shown in Figure 1 which shows the 
product flow. Most levels rely on government-owned vehicles 
for transport, but a few districts and vaccinators from the EPI 
centres may use their own transport or public transport to 
pick up supplies from higher levels transferring the cost 
burden to the health workers.  
 
The average score from the 2014 EVMA for Pakistan showed 61% with the goal to improve the score to 
80% by 2020 in all Effective Vaccine Management (EVM) criteria. Four strategic goals were identified as the 
framework for achieving the milestone of 80% for all EVM criteria by 2020 (as shown in Figure 2). One of 
these strategic goals, aimed to implement a needs-based distribution system with reliable transport around 

Figure 1. Pakistan iSC 
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an efficient network design and route planning. System design (which aligns with one or two of Pakistan’s 
strategic goals) is one of five 
fundamentals essential to 
strengthening immunization 
supply chains and is critical to 
reaching the 2020 
immunization goals as 
identified by the global iSC 
strategy. This formed the basis 
for adopting the system design 
optimization approach. 
Through the implementation 
of recommendations from the 
results of system design 
analysis (including modelling), 
the country aimed to 
contribute to higher EVM 
scores and improvements in 
the process scorecard. The 
process scorecard in Figure 3 below conceptually shows how the system design engagement’s progress 
could be monitored (see appendix I for more details).  
 
Figure 3. Effective Vaccine Management Assessment (EVMA) Scorecard 

 

Figure 2. Pakistan cIP Four Strategic Goals 
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SYSTEM DESIGN AND MODELLING 

A system design approach to supply chain planning looks beyond incremental improvements to optimize 
the overall supply chain structure. This approach examines supply chain components and how they interact 
with one another to identify solutions to supply chain barriers. These solutions are then implemented with 
a focus on continuous improvement. System design analyses use both quantitative and qualitative methods 
to highlight areas of supply chain improvements. Quantitative tools such as supply chain modelling 
contribute to the evidence needed for informed decision-making. Modelling is a software tool that allows 
decision-makers to see how different policies and resources will affect the overall system without sacrificing 
time and resources to test potential changes in the actual supply chain.  
 
In 2017, UNICEF Pakistan Country Office and SD, in partnership with Federal EPI engaged VillageReach to 
identify opportunities for optimising Pakistan’s iSC structure. This built upon a previous iSC system design 
workshop in October 2016, in which participants from Federal and provincial governments identified 
several options for changes to the immunization supply chain that could improve vaccine availability, as 
well as supply chain efficiency and equity. Participants agreed that the next step was to use computer 
modelling to generate evidence to make potential supply chain design changes. In August 2017, 
VillageReach, UNICEF, Gavi and UPS co-facilitated a second iSC system design workshop with the objective 
of working with in-country stakeholders to specify the modelling scenarios. VillageReach engaged 
LLamasoft, a supply chain software company to model redesign options, and perform optimization 
modelling and 
analysis of the 
scenarios. UPS and, 
their local partner in 
Pakistan, TCS, 
provided qualitative 
analysis and inputs 
for the point-of-
entry model. The 
partners and 
engagement model 
is shown in Figure 4.  
 
The modelling results and recommendations were shared with the partners and GoP during a result sharing 
workshop held in July 2018 with participation from Federal EPI, all provincial EPI, UNICEF Supply Division, 
UNICEF Pakistan Country Office, Gavi, World Bank, Chemonics, UPS, TCS, and VillageReach. 
 
 
 
  

Figure 4. Pakistan iSC Partner Roles and Responsibilities 
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MODELLING METHODS, ASSUMPTIONS AND SCENARIOS TESTED 

Computerized modelling was used to evaluate potential supply chain design changes. The agreed upon 
project approach used best practice supply chain computerized modelling techniques and methodology by 
employing LLamasoft’s Supply Chain Guru®1 software to build and analyse current state (baseline) and 
potential future supply chain configurations in Pakistan. The models used in this analysis were based on 
either a cost optimisation or distance minimization approach, and the scenarios modelled were specified 
by the government based on their local knowledge and context in conjunction with partners (UNICEF, Gavi, 
WHO). The point-of-entry modelling was complemented by qualitative analysis by UPS and their local 
partner in Pakistan, TCS.  
 
The methodology captured quantitative supply chain data to build a “baseline” model that replicated the 
current reality of supply chain operations. Alternative scenarios were then built, modelled and compared 
across a variety of metrics. Qualitative data was collected by analysing shipment import regulations and 
practices for all four provinces by UPS. Finally, outputs were analysed to gain insight into future potential 
supply chain strategies.  
 
Primary data was collected from Federal EPI and all the provinces and areas on schedule of vaccines, 
demand, inventory policies, storage capacity, transport capacity, operating costs, and list of sites (EPI 
centres and warehouses). VillageReach visited Federal, Punjab, Sindh, Khyber Pakhtunkhwa, Tribal Areas 
(formerly FATA), and Balochistan EPI offices to collect data. Based on the data collected, and in agreement 
with EPI stakeholders, assumptions on EPI products, costs, inventory and demand were made where data 
were not available. The models included the following vaccines for the point-of-entry and provincial 
modelling scenarios: BCG, Measles, IPV, Pentavalent, PCV-10, Rotavirus, TT and bOPV. HPV and Typhoid, 
while not approved by the government during data collection and modelling, were included later to show 
impact on storage capacities at province stores if point-of-entry was changed. Hepatitis-B birth dose was 
included for only Azad Jammu & Kashmir (AJK), Khyber Pakhtunkhwa (KP), Balochistan and Sindh provincial 
models as they were planning to roll it out and after confirming with all provinces and areas. Hepatitis-B 
birth dose was not included in the point-of-entry analysis as this was not being procured federally and did 
not impact point-of-entry analysis. Additionally, polio campaign products were included in both models 
since there is a forecastable demand, like routine immunization, and it affects storage at all levels of the 
supply chain but the results were disaggregated. However, other campaigns (like measles) were not 
included as they were not consistent and did not have forecastable demand.  
 
Standard definitions of supply chain costs were used throughout the model: 

● Transportation costs: cost of transporting all products from import port to EPI centres, which 
includes fuel, maintenance, personnel and labour used for transport.  

● Fixed or operating costs of stores: includes cost of utilities (electricity, gas, water etc.), generator 
costs, maintenance, and personnel used for EPI purposes. 

                                                           
1 Supply Chain Guru® is LLamasoft’s supply chain design software and analysis tool which enables the user to 
understand the impact of changes in supply chain through supply chain modeling, optimization and simulation. 
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For modelling, allocation-based demand was used as it is a standard, validated way of forecasting demand 
at varying supply chain levels and designs the system for the target population that needs to be covered. 
The amount of vaccines each EPI centre demanded and received each month was calculated based on 
target population, wastage rate, schedule of doses for a vaccine, and percent estimated coverage based on 
target population.  
 
For cold chain capacity, attempts were made with challenges, to match data across list of EPI centres 
received from provinces, year one CCEOP deployment plan and non-CCEOP cold rooms plan. However, 
given the challenges with matching data, such as inconsistent naming convention of EPI centres and 
inconsistent spellings, only about 25% of sites were matched from year one CCEOP deployment plan. For 
non-CCEOP cold room plan, the data only listed province and district names and so data from Federal, 
province and district stores were included. In addition, if cold chain capacity was unknown for a specific 
site, it was assumed that it had capacity of one ILR or 60 litres net capacity. Hence, if the results indicate 
capacity issues, they need to be carefully reviewed with the updated final year one plan for CCEOP 
deployment and final plan for non-CCEOP cold rooms.  
 
The outputs of the model were assessed across four dimensions – risk, cost, storage or feasibility, and 
supply chain equity.  
 

RISK 

One of the key metrics used to assess changes in supply chain was risk. This is important given that Pakistan 
procured $151 million worth of vaccines in 2016-17, and this will only increase with new vaccine 
introduction and increasing population growth.  

DISTANCE 
Distance is a key metric used to assess supply chain risk through in-country distance travelled by vaccines. 
The 2017 Temperature Monitoring Study Report showed that temperature excursion was seen when 
vaccines were transported from Federal EPI to some provincial EPI warehouses, with a freeze alarm 2 
observed for Punjab and heat alarms3 observed for Sindh and Balochistan. Even though the vaccines did 
not reach their discard point, the exposure of vaccines to any excursions at this early segment of their 
journey should be avoided, as it leaves less flexibility in the heat life of the vaccines later in the supply chain. 
Therefore, reducing the in-country distance travelled by vaccines in a supply chain reduces risk to vaccine 
potency. 

HANDLING POINTS 

                                                           
2 Freeze alarm: recorded temperature of ‑0.5°C or less for more than 60 consecutive minutes. 
3 Heat alarm: recorded temperature of 8°C or greater for more than ten consecutive hours. 
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To further assess risk, another key metric was the number of vaccine handling points, or every time product 
changes hands between organizations and individuals; these points are defined by WHO as Critical Control 
Points in the transport supply chain4. Hence, reducing the number of handling points in a supply chain 
reduces risk to products.  

OTHER RISK FACTORS 
Additionally, the government of Pakistan highlighted some qualitative measures used to assess risk: 

 Law and order, security, or political instability 
 Weather conditions, such as storms or floods 
 Terrain, such as mountains or deserts 
 Availability of appropriate transportation for 

both road conditions and volumes of goods 
 Human resource capacity and technical 

training that may be required 

 Stock and vaccine packaging requirements 
 Improper storage practices or lack of 

maintenance at storage facilities  
 Power outages or typical number of hours of 

electricity in a day 
 Cold chain breakdowns 

EQUITY 

A framework for analysing supply chain equity was developed by VillageReach and used to assess how 
equity was impacted by supply chain re-design. The supply chain equity metrics were calculated to show 
aggregated district level information as an initial step. The metrics were informative to:  

 Understanding the disparities between districts in the current design of the supply chain 
 Showing how proposed supply chain network changes could reduce disparities between districts 
 Assessing modelling results in the context of immunization coverage and socioeconomic factors 

 
Three supply chain equity metrics were developed and used to analyse results5 for all provinces and areas: 

 Cold chain coverage per fully immunized child (FIC): litres of cold chain per surviving infant 
measured against the benchmark 

 Inbound resupply distance of vaccines to district store from province or division 
 Average resupply distance of vaccines to EPI centres 

Two of the supply chain equity metrics were based on distance and, hence, better suited for rural areas 
since in urban areas distances are relatively small and may not the main parameter for measuring access 
to services. 
 
To analyse the potential relationship between supply chain metrics and programmatic indicators, the above 
supply chain equity metrics were also compared to the below three standard equity and coverage 
indicators (immunization coverage, and socioeconomic metrics from the Pakistan Social and Living 
Measurements Survey 2014-15 for districts in the four provinces): 

 DPT3 coverage 

                                                           
4 World Health Organization. (2014). Temperature-controlled transport operations (Technical supplement to WHO 
Technical Report Series, No. 961, 2011).  
5 Complete definitions of the supply chain equity metrics are available in Appendix. 
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 Disparity in DPT3 coverage between urban and rural areas 
 Women’s primary school attainment  
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HIGH-LEVEL RECOMMENDATIONS FOR PAKISTAN TO MOVE TO A NEXT-
GENERATION IMMUNIZATION SUPPLY CHAIN  

To transition a Pakistan’s immunization supply chain to a next-generation iSC and contribute to supply chain 
performance, the following are recommended:  

STREAMLINED AND EFFICIENT SUPPLY CHAIN, NOT BASED ON ADMINISTRATIVE 
LEVELS 

Supply chains in many countries follow government administrative structures, which may not always be the 
most effective or efficient way to deliver health commodities. In high-performing supply chain, 
opportunities to share resources and information across boundaries are identified and the most efficient 
means of delivery route is charted. Pakistan currently follows a traditional multi-tiered system where stock 
are first received at a national warehouse and then moved from a national warehouse to several provincial 
warehouses. Each provincial warehouse then moves stock to its respective division or district warehouses 
responsible for ultimately stocking EPI centres in their jurisdiction. Sometimes, the tehsil level is used as 
well between the district and EPI centre. In a multi-tiered system, there must be enough cold chain 
equipment at each level to fully stock products received at each successive level in the distribution chain. 
Supply chains could be streamlined by: 

 Delivering across provincial or division administrative boundaries: This allows for the most efficient 
route for sourcing vaccines and reduces cost and risk.  

 Optimizing the number of levels: Having too many levels in the supply chain can complicate 
coordination and increase the number of sites and handling points to manage. This can also add to 
vaccines spending more time in storage, raising the risk of wastage.  

 
Changing warehousing and sourcing policies to reduce risk, reduce cost and improve equity aligns with the 
move to a next-generation iSC. The analysis conducted in this project outlines both operationalizing existing 
levels and reducing levels based on efficiency. For example, recommendations include: 

1. District stores in Khyber Pakhtunkhwa (KP) and Tribal Areas (formerly FATA) sourcing from division 
stores instead of from the provincial store. The districts, FRs, and Agencies’ sourcing would be 
based on cost efficiency, reduction in risk, and reduction in resupply distance across division 
boundaries. 

2. Point-of-entry changes for delivery to Sindh provincial warehouse directly from manufacturer to 
optimize cost, and reduce risk, ensuring potency of vaccines. 

3. Some additional districts in Punjab and division stores in KP should source directly from Federal 
EPI, bypassing the administrative level of province stores.  

4. Balochistan districts sourcing from nearby Sindh provincial and district stores, across province 
administrative boundaries. 
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EQUITY LENS FOR SUPPLY CHAIN IMPROVEMENT 

Supply chain improvements traditionally have focused on optimizing based on cost and efficiency, with risk 
an increasingly important consideration. Decisions based on these factors alone may lead to improvements 
in the supply chain with large populations to benefit from economies of scale, or at higher levels of the 
supply chain which are more cost effective to implement. However, this can potentially marginalize remote 
populations, urban poor, and migrant populations further by not ensuring the supply chain adequately 
meets their needs for full delivery of quality services and ensuring potency of vaccines. To reach every child 
with immunization services, it is important to assess supply chain improvements from an equity lens.  
 
Immunization coverage across many countries shows disparity based on geography, wealth, and maternal 
education. One way to address equity and improve immunization coverage, is to address disparities in 
supply chain equity. In Pakistan, this analysis looked at three metrics to assess supply chain equity: 1) Cold 
chain coverage per fully immunized child (FIC), 2) resupply distance to district store, and 3) average 
resupply distance to EPI centres. Decreasing resupply distance for districts and EPI centres can improve 
responsiveness to emergencies and prevent stockouts, which is particularly important for addressing 
remote and hard-to-reach populations. For example, Dera Bugti district in Balochistan sourcing from 
Kashmore district in Sindh decreases the resupply distance from 157km to 90km, improving supply chain 
equity.  
 
Another way of improving availability of services in remote areas and increase supply chain equity is the 
direct delivery of stock to EPI centres. When stock is delivered directly from districts or tehsils, without a 
vaccinator having to travel to pick up stock, not only does availability increase, but vaccinators have much 
more time to provide immunization services at their post. This is coupled with the advantage of reducing 
risk to potency during transit. Cost efficiency can also be gained by consolidating shipments into multi-stop 
transport loops. 

PROFESSIONAL LOGISTICS WORKFORCE, SAVING STAFF TIME FOR SERVICE DELIVERY 

A typical province in Pakistan would need a vehicle, driver, fuel, per diem and dedicated vaccine logistics 
specialist at the provincial level to pick up and distribute vaccines to approximately ten districts. Each of 
the ten districts would then need the same resources to reach EPI centres in each district. Often, the role 
of the logistics specialist is taken up by health workers, thus requiring vaccinators in each of the 
approximately 8,000 EPI centres across Pakistan to pick up vaccines and other supply chain tasks as a part 
of their overall immunization and health responsibilities.  
 
A promising practice for supply chain management is shifting responsibilities away from overworked health 
workers at EPI centres to a dedicated logistics personnel who work solely on supply chain and logistics tasks. 
Consolidating logistics tasks also improves data quality and availability by allowing these trained logisticians 
to focus full-time on what they have been trained to do. These personnel are responsible for direct delivery 
of vaccines to various levels of the system, especially EPI centres. In this analysis, direct delivery to EPI 
centres was explored for KP and Gilgit-Baltistan. Additionally, direct delivery from division to tehsils, 
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bypassing districts, was also modelled for Punjab. Delivering to lower levels of the supply chain by 
consolidating shipments can increase data visibility, decrease logistics costs, improve supportive 
supervision, reduce risk and save vaccinators time that could be spent on immunization activities.  
 
A dedicated logistics workforce requires only two to three full-time dedicated logisticians with drivers, each 
with a vehicle (one for each delivery zone following optimized transport loops), working in each province, 
division or district based on their size. The dedicated logisticians determine the quantities of vaccines to 
distribute based on actual consumption at the EPI centre, which is collected when delivering stock to EPI 
centres. The training and provision of technology tools can be focused on these key supply chain personnel 
at province, division or district level instead of health workers spread across the country. The placement of 
dedicated logisticians at the higher levels of the supply chain also matches the financial reality of the 
system, as cash resources required for distribution are more likely to be available at these levels than at EPI 
centres. This approach potentially contributes to reducing vaccine wastage, requires less forecasting skills 
and data analysis from a health worker, and allows health workers more time for patient care. This 
optimized system leads to financial savings and logistical efficiencies throughout the iSC. 

CLEAR DATA VISIBILITY  

In traditional supply chains, data visibility at the EPI centre is often poor. Data is usually collected at the EPI 
centre and moves slowly to higher levels of the supply chain, to districts, divisions and finally to the 
province. In a next-generation iSC, the data system should provide details of vaccine availability and quality 
all the way to the point of delivery and should facilitate the use of data for decision-making and continuous 
improvement. Pakistan has made impressive improvements in data collection through vLMIS and mobile 
vaccine registry tools like eVacc and Zindagi Mehfooz (ZM). However, data-use remains a key issue. Even 
with the current data system (vLMIS), some provinces are using it only for tracking program data instead 
of managing stock and keeping cold chain inventory updated. There is still some progress to be made with 
the integration of mobile vaccine registry tools, such as ZM and vLMIS (based on OpenSRP), to capture data 
at the provincial level all way to the EPI centre. 
 
Direct delivery (as analysed for Punjab, Khyber-Pakhtunkhwa, and Gilgit-Baltistan) to lower levels of the 
supply chain not only potentially improves availability of stock and reduces the burden on health workers, 
but also improves data visibility. When district personnel go to EPI centres for stock delivery, they can check 
stock supplies, cold chain functionality status, and use of data tools for validity of data collected. The 
delivery of stock should also be coupled with coaching around data collection and data tools, improving 
data use practices.  

LEADERSHIP USING DATA FOR MANAGEMENT AND DECISION-MAKING 

For changes that system design analysis recommends to fully materialize, they must continually be based 
on relevant, complete and timely supply chain data and the availability of appropriate technical and 
decision-making supply chain leaders. While this project focuses primarily on the design of the overall 
system, the people leading change and those responsible for distribution must be empowered and 
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accountable. The aim should be to ensure that dedicated supply chain leaders are in place at all levels of 
the health system, with the right capabilities, authority and accountability in every country. 
 
Significant investments are being made in training and capacity building for iSC leadership and more work 
needs to be done to ensure iSC managers have the necessary leadership, technical and managerial skills, 
and accountability within their sphere of operations. To implement changes to point-of-entry, for example, 
leadership capacity needs to be built to use information and data to manage larger stocks in Sindh and 
Punjab. Further, moving from a push to a pull system of vaccine requisition requires that data on 
consumption and wastage be recorded, and the data used by leadership to adopt policies for vaccine 
ordering as well as accountability at lower levels.  
 
Gavi introduced the Strategic Executive Leadership Programme (STEP) to build leadership capacity for 
supply chain managers in countries, by collaborating with UPS and building on their private sector expertise 
in leadership development. The rationale for the program is: “supply chain management requires dedicated 
and competent immunization supply chain leaders with adequate numbers of skilled, accountable, 
motivated and empowered personnel at all levels of the health system to overcome existing and emerging 
challenges.” 6 It targets iSC leaders and managers and senior officials in the Ministry of Health or other 
ministries who are responsible for strategy, policy and decision-making. STEP was implemented in Pakistan 
to build leadership capacity, but was not as successful. There should be other initiatives to build leadership 
capacity in Pakistan by leveraging local institutions, like universities, to build training and leader 
development capacity in country.  
 
Pakistan is improving in data collection, with eVacc and Zindagi Mahfooz, and the next step should be to 
build capacity for data analysis and interpretation of data for decision-making. This includes ensuring the 
feedback loop between administrative tiers, as well as the monitoring and evaluation of data collection and 
reporting procedures. Finally, the iSC’s transformed stage is achieving a culture of analytics and using the 
information continuously for improved decision-making. 

  

                                                           
6 HR Leadership for Supply Chain Managers: https://www.technet-
21.org/iscstrengthening/media/attachments/2017/02/07/step---hhls.pdf  
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MODELLING RESULTS, RECOMMENDATIONS AND NEXT STEPS  

Provincial EPI teams, with support of Federal EPI, defined 14 scenarios to model in the August 2017 
workshop. While the specific scenarios were different for each province based on provincial-level supply 
chain structure, challenges, and opportunities, they were grouped into four themes: 

1. Point-of-entry: This theme explored both the impact of (i) importing vaccines directly from 
manufacturer to provincial warehouses and (ii) importing dry goods directly to Karachi seaport and 
then shipping to provinces. This was compared to the baseline, where all vaccines and dry goods 
go first to Federal EPI warehouse in Islamabad before they go to provinces. 

2. Optimizing Regional Warehouses: This theme examined the improvements that may be gained in 
sourcing from different warehouses, changing policies or roles for existing warehouses, and 
highlighted potential areas for future exploration.  

3. Direct Delivery to Sub-Provincial Levels: This theme aimed to determine whether direct delivery to 
lower levels of the supply chain could increase availability, efficiency, and/or equity, as well as the 
transportation and storage capacity needed for this potential change. 

4. Crossing Provincial Administrative Boundaries: This theme aimed to determine the impact of 
supplying a store from the closest resupply point rather than the designated administrative 
resupply point. 
 

The outputs of the models and qualitative analysis are assessed across four dimensions – risk, cost, storage 
or feasibility, and supply chain equity. A summary of the results, recommendations and next steps are 
presented below, grouped by Federal EPI, provinces and areas: 

FEDERAL EPI 

In the current iSC structure, all vaccines are procured by Federal EPI and transported by air to Islamabad 
before distribution to provinces. The vaccine point-of-entry scenario explored direct receipt of vaccines 
from manufacturers to Punjab, Sindh, Khyber Pakhtunkhwa (KP), and Balochistan at their own provincial 
warehouses instead of receiving vaccines from Federal EPI. 
 
For dry goods, 80% are globally procured and enter the country by sea via Karachi, then transported to 
Islamabad where they are received by the Federal EPI and subsequently, distributed to provinces. The 
remaining 20% of dry goods are procured from a local manufacturer in Islamabad, received directly by the 
Federal EPI and then supplied to provinces. The dry goods point-of-entry scenario explored distributing 
products imported through Karachi directly to Punjab, Sindh and Balochistan. In this scenario, the 
remaining products would continue to be shipped to Federal EPI, from Karachi, for distribution to the 
remaining provinces and areas. A summary of modelling results is listed below in Table 1.  
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Table 1. Potential Benefits and Challenges of Changing Point-of-Entry for Federal EPI 

Potential Benefits to Changing Point-of-Entry  Potential Challenges in Changing Point-of-Entry  

● Opportunity to reduce loss of product to a 
single event (e.g. fire, theft, temperature 
excursion or natural disaster) by decentralizing 
storage 

● Reduce the strain on freezers at Federal EPI 
when polio vaccine shipments arrive 

● Make more storage available at Federal EPI for 
new vaccine introductions for provinces and 
areas not receiving direct shipment from 
manufacturers 

● Procurement would remain centralized at 
Federal EPI to benefit from economies of scale 

● Customs and clearance would remain 
centralized at Federal EPI ensuring same 
procedures and rules apply to all provinces 

● Federal EPI is not responsible for scheduling 
vaccine deliveries and pick-up and can highlight 
ways to improve the supply chain 

● In the event of stock-out at provincial store or 
EPI centre, expedited delivery of vaccines and 
dry goods can be done more easily from 
provincial EPI instead of Federal EPI  

● Complex operational changes in managing 
customs and clearance for the provinces 
receiving vaccines directly  

● Training and capacity building at provincial 
EPI (Punjab and Sindh) to receive and 
manage large quantities of stock 
 

 
Recommendation: Change the point-of-entry for Sindh and Punjab, especially if procurement and customs 
clearance remains with Federal EPI. The National Program Manager of Federal EPI agreed with the 
modelling results and supported decentralization and changing point-of-entry for vaccines and dry goods.  
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NEXT STEPS AND OPERATIONAL PLAN 

The operational plan was agreed on by Federal EPI at the July 2018 workshop, and is included below in 
Table 2. 
 
Table 2. Federal EPI: Next Steps and Operational Plan 

Time-
frame Key Activities Costs Funding 

Source 
Decision-
maker 

Technical 
support 

By end 
of 2018 

● Supporting provinces to develop 
transition plan for point-of-entry 
with defined roles and 
responsibilities with timeline - 
Punjab, Sindh, KP and Balochistan 

● Finalize MOU with Sindh EPI on how 
dry goods would be split for delivery 
to Punjab and Balochistan, and 
define roles and responsibilities 

● Finalize MOU with Punjab EPI for 
delivery of dry goods from Karachi, 
with defined roles and costs 

● Finalize MOU with Balochistan EPI 
to receive their dry goods at Karachi 
sea port and split into two for north 
and south Balochistan—North 
Balochistan would be sent by air to 
Quetta and south Balochistan to a 
regional warehouse in the area. 

● Finalize Federal EPI responsibilities 
with Sindh and Punjab for managing 
customs clearance and DRAP 
processes for changing vaccines 
point-of-entry 

● Develop process and guidelines to 
deliver provincial allocation of 
vaccines and dry goods pre-
packaged separately for 
procurement orders to UNICEF or 
manufacturer  

● Travelling 
● Workshops 
● Meetings Cost 

● UNICEF 
● Federal 

EPI 
 

● Federal EPI 
● Provinces 
● Ministry of 

NHSR&C 
● Provincial 

EPI 
Programs 

● UNICEF 
● VillageR

each 
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Time-
frame Key Activities Costs Funding 

Source 
Decision-
maker 

Technical 
support 

By mid-
2019 

● Provide technical assistance to 
provinces for the implementation of 
a transition plan for point-of-entry 
according to the defined timelines 

● Develop SOPs for provinces to 
follow as they receive vaccines 
directly at airports 

● Assign personnel from Federal EPI 
to Sindh EPI to train staff on 
receiving large quantities of stock 
by air from manufacturers 

● Assign personnel from Federal EPI 
to Punjab EPI to train staff on 
storing and managing large 
quantities of stock by air from 
manufacturers at Lahore and 
Multan warehouse 

● Appoint brokerage firm and sign 
contract to clear customs for 
vaccines and dry goods at Karachi 
and Lahore, yet still reporting to 
Federal EPI 

● Travelling 
● Workshops 
● Meetings Cost 

● UNICEF 
● Federal 

EPI 
 

● Federal EPI 
● Provinces 
● Ministry of 

NHSR&C 
● Provincial 

EPI 
Programs 

● Federal 
EPI 

● UNICEF 

By mid-
2020 

● Share responsibilities for point-of-
entry, vaccine receiving, 
preparation of inspection reports 
and other official documentation 
required for record and audits with 
provinces  

● Provide technical support to the 
provinces 

● Travelling 
● Trainings 
● Meetings 
● Human 

resource 
● Customs 

clearance and 
logistics 
(approx. 0.45% 
of the cost of 
the shipment) 

● UNICEF 
● Federal 

EPI 
 

● Federal EPI 
● Provinces 
● Ministry of 

NHSR&C 
● Provincial 

EPI 
Programs 

● Federal 
EPI 

UNICEF 
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PUNJAB 

VACCINES AND DRY GOODS POINT-OF-ENTRY 

The model results for changing the point-of-entry of vaccines and dry goods for Punjab indicated reduction 
in risk, but increase in transport costs. There are storage capacity constraints at the Lahore provincial store, 
but they are mitigated by using the Multan warehouse. A summary of model results are seen below in Table 
3.  
 
Table 3. Punjab: Potential Benefits and Challenges to Changing Point-of-Entry  

Potential Benefits to Changing Point-of-Entry  Potential Challenges in Changing Point-of-Entry  

 Opportunity to reduce risk to vaccines as the 
in-country distance travelled is decreased by 
81%  

 Opportunity to reduce risk as handling points 
for vaccines and dry goods decrease  

 Opportunity to reduce risk for dry goods as in-
country distance decreases by 42% 

 Decrease in transport costs for dry goods by 
59% or PKR4.7M / $42K annually  

 Increase in transport cost for vaccines of 4% 
or PKR17M / $152K 

 Insufficient cold storage capacity at the 
Lahore provincial store alone 

 Insufficient freezer storage capacity for 90 
days of bOPV 

 Insufficient dry good storage capacity at the 
Lahore provincial store alone 

 
The Lahore airport has the ability to receive international shipments, keep vaccines in cold storage at 
airport, and use prior release by starting customs clearance before arrival of shipments, which makes direct 
shipments feasible. 
 
Recommendation: Change point-of-entry for vaccines for Punjab as it is beneficial in reducing risk, even if 
there is a slight cost increase. However, the Punjab EPI should carefully review its current customs and 
clearance processes, as well as choice of brokerage firm. Federal EPI would continue to manage the 
customs and clearance process centrally. For dry goods, Punjab should receive dry goods directly from 
Karachi seaport at the Lahore and Multan warehouses. 
 
The Punjab EPI team agreed to make changes to point-of-entry and confirmed their operational plan, which 
should be updated in the following months. The Federal EPI will remain responsible for procurement and 
customs clearance for vaccines arriving directly at the Lahore airport. 

DIRECT DELIVERY FROM DIVISIONS TO TEHSILS, BYPASSING DISTRICTS 

In Punjab, this scenario was modelled to determine the optimized sourcing for the 168 tehsil stores from 
nine planned division stores by skipping the district level and delivering vaccines directly to tehsils. 
Implementing this scenario would require Bahawalpur, Dera Ghazi Khan, Gujranwala, Faisalabad, 
Rawalpindi, Sahiwal, and Sargodha districts to begin serving as divisions. The model also suggested 
optimizing resupply sourcing based on distance and efficiency, rather than administrative divisions; hence, 
tehsils would source based on optimized distances to divisions rather than their administrative divisions. 



 

24 
 

 
Supply chain equity, as measured by the model outputs, would not change in this scenario as it was 
measured at a district level. However, direct delivery to lower levels of the supply chain and skipping levels 
has been shown to improve stock availability and stock management, so this scenario may improve equity 
in supply chain. Additional modelling results are found below in Table 4.  
 
Table 4. Punjab: Potential Benefits and Challenges to Direct Delivery from Divisions to Tehsils (Bypassing Districts) 

Potential Benefits to Direct Delivery from Divisions 
to Tehsils, Bypassing Districts  

Potential Challenges in Direct Delivery from 
Divisions to Tehsils, Bypassing Districts  

● If point-of-entry is changed to Lahore, 
decrease in transportation costs by 7% or 
PKR 24M/ $218K annually.  

● In-country transit distances decreases or 
stays the same for 79 tehsils, with an 
opportunity to reduce risk during transit.  

● Resupply distance for 57 tehsils would 
decrease if they source from divisions 
instead of districts 

● Seven of the nine districts have sufficient 
cold chain capacity to serve as divisions, after 
year one CCEOP and non-CCEOP cold room 
deployments 

● Optimizing by resupply distance for tehsils 
could help increase reliability 

● If point-of-entry stays in Islamabad, increase 
in transportation costs by 2% of PKR 6.8M/ 
$62K annually.  

● In-country transit distance increases for 89 
tehsils, increasing risk during transit.  

● Resupply distance for 111 tehsils would 
increase if they source from divisions instead 
of districts 

● Sahiwal and Sargodha districts need 
additional cold chain capacity to serve as 
division stores, even after year one CCEOP 
and non-CCEOP cold room deployments 

● 145 of the 168 tehsil stores are at over 80% 
average utilization. Tehsil stores need more 
cold chain to meet current needs (baseline).  

 
Recommendation: Punjab should consider whether all division stores are needed and re-consider their 
placement. It can be efficient to combine some of the division stores with others; this is especially the case 
with combining the proposed Dera Ghazi Khan with existing Multan division store. There are also benefits 
to tehsils crossing division boundaries to pick up stock, e.g. Muzaffargarh tehsil picking up stock from 
Multan instead of its administrative division of Dera Ghazi Khan. This change can be implemented since the 
division level does not currently exist in EPI, and the program could assign tehsils to divisions. This change 
is also configurable in vLMIS or any data system since sourcing is assigned on the back-end and can over-
ride administrative boundaries. 
 
Punjab EPI should also identify which division stores would significantly reduce in-country transit and 
resupply distance to tehsils, and build those first. After year one CCEOP and non-CCEOP cold room 
deployment, the current district stores have sufficient capacity to act as division stores, except for Sahiwal 
and Sargodha, which may need more cold chain capacity. The cold chain capacity for tehsils stores is very 
low, and they need to be strengthened with additional capacity.  
 
Punjab EPI team agreed with the benefits of direct delivery from divisions to tehsils, but would keep buffer 
stock at district stores. Punjab is currently working with a 3PL provider, TCS, which has taken over the two 
provincial warehouses and were initially planning to begin direct distributions to the tehsils in September 
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2018 but has now been postponed to end of 2019 to early 2020. Punjab EPI team would need to analyse 
the feasibility of changing the placement or consolidation of division stores over the next several months 
since some funding for it has already been allocated.  

DISTRIBUTION TO DISTRICTS FROM ISLAMABAD/RAWALPINDI, LAHORE AND MULTAN 
WAREHOUSES 

Punjab investigated optimizing, based on distance, the districts sourcing stock from Federal EPI instead of 
provincial store in Lahore, as well as delivery on-the-move or multi-stop routing as the provincial truck 
travels from Islamabad to Lahore. The model results suggested an optimal configuration in which 13 
districts would source directly from Federal EPI in Islamabad, in addition to the four districts that already 
source from Federal EPI, as seen below in Table 5. 
 
Table 5. Punjab: Model Results for Optimal Distribution Configuration 

Source Destination 
FEDERAL EPI: Islamabad 
 

17 districts: Attock, Chakwal, Jhelum, Rawalpindi, Bhakkar, Layyah, 
Mianwali, Khushab, Gujrat, Faisalabad, Gujranwala, Lahore, Mandi 
Bahauddin, Sialkot, Multan, Rahim Yar Khan, Sargodha 

PUNJAB Province Store: Lahore 19 districts: Bahawalnagar, Bahawalpur, Chiniot, DG Khan, Jhang, 
Kasur, Khanewal, Lodhran, Muzaffargarh, Nankana Sahib, Narowal, 
Okara, Pakpattan, Rajanpur, Sahiwal, Sheikhupura, Toba Tek Singh, 
Vehari, Hafizabad 

 
A summary of model results is in the Table 6 below.  
 
Table 6. Punjab: Potential Benefits and Challenges to Changing Sourcing 

Potential Benefits to Changing Sourcing < Potential Challenges in Changing Sourcing  

● Opportunity to reduce risk to vaccines as the 
in-country distance travelled is decreased by 
15-64%.  

● Opportunity to reduce risk as handling points 
decrease.  

● Resupply distances decrease for four districts 
(Mianwali, Khushab, Gujrat, and Mandi 
Bahauddin), potentially improving supply 
chain equity and vaccine potency 

● Decrease in transport costs for dry goods by 
18% or PKR 0.5M / $5K annually.  

● More transport cost savings are possible with 
multi-stop routing.  

● Utilization at Lahore province store is 
improved if 13 additional districts source 
from Federal EPI. 

● If point-of-entry for Punjab is changed to 
Lahore, additional cold storage is needed to 
hold stock for all 36 districts 

● Risk to vaccine potency in most districts with 
long transit to reach districts and EPI centres.  

● Resupply distances increase for eight districts 
(Bhakkar, Layyah, Faisalabad, Gujranwala, 
Sialkot, Multan, Rahim Yar Khan, and 
Sargodha), potentially affecting equity and 
vaccine potency 
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More transportation cost savings are possible with multi-stop routing from Federal EPI to districts, which 
should be explored using local knowledge of road networks. Results show that a single 18m3 refrigerated 
vehicle would have capacity to deliver to 11 of the 17 districts in one route, including polio campaign stock. 
 
Furthermore, implementing this scenario would free up additional space in the Lahore provincial store, 
which could be used for new vaccine introductions or if point-of-entry was changed to Lahore. However, 
for eight districts their immediate resupply point in Islamabad would be further away than if they picked up 
stock from Lahore. This may reduce equity in the supply chain for these districts as it may inhibit 
responsiveness to stock-outs or emergencies at lower levels of the supply chain. 
 
Recommendation: It is strongly recommended that Punjab EPI institutionalize delivery on-the-move and 
multi-stop routing after provincial truck picks up stock from Islamabad en route to Lahore or Multan. There 
would be added efficiencies and savings, but this decision needs to be based on truck capacity, routing, and 
distance. Two routes should be mapped for: (1) en route to Lahore and (2) en route to Multan.  
 
Punjab EPI team agreed that there were benefits and efficiencies to be gained from more districts getting 
stock from Islamabad, than from Lahore. They decided that Gujrat and Mandi Bahauddin districts should 
also pick up stock from Islamabad. However, they needed to further discuss delivery-on-the-move and the 
logistics with senior management. 

NEXT STEPS AND OPERATIONAL PLAN 

Punjab EPI agreed to changing point-of-entry for vaccines to Lahore, and for dry goods to Sindh which will 
be sent directly to Lahore. However, products for six districts close to Islamabad should be received by 
Federal EPI, which will either issue Punjab’s allocations for these districts directly to the districts in the 
presence of provincial representative or issue stock for the districts to Rawalpindi division store. Four 
districts (Attock, Chakwal, Jhelum, and Rawalpindi) already currently pick up stock from Federal, and two 
additional districts (Gujrat and Mandi Bahauddin) would be added. Punjab EPI team determined the 
sourcing for all the districts, as seen in Table 7. 
 
Table 7. Punjab: Current Proposed District Sourcing 

Source Destination 
FEDERAL EPI: Islamabad, in 
presence of provincial 
representative, or 
PUNJAB Division Store: Rawalpindi 

Attock, Chakwal, Jhelum, Rawalpindi, Gujrat, Mandi Bahauddin 

PUNJAB Province Store: Lahore Bhakkar, Chiniot, Faisalabad, Gujranwala, Hafizabad, Jhang, 
Kasur, Khushab, Lahore, Mianwali, Nankana Sahib, Narowal, 
Okara, Pakpattan, Sahiwal, Sargodha, Sheikhupura, Sialkot, and 
Toba Tek Singh 

PUNJAB Province Store: Multan DG Khan, Multan, Bahawalpur, Khanewal, Muzaffargarh, Vehari, 
Lodhran, Bahawalnagar, Rahim Yar Khan, Rajanpur, Layyah 
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In addition, decreasing tiers in the supply chain is beneficial and efficient for Punjab as bypassing districts 
to deliver stock directly to tehsils is important since the stock is just stored and sits at the division and 
district stores, but only distributed by the tehsils. Direct delivery to tehsils was initially to be operationalized 
by TCS in September 2018 but now delayed to end of 2019 to early 2020. Further, given the on-going 
private-sector outsourcing, Punjab EPI has an opportunity to share its learnings about working with TCS 
with other provinces and areas. Since TCS has already started working with Punjab EPI for management of 
warehouses and distribution, it would be ideal to schedule a time in early 2019 with interested parties. 
Given KP’s interest in outsourcing, as well as interest in piloting this approach sooner than later, it would 
be ideal for Punjab to share details of benefits and challenges early. 
 
The operational plan below was drafted by the Punjab EPI team at the July 2018 workshop and confirmed 
by Punjab EPI in September 2018.  
 
Table 8. Punjab: Next Steps and Operational Plan 

Time-
frame Key Activities Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By end 
of 2018 

● Debriefed Director EPI of Punjab 
and consult with provincial 
stakeholders on supply chain design 

● PKR 2 
million 

 ● Director EPI  

Changing point-of-entry for vaccines 
and dry goods 
● Review freezer capacity at Punjab 

provincial warehouse to confirm 
capacity to hold 90 day supply if 
routine and campaign polio 
vaccines arrive together 

● Plan and change to quarterly 
shipment for vaccines and dry 
goods from Federal EPI to Lahore 
provincial warehouse immediately 
effective Q 1 2019 

● Develop transition plan for changing 
point-of-entry for vaccines and dry 
goods with defined roles, 
responsibilities and timelines for 
Federal and Punjab EPI 

● Finalize Federal EPI responsibilities 
for managing customs clearance 
and DRAP processes  

  ● Director EPI 
 

● Federal 
EPI 
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Time-
frame Key Activities Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By end 
of 2018 

Distribution to districts and delivery 
on-the-move  
● Finalize MOU with Federal EPI to 

supply stock for six districts in the 
presence of provincial 
representative 

● Implement and operationalize six 
districts to source from Islamabad 

  ● Director EPI  

By mid-
2019 

Changing point-of-entry for vaccines 
and dry goods 
● Implement changes in vLMIS data 

system for changes to point-of-
entry for vaccines and dry goods 

● Develop plan with TCS as 3PL to 
incorporate changes to point-of-
entry  

● Finalize MOU with Federal EPI and 
on how dry goods would be split for 
delivery to Punjab and define roles 
and responsibilities 

● Cost for 
changes 
to vLMIS 
or data 
system 

● Meetings 
● Travel 

costs 
 

 ● Director EPI 
 

 

Distribution to districts and delivery 
on-the-move  
● Conduct feasibility study for 

delivery-on-the-move to districts, 
especially considering 
administrative concerns and 
availability of staff at districts to 
receive stock outside of working 
hours  

● Use modelling results and allocation 
data for districts to assess volumes 
that districts for delivery-on-the-
move would get 

● Assess transport capacity needed 
based on volumes for districts, and 
ensure trucks are available or 
procure them 

● Implement and operationalize 11 
districts to source from Multan, six 
districts to source from Islamabad, 
and 20 districts to source from 
Lahore 
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Time-
frame Key Activities Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By mid-
2019 

Direct delivery from divisions to tehsils 
and 3PL partnership 
● Revisit plan for seven additional 

division stores in Punjab, and assess 
consolidation and cold chain 
capacity needed 

● Convene and share learning on 
private sector outsourcing and 3PL 
services by TCS with other 
provinces, especially KP 

    

By mid-
2020 

Changing point-of-entry for vaccines 
and dry goods 
● Implement changes to point-of-

entry for vaccines and dry goods 

    

Distribution to districts and delivery 
on-the-move  
● Develop detailed routing for all 

districts, and assess which districts 
could get stock dropped along the 
way as provincial truck transports 
stock from Federal to Lahore and 
Federal to Multan warehouse 

    

Direct delivery from divisions to tehsils 
and 3PL partnership 
● TCS to operationalize direct delivery 

to tehsils from Federal or provincial 
store by Q4 2019 or Q1 2020 

● Train TCS personnel coordinating 
with EPI for distribution  

● Develop plan for which tehsils 
would source from which divisions 
based on optimization and 
modelling results rather than 
administrative divisions 

● Send communication to district and 
tehsil health officers on new 
structure for divisions to supply to 
tehsils, and districts to hold buffer 
stock only 

● Send request to vLMIS or data 
system team to assign tehsils to 
divisions for distribution 

● Cost for 
changes 
to vLMIS 
or data 
system 
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Time-
frame Key Activities Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By mid-
2021 

Direct delivery from divisions to tehsils 
and 3PL partnership 
● Construct new division warehouses, 

and assess fixed and variable costs 
associated with system changes 

● Develop infrastructure including HR 
etc. to be ready for implementation 
at all levels 

    

SINDH 

VACCINE AND DRY GOODS POINT-OF-ENTRY 

This scenario examined importing vaccines and dry goods directly to Karachi, capital of Sindh, rather than 
the current practice of products being received at Islamabad. Importing directly to Sindh dramatically 
reduces distance travelled and number of handling points, which in turn reduces risk of compromising 
vaccine potency or damage during in-country transport. Results also indicated a reduction in Sindh’s annual 
transportation costs. However, there are major storage capacity constraints for dry goods at the Sindh 
provincial store. A summary of results can be found below in Table 9.  
 
Table 9. Sindh: Potential Benefits and Challenges of Changing Point-of-Entry 

Potential Benefits to Changing Point-of-Entry  Potential Challenges in Changing Point-of-Entry  

● Opportunity to reduce risk to vaccines as the 
in-country distance travelled is decreased by 
98.7%.  

● Opportunity to reduce risk for vaccines and 
dry goods as handling points decrease.  

● Opportunity to reduce risk for dry goods as in-
country distance decreases by 99.7%.  

● Decrease in transport costs for vaccines by 
5% or PKR 21.2M / $ 193K annually.  

● Decrease in transport costs for dry goods by 
84% or PKR 7.3M / $ 66Kannually.  

● Sufficient cold storage capacity to hold 90 
days of stock. 

● Ability to receive international shipments, 
keep vaccines in cold storage at airport, and 
use prior release making shipment to 
provinces feasible. 

● No freezer storage capacity for 90 days of 
bOPV.  

● Insufficient dry good storage capacity at the 
Sindh provincial warehouse for 90 days’ 
supply for Sindh or Karachi division 
 

 
Recommendation:  Change point-of-entry for dry goods and vaccines because the model outputs and 
results clearly indicated the benefits to risk and cost. However, issues with freezer and dry storage capacity 
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at the provincial warehouse need to be addressed before implementation. To address dry storage capacity 
constraints, Sindh EPI should consider the following options: 

● Renting a commercial warehouse in Karachi for storage, 
● Sharing storage in Karachi with other products (e.g. family planning), or 
● Building new added storage capacity at provincial store either in an existing or new location 

 
The Sindh EPI team agreed to change point-of-entry for vaccines and dry goods and will work on a transition 
plan. They agreed with Federal EPI that customs and clearance would be managed centrally at Federal EPI. 
Further, Federal EPI would be responsible for breaking the dry goods shipment for delivery to Punjab and 
Balochistan from Karachi seaport. Sindh EPI have planned to procure freezers to enable them to implement 
changing the point-of-entry effectively and move the provincial warehouse to a new location with 
expanded dry goods storage capacity. This location would be close to the airport and the national highway 
and would facilitate distribution of vaccines and dry goods to division stores.  

EXPANDING CAPACITY FOR PROVINCIAL AND DIVISION WAREHOUSE FOR KARACHI 

This scenario was modelled to help Sindh EPI examine the potential impact of storing the products for 
Karachi at a dedicated division store, as opposed to the current system, where they are stored at the 
provincial warehouse. This change is important to consider because the division of Karachi accounts for 
30% of stock allocated to all of Sindh, so a dedicated store may provide better service to the Karachi towns. 
Based on the location of the 18 town stores, the model suggested an optimized location for a new division 
store in central Karachi about six kilometres from the current store. While modelling, results were based 
on this location, Sindh EPI has proposed a location near Safoora Goth, 15 km away from the model’s 
suggested location. Model results indicated that the new Karachi division store needs at least 84m3 of gross 
storage. A summary of results is seen below in Table 10.  
 
Table 10. Sindh: Potential Benefits and Challenges to Division Warehouses 

Potential Benefits to Division Warehouses  Potential Challenges in Division Warehouses  

● Handling points remain the same if shipment 
for Karachi division does not first stop at 
provincial store 

● Opportunity to decentralize products, 
reducing the risk that all products could be 
lost in a single event 

● Cold storage load at provincial store is 
reduced, making it easier to implement point-
of-entry and keep more buffer stock 

● Dry storage load at provincial store is 
reduced; still not enough capacity for rest of 
Sindh 

● Average resupply distance to Karachi towns 
would decrease slightly 

● If stock is first received at the provincial store 
and then sent to the Karachi division store, 
handling points would increase heightening 
risk to products 

● Increase in fixed cost by 1% or 
PKR4.88M/$44K annually for operating 
additional store 

● Increase in transport cost by 8% or PKR4M/ 
$37K annually. 

● If point-of-entry is implemented, transport 
costs are saved, but slight increase if Karachi 
division store is added 
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Currently, Sindh provincial store requires additional freezer and dry storage.  
 
Recommendation: A new provincial store for Sindh be built at the new location in Safoora Goth, instead of 
a division store, given it is close to the airport and national highway allowing for transport of stock to other 
divisions. By converting the current provincial store to the Karachi division store, the burden on the 
provincial store would be reduced, given its proximity to most Karachi towns.  
 
The Sindh EPI team considered all options for the provincial and division store and decided to move the 
provincial warehouse to the location identified in Safoora Goth, which would be close to the airport and 
the national highway, and would facilitate distribution of vaccines and dry goods to division stores. 
However, they decided to keep the stock for Karachi division store with the provincial store as separating 
the stores at this point would increase risk due to lack of trained personnel and human resource. 

SINDH DIVISION WAREHOUSE CAPACITY  

Sindh has many hard-to-reach areas in the province, e.g. Tharparkar, Umerkot, and Sanghar, and this 
scenario explored changing sourcing to improve supply chain equity. The Sindh EPI team was interested in 
exploring Sanghar sourcing stock from Mirpurkhas division instead of Shaheed Benazirabad division. The 
rationale for this scenario was that the Shaheed Benazirabad division store is capacity constrained, and the 
province wants to look for better sourcing options for hard-to-reach areas. The model results for changing 
sourcing are shown below in Table 11. 
 
Table 11. Sindh: Potential Benefits and Challenges to Changing Sourcing 

Potential Benefits to Changing Sourcing  Potential Challenges in Changing Sourcing  

 ● Small increase in risk for vaccines as in-
country distance increases by 0.5% 

● Small increase in risk for dry goods as in-
country distance increases by 28%  

● Small increase in transport cost of 1% or 
PKR0.3M / $3K annually 

● Both Shaheed Benazirabad and Mirpurkhas 
division stores are extremely capacity 
constrained and need to be strengthened  

● Increases in distance between Sanghar district 
and the division level by 11 kilometres, 
potentially resulting in a negative impact on 
supply chain equity 

 
While Mirpurkhas has more cold chain capacity than Shaheed Benazirabad, both divisions are capacity 
constrained and unable to hold stocks regardless of the sourcing policies.  
 
Recommendation:  Sindh should increase the cold chain capacity of division stores by providing cold rooms, 
especially Shaheed Benazirabad and Mirpurkhas divisions. Changing sourcing policies for districts will not 
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alleviate the problem, as all division stores are capacity constrained. However, Sindh should explore 
consolidating division stores of Mirpurkhas and Shaheed Benazirabad given their proximity, and re-assign 
districts to pick up stock from divisions across administrative boundaries based on efficiency and capacity.  
 
The Sindh EPI team agreed that all division stores were extremely capacity constrained and need more cold 
chain equipment. However, based on their local context, they decided that all division stores were 
necessary and could not be consolidated.  

NEXT STEPS AND OPERATIONAL PLAN 

These results emphasized the need to strengthen Sindh’s storage capacity at the provincial and division 
levels. An immediate step that the Sindh EPI team will take is to review its non CCEOP cold room 
requirements to address the capacity gaps identified at the five division stores (Shaheed Benazirabad, 
Sukkur, Mirpurkhas, Larkana and Hyderabad) and to build a new provincial store near Safoora Goth. To take 
advantage of economies of scale and shared infrastructure, this provincial store should have dedicated 
storage and human resources for Karachi division.  
 
Table 12. Sindh: Next Steps and Operational Plan 

Time-
frame Key Activities Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By end 
of 2018 

● Shared results of modelling and 
system design with decision-
makers: EOC Coordinator, Program 
Director EPI 

● Sindh EPI office to share modelling 
results with Secretary of Health and 
Minister of Health 

    

Changing point-of-entry for vaccines 
and dry goods 
● Develop transition plan for changing 

point-of-entry for vaccines and dry 
goods with defined roles, 
responsibility and timeline for 
Federal and Sindh EPI 

● Finalize MOU with Federal EPI on 
how dry goods would be split for 
delivery to Punjab and Balochistan 
and define roles and 
responsibilities, including who will 
provide personnel and bear costs 
for transport 

● Confirm and strengthen Federal EPI 
responsibilities for managing 
customs clearance and DRAP 
processes for custom clearance at 
Sindh ports 

 Storage and 
HR costs for 
splitting dry 
goods at 
Karachi by 
Federal EPI 

 Costs for 
transporting 
dry goods to 
Punjab and 
Balochistan 
from Karachi 
seaport by 
Federal EPI 

 GoP 
 UNICEF 

 

 Secretary of 
Health,  

 Minister of 
Health 
Sindh,  

 EOC 
Coordinator 

 Project 
Director EPI. 

Federal 
EPI, 
UNICEF, 
EVM 
Coordinat
or, Project 
Director 
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Time-
frame Key Activities Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By end 
of 2018 

Expanding provincial store and 
building capacity of division 
warehouses 
● Feasibility study and report for 

construction of new provincial & 
five division warehouses (Shaheed 
Benazirabad, Sukkur, Mirpurkhas, 
Larkana and Hyderabad) with 
details on equipment, human 
resource and transport capacity 
required  

○ Provincial store should have a 
net dry store capacity of 918m3 
to hold 90 days stock, since it 
also serves as Karachi division 
store  

● Develop a robust framework and 
SOPs, as well as a training plan for 
new warehouses that is uniform 
across Pakistan 

● Allocate land at provincial and 
divisional level for new warehouses 

● Dry goods 
warehouse 
leasing cost: 
PKR 75/sq. ft.  

● Construction 
cost: PKR 
4000/sq ft. 

● No provision in 
PC-1 for new 
warehouses 

● UNICEF ● Sindh EPI  
● UNICEF 

● UNICEF 
 

By mid-
2019 

Changing point-of-entry for vaccines 
and dry goods 
● Procure two 40m3 freezers for Sindh 

provincial store to hold routine and 
campaign polio vaccines for 90 days 

● Procurement 
costs for cold 
rooms 

● Traveling 
costs for MOU 

● Meetings  

   

By mid-
2019 

Expanding provincial store and 
building capacity of division 
warehouses 
● Advocate for funds to construct and 

operate new warehouses either 
from partners or the government of 
Sindh 
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Time-
frame Key Activities Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By mid-
2020 

Changing point-of-entry for vaccines 
and dry goods 
● Develop plan to manage Sindh’s 

distribution of dry goods directly to 
divisions while new warehouses are 
built 

● Implement change in point-of-entry 
for vaccines and dry goods and start 
receiving stock from manufacturer 
in Karachi 

● Implement changes in vLMIS data 
system for changes to point-of-
entry for vaccines and dry goods 

● Cost for 
changes to 
vLMIS or data 
system 

   

Expanding provincial store and 
building capacity of division 
warehouses 
● Build new provincial and division 

warehouses, preferably at the same 
time. However, if all funds are not 
available, design a phased approach 
to build warehouses 

● Develop human resource capacity 
for new warehouses 

 
 

   

By mid-
2021 

Expanding provincial store and 
building capacity of division 
warehouses 
● Train human resources for new 

warehouses and begin operations 
● Operationalize new provincial and 

division warehouse 

● Training costs 
● Hire human 

resource for 
warehouses 
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KHYBER PAKHTUNKHWA 

VACCINES POINT-OF-ENTRY 

This scenario examined shipping vaccines directly to Khyber Pakhtunkhwa (KP) as opposed the current 
practice of shipping vaccines first to Federal EPI and then to KP. The model showed that shipping vaccines 
directly to KP would cause a slight increase in cost. However, a change to point-of-entry is worth considering 
due to other benefits such as a decrease in risk to temperature excursion and fewer handling points. A 
summary of model results is included below in Table 13. 
  
Table 13. Khyber Pakhtunkhwa: Potential Benefits and Challenges to Changing Sourcing 

Potential Benefits to Changing Point-of-Entry  Potential Challenges in Changing Point-of-Entry  

● Opportunity to reduce risk by decreasing in-
country distance by 83% for PKR2bn / $22M 
vaccines (annually)  

● Opportunity to reduce risk by decreasing 
handling points 

● Sufficient cold storage with the new cold 
rooms, additional 40m3 planned from non-
CCEOP, and moving two cold rooms from the 
old provincial store 

● Ability to receive international shipments, 
keep vaccines in cold storage at airport, and 
use prior release making shipment to 
provinces feasible 

● Increase in transport cost by 1% or PKR5M / 
$43K  

● Insufficient freezer capacity for 90 days bOPV 
supply 

● Insufficient human resource capacity to 
manage and receive large shipments 

● Lacking internal team to manage 
customs/capacity to manage an outsourced 
customs process 

 
Recommendation:  KP to make no immediate changes to point-of-entry given their proximity to the Federal 
EPI warehouse. However, KP should focus on building capacity to change point-of-entry for its own stock 
and that of the Tribal Areas (formerly FATA) in the long-term. KP EPI team agreed with the 
recommendations of the analysis. 

OPERATIONALIZING DIVISION STORES WITH 90 DAY BUFFER STOCK AND SOURCING TO 
DISTRICTS  

This scenario assessed which districts should pick up stock from new division stores versus the current 
practice of picking up from the provincial store. The new division stores are located at Bannu, D I Khan, 
Kohat, Malakand and Mansehra. The model looked at the impact of two changes: 

1. Implementing a 90-day buffer stock policy at the division stores, including the provincial store, 
which acts as the Peshawar division store.  

2. Division stores sourcing directly from Federal EPI and bypassing the provincial store. The provincial 
store will continue to support with requisition and approval for the stock, as well as provide 
oversight.  
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The sourcing policy selected by the model can be seen in Table 14.  
 
Table 14. KP: Optimal Sourcing Policies 

 
The model showed that this new sourcing policy would likely be beneficial from a cost, risk, and equity 
perspective due to reduced transport distances. Based on cost optimization, the modelling did not suggest 
any districts to source from Kohat and Malakand division stores due to transport cost estimates from the 
model of districts from these division stores. However, there are other qualitative factors which should be 
reviewed with the KP EPI team. A summary of model results is included in Table 15 below. 
  
Table 15. KP: Potential Benefits and Challenges to Divisions Sourcing from Federal EPI with 90 Day Buffer Stock 

Potential Benefits to Divisions Sourcing from Federal 
EPI, With 90 Day Buffer Stock  

Potential Challenges to Divisions Sourcing from 
Federal EPI, With 90 Day Buffer Stock  

 Opportunity to reduce risk as in-country distance 
travelled by vaccines decreases for nine districts; 
Abbottabad, Battagram, Kohistan and Haripur 
decrease by over 40% 

 Opportunity to reduce risk as in-country distance 
travelled by vaccines decreases for all five 
division stores, including Mansehra reducing by 
72% 

 Overall distance travelled by dry goods 
decreases, reducing risk during transit 

 Transport cost savings of 4.6% for RI and polio 
campaigns, and 3.8% for RI only 

 Division and province stores have sufficient cold 
and dry capacity for quarterly shipments and 90-
day buffer from Federal EPI 

 Resupply distances for districts are reduced and 
would improve equity metrics for supply chain 

  

 
Recommendation: Implement divisions to source directly from Federal EPI, and then to supply stock to 
district reducing the district resupply distance. Additionally, implementing a 90-day buffer stock policy for 
division stores is important in case of emergencies and for reliable resupply to districts. This would also 
update the buffer stock policy for the provincial store, acting as Peshawar division store, to hold 90-day 
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buffer stock. There are no anticipated capacity constraints at the new Peshawar provincial and division 
warehouse. If capacity constraints were to present themselves, they would be mitigated with the two cold 
rooms from the former warehouse transferred to the new warehouse (operational in September 2019).  
 
The KP EPI team agreed with changing the divisions to source stock directly from Federal EPI, based on the 
cost, risk and equity results. However, based on local knowledge, they suggested which districts should 
source stock from which divisions as is shown in the section on “Next Steps and Operational Plan” below. 
The KP EPI team is still deciding whether the divisions should hold 30 day or 90-day buffer stock, since it is 
not outlined in the Pakistan EPI policy. Cold chain equipment would need to be confirmed for Haripur, 
Kohistan, Peshawar and Shangla districts, after CCEOP year one deployment. 

DIRECT DELIVERY FROM DISTRICTS TO EPI CENTERS 

This scenario quantified the storage and transportation capacity that KP district stores would need to 
deliver vaccines and dry goods directly to EPI centres. Alternatively, the province could explore outsourcing 
these deliveries to a 3PL. Direct delivery to EPI centres presents significant time savings for vaccinators, 
who previously had to leave their posts to go to districts each month, losing time they could use to provide 
immunization services to the population. However, the number of trips needed and distribution from 
district to EPI centre would need to be planned based on detailed routing using local knowledge of road 
networks. 
 
For approximately 60% of the vaccinators it was not possible for them to travel to the district to pick up 
vaccines and return to the EPI centre the same day. Hence, many vaccinators take vaccines home for the 
night before immunization sessions the next day. While direct delivery would reduce risk to vaccines and 
ensure stock availability, the vaccinators would still need to go to district office for monthly meetings. A 
summary of model results are included below in Table 16.  
 
Table 16. KP: Potential Benefits and Challenges of Direct Delivery to EPI Centre 

Potential Benefits of Direct Delivery to EPI Centre < Potential Challenges of Direct Delivery to EPI Centre 
 

 Reducing risk by centralizing transport in a 
refrigerated van instead of each vaccinator 
carrying stock separately to EPI centre 

 Savings of 14% or PKR 6M / $53K for RI and 
polio campaigns by consolidating shipments 

 Vaccinators across KP save 38,507 hours by 
stock being delivered to them, so they can 
reach more children for immunization 

 Hilux vans (2,800L) have capacity to deliver 
monthly stock to EPI centres of 12 districts 

 Hino trucks (5,040L) have sufficient capacity 
to deliver monthly stock to EPI centres for 
eight districts 

 Trucks with larger capacity than 5,040 litres 
are needed for monthly stock delivery to EPI 
centres of five districts 

 While current utilization at the district store 
is not changed, Haripur, Kohistan, Peshawar, 
and Shangla store are very storage capacity 
constrained 
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The average hours saved by vaccinators in each EPI centre, in a year, are summarized below in Figure 5. 

 
Figure 5. Average Hours per EPI Centre Saved by Vaccinators in a Year 

 
 
Recommendation: KP should implement direct delivery to EPI centres and conduct route planning to 
identify what transport is needed to fulfil delivery on schedule to all EPI centres. If larger vans exist, KP 
could consider changing frequency to bi-monthly or quarterly to minimize trips, though EPI centres would 
need to have enough storage space.  
 
KP agreed to explore direct delivery to EPI centres and will explore the possibility of outsourcing (starting 
with a pilot in one district) and begin route planning for direct delivery (prioritizing Waziristan). 

NEXT STEPS AND OPERATIONAL PLAN  

The KP EPI team agreed that making changes to point-of-entry would not be a priority at this time given 
their proximity to the Federal warehouse, lack of space in their own provincial store (new warehouse will 
be constructed by September 2019) and implementation of merger with the Tribal Areas (formerly FATA). 
 
As the merger of Tribal Areas (formerly FATA) with KP continues, both infrastructure and human resource 
capacity is expected to increase in KP from the PC-1 funding. As next steps, the KP EPI team plans to discuss 
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these results with the Secretary of Health and Director General Health Services Khyber Pakhtunkhwa. The 
redesigned supply chain flow for KP and Tribal Areas (formerly FATA) is shown below in Figure 6. Since the 
system design data collection and analysis was completed before the merging of FRs and Agencies in KP, 
the older names are used. FRs are now known as sub-tehsils, and Agencies are known as Tribal Districts 
 
Figure 6. Redesigned Supply Chain Flow for KP and Tribal Areas (Formerly FATA) 

 
 
The KP EPI team agreed on the advantages of direct delivery to EPI centres, and therefore, elected to 
implement this strategy. However, procuring trucks for all districts to implement this strategy was not 
feasible and would opt to outsource this to a 3PL provider instead.  
 
Table 17. KP and Tribal Areas (Formerly FATA): Next Steps and Operational Plan 

Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By end 
of 2018 

Changes to shipment frequency to 
provincial store 
● Assess vehicle capacity at provincial 

and division level for quarterly 
shipments from Federal EPI 

● Determine human resource 
capacities needed for receiving 
larger quarterly shipments from 
Federal EPI at provincial and 
divisional warehouse 
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Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By end 
of 2018 

Operationalizing division stores 
● KP’s Program Director to send 

official request to new KP divisions 
for districts pick up stock from 
division stores 

● Review CCE availability at districts, 
confirm year one CCEOP and non-
CCEOP deployments, and plan year 
two deployments to ensure all 
districts have capacity to hold one 
month of buffer stock 

● Ensure districts hold one month 
buffer stock  

● Roll-out policy and plan for division 
stores to source directly from 
Federal EPI 

● Decide buffer stock policy for 
division stores  

● Assign districts to pick up stock from 
division stores, instead of provincial 
store 

    

Direct delivery from districts to EPI 
centres 
● Conduct feasibility study to 

investigate outsourcing direct 
delivery to EPI centres with TCS, 
with pilot for one district in KP 

● Ensure plans are flexible to include 
Tribal Areas (formerly FATA) as the 
merger is operationalized 

● Scope mobile immunization registry 
system (e.g. eVacc and Zindagi 
Mehfooz) with integration with 
LMIS 

● Costs for 
feasibility 
study 

 

   

By mid-
2019 

Changes to shipment frequency to 
provincial store 
● Procure one 10m3 freezer for 

provincial store to hold 90 days 
stock 

● Work with Tribal Areas (formerly 
FATA) secretariat to source stock at 
KP’s provincial store 

● Procurement 
cost for cold 
rooms 
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Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By mid-
2019 
 

Operationalizing division stores 
● Implement division store buffer 

stock policy 
● Procure refrigerated trucks for 

divisions, if not available 
● Division stores pick up quarterly 

stock from Federal EPI directly and 
supply to districts 

● Assign FRs and Agencies to KP 
division stores for sourcing stock 

● Send request to vLMIS team to 
change sourcing for FRs and 
Agencies to KP stores 

● Cost to 
change 
sourcing on 
back-end of 
vLMIS or data 
system 

● Procurement 
of refrigerated 
trucks for 
divisions 

   

Direct delivery from districts to EPI 
centres 
● Begin route planning for direct 

delivery to EPI centres, prioritizing 
Waziristan 

● Determine sources of funding for 
direct delivery from districts to EPI 
centres 

● Implement mobile vaccine registry 
system, like eVacc or Zindagi 
Mehfooz 

● Completed feasibility study on 
outsourcing delivery to EPI centre 
level, and whether private sector 
should be used 

● Assess government strategy & 
policy to ensure that national and 
provincial regulatory and policy 
framework can support outsourcing 
direct delivery from districts to EPI 
centres 

● Assess potential services that 
private companies could fulfil in 
supply chain. Determine what 
functions to consider outsourcing. 
Does KP want to outsource only 
transportation or also route 
planning, delivery scheduling, data 
collection, etc. 

● Identify local private sector 
capabilities and interest. Are there 
private sector companies interested 

● Outsourcing 
funded from 
NISP and PC-1 

● Costs for 
mobile 
vaccine 
registry 
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Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

in working with government, do 
they have right skill set, etc.? 

● Assess government capacity to 
manage to provide the needed 
oversight and management of 
private sector providers. 

● Rationalize EPI centres in Tribal 
Areas (formerly FATA) since EPI 
centres are not evenly distributed 
based on population, with some 
serving very few people and others 
serving too many people 

By mid-
2020 

Changes to shipment frequency to 
provincial store 
● Operationalize new provincial 

warehouse in Peshawar 
● Move two cold rooms (40m3 and 

30m3) from old provincial 
warehouse to new provincial 
warehouse in Peshawar 

● Cost of moving 
cold rooms 

● Operating cost 
of new 
provincial 
store 

 

   

Operationalizing division stores 
● Tribal districts (formerly FATA) start 

picking up stock from KP divisions, 
as per the proposed figure above 

● Changes to vLMIS or data system for 
FRs and Agencies to source from KP 
divisions is implemented 

    

Direct delivery from districts to EPI 
centres 
● Develop scheduling plan between 

districts and EPI centres for 
delivering stock, checking data, and 
supervisory visits for accountability 

● Direct delivery to EPI centres 
implemented and rolled out to 
some districts. If direct delivery is 
outsourced, private sector 3PL 
tender and contract is issued 

● Transport costs 
at districts to 
go to EPI 
centres 

 

   

mid-
2020 -
2023 

Change point-of-entry for vaccines 
● Determine human resource 

capacities needed for receiving 
direct shipments and changing 
point-of-entry 

● Cost for HR 
capacity 
assessment 
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TRIBAL AREAS (FORMERLY FEDERALLY ADMINISTERED TRIBAL AREAS [FATA]) 

The models for the Tribal Areas (formerly FATA) represented the supply chain system as it existed during 
data collection in late 2017-early 2018, before the legislature approved a merger with Khyber Pakhtunkhwa 
province. While this merger may take some time to be operationalized, KP and the Tribal Areas (formerly 
FATA) should determine how to factor it into decision-making. 

CHANGING TO QUARTERLY SHIPMENT FREQUENCY FROM FEDERAL TO PROVINCIAL 
WAREHOUSE 

The Tribal Areas (formerly FATA) explored changing the frequency of shipments from Federal EPI to the 
secretariat store from monthly to quarterly in this scenario. Results indicated that changing the shipment 
frequency may decrease risk of stock-outs, as the secretariat store would hold more buffer stock in a 
centralized, well-managed location; however, it may also increase risk to vaccines, as a larger volume of 
stock could be lost due to an adverse event like a fire, theft, or temperature excursion. These are important 
considerations given the security situation and frequency of load-shedding in Peshawar. Supply chain 
equity was not impacted by this scenario. Additional results are summarized below in Table 18.  
 
Table 18. Tribal Areas (Formerly FATA): Potential Benefits and Challenges to Changing to Quarterly Shipments from 
Federal EPI 

Potential Benefits to Changing to Quarterly 
Shipments from Federal EPI  

Potential Challenges to Changing to Quarterly 
Shipments from Federal EPI  

● Opportunity to decrease transportation cost 
by 1% or PKR 0.1M / $ 1K annually. 

● Cold chain capacity is sufficient at Secretariat 
store to keep a 90 day supply.  

● Opportunity to reduce risk of stock-outs as 
the provincial store holds more buffer stock. 

● Potential capacity constraints if routine and 
polio campaign stocks arrived at the same 
time. 

● Potential increased risk as a larger volume of 
stock could be lost due to an adverse event. 

● Warehouse does not have permanent 
personnel to continuously manage stock, and 
are supported by UNICEF 

 
Recommendation: To change shipment frequency to quarterly for the Tribal Areas (formerly FATA) 
warehouse in Peshawar as it would save transport costs and reduce stock-outs if the provincial warehouse 
holds more buffer stock. The potential capacity constraints from routine immunization and campaign stock 
arriving together can be mitigated by either scheduling stock deliveries to avoid stock arriving at the same 
time or adding a 10m3 cold room. However, the availability of provincial staff needs to be further assessed. 
Moreover, if the merger of KP and Tribal Areas (formerly FATA) is operationalized, the storage space in the 
KP provincial warehouse in Peshawar could be used. The EPI team agreed with the modelling results and 
to implement quarterly shipment.  
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FRONTIER REGIONS AND AGENCIES SOURCING STOCK FROM KP’S DIVISION STORES 

This scenario explored gains in efficiency if some Frontier Regions (FRs; now sub-tehsils in KP) and Agencies 
(now Tribal Districts in KP) sourced from KP’s division stores rather than from Peshawar. The sourcing policy 
suggested by the model can be seen in Table 19.  
 
Table 19. Tribal Areas (Formerly FATA): Optimal Sourcing Policies 

 
 
The model showed that this new sourcing policy would likely be beneficial from an equity perspective, but 
results were mixed from a risk perspective due to an increase in in-country transit distances. A summary of 
model results is included below in Table 20. 
 
Table 20. Tribal Areas (Formerly FATA): Potential Benefits and Challenges to FRs and Agencies Sourcing from KP Divisions 

Potential Benefits to FRs and Agencies Sourcing from 
KP Divisions  

Potential Challenges to FRs and Agencies Sourcing 
from KP Divisions  

● Opportunity to reduce risk when sourcing 
from KP due to stores being more secure and 
stable 

● Potential to reduce stock-outs and increase 
availability at agencies/FRs by having a closer 
resupply point at KP division stores, 
improving risk and equity  

● Resupply distances for all FRs and Agencies 
decrease, improving supply chain equity; still 
very long for Kurram Upper and South 
Waziristan 

● KP’s division stores have sufficient capacity to 
hold stock for Tribal Area’s (formerly FATA) 
Agencies and FRs 

● Small increase in distance travelled by 
vaccines for most districts, except Kurram 
Lower & Central and Kurram Upper with 
distance increasing by over 30%, potentially 
increasing risk  

● Additional handling point at KP division, 
increasing risk 

● Total transport cost increases by 13% due to 
higher cost of shipping to KP provincial store 

 
Recommendation: To implement this scenario given that it reduces resupply distance and improves supply 
chain equity. Further, given the merger of KP and Tribal Areas (formerly FATA), implementing this scenario 
would be the next step as the merge is operationalized. However, the KP and Tribal Areas (formerly FATA) 
teams should consider if the Kurram Lower & Central and Kurram Upper should continue sourcing from 
Peshawar given the increase in distance by over 30%.  
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The KP and Tribal Areas (formerly FATA) teams agreed to implement this scenario and discussed plans for 
which FRs and Agencies would source from which KP divisions. Based on local context and knowledge, they 
noted that Kurram Lower & Central and Kurram Upper could source from Kohat division store, and South 
Waziristan could source from Dera Ismail Khan (D I Khan). 

NEXT STEPS AND OPERATIONAL PLAN  

From an administrative perspective, both scenarios would be facilitated after the merger of Tribal Areas 
(formerly FATA) and KP and as it is operationalized. Shipments from Federal EPI to Peshawar for KP are 
planned quarterly with the new KP warehouse so it would likely be efficient to change the shipment 
frequencies for the Tribal Areas (formerly FATA) to quarterly, as well. In the same way, if KP is responsible 
for supplying the Tribal Areas (formerly FATA), the division stores suggested by the modelling in KP can be 
used for planning sourcing policies. During the workshop, KP and representatives from the Tribal Areas 
(formerly FATA) discussed the advantages and disadvantages of these scenarios, and came to the 
conclusion that decisions must be made in the context of the merger. Thus, the timeline and network 
redesign shown above for KP also represents the next steps for the Tribal Areas (formerly FATA). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BALOCHISTAN 
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VACCINES AND DRY GOODS POINT-OF-ENTRY 

This scenario explored changing point-of-entry for vaccines and dry goods of Balochistan, rather than the 
current practice of importing to Islamabad. Changing point-of-entry can reduce in-country distance 
travelled for products, as well as handling points, thus, reducing risk. However, the Quetta airport does not 
currently have the infrastructure to receive international cargo shipments. On the other hand, changing 
point-of-entry for dry goods to be received at Karachi and then directly sent to Balochistan has benefits 
and is the optimized choice. Additional modelling results are summarized below in Table 21.  
  
Table 21. Balochistan: Potential Benefits and Challenges to Changing Point-of-Entry 

Potential Benefits to Changing Point-of-Entry  Potential Challenges in Changing Point-of-Entry  

● Decrease in transport costs for dry goods by 
59% or PKR620K / $ 6K annually.  

● Sufficient capacity to hold 90 days of stock for 
both vaccines and dry goods 

● Reduction in risk by reducing in-country 
distance travelled by 99% and by reducing 
handling points 

● Slight increase in transport costs for vaccines 
by 0.2% or PKR671K / $ 6K annually 

● Insufficient freezer storage capacity for 90 
days of bOPV  

● Increase in risk, due to inability of the airport 
and personnel to receive and manage large 
shipments of vaccines 

● Quetta airport is not able to receive 
international shipments, keep vaccines in 
cold storage at airport, or use prior release 
making direct shipment of vaccines to 
Balochistan not feasible 

 
Recommendation:  
i) Point-of-entry for vaccines for Balochistan should not be changed as the current airport does not have 
customs clearance or cold storage capabilities, which would put vaccines at risk. Even though the risk to 
vaccines from in-country transit is reduced, the increased airfreight costs and change management 
outweighs the benefits for 5% of the country’s vaccines.  
 
ii) Change point-of-entry for dry goods to be distributed from Karachi, in Sindh, to Balochistan. This would 
be operated directly through the seaport to Balochistan and would be the responsibility of Federal EPI. 
 
Balochistan EPI team agreed on changing point-of-entry for dry goods to Sindh, and decided that they 
would prefer to change point-of-entry for vaccines to Quetta after the airport capabilities are built up. In 
the meanwhile, Balochistan would prefer to receive its vaccine stock from Federal EPI. Dry goods arriving 
at Karachi would then be split for north Balochistan, sent by air to Quetta, and for south Balochistan, sent 
by truck to one district in Balochistan for further distribution to the respective districts in the south.  
 
 

BALOCHISTAN DISTRICTS SOURCING STOCK FROM SINDH WAREHOUSES 
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Balochistan examined changing the sourcing policies for three districts near the border with Sindh province 
to stores within Sindh. Awaran and Lasbela districts in Balochistan would source from the Sindh provincial 
store in Karachi, and Dera Bugti would source from Kashmore district in Sindh. Results from this scenario 
showed that total in-country distances decreased by over 50% for Awaran and Lasbela, but increased by 
44% for Dera Bugti. However, both distance and handling points would decrease compared to the baseline 
system if point-of-entry for both vaccines and dry goods allocated to Balochistan changed to Karachi. 
Additional results on cost, feasibility and equity are summarized below in Table 22.  
 
Table 22. Balochistan: Potential Benefits and Challenges to Awaran, Lasbela, and Dera Bugti Districts Sourcing from Sindh 

Potential Benefits to Awaran, Lasbela, and Dera 
Bugti Districts Sourcing from Sindh  

Potential Challenges to Awaran, Lasbela, and Dera 
Bugti Districts Sourcing from Sindh  

● Opportunity to reduce risk, as in-country 
distance to Awaran and Lasbela decreases by 
over 50% 

● Opportunity to reduce resupply distance and 
handling points for Awaran and Lasbela, 
reducing risk, increasing responsiveness and 
improving equity  

● Moving vaccine storage closer to service 
delivery points could help alleviate 
geographic barriers to vaccine availability, 
improving equity  

● Opportunity to decrease transportation costs 
by 3% or PKR0.4M / $3K annually 

● Sufficient cold storage capacity at Sindh 
stores to keep stock for Balochistan districts 

● Reduced storage burden on Balochistan 
provincial and division stores 

● If point-of-entry for vaccines and dry goods 
change to Karachi, both distance and 
handling points decrease compared to 
baseline, reducing risk and increasing equity  

● Increase in in-country distance travelled by 
44% and handling points for Dera Bugti, 
increasing risk 

● Insufficient dry storage capacity at Sindh 
stores to keep stock for Balochistan districts 

 
Recommendation: Based on the analysis, it is recommended to implement the changes for Awaran and 
Lasbela to pick up stock from Sindh provincial warehouse, but only after carefully considering change 
management. The sourcing for Balochistan from Sindh, across provincial administrative boundaries, was 
also already used for some stock of polio campaigns, as well. The Balochistan EPI team should carefully 
consider changing sourcing for Dera Bugti from an equity perspective, as the district only has 4% DPT3 
coverage and changing sourcing would improve equity by decreasing the resupply distance. Changes in 
vLMIS or any data system can be implemented by changing sourcing on the back-end of the system. 
 
After discussion between the Sindh and Balochistan EPI teams at the workshop, the provinces decided not 
to implement sourcing across provincial administrative boundaries given the challenges in defining 
responsibilities between the provinces and capacity considerations about Sindh’s warehouses. In taking 
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this decision, the provinces placed a lot of emphasis on potential implementation challenges, but the 
analysis still recommends this as an opportunity to improve stock sourcing for the three districts. 

TRANSPORT PLANNING FOR MOBILE SESSIONS IN HARD-TO-REACH DISTRICTS 

This scenario modelled direct delivery of stock from divisions to district stores in order to free up vehicles 
for mobile sessions, especially in hard-to-reach districts. The results showed that, based on volumes alone, 
a 1,000-litre truck is sufficient for monthly mobile sessions for the 12 hard-to-reach districts. However, 
actual planning of mobile sessions should be done based on the geographical spread of the population. 
Since district vehicles are often used for multiple purposes, better scheduling and adherence to schedules 
is needed to ensure vehicles are available for mobile sessions. Accountability around use of vehicles is more 
important than adding more vehicles which would not necessarily resolve issues around vehicle availability. 
A summary of modelling results is seen below in Table 23.  
 
Table 23. Balochistan: Potential Benefits and Challenges to Direct Delivery from Divisions to Districts 

Potential Benefits to Direct Delivery from Divisions 
to Districts  

Potential Challenges to Direct Delivery from 
Divisions to Districts  

● Current vehicle capacity is sufficient for 
monthly mobile team visits in all hard-to-
reach districts  

● Opportunity to potentially improve equity in 
coverage by freeing up vehicles for more 
mobile team vaccination sessions 

● Opportunity to decrease transportation costs 
by 23% or PKR5.6M / $51K, annually for RI by 
direct delivery from divisions to districts 

● Opportunity to save time of district vehicles 
by direct delivery to districts 

● Direct delivery from divisions in refrigerated 
vans could mitigate temperature excursions 
during transport 

  

 
Even though supply chain equity was not impacted in this scenario, freeing up district vehicles, by district 
delivery from divisions, could result in more mobile vaccination sessions in hard-to-reach areas leading to 
improved equity in coverage. 
 
Recommendation: Based on the analysis, better planning and scheduling of vehicle use is needed and 
recommended. If vehicle schedule is managed well, there is enough capacity to do mobile sessions. 
However, the EPI team should look at geographic distribution of mobile sessions to assess how many 
sessions are needed in a year and to schedule accordingly. Micro-planning should inform the number of 
mobile sessions needed for each district in hard-to-reach areas. 

NEXT STEPS AND OPERATIONAL PLAN  
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Through the analysis of the modelling results, the Balochistan EPI team decided to change point-of-entry 
for vaccines to Quetta in the long-run and build the infrastructure of the Quetta airport. For dry goods, 
after discussion with the Sindh EPI team, the Balochistan EPI team decided to change point-of-entry for dry 
goods to Karachi. These dry goods should be split for south and north of Balochistan with dry goods for 
south Balochistan shipped directly to a regional hub (possibly Lasbela) from Karachi seaport and stock for 
north Balochistan flown to Quetta for distribution. This would allow Balochistan to gain efficiencies through 
shorter transportation distances to all facilities in south Balochistan, and avoid the accountability challenges 
related to individual districts crossing administrative boundaries to source from Sindh. Initially, Balochistan 
EPI wanted to change the point-of-entry for vaccines to Karachi as well (till the Quetta airport is built up) 
but after further deliberation with stakeholders in the province, the EPI team decided to implement this 
only for dry goods. 
 
In addition to the scenarios modelled, the Balochistan EPI team also considered direct delivery from 
districts to EPI centres as it allows for better oversight of vaccines during transit and supportive supervision 
at the EPI centres. The EPI team agreed that this would save vaccinators time and improve accountability 
mechanisms for vaccines, and confirmed that they would implement direct delivery of stock from districts 
to EPI centres.  
 
Table 24. Balochistan: Next Steps and Operational Plan 

Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By end 
of 2018 

● Coordination and advocacy with the 
provincial decision makers: 
Secretary of Health, DG Health, 
Finance, P&DD etc., by sharing 
results from modelling and system 
design 

    

By mid-
2019 

Changing point-of-entry to Sindh 
● Establish coordination mechanism 

with Federal EPI provincial team for 
delivery of dry goods from Karachi, 
instead of Islamabad 

● Finalize MOU with Federal EPI on 
accountability for Balochistan’s dry 
goods, distribution and transport 
(vaccines and dry goods) 

● Change point-of-entry for 
Balochistan dry goods to Karachi 

● Implement changes in vLMIS data 
system for changes to point-of-
entry for dry goods 

● Cost for 
changing 
sourcing on 
vLMIS or data 
system 

 

● PC-1 
● UNICEF 
● WHO 
● GAVI 

 

● Federal EPI 
● DoH 
● EPI PC 
● DHMT 

 

● Capacity 
Building 

● Cold 
Chain 

● Federal 
EPI 

● UNICEF 
● GAVI 
● WHO 
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Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By mid-
2019 

Stock sourcing across administrative 
boundaries from Sindh to Balochistan 
● Strengthen storage and other 

logistics capacity (including human 
resource) in Lasbela district so it can 
act as a regional hub for south 
Balochistan and receive dry goods 
directly from Karachi  

● Plan for direct distribution from 
Lasbela hub to Kech, Kalat, Sibi and 
Naseerabad divisions, including 
routes, vehicles, human resource, 
and cold chain strengthening, as 
necessary 

● Finalize human resource planning 
and capacity building for 
implementing changes to point-of-
entry as Karachi for dry goods 

Direct delivery from districts to EPI 
centres 
● Complete a feasibility study on 

outsourcing delivery to EPI centre 
level and whether or not private 
sector should be used 

● Finalize human resource planning 
and capacity building for direct 
delivery from districts to EPI centres 

● Develop coordination plan with 
provincial EPI and district health 
management teams for direct 
delivery from districts to EPI centres  

● Assess government strategy and 
policy to ensure that national and 
provincial regulatory and policy 
framework can support outsourcing 
direct delivery from districts to EPI 
centres 

  ● Balochistan 
EPI 

● DHMT 
 

● UNICEF 
● WHO 
 

By mid-
2020 

Changing point-of-entry to Quetta  
● Feasibility report for building 

infrastructure at Quetta airport with 
details on equipment, human 
resource and transport required  

● Scope and generate funds to build 
infrastructure at Quetta airport 
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Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By mid-
2020 

Direct delivery from districts to EPI 
centres 
● Determine sources of funding for 

direct delivery from districts to EPI 
centres 

● Assess transport capacity at districts 
for direct delivery to EPI centres 

● Begin route planning for direct 
delivery to EPI centres 

● Assess potential services that 
private companies could fulfil in 
supply chain. Determine what 
functions to consider outsourcing: 
Does Balochistan want to outsource 
only transportation or also route 
planning, delivery scheduling, data 
collection, etc.? 

● Identify local private sector 
capabilities and interest: Are there 
private sector companies interested 
in working with government, do 
they have right skill set, etc.? 

● Assess government capacity to 
provide the needed oversight and 
management of private sector 
providers 

    

By mid-
2021 

Direct Delivery from districts to EPI 
centres 
● Develop scheduling plan between 

districts and EPI centres for 
delivering stock, checking data, and 
supervisory visits for accountability 

● Direct delivery to EPI centres 
implemented and rolled out to 
some districts. If direct delivery is 
outsourced, private sector 3PL 
tender and contract is issued 

    

By mid-
2022 

Changing point-of-entry to Quetta  
● Build capacity (infrastructure and 

human resources) at Quetta airport 
to receive international cargo 
shipments and store temperature 
sensitive cargo 

● Change point-of-entry to Quetta 

● Government 
funded 

● GoP 
 

● Federal EPI 
● GoP 
● CAA 
 

● UNICEF 
● WHO 
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GILGIT-BALTISTAN  

DIRECT DELIVERY FROM DISTRICTS TO EPI CENTRES 

The Gilgit-Baltistan (GB) EPI explored both direct delivery from district stores to EPI centres and changing 
the frequency of distributions from the district to EPI centre from monthly to quarterly. Direct delivery 
would have significant benefits including cost savings, reduction in the number of trips needed to transport 
vaccines, reduction in risk, and reduction in time vaccinators spend away from EPI centres that could 
instead be used to provide immunization services. The number of trips needed from district to EPI centre 
would need to be planned based on detailed routing using local knowledge of road networks to determine 
distribution circuits. Additionally, districts would need funding and equipment to deliver vaccines. 
  
Table 25. Gilgit-Baltistan: Potential Benefits and Challenges to Direct Delivery 

Potential Benefits to Quarterly Direct Delivery to EPI 
Centres  

Potential Challenges with Quarterly Direct Delivery 
to EPI Centres  

● Significant time savings for vaccinators- 5,038 
hours annually across all EPI centres 

● Reduction in risk by centralizing transport in a 
refrigerated van, instead of each vaccinator 
carrying stock separately to EPI centre 

● Significant reduction in the number of trips by 
vaccinators from EPI centres to districts to 
pick up stock 

● All districts – except Gilgit – could make 
deliveries to every EPI centre with one 2,800 
litre Hilux using multi-stop routing 

● Savings in transport cost of 31% or PKR4.4M / 
$40K 

● 147 (of 164) EPI centres have adequate 
storage for quarterly delivery 

● 16 EPI centres may be capacity constrained if 
routine and polio campaign vaccines arrive at 
the same time with quarterly shipment 
frequency 

● Districts require access to funds and 
equipment for transporting vaccines 
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The average hours saved by vaccinators in every EPI centre, in one year, are summarized in Figure 7.  

 
Figure 7. Average Hours Saved by Vaccinators per EPI Centre 

 
 
Recommendation: Gilgit-Baltistan should implement direct delivery to EPI centres for routine immunization 
on a quarterly basis. To implement this change, the following steps are recommended: 

● Explore optimal routing for direct delivery 
● Confirm cold chain capacity at EPI centres and ensure new year one CCEOP equipment is placed in 

Diamer, Ghanche, Kharmang, Nigar, Shigar, and Skardu since quarterly shipments will increase cold 
chain needs 

● Consider additional storage/resupply points that can hold buffer stock for districts with very long 
resupply distances (Ghanche, Kharmang and Shigar) 

 
Many countries utilizing direct delivery to EPI centres also use deliveries as an opportunity to collect data. 
Data can be collected by delivery drivers or an accompanying logistician. From the analysis, it is 
recommended that GB implement data collection from EPI centres as stock is delivered. This removes the 
data burden from EPI centres and provides an opportunity to digitize data inexpensively (i.e. data could be 
collected on one tablet for the entire district rather than each EPI centre needing to digitize their own data). 
 
One of the concerns in GB is open vial wastage, especially of BCG. With direct delivery to EPI centre, the 
vaccinator would have more time to spend either at the EPI centre or on mobile and outreach activities 
providing more immunization services. Hence, by seeking out new-borns for immunization, this could 
potentially reduce the open vial wastage for BCG. 
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Representatives from GB agreed that direct delivery should be implemented. However, they had important 
operational concerns about quarterly shipments because of changes to data reporting policies as well as 
inventory and resupply policies. Thus, the GB EPI team decided to focus implementing direct deliveries to 
EPI centres monthly and building logistics capacity. 

NEXT STEPS AND OPERATIONAL PLAN 

The GB EPI team decided at the results workshop to implement direct delivery to EPI centres, but not 
change the shipment frequency to quarterly yet. The team plans to assess the cold chain at EPI centres 
before changing the shipment frequency.  
 
Table 26. Gilgit-Baltistan: Next Steps and Operational Plan 

Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By end 
of 2018 

 Recruit and train new human 
resources, including cold chain 
technicians and storekeepers. Keep 
in mind skills needed for direct 
delivery system and hire people 
with appropriate skills. 

 Plan for a phased implementation 
of direct delivery to EPI centres 
o Engage appropriate 

stakeholders and ensure buy-in 
for change 

o Consider developing sub-
national team including 
provincial & district staff to lead 
in designing of plan and to 
prepare for implementation 

o Determine who will need to sign 
off on any changes and ensure 
they are involved in the process 
early 

o Determine what policies and 
procedures need to change. 
Create a sub-committee to 
create new SOPs 

 Evaluate resources needed for 
direct delivery and possible 
financing mechanisms: 
o Quantify the number of vehicles 

needed and estimate their cost. 
The model suggests one with 
one 2,800 litre Hilux would be 
needed per district, except Gilgit 

● Costs for 
stakeholder 
engagement 

● Ongoing costs 
such as fuel, 
vehicle 
maintenance, 
driver salaries 
and per diems 

● Costs for 
feasibility 
study for 
outsourcing  

● Transport 
costs at 
districts to go 
to EPI centres 
 

 
 
 
 
 
 
 
 
 
 
 

● Govt of 
GB 

● UNICEF 
 

● Director EPI 
 

● WHO 
● UNICEF 
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district. Each district should 
consider whether there may be 
existing vehicles that can be 
used for delivery since they 
would likely only be needed on 
certain days of the month. 

o Quantify and estimate ongoing 
costs such as fuel, vehicle 
maintenance, driver salaries and 
per diems 

o Get financing for direct delivery 
and explore possible funding 
sources 

 Evaluate the benefits of GB 
implementing direct delivery in-
house versus outsourcing to the 
private sector. Before purchasing 
new equipment, GB should 
consider the following: 
o Assess skills needed versus the 

skills and human resources 
currently available. Skills for 
implementing direct delivery 
include ability to create optimal 
routes, maintaining schedule of 
drivers and delivery, 
procurement and maintenance 
of vehicles, and employment of 
drivers. Skills needed for 
outsourcing include tendering, 
creating contracts, and 
managing a logistics provider. 

o Evaluate costs of implementing 
direct delivery versus 
outsourcing. If district vehicles 
will only be needed for part of 
the month or will only be half 
full, outsourcing might be less 
expensive than owning the 
resources. Given our partnership 
with UPS and TCS during the 
modelling phase, they may be 
able to provide outsourcing cost 
estimates. 

 Determine optimal way to 
operationalize direct delivery: 
o Create optimized routes to each 

EPI centre in the district. 



 

57 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Determine delivery schedule 
and timing within each loop. This 
task can be outsourced if 
needed. 

o Consider whether this change 
provides opportunity for further 
optimization 

By mid-
2019 

 Upgrade existing warehouses to 
division warehouses 

 Build a new regional warehouse in 
Diamer 

 Procure refrigerated vans for 
districts that do not have any – 
initial assessment by GB EPI team 
showed 5 districts need vans 

 Implement direct delivery to EPI 
centres in five of the ten districts 

 Implement mobile vaccine registry 
system, like eVacc or Zindagi 
Mehfooz 

● Costs to 
procure 
refrigerated 
vans for 
districts 

● Costs to 
implement 
mobile vaccine 
registry system 

 

● Federal 
EPI 

 

● National 
Program 
Manager 

● Director EPI 
 

● WHO 
UNICEF 

By mid-
2021 

 Evaluate results of direct delivery to 
EPI centres and define next phase of 
implementation 
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AZAD JAMMU & KASHMIR  

OPTIMAL SOURCING FROM DIVISIONS TO DISTRICTS 

Azad Jammu & Kashmir (AJK) explored optimal sourcing of districts from division stores in Poonch, Bagh, 
Muzaffarabad, and Kotli. The optimal sourcing for districts suggested by the model is shown in Figure 8. 
 
Figure 8. Azad Jammu & Kashmir. Optimal Sourcing Policies 

 
  
Despite a slight decrease in transportation cost (by 1%-4%), changing sourcing policies would increase 
overall cost by about 20% due to the fixed cost of operating division stores. However, distance travelled 
would be reduced for most districts and there is adequate storage at provincial and division levels to make 
this change. A summary of potential benefits and challenges with the change are summarized in Table 27. 
  
Table 27. AJK: Potential Benefits and Challenges to New Routing 

Potential Benefits to New Routing  Potential Challenges with New Routing  

 Reduction in risk, by reducing in-country 
distance travelled for Mirpur and Bhimber 
from Kotli compared to from Muzaffarabad 

 No change in risk during in-country transit, as 
distance remains almost the same  

 Savings in transport costs of PKR50K / $460 
(1%)  

 Sufficient capacity at the division stores to 
store stock for the districts to source  

 Establishing larger division stores closer to 
health facilities should improve 
responsiveness to an adverse event (e.g. 
stock-out) 

 Supply chain equity improves for Bhimber, 
Mirpur, Sudhnuti, and Haveli as resupply 
distance to district store reduces 

 Increase in fixed costs of 36% or PKR4.2M / 
$38K for operating division stores 

 Total distance travelled for vaccines shipped 
to Haveli district increases by approximately 
100 kilometres 
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Recommendation: Implement this scenario for all districts except Haveli (where distance would increase by 
100 kilometres) due to the potential benefits to risk and equity gained by reducing transport distances. The 
recommended next step before decision-making is to investigate road networks between proposed 
divisions and districts in detail. At the workshop, representatives from AJK reported that the results 
validated their long-term plans for AJK to strengthen at least two districts so that they can serve as division 
stores. They planned to strengthen the Poonch and Mirpur stores. 

NEXT STEPS AND OPERATIONAL PLAN 

The AJK EPI team agreed to implement the results for the division warehouses. Further, based on the results 
of direct delivery to EPI centres for other provinces, including GB, AJK EPI will explore the feasibility of 
implementing direct deliveries between districts to EPI centres. In three years, AJK plans to focus on 
increasing the number of EPI centres to be better serve the population, which may require additional 
planning to optimize the locations of these facilities. The operational plan is below in Table 28.  
 
Table 28. Azad Jammu & Kashmir: Next Steps and Operational Plan 

Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By end 
of 2018 

Optimal sourcing from division to districts 
 Acquire financing for two new division 

warehouses at Mirpur and Poonch 
 Investigate road networks between 

proposed divisions and districts in 
detail 

 Training cold chain mechanics and 
store-keepers 

 
 
 
 
 
 
 
● Training: PKR 

300,000 

● UNICEF 
● Federal 

EPI 
 

● Program 
Manager 
AJK 

 

● UNICEF 
 

By mid-
2019 
 

Optimal sourcing from division to districts 
 Build and operationalize two new 

division warehouses in Mirpur and 
Poonch 

● PKR 50 
million 

 

● UNICEF 
 

● Program 
Manager 
AJK 

 

● UNICEF 
 

Direct delivery from districts to EPI 
centres 
 Begin planning for direct deliveries to 

EPI centres 
 Engage appropriate stakeholders and 

ensure buy-in for change 
 Consider developing sub-national 

team including provincial & district 
staff to lead in designing of plan and to 
prepare for implementation 

 Determine who will need to sign off on 
any changes and ensure they are 
involved in the process early 

● Costs for 
stakeholder 
management 

● Costs for 
change 
management 

● Cost for 
appointing 
sub-national 
team 

● Costs for 
procurement 
of vehicles 
for districts 

● UNICEF 
● Federal 

EPI 
 

● Program 
Manager 
AJK 

 

● UNICEF 
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Time-
frame Activity Costs Funding 

Sources 
Decision-
makers 

Technical 
Support 

By mid-
2019 

 Determine what policies and 
procedures need to change. Create a 
sub-committee to create new standard 
operating procedures. 

 Evaluate resources needed for direct 
delivery and possible financing 
mechanisms: 
o Quantify the number of vehicles 

needed and estimate their cost  
o Quantify and estimate on-going 

costs such as fuel, vehicle 
maintenance, driver salaries and 
per diems 

o Get financing for direct delivery and 
explore funding sources 

 Evaluate the benefits of AJK 
implementing direct delivery in-house 
versus outsourcing to the private 
sector 

 Determine optimal way to 
operationalize direct delivery: 
o Create optimized routes to each EPI 

centre in the district. Determine 
delivery schedule and timing within 
each loop. This task can be 
outsourced if needed. 

o Consider whether this change 
provides opportunity for further 
optimization 

 

By mid-
2020 

Direct delivery from districts to EPI 
centres 
 Adopt direct delivery of vaccines to EPI 

centres (push method) 
 Develop plans for establishing new EPI 

centres 

 ● UNICEF 
● Federal 

EPI 

● Program 
Manager 
AJK 

 

● UNICEF 
 

By mid-
2021 

 Establish new EPI centres proportional 
to the population 

 ● DoH 
AJK 

● Federal 
EPI 

 

● Program 
Manager 
AJK 

● DG 
Health 

● Dept of 
Health 
AJK 

 



 

 

INTEGRATING SUPPLY CHAIN DESIGN INTO EXISTING MECHANISMS 

The implementation of the National Immunization Support Project (NISP), led by the World Bank and in 
partnership with Gavi, USAID, the Bill & Melinda Gates Foundation, WHO and UNICEF, has created a strong 
funding mechanism for routine immunization in Pakistan. National and provincial governments are 
investing time and resources in their immunization programs, and these joint interventions and 
investments – along with a results-based framework – are leading to positive change. On the supply chain 
front, the primary focus of NISP is obtaining timely and complete reporting of data in vLMIS and getting 
functional cold chain equipment (CCE) in place in each tier of the health system. These are both precursors 
to a resilient, high-performing supply chain. However, considerable work is needed to implement changes 
to improve the availability and equitable delivery of vaccines across the country, many of which are noted 
in the recommendations in this document. 
  
While many operational decisions can be made now, there are several opportunities that partners in 
Pakistan should seize to ensure continued momentum and funding for EPI supply chain design and 
optimization. They include the following: 

 NOVEMBER 2018 JOINT APPRAISAL (JA) . The Gavi JA, currently scheduled for November 2018, 
will be an opportunity to reflect and plan for the next year. Given the recent iSC process scorecard 
for Pakistan (see appendix I), it is recommended that the Government of Pakistan, Gavi and other 
partners use the JA as an opportunity to evaluate how the country is progressing against each of 
the five fundamentals, including system design, so that strategies and plans can be revised to 
ensure Pakistan continues to progress between the levels and moves from a level two for system 
design to a level four by 2020. The initial scorecard was done at a national level, so the first step 
should be assessing the process scorecard for each province and area separately to identify gaps. 
In addition, it is recommended that Government of Pakistan, with support from Gavi, ask each 
province to respond to the following questions regarding system design:  

o What system design changes have been implemented in the past year to reduce 
inefficiencies in structure, network, distribution and functions?  

o What are the updates on implementation of decisions and planned changes agreed by 
provincial stakeholders during the July 2018 results sharing workshop? (These are outlined 
in the improvement roadmap) 

o What is the timeline for implementation for each province?  
o How are provincial stakeholders advocating for supply chain performance improvement 

strategies? 
The responses will highlight the gaps, maintain focus and lay the groundwork for support for 
financial decisions that may need to be taken because of recent system design planning. Technical 
assistance for implementing changes from system design should also be identified and accounted 
for in future funding proposals.  

 CCEOP Y3-4 PLANNING. The opportunity to influence later years of CCEOP deployment with these 
and additional analysis should continue to be taken. As a starting point, Federal EPI could prioritize 
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development of unique codes/names for EPI centres and make an attempt to synchronize these 
across different databases to create a Master List. This Master List would be aligned with CCE 
inventory and CCEOP application to identify gaps for cold chain deployment.  

 NISP. Data on stock levels at EPI centres was not available for use, and without this data the 
relationship between stock availability and other variables was not possible to assess. It would be 
ideal to include a Disbursement Linked Indicator (DLI) target tied to one or more of the DISC 
indicators (for example, forecasted demand ratio or on-time and in-full delivery) to ensure that 
data capture and use remains a priority and stock can be more accurately tracked across the 
country. Additionally, Federal EPI has an opportunity to merge recommendations from system 
design for cold rooms and trucks in the non-CCEOP procurement list.  

 DATA USE. While the vLMIS is currently an adequate data system for Pakistan, the key issue 
remains data use. In some provinces, the vLMIS is used to enter coverage rates, with a missed 
opportunity for use on a regular basis for stock management. This potentially reduces the 
confidence to adopt supply chain optimization changes as vLMIS is considered as the main limiting 
factor, for example changing sourcing for districts or divisions to stores across administrative 
boundaries can be built-in via the vLMIS back-end but is not well-understood by vLMIS users. The 
government and immunization partners in Pakistan could improve data use, especially for stock 
and cold chain management, and integrate mobile vaccine registry (eVacc or Zindagi Mehfooz) with 
vLMIS to track data better.  

 
Several less immediate – yet still important – activities could ensure system design efforts are resourced to 
enable vaccine availability for every child:  

 COMPREHENSIVE MULTI-YEAR PLAN (CMYP) . The CMYP has been extended for two years, but 
as efforts to renew it begin in 2019, the section(s) on Vaccine, Cold Chain, and Logistics and 
Immunization Services Delivery should be updated to reflect government’s system design 
decisions. For instance, one of the initial targets in 2014 was for the average time that EPI centres 
provide immunization service per day to increase from six to seven hours per EPI centre in selected 
districts. Matching those selected districts against the recommended areas for direct delivery 
would be useful as vaccinators save time, and therefore, could increase time spent on services. 

 EVM IMPROVEMENT TRACKING.  Pakistan’s 2014 national composite Effective Vaccine 
Management (EVM) score was 61%; the target is to get to 80%+ by 2020. The next EVM planning 
will kick off in Q3 2019, with the EVM currently planned for Q4 2019. It is recommended that a 
tracking tool based in Excel that’s been successfully used in other countries to systematically track 
progress on the implementation of previous EVM recommendations, more easily determine 
bottlenecks, and in turn, develop strategies to keep progressing toward full implementation. This 
could include tracking by EVM category, responsible partner, Federal EPI focal person, priority and 
status and percent completed. See Figure 9 below of one output from the tool:  
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Figure 9. EVM Output Tool 

 

The complete EVM tracking tool is available here: 
EVM tracking 
approach.xlsx  

With the introduction of the new EVM 2.0 tool, the EVM scores and improvements will be readily 
available on the app and potentially improve tracking by the government. EVM 2.0 would also 
enable the government to do targeted assessments to identify areas for improvement. 

 NATIONAL LOGISTICS WORKING GROUP (NLWG).  Pakistan does not currently have a National 
Logistics Working Group. A NLWG should be set up with defined membership, agenda, meeting 
schedule and accountability for EVM improvement would increase coordination and 
accountability. The NLWG should support Government’s efforts to implement supply chain 
strategies (including system design and Gavi’s other four fundamentals) (see appendix I) with the 
aim of improving each to level four or level five.  

 ADVOCACY FOR VACCINE DISTRIBUTION. As human resource costs, operational expenses and 
vaccine costs are moved from development to recurrent expenses over the next several years, it is 
important to advocate for the full cost of funding distribution to health facilities. A global data 
analysis of Effective Vaccine Management scores shows significant weaknesses the lowest levels 
of the supply chain7, and this is where most costs also lie.89 Advocacy should be done to ensure 
that financial stakeholders and the planning commission understand the need to fund fuel, per 
diem, and other distribution costs particularly as provinces consider switching to direct delivery.  

 
A strong supply chain for routine immunization would contribute to both timely delivery of vaccines to 
Pakistani children as well as preventing Pakistan from emergencies and disease breakouts, Campaigns, 
while critical, are focused on immunizations in the short-term and take time and energy away from planning 
to improve immunizations in the long-term. The changes the government of Pakistan and partners want to 
see – improved and sustained coverage and equity of immunization services – requires a broad approach 
that includes supporting systems, financing, political will, implementing partners, and civil society to help 
hold government accountable.   
                                                           
7 Effective Vaccine Management (EVM) Global Data Analysis 2009-2016: 
http://www.who.int/immunization/programmes_systems/supply_chain/EVM-Global-Data-Analysis-2010-2016-
EN.pdf?ua=1 
8 Finding Efficiencies in Zambia’s Immunisation Supply Chain: http://www.villagereach.org/wp-
content/uploads/2018/02/ZambiaSupplyChainReport.pdf 
9 Estimating the costs of the vaccine supply chain and service delivery for selected districts in Kenya and Tanzania: 
https://www.sciencedirect.com/science/article/pii/S0264410X15004144 
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EQUITY 

The supply chain equity analysed for this project provides high-level directional insights into the linkages 
between supply chain, immunization coverage and socio-economic indicators. This can help determine 
what should be prioritized and explored further. For example, district stores and EPI centres further from 
a resupply point may face supply chain inequities because vaccines are at higher risk of spoilage due to 
longer transport times affecting potency and quality; it may take longer for districts and EPI centres to 
receive emergency stock; and health workers may have to spend too much time away from their facilities 
picking up vaccines. Several districts can be prioritized for further investigation. Further analysis that could 
build on these analyses are discussed below. 

INVESTIGATE CORRELATION BETWEEN COLD CHAIN AND IMMUNIZATION COVERAGE  

The current supply chain metrics in this project are shown next to the immunization and coverage 
indicators for context. However, further analysis is needed to examine the linkage between cold chain 
equipment (CCE) and other variables to establish whether there is a correlation or causation relationship. 
This is especially important since CCE investments are rising in countries, and research is needed to know 
the optimal level of cold chain that needs to be built after which more CCE does not impact immunization 
coverage. The hypothesis is that initially CCE directly improves immunization coverage in service delivery 
points with no or non-functional CCE, but other non-CCE factors are critical to sustaining the coverage and 
address equity.  
 
However, further analysis to explore this question is needed to examine the relationship between cold 
chain and programmatic indicators, and recommend to government. One option is to select 8-12 districts 
that appear to have multiple risk factors for low access to vaccines, such as: 

 Low cold chain coverage, low immunisation coverage; 
 Disparities in immunisation coverage between urban and rural areas; 
 Long distances between stores or EPI centres; 
 Low women’s educational attainment; 
 Distance and travel time from households to EPI centres; and/or 
 Household wealth indices. 

 
The data needed for this analysis would include:  

 Updated immunization coverage data at EPI centre using the planned coverage & evaluation 
survey; in addition to being sampled at district level there are some concerns with PSLSM and MICS  

 Clean datasets from household level surveys for all indicators of interest, with a sampling 
methodology that allows analysis at the sub-district level 

 EPI centre cold chain inventory 

Until additional data sources (such as from the Coverage Evaluation Survey, CES) are available, the Pakistan 
Social and Living Standards Measurement (PSLSM) 2014-15 and recent census data (once it is disaggregated 
by district) are a starting point for analysis. A multivariable statistical analysis would be needed to 
understand the link between cold chain and immunization coverage. 
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ASSESS COLD CHAIN AT EPI CENTERS TO INFORM COLD CHAIN DEPLOYMENT PLANS  

The supply chain equity metrics in this project defines a benchmark for cold chain per surviving infant, and 
compares district-level data against this benchmark. The benchmark is defined using a facility density 
target, such as one EPI centre per 5,000 people, as recommended by WHO SARA methodology, to 
extrapolate the litres of cold chain needed. From the data, it is evident that aggregated at the district-level, 
there is sufficient cold chain per surviving infant. However, further analysis is needed at the EPI centre level 
after updated information from year one CCEOP and non-CCEOP cold room deployment. The next steps for 
this should be to: 

 Update target populations for EPI centres, disaggregated by age, after census data becomes 
available 

 Assess cold chain inventory at EPI centres from updated cold chain inventory data  
 Match EPI centres receiving new year one CCEOP and non-CCEOP cold room deployments to cold 

chain inventory data 
 Update immunisation coverage data at EPI centre, after coverage and evaluation survey 
 To illustrate results on maps: Get geocodes of EPI centres, and geocodes of villages or communities 

served by EPI centre 
This analysis will require matching EPI centre names between multiple data sources (EPI centre list, cold 
chain inventory list, CCEOP deployment plans, and non-CCEOP deployment details). The cold chain can then 
be assessed for each EPI centre based on the benchmark. It is recommended first to select one province to 
begin this analysis and confirm that it provides useful results.  
 

SUPPLY CHAIN EQUITY FOR VULNERABLE POPULATIONS AND URBAN POOR 

Another potential short-term question of interest is to assess how supply chain can adequately serve urban 
areas and poor, which in Pakistan now exceed 32 million people.10 In the urban population, wealth inequity 
is significant, with the wealthiest communities with 84% coverage of pentavalent vaccine vs. 57% in the 
poorest communities.11 While this document recommends some changes to ensure supply of vaccines in 
Karachi towns, additional work is needed to understand the unique supply chain needs of most urban poor.  
  
Tameer-e-Khalaq Foundation (TKF) has collected useful data in urban poor in Karachi on the presence of 
public or private health facility, which shows that many urban poor are not served by an EPI centre. 
However, the data does not identify the EPI centre by name or unique ID to enable matching it to cold chain 
inventory, CCEOP deployment plan or other data sources; the data only records whether EPI centres exist 
in the area or not. Lack of names or any identifying marker of EPI centres also means that little follow-up is 
possible with the EPI centres that do exist in these locations for assessing cold chain inventory against the 
benchmark and to inform cold chain deployment.  
 

                                                           
10 UN Statistics Division. MDG Database: Slum Populations. UN Data (2016). 
11 WHO. DTP3 Immunization data by urban wealth quintile. Global Health Observatory Data Repository (2016). 
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Since this analysis would concern specific populations, data at the sub-district level would be needed to 
correspond with the geographic locations in which these populations live:  

 EPI centre cold chain inventory for the specific communities 
 Locations for EPI centres intended to serve these populations with geographical radius for 

populations 
 Updated immunization coverage at each EPI centre  
 Population data disaggregated by age group  
 CCEOP deployment plan for EPI centres 

ACCESS TO EPI CENTRES FOR POPULATION 

One of the key factors that affects equity is location of EPI centres and their proximity to people. This is 
especially a concern in hard-to-reach areas, as well as in very congested areas. One key way to measure 
access is through time and cost, instead of distance. To understand how equity in access is affecting 
coverage, the following data would be needed: 

 Location of each community. This data is best provided with geo-location data  
 Location of each EPI centre in relation to communities. This data is best provided with geo-location 

data  
 
After mapping the data, the travel time based on circuity factors or road network could be assessed for 
each community to plan for mobile and outreach sessions. Using local context and through a qualitative 
study, cost, travel and other barriers to access could be identified. Once recognized, a strategy would be 
devised and implemented to improve access for people.  
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POTENTIAL PARTNERS 

The structure of EPI support in Pakistan has been reinforced with the advent of the NISP as well as other 
government-centred systems. However, each recommended change to the EPI supply chain is unique, with 
some changes potentially requiring significant change management or political and technical support (e.g. 
instituting direct vaccine distribution in Punjab and Sindh) and others requiring minimal need for external 
partners to engage. The below section documents some of the partners that have been contacted over the 
course of this project and could potentially be engaged as needed for the following areas. 
  
As this phase of system design ends, partners working in related areas of the EPI system should be aware 
of the data that was used for modelling and related analysis so they can use it in future work as relevant. A 
summary of the data available from this analysis is outlined in Appendix III.  

CHANGE MANAGEMENT 

One of the key principles of change management is to create ownership of the change at every level of 
system, by starting with decision-makers at the top. Political leadership and buy-in, as well as ownership 
from senior management and program staff are equally important. After engagement of leadership, an 
effective communication plan is necessary to convey to all staff the systematic changes that would be taking 
place. This should be followed by addressing questions and concerns of staff. Change management could 
potentially have been done as Punjab EPI partnered with TCS as 3PL, where this may have developed 
understanding of the process, as well as set expectations.  
 
Significant changes to the immunization supply chain may for example require changes to processes, job 
roles, organizational structures and use of technology. Ensuring effective transition during implementation 
will determine the success of the re-designed supply chain to reach coverage and equity targets. Once 
political buy-in is achieved, one early task is to assess how job roles and processes may need to change. 
This needs to be followed with a transition plan for training and incentives. It is important to acknowledge 
the benefits and challenges, as well as incentives for people in their previous and new roles as changes are 
made.  
 
Global consulting firm Acasus is working with DFID, Gavi and the GoP to support multiple work streams in 
the country. Their approach in Pakistan and other countries starts with engaging political leadership and 
senior management in provinces. The organization has developed relationships with international partners 
and an understanding of data on stock availability at the clinic level. They are supported by partners, like 
Gavi, to get ownership and engagement of leadership at provinces. Given this approach, Acasus has been 
working in Punjab and Khyber Pakhtunkhwa and could lead change management in these two provinces. 
They are more recently starting to engage in Sindh and Balochistan and, based on their capabilities on 
engaging leadership, they may be able to support change management here as well.  
 
JSI Pakistan has also been working in Sindh on immunization as part of the Maternal & Child Health 
Integrated Program (MCHIP). They have experience in working in 15 districts in Sindh, and across multiple 
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development partners and government agencies, such as Department of Health, DKT Pakistan, People’s 
primary Health care initiative, Population Welfare Department, Lady Health Workers Program, Dev Con, 
Integrated Health Services, Family Planning Association of Pakistan, Rural Support Program Network, and 
HOPE. JSI could possibly support the government through change management and use their network to 
identify technical assistance partners, if needed.  

DATA SYSTEMS 

During discussion of modelling results and recommendations, there were several concerns from EPI teams 
about changes that could not be made given the perceived limitations of vLMIS. This highlighted the lack 
of understanding of EPI teams about vLMIS. This was most explicit when considering crossing provincial or 
division boundaries to change sourcing for districts, and the perception that vLMIS could not accommodate 
the change; the changes could be made in vLMIS on the back-end. Even though the vLMIS is an adequate 
system currently, data-use remains the key issue in Pakistan.  
 
Punjab and Sindh have also both expressed the desire to use barcodes for tracking stock, and will be 
requesting UNICEF and Gavi for support. The quantity of vaccines procured by Pakistan is big enough for 
manufacturers to add barcodes to vaccine vials. Even if this was implemented, there needs to be a process 
or system whereby the barcode can be read and entered in vLMIS. While the Zindagi Mehfooz (ZM) 
application can read barcodes, it is not yet integrated with vLMIS despite funding being available to do this 
from IRD.  
 
The need for a master list of all health facilities in the country – with unique ID – came up repeatedly during 
the system design data collection and modelling. This master list would be the basis for provinces, districts 
and tehsils to build from and add to as they make alterations to the supply chain. This would made 
combining and matching across data sources, such as CCEOP deployment plans, cold chain inventory and 
geolocation data, much more feasible resulting in a more robust analysis with the data. Relevant partners 
with who work on data include the following:  

 Chemonics: They were engaged in 2017 to manage countrywide deployment of vLMIS. The 
organization has been involved in the system design process and has agreed at the results sharing 
workshop in July 2018 to support any changes necessary in vLMIS to manage delivery of vaccines 
across administrative boundaries within or between provinces and areas. [Contact: Dr. M Tariq] 

 IRD Global: They use technology alongside behavioural strategies to solve health care delivery gaps, 
and primarily work in Sindh. The organization’s phone-based mobile immunization registry 
program Zindagi Mehfooz (ZM) uses an Android phone-based immunization registry to record and 
analyse program data in real time. It has been piloted in Korangi Town Karachi and Shikarpur in 
Sindh. IRD Global also has a tablet-based OpenSRP application that has been piloted in Landhi 
Town, Karachi, allowing Lady Health Workers to collect and report data, allowing for more effective 
resource allocation and better reporting. The app has capability to scan barcodes, and could be 
used for scanning barcodes on vials. [Contact: Subhash Chandir, Director of Maternal and Child 
Health Program, and Dr Ali Turab, deputy director of the Maternal and Child Health Program.] 
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 Zenysis Technologies: They build software that can integrate data from fragmented information 
systems into a single workspace for analysis – it does not replace software but unifies it to make 
the data interoperable for analysis. The organization has met with several government officials in 
Pakistan. [Contact: Azi Hussain] 

PRIVATE SECTOR ANALYSIS & SUPPORT 

Given a desire by some provinces to further investigate the role of the private sector warehouse 
management and distribution, a consultant can provide a thoughtful assessment and a foundation to 
influence public sector stakeholders and interest the private sector in the opportunity. TCS is an obvious 
player given their work in Punjab, however other players may be worth investigating. For instance, Bollore 
Logistics Pakistan Pvt. Ltd (formerly SDV Pakistan Pvt. Ltd.) managed stock for TB control program and 
National AIDS control programs, and also offers 3PL services for custom clearance, transportation and local 
deliveries for dry cargo as well as temperature control goods. 
  
To further assess capacity, there are several activities that could be taken by a consultant including:  

 ASSESSMENT OF GOVERNMENT STRATEGY AND POLICY. Identify current and planned 
government partnerships with private sector in public health supply chains and incentives that 
govern private sector involvement in health supply chains.  

 IDENTIFICATION OF PRIVATE SECTOR CAPABILITIES. Evaluate the private sector for certain 
provinces, and gather market intelligence through interviews with international financial and 
technical partners and logistics firms. To understand private sector incentives and costs, estimates 
could be developed using the data from supply chain modelling.  

 ASSESSMENT OF GOVERNMENT CAPACITY TO MANAGE 3PL. Assess government capacity to 
provide oversight and management of private sector providers, which is one of the most important 
facts in a successful 3PL relationship in VillageReach’s experience. Organizational and governance 
structures, skills, and procedures vary by province, so this assessment should be based on plans to 
pursue outsourcing. One output would be a set of recommended government capabilities, 
including any priority gaps to close. 

 SUPPORT IN TENDERING AND MOU PROCESS.  Depending on the EPI team, a neutral third party 
may be helpful in supporting the government in developing and promoting a tender and setting up 
MOUs to govern the relationship with the private sector provider(s).  

  
Acasus also has experience with private sector outsourcing and procurement processes, so could advise 
the government in ensuring the set-up of the right partners.  
 
While limited interest was expressed for integrating EPI with other products at the July 2018 workshop 
some resources (health workers, vehicles) are used to support other programs. A joint Bill & Melinda Gates 
Foundation (BMGF) and WFP initiative called SOLVE (Supply Optimization Through Logistics Visibility & 
Evolution) has a Pakistan team in place and has been conducting several activities to inform a country supply 
chain workplan. Investigating any linkages with the SOLVE team could be valuable, as they turn toward the 
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implementation of solutions through annual supplementary grants that will see country teams augmented 
by WFP experts with the relevant technical profiles. 
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CONCLUSION 

Improvements in Pakistan’s supply chain systems are essential to efficiently and equitably providing 
immunization services to all Pakistani children. While the country is on the path to improvement, 
interruptions in vaccine supplies recently was cited as one of the major barriers to complying with 
vaccination schedules in Pakistan.12 Pakistan’s 2014 Effective Vaccine Management assessment highlighted 
weaknesses at all levels of the supply chain that continue in many parts of the country. The goal is for 
supplies to be available always in all places, the potency of vaccines is guaranteed through adequate and 
properly maintained cold chain, and the system is run in an efficient – and sustainable – way.  
 
Several factors make this an opportune time for Pakistan to invest in its supply chain. First, the EPI program 
is growing, with vaccines for rotavirus, typhoid and HPV being added to the $151 million worth of vaccines 
already procured every year. Second, the country is changing demographically, with the 2017 census 
highlighting population increases as well as a need to focus on immunizing children in urban poor, which 
are now home to nearly 18% of the country’s population. Third, in only a few years Pakistan will begin the 
transition from Gavi funding, and need to make the EPI supply chain more efficient in order to make it 
sustainable. The government is demonstrating strong political commitment, with polio eradication and 
improved routine immunization among its top priorities. The NISP has been catalytic to aligning 
stakeholders, increasing domestic financing and boosting accountability. Developing and budgeting for a 
strong and resilient system will help ease this future transition.  
 
The time is right for Pakistan to invest in long-term system re-design change, and not only mitigate short-
term emergencies. One of the key reasons for emergencies and outbreaks, such as the recent measles 
emergency, is weak routine immunization systems. Vaccines are either not reaching children or children 
are being vaccinated with non-potent vaccines. Improving supply chains addresses both these issues by 
ensuring potent vaccines are available to the EPI centre level – and ideally to the health community workers 
as well.  
  
System design is one of five focus areas that will foster the needed supply chain changes. The modelling 
and analysis led by VillageReach (and supported by LLamasoft, UPS and TCS) with support from UNICEF are 
intended to begin a process of change toward a resilient and high-performing system that can meet the 
needs of the population now and in the future. Outputs of the model and associated recommendations for 
all 14 scenarios selected by the government can decrease costs, decrease risks and/or increase equity. The 
bigger opportunity, however, is for Pakistan’s EPI program to continually consider ways to embrace those 
promising practices for improving the availability and equitable delivery of vaccines. These include a supply 
chain that:   

 Is streamlined and efficient: based on the most efficient means of delivery versus following 
administrative boundaries;  

                                                           
12 Riaz, Atif et.al. 2018. Reasons for non-vaccination and incomplete vaccinations among children in Pakistan. 
Vaccine. Pages 5288-5293. 
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 Has a professionalized workforce responsible for direct delivery: Operations are consolidated in a 
professionalized logistics workforce, that is trained, empowered and supervised to ensure delivery 
of vaccines instead of relying on vaccinators to pick up their own vaccines; 

 Has clear data visibility: actionable data must be captured and used to forecast needs based on 
actual consumption and make evidence-based decisions. While accountability and transparency 
are critical at all levels, it is difficult to create accountability without reliable sub-national data; 

 Operates and maintains cold chain equipment: Potency of vaccines can be assured due to working 
equipment and knowledgeable staff. 

 Ensures reliable funding to the service delivery level: Supply chain costs must be known and 
budgeted- this includes per diems, fuel and costs for maintenance.  

  
Direct delivery to EPI centres solves many of these challenges, and should be considered in Pakistan, 
particularly in areas with known challenges or high inequity such as Gilgit-Baltistan and Balochistan. 
Unconventional partnerships are worth exploring, for instance, contracting with the private sector may be 
one way for the government to focus on its core competencies and increase accountability of the delivery 
system. While not all changes can happen immediately, the Effective Vaccine Management assessment 
scheduled for late 2019 will measure whether Pakistan is on the right track. It will take the commitment 
and upfront planning by stakeholders, and assistance from partners already working to improve 
immunization systems.   
  
A strong supply chain system is a core part of a strong routine immunization system that can meet the needs 
of Pakistan’s population now and in the future and even support the delivery of other health products in 
hard-to-reach areas. Vaccines and immunizations are a core component of primary health care, which is 
critical to achieving the third Sustainable Development Goal and achieving universal health coverage. 
Pakistan is on the cusp of polio eradication and has made an admirable commitment to universal health 
coverage. Now is the time to ensure that supply chain investments can support these goals and ultimately 
prevent unnecessary disease and death in Pakistani children.
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APPENDIX I: GAVI IMMUNIZATION SUPPLY CHAIN PROCESS SCORECARD 
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APPENDIX II: SUPPLY CHAIN EQUITY METRICS DEFINITIONS AND BENCHMARKS 
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APPENDIX III: DATA COLLECTED ON PAKISTAN’S IMMUNIZATION SUPPLY CHAIN 

NETWORK DESIGN 

Mapping the supply chain for all the provinces and areas was a key starting point for system design. 
VillageReach has information and data available on network designs and how vaccines and dry goods flow 
from Federal to provinces and all the way to the EPI centres. The iSC in Pakistan varies from province and 
province, and it was mapped for Punjab, Sindh, Khyber Pakhtunkhwa, Balochistan, Tribal Areas (formerly 
FATA), Azad Jammu & Kashmir, Gilgit-Baltistan, Islamabad Capital Territory (ICT) and Capital Development 
Authority (CDA). This data was not readily available for all provinces and not input in vLMIS, and had to be 
manually mapped.  

LIST OF EPI CENTRES 

Data on list of EPI centres and their associated districts was collected for all provinces. This was used to 
create a master list of EPI centres across Pakistan. A summary of the number of sites is included below:  

Number of Stores & Sites 
 

Province Province 
/ Area Division District Tehsil EPI Sites Total 

AJK 1 
 

10 5 393 409 
BALOCHISTAN 1 7 33 2 539 582 
CDA 

  
1 

 
35 36 

TRIBAL AREAS (FORMERLY FATA) 1 
 

14 3 342 360 
GILGIT-BALTISTAN 1 

 
10 

 
163 174 

ICT 
  

1 
 

21 22 
KP 1 6 25 

 
1273 1305 

PUNJAB 2 
 

36 168 3508 3714 
SINDH 1 5 23 118 1584 1731 
Total 8 18 153 296 7858 8333 

GEOLOCATIONS OF WAREHOUSES AND EPI CENTRES 

There was an attempt to map all stores and immunization sites with geo-locations in the model by either 
collecting secondary data or manually looking up coordinators. Sources used to collect coordinates are: 
Sindh Board of Revenue, TCS, KP Independent Monitoring Unit (IMU), Health Resources Availability & 
Mapping (HeRAM 2012), Google geocoding, and Settlement files for district, tehsil, UC from US National 
Geospatial-Intelligence Agency (contributed by OCHA Pakistan to Humanitarian Data Exchange).  
 
To map coordinates of sites, first local data sources were used followed by automated geocoding. When 
EPI centre coordinates were not available, higher levels coordinates were used with by looking up UC, tehsil, 
and district in that order. A summary of the level of coordinates that were used is included below: 
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Province/Area Count of Sites by Source  

Coordinates 
Source 

AJK BALOCHISTAN CDA 
TRIBAL 
AREAS 

GB ICT KP PUNJAB SINDH Total 

EPI Centre 160 63 15 32 48 18 958 3333 782 5406 
UC 36 18 21 91 87 4 269 214 444 1180 
Tehsil 114 9 

 
105 36 

 
71 167 417 921 

District 99 492 
 

132 3 
 

7 
 

88 826 

TRAVEL DISTANCE AND TIME 

Travel times and distances were mapped for districts and EPI centres. If the provinces provided travel times 
and distances, those were used first. However, at lower levels of the supply, this data was not available. If 
some data was available for the province or district, the gaps were filled using a straight line distance with 
a locally calculated adjustment factor calibrated using local data that was provided. If no data was provided, 
coordinates & Bing road distance were be used with an average speed of 30 km/h. 

TRANSPORT COSTS  

Data on transport costs was collected and mapped across the immunization supply chain in Pakistan. If 
transport costs were provided by provinces, that was recorded. However, in many instances, transport 
costs were missing and they were estimated working with provincial governments. For each mode of 
transport, a cost per km was calculated. Summary of the data received and methods of estimating transport 
cost is included in the table below: 
 

Province 
Lowest Level of 
Data Received 

Assumptions Used for Estimating Transport Costs 

AJK District EPI centre to District: Public transport used  
For missing costs, average of Province to District costs used 

Balochistan District EPI centre to district: Motorbike 
Province to district average is used for other division to district 
costs 

Tribal Areas 
(formerly FATA) 

Province Use costs calculated from KP provincial data 

GB EPI centre EPI centre to District: Public transport  
For missing costs, average of Province to District costs used 

ICT & CDA No data  Use costs from Federal logistics provider quotation 
KP Health Facility EPI centre to District: Public transport used  

For missing costs, average of Province to District costs used 
Punjab Tehsil EPI centre to District: Public transport used  

For missing costs, average of Province to District costs used 
Sindh Tehsil EPI centre to District: Public transport used  
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MONTHLY OPERATING COSTS & STORAGE CAPACITY OF WAREHOUSES 

Data on operating costs for warehouses was collected as part of the system design project for Pakistan’s 
iSC. This included utilities, maintenance, and personnel used for EPI, and can be used for future iSC projects. 
Dry and cold storage capacities were also mapped for all warehouses, and attempt was made to collect 
data EPI centre level.  


