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Background

P

oor nutrition has
far
reaching
consequences on the
individual,
society
and economy of a nation.
India is no exception
to this, given the high
burden of malnutrition in
the country (refer to the
adjoining figure). Nutrition
programs in India that aim
to address this challenge,
are highly commodity
driven and heavily depend
on products such as
micronutrient supplements,
fortified foods, weighing scales. “No products = no programs” holds completely true in most nutrition
interventions. Therefore, availability of these products is extremely important for effective implementation of
these interventions; a fact that has been acknowledged by various stakeholders.
A case in point is the National Centre for Excellence and Advanced Research on Anemia Control - Anemia
Mukt Bharat (NCEARA-AMB) platform where multiple partners have joined the government at the centre
and the states to strengthen micronutrient programs in India. The AMB program has identified supply chain
as a key pillar for strengthening and transformation of nutrition programs, and to ensure improved last mile
delivery of services. The platform spearheaded the national supply chain assessment in 2019 and supported
the publication of operational guidelines and training toolkits covering critical areas of supply chain
management besides the overall program.
In recent years, success stories have emerged from multiple states, whereby the NHM program and partners
have played a vital role by implementing a slew of interventions. Alive & Thrive (A&T), Bill & Melinda
Gates Foundation (BMGF), Clinton Health Access Initiative (CHAI) and WeCan-IPE Global are among key
partners working on strengthening the nutrition supply chain at the national level, as well as in states such as
Jharkhand, Madhya Pradesh and Uttar Pradesh.
These partners have collaborated with a common recognition that it is important to capture learnings
and best practices on nutrition supply chain. They have drawn from their experiences in different states
for dissemination and diffusion across India, enabling wider application of the learnings. The result is this
resource in the form of a handbook. All the case studies, technical concepts and learnings from this handbook
are fully aligned to the AMB guidelines and training material and go a step further by demonstrating their
practical implementation and operationalisation.
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Purpose
This handbook provides guidelines based on existing knowledge on planning supply chain interventions and
strengthening the processes involved across the lifecycle of micronutrients from forecasting and procurement
to last mile delivery. More specifically, the handbook is meant to accomplish the following:
»

Build Evidence: Document learnings from different supply chain interventions for reference across all
functions of the supply chain anchored in on-ground experiences.

»

Suggest Pathways: Inspire suggested improvements and provide roadmaps for replicating learnings,
projects, and best practices across states in India.

»

Advocate change and transformation: Serve as a tool to build awareness and generate interest
among key stakeholders for the overall improvement of supply chain, ultimately adding to the efficiency
of the program.

»

Act as an implementation aid for the supply chain component of the AMB programme as
per the guidelines by MoHFW: Support supply chain strengthening of the micronutrients, especially
the Iron and Folic Acid (IFA) supplements as per the AMB programme guidelines.

Key Target Audience
This handbook is for all the stakeholders involved in supply chain management and those who wish to learn
about the processes, challenges and adapt from implementations. Its specific usage is intended for:
»

Policymakers and Influencers: Government at the national and state level including the Ministry of
Health and Family Welfare (MoHFW), concerned departments involved in facilitating and strengthening
supply chain management.

»

Implementors: Partners involved in designing and implementing supply chain interventions, programmes
and services interested in using and applying evidence-supported components.

»

Researchers and Academia: Scholars and strategically placed academic bodies in the public health
system interested in understanding exploratory concepts for further full-scale research and evidencebuilding.

Scope
»

Components Covered: Supply chain comprises of several interacting functions. In broad terms, this
handbook covers all these functions. More specifically it targets:
• Forecasting: Tools and measures that can be used to forecast the demand of micronutrients with
accuracy, using scientific methods as prescribed by the Government of India based on experiences
from Jharkhand, MP and UP

10
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• Procurement: Learnings from planned and cost-effective procurement strategies and best practices
used by state medical corporations for change management in Jharkhand and UP
• Distribution (Indenting and Transportation): Innovations to improve last mile delivery and district
level distribution in MP and UP
• Storage and Inventory Management: Learning and best practices from MP and UP at the subdistrict level in managing inventory by deploying systems that enable interfacing with multiple supply
chain functions
• Information Systems: Tools, online and offline systems used in Jharkhand, MP and UP ensuring
data availability and transparency for effective management of supply chain
»

Geography: The handbook covers learnings from interventions implemented in Jharkhand, Madhya
Pradesh (MP) and Uttar Pradesh (UP). NHM and the four key partners in these states initiated various
interventions to address upstream and downstream functions of micronutrients’ supply chain for
supplementation programmes.

»

Sources Used: Process documentation of interventions, interactions with key stakeholders involved and
knowledge available with key partners (A&T, CHAI, UNICEF, UP Technical Support Unit, WeCan), state
governments and other partners involved in facilitating best practices in supply chain in chosen states.

Methodology
The handbook was developed using a case study approach towards imparting learnings and knowledge.
This approach makes the handbook both interesting as well as practical. Short but precise and insightful
caselets were extracted from interventions implemented in real-world setting in the chosen states. Findings
from the caselets were analysed for filtering critical learning that can be amplified and adopted in other
geographies. Caselets are followed by technical sections for each functional area so that technical concepts
are covered comprehensively even if the caselets focus on specific practical aspects. Exhibit 1 below depicts
the methodology used for developing this handbook.
Exhibit 1: Five step methodology for handbook development

Project
Planning

Development
of
introductory
sections

Development
of caselets

Summarising
of findings

Document
review and
refinement
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»

Project planning: A working group drawn from A&T, CHAI and IPE Global was constituted for
developing the content. A group of experienced nutrition practitioners from these organisations and
BMGF agreed to provide guidance and oversight to the working group. The project planning determined
the handbook’s objective, scope, target audience and methodology. The plan included specific activities,
responsibilities, and timelines.

»

Development of introductory sections: The contributors accessed authoritative secondary sources
on public health and nutrition and combined it with their own knowledge to prepare the introductory
sections that comprised technical concepts across the supply chain functions, namely, Forecasting,
Procurement, Distribution (Indenting & Transportation), Storage and, Inventory Management and
Information Systems.

»

Development of caselets: The working group identified well established success stories in the three
states and further researched them to capture and verify minute details. The success stories were then
documented as caselets detailing the challenges, intervention and impact.

»

Summarising of learnings: In the next step, key take-aways from caselets across functions were
compiled into a summary of learnings. This section thus provided a consolidated compendium of practical
recommendations and knowledge across the micronutrient supply chain which can be deployed across
the country.

»

Document review and refinement: The working group reviewed the draft and then circulated the
refined version among the experienced colleagues in their respective organisations for further feedback
and refinement. The document was subsequently shared for review by NCEARA, National Health Mission
(NHM) of relevant states and BMGF for inputs before further processing for publishing leading to this
handbook.
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FORECASTING
Forecasting refers to the estimation of the future demand or requirement for
a commodity based on the past demand, prevailing trends, or any other
set of relevant data points.

What you will find in this section
Caselets delineating interventions to improve forecasting

Page no.
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Key concepts and processes involved in forecasting

Page no.

23

>>>>>>

13

Deployment of IFA forecasting tool
to empower district level users to
manage IFA commodity supply chains
in MP

Challenges
In MP, Iron and Folic Acid (IFA) supplements are procured in a de-centralized manner, i.e., the districts are
responsible for procuring the IFA and dispensing the stock further to the Community Health Centres (CHCs)/
Primary Health Centres (PHCs) against the indents raised on the MP-Aushadhi portal. The CHCs/ PHCs then
dispense the stock further to Anganwadi Centres (AWCs) and schools in the villages as per the requirement.
To assess the challenges and bottlenecks in the IFA supply chain, the MP government conducted a thorough
assessment. While the assessment led to identification of multiple bottlenecks in the supply chain, the
government recognized that lack of proper forecasting was one of the key reasons for the inefficiencies in
the IFA supply chain.

Intervention
To address this issue, the state the state, with support from CHAI, initiated the development of a forecasting
tool1 based on morbidity and consumption data. The purpose of the tool was multi-fold:
a. To forecast the volume of IFA commodities to be procured by district stores at regular intervals
b. To forecast the volume of IFA commodities to be dispensed periodically by district stores to each CHC/
PHC
c. To ensure that the minimum inventory is being maintained at each supply chain node
The tool also took into consideration the stock in hand at district store and CHCs/ PHCs while forecasting
the requirement.
Exhibit 2 : Approach applied in the forecasting tool

The forecasting tool is currently in the process of getting integrated into the MP-Aushadhi portal of the state.

1
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To ensure success of the intervention, the government also took the following steps:
1. Capacity building of all district drug storekeepers and data entry operators on the use of the forecasting
tool to ensure adherence with the newly established norms (minimum inventory and order cycle).
2. Ensuring adequate budget allocation for procurement of forecasted stock at the district level.
3. Consistent monitoring through establishment of regular touch points with district storekeepers and
preparation of monitoring reports utilizing data from the forecasting tool (web-based version) and MPAushadhi portal.

Impact
Post designing the tool, a pilot was conducted to assess the improvement in procurement practices through
the use of the tool.
Following are some of the key results obtained post the pilot implementation (Dec’17 to May’18):
1. Enhanced procurement adequacy of IFA commodities: The procurement of IFA increased
significantly post pilot implementation in comparison to the procurement the previous year (October
2016-2017).
Exhibit 3 : Improvement in IFA procurement in Madhya Pradesh

2. Increase in the number of districts procuring adequate stock of IFA: The percentage of districts
procuring > 75% of the required quantity doubled from pre-pilot (41%) to post pilot (82%) implementation.

PRE PILOT: IFA BLUE

Only 41% of districts were procuring > 75% of IFA
stock requirement before the pilot initiation

Districts procured >75% of
required quality

POST PILOT: IFA BLUE

84% districts procured >75% of the adequate

Districts procured 50-75% of
required quality

quantity

Districts procured <50% of
required quality

Based on the success of the pilot, the forecasting tool has been adopted by the state and has been in use since
2018-19.
Forecasting
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Resolving the under-forecasting of
maternal nutrition commodities with
an easy-to-use population-based tool
and approach in UP

Challenges
In the first half of 2019, there were shortages of nutrition commodities, most notably for IFA Red and Calcium.
Uttar Pradesh Medical Supplies Corporation (UPMSCL) with partners, Uttar Pradesh Technical Support Unit
(UP-TSU) and A&T assessed the situation and found many factors contributing to stock-outs. The key factor
however remained under-forecasting of these products. A quick check revealed that
» The annual forecast for IFA Red and Calcium was approximately 10% of the estimated need of the state
» With so many essential medicines to forecast, a consumption-based forecasting approach was used for
nutrition products including IFA Red and Calcium
» While this approach is not inappropriate, it could not provide an accurate estimation due to lack of
complete and accurate consumption and stock data available through Drugs and Vaccine Distribution
Management Systems (DVDMS)
» Rate contracts and procurement in 2018 was done on the basis of low estimates and consequently the
demand quickly outstripped supplies leading to chronic shortages
» As a rate contract is for a fixed annual volume with 25% flexibility there was no option to revise purchase
orders beyond a point either

Intervention
A great enabler in solving the problem was the fact that the program had budgeted adequate amount and
quantity in the NHM, Record of Proceedings (ROP) 2019-20. ROP budget was already approved for 50 lac
pregnancies with INR 35 Cr for IFA red and INR 65 Cr for Calcium.
Once the under-forecast issue was discovered and the availability of budget confirmed, a revised forecast
based on the morbidity/population-based calculations was developed. There is reliable data available
for estimating the number of pregnancies in UP as also across the country. NITI Ayog and National Health
Survey (NHS) data provide population as well as crude birth rate figures. These were used to derive the
estimated number of pregnancies and hence the number of Pregnant Women (PW) and Lactating Mothers
(LMs) in UP. Half of the PW were assumed to be anaemic and therefore, required a double dose of IFA Red.
Exhibit 4 provides an illustrative population-based calculation of IFA Red.
16
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Exhibit 4 : Illustrative population-based forecast

Forecasting
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Clear treatment protocols
defined in NHM and AMB
that specify requirements
for PW, anaemic PW and
LMs were used to estimate
the requirements.

Exhibit 5: IFA-Calcium-Albendazole forecasting tool for UP

While this helped to solve
the immediate challenge,
it was also recognised by
UPMSCL and partners that
a more sustainable solution
is required in the future. It
was agreed that in the longterm greater use of DVDMS
and improvement in its data
quality will be needed
before
consumptionbased forecasting can
be relied upon. Till then,
the consumption figures
may be referred only as a
guide to cross-check and
refine
population-based
forecasts. A tool customised
for UP was developed to
perform annual estimations
in the meantime. Exhibit 5
provides a snapshot of this
tool:
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Salient features of the tool are as follows:
1. It is a simple Microsoft Excel based tool and does not require much training or any sophisticated hardware
or software
2. The tool uses only reliable and complete sources of data, hence provides accurate estimations
3. It does not require any frequent change in inputs and can be used to forecast for future years. The base
data is clearly demarcated and can be updated every few years in a matter of minutes
4. All key assumptions can be changed and customising the tool is easy
5. It provides state as well as district level forecasts at monthly, quarterly and annual basis
6. The estimation model is well tested and researched, given the constraints of data, user capacity, Excel
capabilities etc. It is one of the most optimized algorithms for maternal nutrition and closely resembles the
Central Distribution Centre (CDC) algorithm but adapted to the UP context.

Impact
The impact of timely forecasting intervention was that the persistent stock-outs were avoided, especially for
IFA Red. The importance of systematic and timely tool-based forecasting was well recognised and hence
was also sustained in 2020. The greatest proof of impact is state-wide availability of the commodities to
beneficiaries. The household survey in 2019 showed an increase in number of women receiving IFA Red. This
could not have happened if under-forecasting had persisted. Exhibit 6 shows the survey results.
Exhibit 6 : IFA Household Survey in UP 2019

The same survey showed that the consumption of 100+
IFA Red by women during their pregnancy was as low as
20.2% in urban and 10.9% in rural parts of the state.
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Transforming forecasting through an
organisation wide change in process,
people and systems in Jharkhand

Challenges
An annual estimation or projection of the demand for micronutrient supplements is crucial in maintaining
appropriate inventory levels, optimizing supply decisions and managing the distribution of drugs till the
beneficiary level. The annual projection is done during the fourth quarter of the financial year, which aids the
planning for the Programme Implementation Plan (PIP). Till early 2018, the demand forecasting was being
done following a bottom-up approach.
The blocks and districts used population-based calculation for Vitamin A. For the remaining micronutrients such
as IFA and Calcium, the methods applied were based on population and the previous year’s consumption
using the data from HMIS. The districts compiled their projections and sent them to the state.
Exhibit 7 : Demand Forecasting Process

Block (combining
needs across
ANMs + CHCs)

District (combining
needs across
blocks + district
hospital)

State (combining
needs across all
districts)

Hence forecasting was done at all levels using different methods, but the use of this data was unclear.
Projections were perceived to be used to set distribution targets and not as indicators of supply, thus keeping
them low was perceived to be better. The main reason for this was fear of over stocking and expiry due
to slow movement of micronutrients like IFA and Calcium. Such situations were contributing to inadequate
supply arising due to stock out in most of the stores from the second and third quarter of the year.
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Intervention

Exhibit 8 : Sample Forecast Summary Output

With the launch of AMB
programme in 2018, specific
guidelines on the projection for
all types of IFA and Deworming
tablets, state and district level
advocacy on the forecasting
methods became available.
Simultaneously,
forecasting
methods for Calcium based on the
national guidelines were pushed
in the state. In 2019, standard
forecasting tools were introduced
based on national guidelines
and the State, Districts and Block
level officials were trained on the
methods of calculation and the
use of forecasting tools. In the PIP
exercise of 2019-20 and 202021, the population-based methods
using
standard
forecasting
tools were implemented. This
to a greater extent reduces
the discrepancy in projections
between state and districts.
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Impact
The state increased the allocation of funds in PIP for procurement of micronutrients by three times between
2017-18 and 2020-21 from INR 2075 Lakhs to 6043 Lakhs. The coverage of the micronutrients in the state
has almost doubled in the past three years.
Exhibit 9 : PIP Budget Allocation Increase
Source: PIP ROP

The overall impact of the improvement in the forecast modelling and process can also be seen in the
corresponding increase of micronutrient coverage in Jharkhand.
Exhibit 10 : Micronutrient Coverage in Jharkhand
Source: PIP ROP
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Key concepts and processes involved in forecasting
For health and nutrition related commodities, the following four types of data are primarily utilized for
forecasting:
1. Demographic data: Refers to the data on population size, characteristics, growth rate and trends.
2. Morbidity data: Refers to the data on incidence or prevalence of specific diseases, or health conditions
within the target population or a defined population group.
3. Consumption data: Refers to historical data of the actual quantities of health or nutrition commodities
that have been dispensed/ consumed by the beneficiaries within a specific period.
4. Services data: Refers to the historical program-level or facility-level data on the count of services
provided to the patients or beneficiaries (within a specific period) during which health or nutrition
commodities were dispensed, tests were conducted, and treatment was provided.
While forecasting, a combination of above-mentioned data types should be used to improve the forecasting
accuracy. For instance, forecasts using only morbidity or demographic data might overestimate the commodity
requirement, and therefore should be adjusted using consumption and service data. For validation purposes,
various other data sources, such as private sector sales and procurement volume may also be leveraged.

A. PROCESS
Once the relevant data has been collected, the forecasting process may be divided into four sub-processes:
I – Organize, analyse, and adjust the data
Post collection of data, the users need to assess its quality. During this step, the users should assess and adjust
for incorrect, incomplete, outdated, or unreliable data. For instance, if the program experienced a stockout
during the period for which the consumption data was collected, the data should be adjusted to account for
the unmet demand during the stockout. Table 1 illustrates this sub-process for a specific region:
Table 1: Adjusted data for forecasting
Type of data

Data

Quality

Adjustment Note

Adjusted Data (A)

Demographic
data

# of under-5 children
(5,00,000)

9 years old data from
Census 2011

Under-5 population
has been decreasing at
1.1% per annum

4,52,623

Morbidity data

# of diarrhoea cases
reported in under-5
children (7,30,000)

1 year old data from
epidemiological survey

No adjustment

7,30,000

Services data

# of children with
diarrhoea cases
treated at health facility
(21,000)

Facility reporting rate is
70%

Number revised
to consider facility
reporting rate

30,000

# of zinc tablets
dispensed through
health facility
(2,50,000)

Consumption data is
not available. Facility
level issues data used as
proxy for consumption.

No adjustment

2,50,000

Consumption
data

(= 5,00,000 * 0.989^9)

(=21,000 / 0.7)

The data presented here is only for the purpose of illustration.
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II – Build and obtain consensus on the forecasting assumptions
Once the historical data has been adjusted, the users would need to take assumptions for future projection
of the data. These assumptions may be based on past trends or to consider aspects such as seasonality,
expected uptake of services, future changes in treatment guidelines, population’s access to services, and
such others. Therefore, it is essential that the users reach a consensus on the forecasting assumptions.
This can be achieved through a workshop where the basis of assumptions is explained, agreed upon and
documented. Based on the type of assumptions, stakeholders such as program planners, procurement
specialists, pharmacists, clinical experts, and warehouse managers may be invited for the workshop. A
forecasting tree (refer exhibit 11 in the Tools section) may be used for recording and diagrammatically
presenting the data and assumptions.
III – Calculate the forecasted consumption for each product
After reaching the consensus on forecasting assumptions, the users would need to calculate the forecasted
consumption for each product (considering all sets of target beneficiaries). Further, based on the type of
data, it would need to be converted to quantity, using appropriate conversion factor (except for in case of
consumption data). For instance, morbidity data may be reported as number of cases of a specific disease.
If it takes five quantities of a commodity to treat the disease, then a conversion factor of five would have to
be used to obtain the number of commodities. Table 2 illustrates this sub-process and may be customized to
develop a program specific tool:
Table 2: Forecast consumption
Type of data

Adjusted Data (A)

Conversion Factor (B)

Forecasted Consumption
(C = A*B)

Demographic
data

4,52,623 (# of under-5
children)

0.9 (= 1.8 * 0.05 * 10) (average of 1.8
severe diarrhoea cases per U5 child per
year; one out of 20 Diarrhoeal cases avail
treatment from health facility; 10 zinc tablets
provided per case)

4,07,360

Morbidity
data

7,30,000(# of diarrhoea
cases reported in under-5
children)

0.5 (=0.05*10) (one out of 20 diarrheal
cases avail treatment from health facility; 10
zinc tablets provided per case)

3,65,000

Services data

30,000 (# of children
with diarrhoea cases
treated at health facility)

10 (10 zinc tablets provided per case)

3,00,000

Consumption
data

2,50,000 (# of zinc
tablets dispensed through
health facility)

No conversion required

2,50,000

IV – Compare and reconcile results of different forecasts
Based on the availability and quality of data, the users may consider one or more types of data for
forecasting. The final quantities obtained from each forecast may then be reconciled by adjusting, weighing,
or averaging. A higher weight should be assigned to the forecasts which are obtained from latest, higher
quality data. The weights may be assigned based on the users’ assessment of the data quality and inputs
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from the relevant stakeholders (during the workshop conducted to achieve consensus on the forecasting
assumptions, during sub-process II). Table 3 illustrates the reconciliation process.
Table 3: Forecasted consumption
Type of data

Forecasted
Consumption

Data Quality

Assigned weight

Demographic
data

4,07,360

Low

0.15

Morbidity data

3,65,000

Medium

0.25

Services data

3,00,000

Medium

0.25

Consumption
data

2,50,000

High

0.35

Final forecasted
consumption
3,14,854
(=4,07,360 * 0.15 +
3,65,000 * 0.25 +
3,00,000 * 0.25 +
2,50,000 * 0.35)

If the commodity caters to multiple beneficiary groups, the same process may be conducted separately or
jointly for each beneficiary group to calculate the total forecasted consumption covering all beneficiary
groups.

B. TOOLS
Assumptions
Al
Incidence of diarrhoeal in children under 5 (episodes/child/year)
A2
Children/care givers who seek care for diarrhoeal from the public sector, %
A3
Children/care givers who seek care for diarrhoeal from the private sector, %
A4
Children/care givers who do not seek care for diarrhoeal, %
A5
Children with diarrhoeal/care givers who will seek care from a public sector facility, %
A6
Children with diarrhoeal who will seek care from a public sector CHW, %
A7
Children 2-6 months with diarrhoeal, %
A8
Children 6-59 months with diarrhoeal, %
A9
No. of tablets needed for course of treatment for children 2-6 months
A10 No. of tablets needed for course of treatment for children 6-59 months
A11 Total number of tablets

Forecasting
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Exhibit 11: Forecasting Tree

Source: John Snow, Inc. 2017. The Supply Chain Manager’s Handbook, A Practical Guide to the Management of Health Commodities. Arlington,
Va.: John Snow, Inc.
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PROCUREMENT

In India, procurement of nutrition commodities is the responsibility of the
states through either their health procurement department or the state
medical corporations. The funds are being provided by NHM and hence
the overall budget for procurement is guided by the PIP and ROP which
are approved every financial year. The goal of nutrition procurement
is to ensure the best prices at acceptable levels of service, i.e., quality,
adequate and reliable supplies.

What you will find in this section
Caselets delineating interventions to improve Procurement

Page no.
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Improving procurement through a
service oriented and professional
approach in UP

Challenges
Prior to 2018, the state of UP had a decentralised procurement system where the rate contract was entered
into at the state level and then the districts placed the purchase orders directly with the suppliers on agreed
rates. At the time, the state was facing many challenges for all essential medicines including nutrition products
under this system as detailed below2.
Rate Contracts
»

Long Procurement cycle (270 days)
due to multiple approval levels

»

Limited availability of rate contracts

»
»

Rate contracts limited to a single
vendor, for entire state
Weak eligibility criterion for
suppliers

Procurement and Indenting
»

Decentralized procurement leading to
dis-aggregated orders and inefficient
processes

»

Discretion based procurement leading
to non – uniform drug availability

»

Inventory norms, indenting, ordering
practices were ill-defined and
exploratory

Quality Control
»

Limited capacity for quality
testing

»

Random sampling by Drug
Controller” was a challenge

»

Supplies accepted on basis of
vendor provided quality testing
certificates

Intervention
In March 2018, the UPMSCL was incorporated for centralized procurement and supply of quality drugs to
public health facilities. At a strategic level, the thought behind the interventions was two-fold. UPMSCL built
upon its own experiences and coupled it with learnings from experience of setup and operation of medical
supplies corporations in other states. For example, the management of UPMSCL conducted learning visits
to Tamil Nadu MSC and devised many of its guidelines and procedures based on it. Design of UPMSCL’s
procurement and supply system is depicted in exhibit 12.

Dr. Alok I Ranjan (BMGF). 2020. Example from Indian States of strengthening IFA supply chain management

2
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Exhibit 12 : UPMSCL Procurement & Supply Design

A salient feature of the UPMSCL intervention was that it went beyond just procurement and also planned to
create warehouses at state and district/regional levels so as to make it easier for suppliers to deliver to fewer
locations. Delivering small quantities to 75 districts and dozens of hospitals was a major deterrent to elicit
supplier interest and low bids. This is however not fully implemented as of date but will make a difference
once fully operationalised. UP TSU played a key role in assisting UPMSCL with its teething issues and still
continues to provide considerable advisory support. A&T provided technical assistance in 2019 specific
to maternal nutrition commodities. With regards to health commodities, suppliers had faced issues such as
delayed payments, ambiguous information, etc. in previous contracts. Even after UPMSCL’s formation many
suppliers were still hesitant to bid. In 2019, the IFA Red tender failed because there were only two bids.
UPMSCL completed the retender process within three months showing great alacrity and resolve. UPMSCL’s
partners supported as well. With the help of stakeholders in different states, A&T rapidly compiled a database
of prominent suppliers to a few north Indian states for IFA and Calcium.
A follow-up was done with all the suppliers while advocating that the state now had a new corporation with
a streamlined process for supplier management.

Impact
Specifically, for IFA Red, the re-bid was successful in attracting multiple bids compared to only two on the
previous occasions. After screening, five of the bids were deemed eligible for evaluation. UPMSCL also
invited the other eligible bidders to match L1 (lowest bid) in order to have multiple rate contracts.
Besides this example of improved procurement efficiency in IFA Red, the overall performance of procurement
for nutrition and all essential medicines also witnessed improvement as is evident from exhibit 13.

Procurement
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Exhibit 13 : Improvement in availability of Essential Drugs post UPMSCL establishment
(Oct 18 onwards, source DVDMS data)
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Monitoring and management of the
procurement cycle with data for
timely and adequate procurement in
Jharkhand

Challenges
The process of procurement is cross cutting across two divisions of the Department of Health, Medical
Education and Family Welfare in Jharkhand- NHM (RMNCH+A Division) and Jharkhand Medical & Health
Infrastructure Development and Procurement Corporation Limited (JMHIDPCL). Lesser quantity of IFA and
Calcium was procured by JMHIDPCL in 2018-19 and 2019-20 compared to the actual requirement in the
state. The entire backlog in the supply during 2018-19 happened in early 2019-20. Three to four months’
lead time was taken to complete the procurement process. Also, the procurement and supply calendar
were not maintained at the state, resulting in lack of follow up and the supply of IFA from supplier to the
state being erratic.
Exhibit 14 : The Procurement Process in Jharkhand

Indent received
from Programme
Cell

Executive
committee
meeting

Tender issued for
procurement of
drugs in 10-15
days, which is
valid for 2 years

Bidders get 21
days to submit
the proposal

Technical
proposal is
evaluated in 2-15
days (based on
number of drugs)

Selected supplier
is asked to submit
a self quality
check certificate
along with other
documents

Purchase Order
issued to the
suppliers

Supplier shares
back the
agreement

L1 is selected
and given
the letter of
acceptance

Shortlisted bids
go for financial
evaluation which
takes 1-2 days

Agreement
process takes
10 days

Dispatch clearance
order is given to
supplier along
with 60 days
timeframe to
deliver the drugs

Once the supply
is received, it is
sent for quality
check to the labs

It takes 10 days
for tablets and
21 days for liquid

Once the test
report is received,
the dispatch
process to
different districts
starts

Procurement
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Among the scale of satisfaction of the supplier performance, timely delivery ranked the least.
Exhibit 15 : Lead Time taken to complete procurement and distribution process for IFA in Jharkhand

Source: https://anemiamuktbharat.info/resources/

Intervention
With increase in the procurement budget and introduction of DVDMS/e-Aushadhi in the state in 2019-20,
gradually the process of tendering, purchase order and receipts shifted to the online mode. This has reduced
the time in completing the paperwork and procurement related data are available online. The follow up
on indents, purchase orders and receipts at state warehouses has increased and resulted into decrease in
uninterrupted supply. The procurement process is now initiated well in advance to avoid procedural delays.
Also, state has adopted the recommendation of on-boarding multiple suppliers for each micronutrient.
Coordination meetings between the two divisions of Department of Health, Medical Education and Family
Welfare backed by data on procurement and supply supported by WeCan helped to expedite the process.
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Impact
The tendering process and contracting of L1 (lowest-bid) suppliers for IFA, Calcium, Vitamin A, etc. were
completed in shorter time. The state has also witnessed improvement of the adequacy of the micronutrient
supplements and reduction in the number of stock-out weeks in the past three years.
Exhibit 16 : Reduction in the number of stock-out weeks
No. of weeks of stock outs at State Warehouse

Source: State warehouse stock register
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Exhibit 17 : Improvement of adequacy in two learning districts

Vitamin A

* Adequacy is calculated based on the stock available at DDWH and CHC’s. Some stocks may be present at Sub-divisional hospitals, Additional PHCs and Health
Sub-centres, on which information was not available.

Source: District & CHC warehouse stock register
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Key Concepts and Processes in Procurement
Contrary to popular belief, the balancing act between price and service may not necessarily always be at
the cost of each other. States with the most effective and efficient procurement manage to achieve both. Key
factors that need to be managed for ensuring these are shown in the exhibit 18:

INTERNAL FACTORS
Procurement team can only ensure adequate and timely supply if the forecast and budget are accurate and
timely, as per the ROP, PIP process. It is important for the procurement team to ensure that this is happening,
and they should, therefore, ideally get involved in forecasting and budgeting being the key impacted
functions.
Exhibit 18 : Factors influencing procurement
INTERNAL FACTORS
»

Accurate and timely
forecast

»

Adequate and timely
budgeting and PIP/
ROP

PROCUREMENT FACTORS

EXTERNAL FACTORS

»

Adequate and skilled personnel

»

Competitive markets

»

Efficient systems and processes

»

Efficient supply infrastructure

»

Sound sourcing strategy

»

»

String management and
oversight

Favourable macro-economic
conditions

Competitive prices and acceptable services

PROCUREMENT FACTORS
»

Adequate and skilled personnel: The sums involved in procurement for eight key nutrition commodities
of IFA (Red, Pink, Blue, Syrup), Vitamin A, Calcium, Zinc and Albendazole alone can run into hundreds
of crores in large states such as UP and Maharashtra. Other than these the procurement team needs to
procure hundreds of commodities and services. To handle an activity of such high value and complexity
it is very important to first have adequate staff. Instead of using approximate global thumb rules such as
one person for every USD two million of procurement, the concerned procurement departments should
do a detailed work-load analysis and decide the organisational structure as well as staff numbers, as
different states have different needs. Once adequate staff is available, it should be ensured that they
have the necessary skills through pre-service as well as in-service training. Again, capacity assessments
help in finding the exact gaps to fill.

»

Efficient systems and processes: Failure of the procurement process can lead to not just loss of hundreds
and thousands of crore rupees but also lost lives and health of the population, which is incalculable. A
procurement manual with detailed guidelines and Standard Operating Procedures (SOPs) is a must and
is available in most states. It is important to continuously review and upgrade the guidelines and SOPs at
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least once in two years. The processes and guidelines must be compliant with the latest General Financial
Rules published by the Ministry of Finance and should also borrow from World Bank procurement best
practices as much as possible. Procurement systems are a must in today’s environment and exist in all
states. The systems should be continuously evolved and upgraded in the fast-changing technology and
business environment. For instance, a good procurement system will have inter-operability with supplier
systems and have supply visibility and procurement planning features.
»

Sound sourcing strategy: A good sourcing strategy will ensure that supplier relationships are well
managed to elicit at least five serious bids in every tender. Many states such as Gujarat are getting
more than 10 bids for some nutrition commodities due to good supplier relations and communications.
Secondly, it is important to have multiple rate contracts like in the case of Tamil Nadu. Every state should
study the Notification of Award (NoA) of other states, especially the best performing ones, to identify
suppliers and benchmark prices. The procurement process should not only filter reliable and quality
suppliers but also ensure the Quality Assessment (QA) and Quality Control (QC) process is followed in
order to procure high quality nutrition products. This is not happening unfortunately in certain states due
to various reasons such as lack of empanelled testing labs to lack of oversight.

»

Strong management and oversight: Given the financial impact of procurement and its vital role
in ensuring availability and ultimately program outcome, oversight and management need to be very
strong. The NHM program at centre and states needs to give as much attention to procurement as to
program aspects. Without effective management, leadership and oversight the procurement, forecasting,
budgeting and external factors cannot be controlled or leveraged effectively to ensure procurement
performance. Reports and KPIs that are reviewed regularly with follow-up action is a useful tool in
managing and monitoring procurement.

The key elements that need to be monitored and managed within procurement are summarised below:

Timely tendering
and notification of
award

Fair and
transparent
selection process

Timely
payments, clear
communication and
good relationships
with suppliers

Timely, accurate
and adequate
forecasting and
budgeting

Maximum
participation in
bidding by reliable
and quality
suppliers

Staffing, training
and motivation of
procurement team

Managing of
selected suppliers
to ensure quality,
on-time and in-full
deliveries

Continuous
improvement
of processes,
guidelines and
systems

Procurement
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EXTERNAL FACTORS
In simple terms, procurement is two-party transaction where the buyer (states) purchase from external
suppliers. Procurement is thus highly impacted by the external environment and hence needs to be managed
properly to ensure effectiveness. Unless there are competitive and healthy markets where there are a number
of quality and reliable suppliers in the nutrition space, it is impossible to get good prices and service levels.
Here the states need to collaborate with each other and the centre to develop and encourage the evolution
of a healthy marketplace. There is already a huge overall demand in the country for nutrition commodities
in public and private health, as well as high growth due to growing population and program footprint.
The opportunity needs to be used effectively for luring in a greater number of quality suppliers. Policy in
MoHFW as well as other ministries can further help in developing a health marketplace. Another challenge
that needs to be overcome is the poor logistic infrastructure not just between supplier to states, but also
in the complete back-end supply chain of Active Pharmaceutical Ingredients (APIs) and raw materials.
This ultimately impacts service as well as prices. Again, government policy, infrastructure spending and
institutions such as Central Medical Services Society can help in improving the supply chain. Lastly the
macro-economic environment such as labour, credit, capital, foreign trade, etc also have an impact on the
supplier base and prices. This may not be easy to influence for the programs but at least the awareness can
help in better planning and strategizing.
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DISTRIBUTION

(INDENTING & TRANSPORTATION)
Distribution refers to moving commodities down the pipeline, i.e., from
a central warehouse to the final customers/consumers. Therefore,
distribution of any commodity requires robust planning so that the
deliveries are adequate and timely. With an effective and efficient
distribution model, it is possible to reduce or optimize the distribution costs
while still meeting the demand at all points along the health service supply
chain.

What you will find in this section
Caselets delineating interventions to improve Distribution
Key Concepts and Processes in Distribution (Indenting &
Transportation)

Page no.
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An innovative assured last mile
delivery model to streamline
distribution of essential commodities
in MP

Challenges
Lack of a defined last mile delivery mechanism/protocol from the district warehouse to the health facilities,
frontline health workers and public schools resulted in poor access and availability of IFA in MP. In absence
of dedicated transportation and human resources capacity, the process of delivering health commodities
largely depended on unreliable availability of local transportation at the block level or the already stretched
capacity of the frontline health workers.

Intervention
To streamline the ad hoc mechanism of supply chain for IFA commodities, Government of Madhya Pradesh
(GoMP) with support from CHAI analysed various supply chain delivery models such as courier delivery,
third party logistics and other programmatic supply chains to identify the most optimal strategy. After a
holistic analysis, the vaccines’ supply chain was identified as one of the most sophisticated “supply chain
systems” with India immunizing a significant proportion of its birth cohort at the immunization sites in the
village. Further, an analysis on feasibility of utilizing the vaccines’ supply chain for IFA delivery indicated the
adequate availability of excess capacity within the vaccines’ supply chain to undertake regular deliveries
of IFA commodities.
The distribution strategy leveraged the excess capacity of the vaccines’ supply chain. The vaccine delivery
vans were leveraged in their free days and their utility was optimized (by maximizing storage space
utilization) for increasing penetration and delivery to the health facilities. The vaccine delivery vans regularly
supply stocks of vaccines to health facilities and therefore, crafting a seamless delivery plan was relatively
easy and required minimal human resource capacity building.
A fleet of Drug Delivery Personnel (DDP) were leveraged to mimic the concept of the alternate vaccine
delivery (AVD) to ensure delivery of IFA at stipulated intervals from health facilities to the schools and AWCs.
The distribution strategy was piloted for a duration of three months in two districts, namely Vidisha and
Hoshangabad, being representative of high burden of anemia, poor access to IFA, high population, and
38
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challenging terrain. After a successful pilot, the distribution was scaled to 24 other districts to ensure efficient
last mile delivery of IFA commodities. Subsequently, the same model is being considered to streamline the
supply chain of the essential drugs by the GoMP.
The planned distribution model is divided into two phases

PHASE I
Capitalize Health
Facilities for
consistency

The vaccines’ delivery van was leveraged to deliver IFA commodities
to a predetermined and carefully planned network of health facilities
at a prescribed frequency of every two months. A robust analysis was
conducted to estimate the quantum of drug load to be loaded in the
vaccine van to estimate the number of trips required to ensure stock at
all CHCs/PHCs in order to optimize the run time.

PHASE II
Delivery from
CHC/PHC to
Villages (AWCs
and Schools)

Existing teams of the vaccine delivery personnel were leveraged for
distributing the commodities across the villages (AWCs and Schools)
on a quarterly basis on non-immunization session days following
a pre-defined route map and micro-plan. Further, for the DDP, an
analysis was conducted which estimated the per day trip capacity
and the number of trips based on the villages to be covered and the
supply load. Micro planning and route mapping were done to ensure
efficient last mile distribution.

Impact
This distribution strategy ensured IFA deliveries in 3,235 AWCs and 3,923 schools, across 2,562 villages. All
24 health facilities in Vidisha and Hoshangabad districts received 100% of the requisite IFA stock during the
pilot. Post the intervention, the IFA stock-outs (stock level zero) reduced drastically: 80-90% for AWCs and
Gram Arogya Kendras (GAKs), and 60-65% for schools.

Distribution (Indenting & Transportation)
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Tool based distribution planning for
improved stock availability in the
districts of UP

Challenges
Given the size and complexity of the NHM and nutrition programs in UP, it is no surprise that distribution
has always been a challenge. Exhibit 19 depicts the essential medicines (including nutrition products) supply
chain in UP as it existed in 2019 in terms of flow of health commodities. For the primary leg, the suppliers have
found it difficult to supply approximately 250 receiving locations in 75 districts. In the secondary leg, once the
commodities reach the district, a greater challenge arises for distributing commodities to the Block/CHCs and
PHCs. A third challenge then appears in the tertiary leg, when commodities are dispensed to the beneficiaries
whether directly, or through Field Level Workers such as ASHAs, ANMs, school coordinators, etc.
Exhibit 19 : Essential medicines flow in UP

Suppliers

Block/CHC

Field Workers

PHC Store

Beneficiaries

District

For nutrition products, secondary distribution was a challenge because of two reasons. First is that nutrition
products are often voluminous given the high quantity of demand and space in the district warehouses is
limited. There was thus a tendency to “evacuate” stock as soon as it was received from the suppliers and
offload it on to the blocks/CHCs and PHCs. Secondly, the block/CHCs and PHCs were not very adept in
providing accurate and timely indents. Lack of DVDMS beyond the districts is also a contributing factor to
ineffective indenting and distribution. Consequently, it was noticed that the districts were often off-loading
the stock to lower facilities in an ad-hoc manner. This was creating either shortages or excess, especially at
the block level. For example, Miyaganj (Unnao) was consistently having excess while others such as Auras
(Unnao) were stocked out.
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Intervention
In 2018, Alive & Thrive in partnership with IPE Global was providing supply chain technical assistance to
the districts of Unnao (8 of 16 blocks) and Kanpur Dehat (5 of 10 blocks). After understanding the various
distribution challenges an intervention was designed to help the two districts in streamlining the distribution
of IFA Red and Calcium. For these commodities, the distribution happens solely from district to blocks who
further disseminate it to independent CHCs, PHCs and Field Level Workers (FLWs). It was assessed to be
practical to first create an “informed pushed” system for the secondary distribution of these commodities until
the blocks were capacitated to indent through a pull system, preferably with the use of a DVDMS system for
indenting.
»

IPE Global started collecting Logistics MIS data at district, block and sub-centre level

»

A&T then used the block level stock, consumption and population data to arrive at an optimized
distribution plan (refer exhibit 20)

»

The distribution plans were explained to the blocks and districts officials and their approval was ensured

»

The partners developed, used and disseminated the tool specifically for district distribution planning to
the district pharmacists
Exhibit 20 : Snapshot of the district distribution tool

Impact
The plan ensured that all blocks ended up with similar months of stock without having to reallocate or
redistribute stock among the blocks and localised stock outs were averted. Specific example of the eight
program blocks in Unnao is provided below with the help of exhibit 21
»

Stock at the eight program blocks was skewed in May 2019 due to ad hoc distribution from Unnao
district

Distribution (Indenting & Transportation)
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»

With the use of data and tools, the next three rounds of distribution of stocks balanced the stocks in the
blocks giving less or zero to highly stocked Miyaganj and more to understocked Auras, Bighapur, etc.

»

The coefficient of variation for months of stock improved from 1.22 to 0.64, a significant improvement

»

Sumerpur and Hilauli pushed extra stock to its FLWs and PHCs just before the data collection, hence had
a low figure of stock in hand in September otherwise both also had one month’s stock.
Exhibit 21 : IFA Red months of stock in Unnao (Source: Data collected from block stock registers)
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District

Blocks

May-19

Sep-19

Unnao

Auras

-

0.77

Unnao

Bighapur

0.05

1.36

Unnao

Sikanderpur Karan

0.09

0.85

Unnao

Hilauli

1.08

0.20

Unnao

Miyaganj

3.38

1.71

Unnao

Nawabganj

0.80

1.02

Unnao

Safipur

1.61

0.78

Unnao

Sumerpur

0.46

0.08
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Key Concepts and Processes in Distribution
(Indenting & Transportation)
A.

PROCESS

To initiate the distribution process, the users should first decide on the distribution model based on the context.
Following are the two types of basic distribution models:
1. Direct distribution model: In the direct distribution model, all the service delivery points are directly
supplied from the centralized distribution centre. This model may make sense when there is good road
connectivity to all the service delivery points and the delivery to service points can be done in a short
span of time.
Exhibit 22 : Direct distribution model

2. Network distribution model: In the network distribution model, the central distribution centre serves
the regional distribution centres, which then further distribute the commodities to service delivery points
or to sub-regional distribution centres for further delivery.
Exhibit 23 : Network distribution model

Distribution (Indenting & Transportation)
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Once the distribution model has been decided, the users must start planning for the distribution of the
commodities. For doing this, the users must gather the following set of information:
1. Demand estimate: Monthly demand of each commodity at each service delivery point (Stock Keeping
Unit (SKU)-wise quantity, weight, and packaged volume). The following is an illustrative format that can
be used to record this information.
Service
Delivery Point

Demand estimate
Address

Commodity 1 – SKU 1
Qty.

Weight

Package Vol.

Commodity 1 – SKU 2
Qty.

Weight

Package Vol.

…
…

To gather this data, indents should be generated from individual service delivery points or health facilities
on an online system. The indents may either be generated on regular intervals (say every two months) by
the responsible personnel at the service delivery point or it may be auto generated based on the minimum
inventory level defined in the system.
2. Location details: Exact location of the service delivery point and distance by road, rail, air, or sea
from the supplying distribution centre (national, regional, or district warehouse). The following is an
illustrative format that can be used to record this information.
Distribution Centre

Service Delivery Point
(GPS Coordinates)

Mode of transportation

Distance

2. Fleet details: List of vehicles in use/available (type, load capacity, availability – in terms of days for
which the vehicles are available for health commodity delivery). It is also important to identify which type
of vehicle would be best suited for the transportation between two delivery points. For instance, heavyduty vehicles might not be well suited to deliver commodities at village level where there are narrow and
bumpy roads. Some commodities might also have special delivery requirements that must be considered
– such as cold storage for vaccines.
3. Human resources: Availability of staff trained in distribution or transportation related activities
(equipment operation, safety, delivery scheduling and execution, material handling, and reporting) at
the distribution centres and service delivery points.
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Once the users have selected the distribution model and collected the relevant information, they must design
route maps and allocate resources for its execution. Multiple online tools and mobile applications are
available (refer Tools section) to develop route maps. The same must be validated with stakeholders and
tested before finalizing for delivery.
Micro-plans may be developed and provided to the delivery personnel, which detail the route that the
delivery personnel must take and the quantities that they must deliver at each service delivery point or
sub-distribution centre. These micro-plans must be integrated in a Transport Management System (detailed
below) to enable seamless monitoring.
Transport Management System (TMS)
For the distribution model to be implemented and run successfully, the users must develop and operationalize
a formal TMS for day-to-day management and planning.
A comprehensive TMS should include the following modules:
1. Operations Management: To track and manage the day-to-day operations in terms of delivery
planning, vehicle allocation, route optimisation, stock monitoring, and such others.
2. Fleet Management: To ensure the availability of vehicles suited for the delivery and planning for their
preventive maintenance, timely service and eventual replacement and disposal.
3. Human Resource Management: To ensure the availability of a well-trained personnel for inventory
management, indenting, and operating each vehicle.
4. Performance Monitoring: To monitor the effectiveness and efficiency of operations, tracking the
performance of the distribution model against specific KPIs, such as stockouts at different levels, lead
time, and such others.
5. Cost Management: To monitor, manage, and project the (fixed and variable) costs and ensure proper
budgetary allocation at the policy level.

B.

TOOLS

Sample Route-Map Tools
1. Maps & Directions (Online Tool)

2. GPS Map Route Planner (Android Smartphone
Application)

https://www.mapsdirections.info/en/draw-route-google-maps/

https://play.google.com/store/apps/details?id=com.gps.route.
planner.map&hl=en&gl=US

Distribution (Indenting & Transportation)
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STORAGE &
INVENTORY
MANAGEMENT
The warehouse is a key component of the health commodities’ supply
chain. This is especially true in resource poor environments where they act
as buffers against uncertainties and breakdowns within the supply chain.
When properly managed and appropriately stocked, the warehouse
provides a consistent supply of products as and when they are needed.
It is important for public health warehouse management to have a robust
plan for reliable commodity handling and storage.

What you will find in this section
Caselets delineating interventions to improve Storage &
Inventory Management

Page no.

47

Key Concepts and Processes in Storage and Inventory
Management
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Establishment of inventory
management and procurement norms
across facility levels to strengthen IFA
Supply Chain in MP

Challenges
Procurement of IFA supplements is being done in a de-centralized manner in MP. The districts are responsible
for procuring the IFA and dispensing it to the CHC/ PHCs against the indents raised by them on the MPAushadhi portal. The CHC/ PHCs then further distribute it to AWCs and schools in the villages. Sufficient
inventory across the supply chain nodes (including district warehouse and CHCs/ PHCs) is therefore crucial
to efficiently fulfil the supply requests of village level facilities, i.e., schools and AWCs. These supply chain
nodes, however, have different order cycles and inventory storage capacities. Therefore, to ensure availability
of adequate quantity of IFA supplements and avoid stock-outs, having proper inventory management norms
becomes critical.
Though the presence of a dedicated MP-Aushadhi portal3 has significantly streamlined the procurement and
stock management of various drugs and equipment in the state, a detailed assessment conducted by the
state identified that stock availability at village level had been affected by irregular procurement cycles and
inconsistent inventory norms followed by facilities.

Intervention
To address this concern, the state, after a thorough evaluation, with support from CHAI decided to establish
the minimum inventory level and order cycle norms across the supply chain nodes. The setting of inventory
norms and procurement cycles was done considering the following factors:
a. Frequency at which the inventories were being replenished – While standard order cycle norms
were not defined at the supply chain nodes, assessing the existing frequency of indenting/ procurement
provided an insight into the existing norms that were most suitable and acceptable at each level.
b. Available inventory storage space and capacity of the drug delivery vehicles – The available
inventory storage space and capacity of the drug delivery vehicles provided an insight into the maximum
volume (for each commodity) that could be stored at and transported to a given node, thereby helping
in determining the order cycle for these commodities (at least in the short term, till the storage space
The MP-Aushadhi is a web-based application which deals with the management of stock of various drugs, sutures and surgical items
required by different district drug warehouses of Madhya Pradesh state.
3
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or vehicle capacity or number could be increased at these nodes). For instance, while it may be more
suitable and cost effective for CHCs/PHCs to follow an order cycle of three months, if the concerned
CHCs/PHCs only have the storage space to hold two months’ stock for a commodity, then the order
cycle would need to be brought down to at least two months or below.
c. Lead time – This provided an insight into how much time it took for a facility to receive the ordered quantity
after the procurement order or indent has been raised. This played an essential role in determining the
minimum inventory norms at each level to avoid stock-outs during the lead time. The lead time could also
vary significantly across the value chain nodes. It could be as high as 45 days at district level (after issuance
of the purchase order), to as low as five to seven days at CHC/PHC level (post indent generation).

Impact
As a result of this assessment, the state was able to define inventory and procurement cycle norms at each
level as depicted in the exhibit 24:
Exhibit 24 : Prescribed inventory and procurement cycle norms in MP

With introduction of this intervention, the state experienced drastic improvement across the supply chain with
majority of the nodes maintaining minimum inventory and therefore avoiding stock-outs.
Exhibit 25: Comparative analysis of stock availability pre and post-pilot in Hoshangabad district (MP)
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Leveraging simplified processes and
guidelines for improved last mile
inventory management

Challenges
Unlike storage management, which is highly infrastructure dependent, inventory management is more
dependent on people, processes and systems. In UP it is common to find highly experienced pharmacists incharge of the warehouses in districts and state. They follow standardised processes even if the SOPs are not
documented. DVDMS is also used at the district and state level for inventory management, even though its
potential is not yet fully realised in the state. At block and PHC levels, efficient inventory management seems
to be a bigger challenge. While SOPs are lacking, at times the staff is also new or inexperienced and there is
no recent record of training on inventory management across the state. The pharmacists take help from seniors
and district to learn and practice inventory management on the job. Their pharmacist background helps them
to learn and apply faster. The same challenges beset the Auxiliary Nurse Midwives (ANMs) at the subcentre but they neither have a pharmacy background nor any direct supervision from experienced or expert
inventory managers. ANMs, therefore, struggle with inventory management and consequently, frequently
run into problems of stock-out and excess stock.
In 2019, A&T in partnership with IPE Global
provided supply chain technical assistance in the
districts of Unnao (eight of 16 blocks) and Kanpur
Dehat (five of 10 blocks). Initially a dip-stick
assessment was conducted where several ANMs
were interviewed and their operations observed to
understand their inventory management challenges.
Most of the ANMs were not aware of the concept
of maintaining a stock register or keeping stock
records, optimum inventory levels, when to order,
how much to order and rational dispensing of
medicines. Exhibit 26 shows an example of how all
ANMs in the block were simply handed over an
equal quantity of IFA Red and Calcium in a weekly
meeting. This despite the fact that ANMs with
largest catchment under them serve a population
nearly three times the smallest ANM catchment.

Exhibit 26 : A sample distribution to ANMs in UP
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Intervention
A&T developed a stock management guide in order to impart basic training to ANMs for managing their
inventory. The objective of the guide was to provide basic SOPs which the partner field force as well as
program officers, medical officers could use to train and capacitate the ANMs in their weekly and monthly
meetings. The document covered guidelines on inventory record keeping, stock counting, indenting, stock
level monitoring, rational dispensing, physical stock management and practical tips on tackling shortages.
» The guidelines were developed in consultation with the district officials and their complete buy-in and
support was ensured before rollout.
» The document was field tested and iterated several times to keep it simple and focused on key aspects.
The final document was only three pages long excluding annexures.
» The document was developed in English and then translated in simple Hindi for effective dissemination
» A&T trained IPE Global field force in the two districts on the guidelines and then also provided handholding support in initial ANM meetings as the dissemination was completed
» The ANMs were also provided printed as well as soft copies of the guidelines for easy reference
» Follow-up was done in every subsequent meeting post initial rollout by IPE Global field force

Impact
Interviews with ANMs as well as their supervisors in September 2019 confirmed that awareness as well
as skill in inventory management had significantly improved and was continuously improving. The best
evidence of any inventory management intervention is the impact on availability to the beneficiaries. Exhibit
27 shows this improvement after rollout in July 2019. Though it is difficult to isolate the impact of the inventory
management capacity building as there were many other interventions to improve availability, this was
one of the main interventions across the supply chain and the only one at the last mile which is the biggest
determinant of availability to beneficiaries.
Exhibit 27 : Months of Stock Availability with Pregnant Women (Source: IPE Global sample survey)
Pregnant Women Sample - Average months of stock
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Key Concepts and Processes in Storage & Inventory
Management
A.

PROCESS

The core functions of a typical warehouse for health commodities are:
» Receipt of goods
» Storage of goods
» Dispatch of goods
Additional functions such as procurement, quality testing and assurance, transportation, and equipment
maintenance are usually outsourced, but may also be done in-house.
As per the “Guidelines for Warehousing Health Commodities” developed by USAID, the various processes
and requirements of a well-functioning warehouse are listed below.
Infrastructure
Infrastructure includes the location, building, and amenities, and forms the superstructure within which
warehousing activities are carried out.
Location
As a first step, the users must decide the physical location of the warehouse keeping in mind several factors,
such as:
» Network optimization/ suitability: The warehouse should be located within the larger geographical
area in an optimal manner vis-à-vis the pre-existing or planned network of storage nodes, such that they
increase the net availability of products at maximum receiving nodes, while also adhering to budgetary
and other constraints.
» Roads: The warehouse should be accessible by road by the biggest vehicle that is likely to be used for
commodity transport. Roads should be well paved and marked, and feature on common online maps,
such as Google Maps.
» Drainage: The warehouse should ideally be situated on higher ground, or have adequate artificial
drainage systems, so that the rainwater does not accumulate.
» Safety: The warehouse should identify local threats and potential sources of theft or arson, or other
disruptions.
» Area: The land allocated for the warehouse should be sufficient for ancillary structures such as living
quarters for full-time staff, generators, water sources, parking etc.
Building
Next, the users must decide on the design of the building(s) within the warehouse complex based on sound
architectural principles and considering the special requirements of storing health commodities. The following
factors must be considered while finalizing the design:
» Floors: Warehouse floors have higher weight and durability requirements than ordinary floors because
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»
»
»

of loaded racks, forklift movement, opening / closing of doors etc. Therefore, there is a need of qualified
engineering to plan the floors.
Roof: Roof height, slope and construction material should be planned considering rack height clearance,
need for protection from sunlight and rain, and ventilation.
Doors: Door height, width, and thickness need to meet the requirements of entry of forklifts and vehicles,
as well as of safety.
Windows: The number, height and width of windows need to meet the requirement of ventilation and
air flow, without being obstructed by racks. Windows should also be grilled and covered by mesh, to
restrict unauthorized entry and any infestation.

Lighting
The users should also try to maximize the entry of natural light (without direct exposure to sunlight) by
careful placement of windows, aligning with the natural movement of the sun. For night-time, incandescent
or fluorescent bulbs should be installed at locations where their radiations do not directly fall on medical
commodities.
Power
The users must also ensure that the warehouse has 24/7 access to electricity, especially if it has a cold
room. In the absence of reliable electricity, it should have alternate sources of electricity such as solar
panels or a back-up generator and stock fuel for the generator.
Layout and Operations Capacity
Layout planning helps assess space requirements and organize the warehouse such that space is used
optimally, products can be handled efficiently and safely, storage is economical, and there is flexibility to
meet new requirements.
The four steps that the users must follow for layout planning are:
i.
Identify activities
The users must identify the specific activities to be conducted in the warehouse as this may govern the layout
plan. The key activities that require planning are receiving shipment, storing, retrieval and shipping.

ii.
Determine space requirement
While determining the space requirements, the users must take the following into consideration truck docking,
staging and manoeuvring requirement while receiving the shipment.
iii.
Estimate shipping and staging requirements
Among various estimation methods (complete data estimation method, partial data estimation method, and
data less estimation method), complete data estimation is the most reliable. The users must include enough
information on each shipment received or issued to completely identify the commodities received or issued,
the number of cartons received or issued, and the volume of these cartons. (Annexure I: Sample worksheet
for estimating shipment receiving and staging space requirement)
iv.
Determine space requirements and ideal layout for storing unusable items
Estimating space requirements for items that are not usable is directly related to the wastage rate at the
warehousing facility. Wastage can occur from expiration or damage—any action that results in commodities
becoming unsafe to consume/use. Data on wastage is normally maintained in the losses/ adjustment
column of stock records or, if automaton is used, in a table that contains losses and adjustments information.
(Annexure I- Table 2- Ideal layout information)
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Warehouse Equipment
Warehouse equipment falls into two broad categories- racking systems and material handling tools.

i.
Racking Systems
The users must consider the following before making a decision:
» Volume and weight of product packages
» Type of pallets and cartons- size, material, weights
» Availability of clearance heights and widths
» Floor strength
» Accessibility to cartons
ii.
Material Handling Tools
The users must also analyse the warehouse requirements before procuring the material handling tools since
not every warehouse needs the most sophisticated and modern equipment, which typically requires greater
initial costs, higher maintenance, and training.
Special Storage Requirements
i.
Cold Storage
Cold storage is a common requirement at health commodity warehouses and can be of various types. There
may be refrigerators of various sizes and storage capacities, cold rooms, cold boxes etc. While planning to
provide cold storage facilities, some of the considerations are as follows:
» Requirement, in terms of volumetric capacity, level of cooling required (2-8 degrees, -20 degrees, -80
degrees). The maximum capacity should be calculated considering supply surges.
» Maintenance protocols, which might include temperature monitoring, monitoring visits, coolant refilling
schedule, etc.
» Mechanism for dispensing heat generated by the cooling system.
» Provision of electricity.

ii.
Flammable Storage
Certain commodities, such as alcohols, ethers, acetone, are flammable and require separate storage, which
is cool, away from sunlight and depressurized.
iii.
Special Schedule Storage
Some commodities, such as Schedule X drugs, need to be stored securely because of the potential of these
getting stolen or misused.
Stock Management
Warehouses require a system to record the inflow, storage and outflow of products, to inform procurement,
lower the turnaround time of fulfilment and quality checks, and generate records for audits. The users may
opt to use a manual or automated inventory management system.

i.
Manual inventory management system
A manual inventory management system is one where records are in the form of stock registers/ ledgers,
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where stock movement is recorded chronologically in the order of transactions. All inflows and outflows
are recorded according to the category of the movement- receipt, issuance, loss, damage, return etc. For
receipts and issuances, the issuing and indenting nodes are respectively noted. Good stock-keeping systems
also record details such as the batch, lot number, and expiry date of the product transacted.
Other elements of a manual system are bin cards and inventory control cards, which detail the information
about a single lot / batch number of a single product or all lots of a single product, respectively. These are
optional elements but help in streamlining warehouse activities.

ii.
Automatic inventory management system
With increasing SKUs, volume and frequency of transactions, a manual inventory management system
may become unwieldy and chaotic. The users should consider leveraging a computerized Warehouse
Management System (WMS) to keep track of inventory. This system can be a stand-alone software product,
or a module within an Enterprise Resource Planning (ERP) system that includes the entire supply chain
(forecasting, indenting, distribution and warehousing).
A WMS can support a wide variety of tasks, according to the complexity and scope of the software product.
These include:
» Receipt
» Put-aways
» Replenishment
» Picking / packing
» Shipping
» Reporting
» Cycle counting
A WMS can help increase accuracy of inventory records, increase productivity of labour, reduce reporting
time, optimize utilization of space, and improve responsiveness of fulfilment. A WMS can also help reduce
labour costs and increase storage capacity. The setup of WMS can be extensive and personnel (usually at
least a data entry operator) will be required for managing it.
It is important that the WMS supports integration of Automated Data Collection (ADC) hardware, such as
barcode scanners, RFID, voice systems, pick-to-light, laser scanners, charge-coupled devices (CCDs), etc.
Additionally, WMS systems can generate many different types of reports. (refer Annexure I- Table 4)
Security and safety
Health commodities are critical and often high-value products that need to be stored safely to ensure
their effectiveness is not impacted by adverse storage conditions. Common natural hazards may include
fire, floods, storms, frost, and infestation. Man-made threats, including theft and arson, also need to be
considered. Additionally, stock handling and other warehouse maintenance activities put employees at risk
of injury.
Protecting the building and its contents from natural hazards require availability and accessibility of common
protective equipment and systems, such as fire extinguishers, smoke alarm, storm drain, fire exits, pest
control, etc. It also requires regular training and drills conducted for personnel. Management should also
assign responsibility for various emergency procedures to key personnel, and proper regular servicing of
equipment and review of emergency systems.
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The program team must also ensure that established laws and standards of occupational safety are followed
in the warehouse compound. Employees should be provided protective equipment such as hard hats, gloves
and boots. First aid kits should be accessible. Employees should be trained through regular trainings and
drills about precautionary measures, first aid techniques, SOS phone numbers, and insurance provision in
case of injury or death.
The warehouse compound, building and high-value or special-schedule commodities should be stored
securely and with restricted access. The local administration should provide security personnel, or professional
services should be contracted to provide 24/7 security.
Human Resource
A typical warehouse comprises supervisors, records clerks, and floor personnel. Please refer to the suggested
flow chart for the warehouse management in the Annexure I- Figure 1.
Inventory Management
While warehousing activities described above aid in physical management of stock, inventory management
helps in conceptual management of stock. Among all supply chain activities, inventory management is
the most controllable function. Smart inventory management can thus ensure availability even in the most
adverse conditions where procurement and logistics may be severely constrained. The goal of inventory
management is to ensure the right products are in the right place in the right quantity. This is a tougher
challenge for nutrition products because unlike other essential medicines which are stocked till the hospitals,
blocks and PHCs, nutrition products are further stocked with FLWs at schools, health sub-centres and AWCs.
Further, different nutrition products differ in nature of demand and dispensing. For example, IFA Pink is given
at a regular interval in schools while IFA red is only given to women during pregnancy and lactation through
ANC visits, VHND, home visits etc. Given this background we need to manage inventory through a threestep process shown below in exhibit 28.
Exhibit 28 : Three step process for inventory management

Inventory Strategy

»
»
»

Desired inventory
levels across the
chain
Periodic vs
continuous review
Inventory
categorisation

Inventory Planning
» Setting stock norms
» Returns-transferdiscard planning

Inventory monitoring
and control
» Use of forms, tools
and systems
» Stock-counting
» Batch control
» MIS reporting
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Inventory strategy guides inventory planning which further helps to monitor and control inventory. Although
this is quite elementary, we still find that most states do not have a clearly defined inventory strategy and
inventory planning process. This leads to ad-hoc and sub-optimal inventory monitoring and control.
Inventory Strategy
»

Inventory categorisation: Given that there are hundreds of products in the essential medicines list,
users need to first categorise the products based on their importance in order to better manage them.
More attention needs to be given to more important products. Traditionally many stakeholders have
viewed nutrition products as “supplements” and hence not “essential” medicines. In line with NHM
policy all nutrition products need to be classified and more importantly considered as “Essential” in the
Vital-Essential-Necessary (VEN) classification. Further we should also do an ABC categorisation on
value and volume. IFA variants and Calcium are both high volume and high overall value in the NHM
ROP. They need to be recognised as ‘A’ class items for greater strategic focus.

»

Desired inventory levels: A key strategic decision to make for nutrition commodities is whether the stock
should be centralised at the state warehouse or should be largely kept at districts, or further decentralised
to blocks, PHCs and the field. The availability of storage often determines this today, but in reality, it
should be the other way round. Ideally, stocks need to be as close to beneficiaries as possible. However,
this will be possible only if there is proper stock management capability downstream and the dispensing
of stock is fairly stable and predictable. In the absence of which, more stock must be moved upstream
from where it can be distributed as per need. States and districts need to position their stock based on
these factors as they affect them.

»

Periodic vs continuous: The decision to replenish inventory can be made either on fixed intervals such
as monthly/quarterly or on-demand basis whenever there is need. In most states, the lack of on-demand
transport means that continuous review with on-demand replenishment is not feasible. However, more
frequent replenishment reduces stock-out chances and requirement of space at the receiving location. It
is thus critical to have a frequent review system if not a continuous one. Wherever possible, there should
be weekly review at field stores if weekly replenishment is possible, else at least monthly. At the block and
PHC level there should be monthly reviews while at the district level, the review should be monthly or at
minimum quarterly followed by indenting.

Inventory planning
»

Stock norms: Based on the replenishment frequency decided above, stock norms need to be set for
minimum and maximum stock. These are to be set after studying past throughput at the locations and can
be changed on a quarterly basis. Very low stock norms could result in stock-outs and very high norms
could lead to wastages and expiries. These norms should further be used for deciding order quantity.
There should also be an emergency order level (below min stock level) which needs to be monitored
daily in case there are threats of stock-outs between review periods.

»

Returns-Transfers-Discards: Despite best efforts, stock imbalances do happen over time and that is
why the stock-norms need to be adjusted periodically. At times, decisions have to be made to rebalance
the excess stock in stocking locations by either redistributing it or returning it to higher stocking location if
it is not moving. Expired/damaged stock needs to be discarded periodically as well, so that it does not
consume resources and attention.
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Inventory monitoring & control
»

Use of forms, tools and systems: All inventory transactions must be recoded for monitoring and
control. At the simplest level use of stock cards and stock register is a must. Other important forms that
help in efficient capture of stock transactions are issue voucher, receiving form, consumption/dispensing
register, packing slip, pick list and requisition/indent form. If possible, the eLMIS system which in most
states is the eAushadhi/DVDMS system should be diligently used. A system reduces manual errors as
well as effort in inventory record keeping. In many states the use of eAushadhi declines as we go to
lower-level facilities, or it is not even installed. We need to increase adoption and use of eLMIS as much
as possible.

»

Stock-counting: This helps to periodically tally the system/register stock with physical stock. As a side
benefit, it can also be used as an opportunity to do a quality inspection of stock. This should ideally be
done just before every replenishment review. It helps to uncover discrepancies such as lost, found, stolen,
damaged, wrong receipts, wrong issues and expiries which can then be used to correct system stock as
adjustments.

»

Batch control: This involves not only following First Expiry First Out (FEFO) in issues/dispensing but also
keeping a proper track of batches in all the stock management systems and tools such as stock card,
stock register etc. Ideally there should not be more than three batches of any item, so, if that happens then
planning and strategic decisions need to be taken to address the challenge.

»

MIS reporting: The most basic reports for better inventory control and planning are receiving report,
issues report, consumption report, closing stock report and stock adjustment report. Important KPIs are
those that measure availability and expiry such as percentage of stock out, percentage of expiry, months
of stock, etc. These reports and Key Performance Indicators (KPIs) can be tracked through the eLMIS or
excel based monthly reporting. Monthly meetings of program should include review of the inventory
reports and KPIs.
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INFORMATION
SYSTEM
To strengthen the supply chain management of micronutrient supplements
till the last mile, it is essential to have real time data availability for
informed decision making on supply chain. The need for an e-logistics
management information system (eLMIS) in a health system is to record
and report supply data from all levels of the logistics system that can be
used to make logistics decisions and manage the supply chain.

What you will find in this section
Caselets delineating interventions to improve Information
Systems
Key Concepts and Processes in Information Systems
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Improving Public Health Supply Chain
data visibility in MP by promoting
the use and uptake of logistics data
management systems

Challenges
MP-Aushadhi is a web-based application which deals with supply chain management of various drugs and
consumables in MP. MP-EMMS (Equipment Maintenance and Management System) is a similar web and
android based application, which deals with management of availability and procurement of equipment
at health facilities across the state. Effective implementation and regular use of these platforms can go a
long way towards ensuring regular availability of drugs and equipment at all facilities across the state. They
provide a streamlined pathway to record stock status, indent, acknowledge and issue drugs and equipment.
MP-Aushadhi and MP-EMMS are also important platforms to improve data and stock visibility across the
state, which is key to making informed supply chain decisions, fixing accountability, and ensuring timelines
which are key principles for strengthening supply chain management.
MP-Aushadhi had been successfully rolled out years ago, however the state realised that regular use of the
system by storekeepers and accountants was still sporadic due to unfamiliarity with the platform, especially
on recent updates and additions. The EMSS, on the other hand, had been introduced recently (in 2018) and
therefore was facing teething issues.

Intervention
Recognizing these challenges, to better acquaint end users and trainers on these two LMIS, the following
measures were taken by Madhya Pradesh Public Health Services Corporation Ltd (MPPHSCL) with support
from CHAI:
Development of User Manuals for easy reference and wide circulation
Easy to use comprehensive User Manuals were developed for both MP-Aushadhi and MP-EMMS. The
manuals were developed in consultation with MPPHSCL officials as well as developers from CDAC who were
involved in setting up and maintenance of MP-Aushadhi and EMMS platforms, to ensure that all aspects
were adequately described, and correct practices highlighted. At the same time consultations were also
conducted with final users (district and sub-district storekeepers) to identify the current gap in understanding,
challenges faced by them in operating these and frequently asked questions, so these could be addressed
Information System
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in the manuals. As planned, the manuals have been circulated and also made available on MPPHSCL’s
website, making it readily available for whoever needs it.
Training on MP-Aushadhi and EMMS
To encourage improved use, training workshops were conducted in four identified districts on usage and
features of MP-Aushadhi and EMMS for district level users using the newly developed user manuals. This
pool was then leveraged as a pool of master trainers for training users in their respective districts, encouraging
them to use these platforms regularly, and to utilise the manuals as a supportive tool wherever required.

Impact
Following trainings of storekeepers in identified 4 districts using the manuals developed, there was a marked
improvement in data accuracy on MP-Aushadhi. Stock data quality on MP-Aushadhi improved from being
only 38% accurate in July 2019 to showing 69% accuracy in December 2019. This is indicative of better
usage practices and regular data updates on part of storekeepers post training on user manuals.
Accuracy of MP Aushadhi Data across four districts
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Leveraging basic stock reporting for
better availability and replenishment
in the last mile in UP

Challenges
In 2019 the DVDMS, an updated version of eAushadhi, was operational at the state level as well as across
the 75 districts of UP. Despite being in the approved PIPs the system had not been rolled out to the blocks. At
the district level, the usage was patchy in the sense that while data was being eventually fed in to DVDMS
to comply with the state directive, it was not being done on a real-time basis in many districts. The quality
of data was always in question and often made it difficult for use in managing the supply chain (refer to the
caselet on forecasting in UP). Lack of compiled supply chain data at the district, block and sub-centre level
meant it was very difficult to manage the district supply chain.

In 2019, A&T in partnership with IPE Global provided supply chain technical assistance in the districts of
Unnao (eight of 16 blocks) and Kanpur Dehat (five of 10 blocks). The two districts faced severe challenges
with regards to the availability of IFA Red and Calcium. Problems were faced across the supply chain from
timely and accurate district level indenting, right up to irrational dispensing by ANMs in the last mile. The
partners wanted to assist the districts and the program blocks on supply chain strengthening but the first step
in this direction was to capture accurate, timely and complete stock data.
Information System
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Intervention
IPE Global with the help of its field force started collecting data from the stock registers of block and district
pharmacists. This is the most reliable and diligently maintained data by pharmacists not only because it is
checked in audits but also because their whole operation is dependent on having accurate and up-to-date
registers. The field force would visit all the blocks and districts in the first week of every month to collect
this data for the preceding month. Data was limited to the maternal nutrition commodities of IFA Red and
Calcium. Besides this, stock data was also collected from a sample of ANMs and PW and LMs who were the
intended beneficiaries of maternal nutrition commodities. In due course, refinements were made to the tool
with inputs from A&T and a few more data elements added. The data from all the field officers was collated
and compiled in the tool by a data officer at IPE Global and then analysed by A&T and IPE Global jointly.
Key data captured and analysed through the tool was
»

District level: closing stock, date of last indent, quantity of last indent, date of last supply, supplies
received, supplies distributed, no of beneficiaries, need per month and months of stock in hand

»

Block level: closing stock, date of last supply, supplies received, supplies distributed, no of beneficiaries,
need per month for all women as well as PWs and months of stock in hand for all women as well as PWs

»

Sub-centre (ANM) level on a sample basis: closing stock, date of last supply, supplies received,
no of beneficiaries, need per month for all women as well as PWs and months of stock in hand for all
women as well as PW

»

Beneficiary level on a sample basis: beneficiary details such as month of pregnancy and location,
stock received, months of stock in hand, total need in tablets

The analysis was also regularly shared with the program and supply chain in the district. Exhibit 29 shows a
snapshot of the tool used for collating and analysing this data
Exhibit 29 : Snapshot of the Logistics MIS Excel Tool
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Impact
Any logistics MIS has a crucial impact, as it allows monitoring, decision making and improvement projects
in the supply chain. The MIS allowed the program and district to make accurate and timely indents to state
for stock, plan distribution etc. It formed the basis for developing supply chain strengthening interventions for
the partners, such as distribution tool (refer to UP distribution caselet) and ANM stock management guide
(refer to caselet on UP inventory management). The overall impact of the MIS can be best measured by the
improvement in stock availability of the districts as depicted in Exhibit 30 by the end of the project period in
September 2019. It should be noted that the district level stock before September never managed to create
any buffer due to chronic shortages downstream. This improvement happened due to timely and informed
decisions as well as supply chain strengthening based on the analysis of MIS. While it is not sustainable to
continue such a manual MIS system, it proves the usefulness of having DVDMS at block/CHC and PHC
levels and an app based LMIS solution for field level workers that is part of or integrated with DVDMS.
Exhibit 30 : District months of stock improvement
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Successful eLMIS adoption through a
comprehensive approach from state to
local levels

Challenges
In 2018, DVDMS/eAushadhi application was introduced in the Jharkhand. However, the application
became functional at the end of 2019. Despite being in the approved PIPs, the system had not been rolled
out fully in the districts and the blocks. Most of the personnel handling supply chain in the districts and blocks
were not trained on the Micro-nutrient (MN) programs and record keeping. There was lack of computer
skills and efficiency among personnel at different levels of supply chain management to ensure reporting in
e-Aushadhi application. Also, there was an absence of supportive supervision to enable transformation of
the system from paper-based to portal-based online system. All these resulted into untimely or no update of
supply status in the application. Hence, real time monitoring of MN supply to assess stock out, adequacy
and expiry of IFA was not happening across the levels. Though the real-time data were available for the state
warehouse but getting real-time data from districts and block was a challenge. With the technical support
from WeCan and UNICEF, the usage of e-Aushadhi application started functioning in the state gradually.
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Intervention
1. ADVOCACY FOR BUILDING
CONSENSUS: The development partners
advocated to build a consensus at the
state level under the ownership of NHM
in Jharkhand on the use of DVDMS/
eAushadhi to monitor and manage MN
supply chain mechanism in the state.

State+ District +
Block
Government
officials & public
health professionals

Partners working
on MNs under
RMNCH+A
program of NHM

C-DAC- Technical
team supporting
the e-Aushadhi
platform

Canvassing by
WeCan
with support from
UNICEF and
Evidence Action

Building
Consensus
among Key
Stakeholders

Comprehensive
strategy for MN
supply chain
strengthening

2. INSTITUTIONALISING REVIEW
MECHANISM: The development partners
also established a mechanism for regular
meetings with the officials from all levels
of public health facilities, C-DAC and
development partners under the ownership
of NHM, Jharkhand which led to regular
review of supply chain mechanism.

Different levels of public health facilities
State

Institutionalising
Review
Meetings

Regular
assessment of
supply chain
mechanism

District

Block

Regular
Review
Meetings

Measures to
strengthen and
improve usage of
DVDMS/
e-Aushadhi

Formulating
policies and
directives to
ensure regular
stock updates

3. CUSTOMIZATION OF DVDMS / eAUSHADHI PLATFORM: Technical Support in the customization
of DVDMS/eAushadhi platform was provided to enable informed decision-making on forecasting,
procurement, supply, and distribution of data by the program officers. All the MN Supplements were included
in the EDL in e-Aushadhi application. Features such as the dashboard were tailored to the need of the state.
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FEATURES INCLUDED IN DVDMS/E-AUSHADHI FOR BETTER SUPPORT TO MN SUPPLEMENTATION PROGRAMS
Back-end support
by C-DAC to
program managers
and users of
DVDMS/
e-Aushadhi to
minimize delays in
stock-updates due
to technological
issues.

Provision for
capturing login,
logout and
activity details
of storekeepers
to enable
monitoring at the
state level

AUTOMATED
OPTIONS
- alert for drugs
expiring in near
future for the state
and districts
e-mail for alerting concerned
personnel on
district-wise
stockout situation

Number of
stockout days
of drugs for the
previous month,
capturing data
on the first day
and last day of
every month

STATE
DASHBOARD
- Active/Inactive
stock (district wise)
- Essential drug
details
- Drug excesses &
shortages

Inclusion of all the
MNs in DVDMS/
e-Aushadhi drug
list

4. MONITORING AND DATA VALIDATION: Joint monitoring visits were undertaken for data verification
through spot checks at facilities and telephonic surveys were administered for validating data that was being
updated in DVDMS/eAushadhi.
MONTHLY STOCK VALIDATION

FACILITATED
BY WECAN
& C-DAC
TEAM
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Monitoring

Dumka

Supportive Supervision

Lohardaga
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Scaled to all the
24 districts in
Jharkhand

5. TRAINING AND CAPACITY
BUILDING: Series of trainings and
refreshers were conducted for the personnel
managing supply chain at the state and
district levels under the guidance of NHM,
Jharkhand.

Training through
video-conferencing
on DVDMS/
e-Aushadhi by
NHM

4 state level
training programs
for strengthening
e-Aushadhi alongi
with C-DAC

Personnel from public health
facilities from all 24 districts of
Jharkhand

254 personnel from district
warehouses, district hospitals,
sub-divisional hospitals and
community health centers

Impact
In any supply chain management, MIS is crucial to take decisions and reduce the lead time in the entire
process. This helps in reducing stock out rates and improve adequacy. In Jharkhand, the state warehouse is
connected online with all the warehouses and drug stores at the districts and blocks, including the Medical
College Hospitals. A total of 254 facilities are now connected online. The state has already initiated the
process of indenting, issue of purchase order, issue, challan, receipt etc using e-Aushadhi application. With
availability of this data set, monitoring and review has become easy and decisions can be taken to address
the gaps in supply chain quickly. Still, this is an ongoing process and the NHM is continuously strengthening
the system and building capacity of the personnel for effective utilisation of digital portals.

Information System

67

Key Concepts and Processes in Information Systems
DVDMS/e-Aushadhi is an online software platform being used in Departments of Health and Family Welfare
and Medical Corporations including, Jharkhand, MP and UP4. It is deployed for managing the supply chain
of essential medicines including nutrition commodities. The application helps in managing indents, orders,
receipt, issue, cost of commodities, and quality control of drugs. Such logistics management information
systems can link different levels of facilities in the health system (State warehouse, Medical Colleges Stores,
Regional warehouses, District warehouses, Sub-divisional Hospitals, CHCs, PHCs and Sub-health Centre)
through information which enable them to perform their responsibilities in the supply chain role.
Usually, the common challenges faced by health systems across the levels on supply chain management
areas are as follows:
» Poor recordkeeping leading to incomplete and outdated stock and consumption records
» Late and no reporting, and incomplete and poorly made reports
» Lack of data mobility up or down the system- lack of report submissions from lower health facilities to
districts, districts not sending reports to state or central warehouse on time, delay in feedback from centre
to districts and lower health facilities. In such situations, data is not used for decision-making in the supply
chain.
Exhibit 31 : Importance of eLMIS in the process to ensure last mile delivery of micronutrients

Source: Jharkhand State Action Plan for Micronutrients

MEITY Annual Report 2018-19

4
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The e- LMIS coupled with trained personnel gives an opportunity to address the above challenges by linking
the warehouses and stores at all the levels of health system. The customization of DVDMS/eAushadhi by
inclusion of all the micronutrient supplements under RMNCH+A program has helped in generating real-time
data on adequacy, stock-in-hand and stock-out, short expiry stock, etc. This gives an opportunity to the
Warehouse managers, Store in-charges and Program Managers of NHM to monitor, supervise and review
supply chain. It helps them to keep a track of the short expiry to take informed decisions on procurement,
supply, and distribution. The availability of the real time data and institutionalization of supply chain review
has enabled the program managers in the state and districts to take quick decisions to resolve supply chain
issues. At present, the eLMIS (DVDMS/e-Aushadhi) is linked to all the health facilities at states, districts and
blocks. But to complete the cycle of supply chain and ensuring last mile delivery without interruption the Subhealth centres (ANMs) must be added in this eLMIS network. An app based mobile application for ANM
aligned with DVDMS/eAushadhi could be an option worth exploring.
Logistics MIS for FLWs
The supply chain data provided by the eLMIS system at the state, district, block and PHC level is critical but not
complete for end-to-end supply chain management. Last mile logistics is often the final determinant of overall
supply chain performance and effectiveness as this is where the beneficiaries finally receive the nutrition
commodities. Besides, the CHC nutrition products are received, stocked and dispensed at community/field
level stocking points by FLWs. A basic MIS framework for last mile logistics is provided below which not
only completes the visibility and supply chain monitoring across the chain but also empowers FLWs and their
supervisors to manage the last mile logistics efficiently.
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Summary of Learnings & Recommendations

N

utrition supply chain can function effectively only if the entire supply chain cycle of forecasting,
procurement, distribution and storage and inventory management works efficiently. Information
systems are also a vital thread that help to streamline the flow of goods based on data and information.
Supply chain managers need to deploy best practices emanating from theory as well as practice from
various states in order to improve the performance of the nutrition supply chain and hence the program.

KEY LEARNINGS
Forecasting
»

Experiences from MP and UP show that use of a forecasting tool has great impact as it improves
forecast accuracy and overcomes deficits in the capacity of forecasters. It helps in streamlining the entire
forecasting process and data.

»

As seen in MP, the use of tool especially at a sub-state level still requires capacity building and monitoring
even though the level of handholding is greatly reduced. Budget allocation in accordance with forecasting
is a must to ensure the success of any forecasting exercise.

»

From the UP experience we learn that making a tool easy to use with pre-populated data and easy table
style reference lookup improves usability and adoption.

»

From Jharkhand we can imbibe how improvement is a change management exercise involving different
stakeholders from state to sub-district levels.

Procurement
»

The experience in UP shows that professional streamlining of procurement has a transformative impact.
Included in this professional approach is a service orientation to the customers, i.e., the program as well
as suppliers who are both key stakeholders.

»

The Jharkhand case study highlights the importance of improving the entire procurement cycle and not
just focusing on tendering. The role of data and systems is especially crucial in managing procurements
effectively.

Distribution
»

The MP case study proves that in resource limited settings, innovation and optimization have a profound
impact. The cross-program utilisation of vaccine vans when free shows how limited infrastructure can be
leveraged for more productivity with minimal increase in costs. Using route planning and optimization in
the last mile again shows how scarce resources can be tweaked for solving distribution challenges.

»

The experience from UP shows that distribution planning with the use of simple excel tools can make a
significant difference at the district level in terms of stock availability.
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Storage and Inventory Management
»

Experiences from MP stands testimony to the importance of setting scientific stock norms based on
demand, replenishment frequency and lead times. Different norms are required at state, district and block
levels and eAushadhi can be leveraged for enforcing norm-based replenishment.

»

The experience from UP proves that inventory can also be effectively managed at the last mile by creating
simple guidelines which even non-pharmacists can follow. Thumb rule calculations can be used instead
of complex formulae for ordering and setting inventory norms.

Information Systems
»

The MP experience teaches that eAushadhi/DVDMS system can be adopted and used more widely if
users are given customised manuals and training in order to meet their needs. Comprehensive assessments
to gauge user needs are equally important before designing the manuals and training.

»

In case of UP, it is evident that while it may take time to deploy eLMIS upto the last mile, simple manual
Excel based systems can be used in the interim. Unless inventory and replenishment are based on data,
availability to beneficiaries cannot be improved.

»

Jharkhand shows that successful eLMIS implementation is a mission critical initiative. The use of the fivepoint framework of advocacy for building consensus, institutionalising review mechanism, customization
of DVDMS / eAushadhi platform and monitoring and data validation can be replicated across different
states in the process of deploying eLMIS rollout and adoption.

KEY RECOMMENDATIONS
Supply chain practitioners and program managers in the states are encouraged to make best use of this
handbook by following these steps:
1. Study the AMB-NCEAR A assessment as well as any other supply chain assessments done in your
state in the last 5 years to identify key supply chain functions i.e., forecasting, procurement, inventory
management etc that need strengthening and improvement
2. Use the specific content in this handbook in terms of case studies and technical concepts along with
the AMB operational guidelines and training toolkits available at https://anemiamuktbharat.info/
resources/to devise alternative solutions/project for improvements
3. Discuss the projects with AMB partners active in your state as well at the national level to further develop
and finetune the interventions
4. Develop project implementation plans covering objectives, activities, deliverables, timelines,
responsibilities and budgets
5. Ensure the support from the partners in the state as well as state NHM for the projects
6. Secure funding for the projects through partners as well as the Program Implementation Plans (PIPs).
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Glossary of Terms
ABC categorization

A framework to categorise the inventory based on its volume,
value, and other important parameters. The framework helps in
identifying the most important items (category A) to which one
should give their maximum attention and time.

Active Pharmaceutical
Ingredient (API)

The biologically active component of a finished pharmaceutical
product.

Alternate Vaccine Delivery
(AVD)

A system under India’s immunization programme for ensuring the
availability of vaccines and other supplies during immunization
session days by engaging local persons as AVD provider.

Anaemia

A condition in which a person’s blood does not have enough
healthy red blood cells (RBCs) or haemoglobin, thereby lowering
the blood’s oxygen carrying capacity.

Anemia Mukt Bharat (AMB)

A programme launched by the Ministry of Health & Family Welfare
and UNICEF to reduce the prevalence of Anaemia all over the
country.

Anganwadi Centre (AWC)

Rural childcare centre set up in India under the government’s
Integrated Child Development Services programme in 1975.

Anganwadi Worker
(AWW)

Staff who run and oversee the activities at Anganwadi Centre.

Auxiliary Nurse Midwife
(ANM)

Village-level female health worker who is the first contact person
for the community to avail health services. ANMs work out of health
sub-centres, which is a village-level institution to provide primary
health care services to the community.

Chief Medical Health
Officer (CMHO)

Head of the district health administration who is responsible to
appropriately plan, effectively implement, and actively monitor
health care activities in the district. CMHO is also responsible to
coordinate with district officials from the other departments.

Community Health Centre
(CHC)

Community-based healthcare institution that serves the populations
with limited access to health care. CHC serves as the referral centre for
around four Primary Health Centres and has four medical specialists
(surgeon, physician, gynaecologist and paediatrician). It has 30 beds
with one OT, X-ray, labour room and laboratory facilities.
Glossary of Terms
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e-Aushadhi or Drugs
and Vaccine Distribution
Management Systems
(DVDMS)

A web-based supply chain management system to automate
and streamline the purchase, supply, distribution and inventory
management of various drugs, vaccines, and other healthcare
commodities.

e-Logistics Management
Information System
(e-LMIS)

A web-based system for collecting, processing, reporting and using
health products’ data gathered across all levels of the health system.

Enterprise Resource
Planning (ERP)

An integrated suite of business applications for automating the key
business processes of an organization.

Essential Medicines

As defined by World Health Organization, these are the medicines
that “satisfy the priority healthcare needs of the population”.

Frontline Health Workers
(FLWs)

Community health workers who provide health services directly to the
communities, especially in remote and rural areas.

Gram Arogya Kendra
(GAK)

Village-level health centre for achieving universal health coverage.

Health Management
Information System (HMIS)

A digital initiative under the National Health Mission, Government
of India to act as a gateway to the information regarding the health
indicators of India (derived through data uploaded by the States and
Union Territories).

Iron and Folic Acid (IFA)
supplement

An oral supplement (in form of syrup/tablet) containing 30 mg to
60 mg of elemental iron and 0.4 mg of folic acid. The supplement is
associated with a reduced risk of iron deficiency and anaemia.

MP-Aushadhi portal

A web based application which deals with the management of stock of
various drugs, sutures and surgical items required by different district
drug warehouses in Madhya Pradesh”.

MP-Equipment
Maintenance and
Management System (MPEMMS)

An application to track equipment details in an orderly manner (from
installation to condemnation) across government labs and hospitals in
Madhya Pradesh.

National Health Mission
(NHM)

An initiative launched by the Government of India in 2013 (subsuming
National Rural Health Mission and National Urban Health Mission) to
achieve universal access to equitable, affordable and quality health
care services that are accountable and responsive to people’s needs.
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Primary Health Centre
(PHC)

State-owned rural healthcare facilities serving as a first contact point
between the community and a qualified medical officer. PHC acts as a
referral unit for around six health sub-centres and has four to six beds
for the patients.

Programme Implementation
Plan (PIP)

A process that facilitates the annual planning, approval and allocation
of budgets for the various programmes under the National Health
Mission (NHM).

Record of Proceedings
(ROP)

A document containing the budgetary approvals under NHM for the
financial year and serves as a reference document for implementation.

RMNCH+A

A strategy under NHM to improve Reproductive, Maternal, Newborn, Child and Adolescent Health. The strategy is built upon the
continuum of care concept and is holistic in design, encompassing
all interventions aimed at reproductive, maternal, new-born, child,
and adolescent health under a broad umbrella, and focusing on the
strategic lifecycle approach.

Schedule X drugs

Drugs related to opioid and psychotropic substances which cannot
be sold without the prescription of qualified and registered medical
practitioner.

Stock Keeping Unit

A product code assigned for the purpose of inventory management
and ease of record-keeping.

Supply Chain Management
(SCM)

Management of the flow of goods and services, including all activities
for transforming a raw material to a final product and delivering it to
the customer.

Transport Management
System (TMS)

A logistics platform to enable planning, execution and optimization of
physical movement of goods.

Village Health and Nutrition
Day (VHND)

A monthly event organized at Anganwadi (or other identified) centre,
where the community interacts freely with the health personnel to
obtain basic services and information.

Vital-Essential-Necessary
(VEN) classification

A framework to classify the drugs, medical sundries and raw materials
under “vital”, “essential” and “necessary” categories based on their
criticality in service delivery.

Glossary of Terms
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Annexure
Detailed guidance on logistics management including checklists, forms and tools can be found in the
document at this link https://toolkits.knowledgesuccess.org/sites/default/files/logihand_1_0.pdf
Annexure I contains a list of few tools which could be considered:
» Pallet lift truck
» Pallet jacks
» Walkie stackers
» Walkie reach stackers
» Counterbalance lift trucks
» Narrow-aisle reach trucks
» Rolling warehouse ladders
Table 4: Sample Worksheet for Estimating Shipment Receiving and Staging Space Requirements:
Complete Data Method.
Type of
Date of Txn Commodity Total amount Amount
Transaction
per carton

No of
Cartons

Size of
Carton

Cartons per No of one
one cubic cubic meter
pallets
Meter
required

Receipt/
Issue

27/10/20

Zinc Tablet,
25 mg

2,000,000

20,000

100

5 m x .25 m
x .25 m

32

4

Total

Table 5: Ideal layout for storing unusable items
Type of commodity
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Storage method

Example Items

Low inventory items stored and
issued in smaller packs

Fixed (entire stock kept on shelves)

Specialized medicines

Bulky items stored and issued in
complete pallets

Fluid (entire stock kept on pallets)

Equipment

Items contained in large cartons
stored on pallets but issued in
shelves)

Fixed (stock to be issued kept on
shelves and fluid (bulk stock kept on
pellets)

Essential drugs that are and fluid
by bottles or small packs; smaller
packs
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Table 6: Racking system
Storage System

Description

Advantages

Disadvantages

Pallet Stacking

Boxes are stacked on top
of each other on a wooden
pallet

»
»
»

Low cost
Can be moved
Expensive floor
renovations not needed

»
»

Can become messy
Limited vertical height
wastes space

Static Shelving

4 vertical posts supporting
one or more horizontal
shelves with range of depth
and load capacities

»
»
»

Medium cost
Can be moved
Expensive floor
renovations not needed

»

Must carry boxes on
and off shelves by hand
Limited vertical height
wastes space

Product stored on pallets
arranged in shelf-high rack
bays

»
»
»

Can be stacked high
Durable
Can hold heavy loads

»
»
»

Pallet Racking

»

Need strong, level floor
Most expensive
Cannot be easily
reconfigured

Table 7: Types of reports generated
Reports

Description

Picking List

Lists storage locations for each product in a customer order. Storage locations are listed
according to first-to-expire, first-out. Warehouse personnel can use this report to assemble
a customer order for shipping.

Inventory by storage
location

Lists product quantities and expiration dates at each storage location. Warehouse storage
location personnel use this report to verify reported inventory quantities against physical
counts.

Inventory by expiration
date (aging)

Lists products at each storage location according to expiration date. This report identifies
products that will expire within a specified time frame and enables warehouse personnel to
reallocate or remove products about to expire.

Closed customer orders

Lists product quantities shipped for each customer order that has been completely shipped.

Open customer orders

Lists product quantities ordered for each customer order submitted to the warehouse, but not
completely shipped (includes customer orders that have been partially shipped).

Closed purchase orders

Lists product quantities ordered for each purchase order that has been completely received.

Open purchase orders

Lists product quantities ordered for each purchase order that has been submitted to the
vendor, but not completely received (includes purchase orders that have been partially
received)
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Figure 1: Flow chart for the suggested resources
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FOR MORE INFORMATION PLEASE CONTACT:
Mr. Binu Anand
National Head, WeCan

Email: banand@ipeglobal.com
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