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“Nine times of ten an army has been destroyed because its supply lines have been severed.”

Douglas MacArthur
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Abstract

Consequences of natural disasters and military conflicts are becoming more dev-
astating with the increase of population. Supply planning is widely studied and
applied in commercial sectors, while not being fully benefited from by the human-
itarian aid organizations. Volunteering movements fill gaps in which more formal,
structured organizations are not able to respond.This project examined the opera-
tions of grassroots organizations during the russian invasion of Ukraine in 2022.

A stakeholder analysis and a detailed research of fulfillment of the request pro-
cess and inventory management of the grassroot volunteering center was conducted,
based on centers request and supply real-time data, personal interviews of volun-
teers, life process observations.

As a result, this project offers recommendations how to start using data for de-
cisions makers in volunteering centers, icluding supply planning, providing an ex-
ample for other similar centers. The project offers a good starting point for future
research.
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Chapter 1

Introduction

1.1 Humanitarian Relief Efforts in Military Conflict and the
role of Grassroot Organizations

Despite the technological advances at the dawn of the 21st century such as the dig-
ital art and renewable energy, humanity still faces the devastating consequences of
natural disasters, such as floods, fires, tornados and manmade ones, such as air and
water pollution, famines and military conflicts. Governments and nongovernmental
organizations (NGOs) alone are not able to respond to these challenges. Volunteer-
ing movements fill gaps in which more formal, structured organizations are not able
to respond. The volunteering movement is growing globally with many organiza-
tions focusing on gathering and distributing humanitarian aid in response to natural
and manmade disasters.

Grassroot organizations are civilian movements in which individuals self orga-
nize and volunteer for a cause. Local grassroots efforts play a pivotal role in disaster
response and recovery, particularly in logistical efforts related to humanitarian relief
efforts. Diverse in scale, ‘humanitarian logistics has been defined as ’the process of
planning, implementing and controlling the flow and storage of goods and materi-
als as well as related information, from point of origin to point of emergency, for the
purpose of meeting the end beneficiary’s requirements’ (Laan et al., 2016)

The Revolution of Dignity in 2014, the annexation of Crimea and military con-
flict in the East of Ukraine pushed Ukrainians to cooperate, forming a new wave of
volunteering movement. For instance, the number of public organizations is grow-
ing according to the National Service of Statistics of Ukraine, which states that the
number of NGOs is increasing by about a thousand a year (4 percent) (Karmazina,
2018)

FIGURE 1.1: Number of governing bodies of public organizations by
region, Public organizations report by National Service of Statistics of

Ukraine, 2018

The study (Zaychenko, 2022) shows that most of the samples are small local or-
ganizations, uniting people of the area under a common cause. While NGOs are
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formal organizations, many of which rely on volunteers, many more informal grass-
roots organizations exist in which countless Ukrainians volunteer - statistics for this
volume of effort do not exist.

Grassroot initiatives play a crucial role in the acute response phase until more
established humanitarian aid organizations can enter. These initiatives establish the
humanitarian aid demand rates and build initial communication networks. As well
described by Elizabeth Dunn in (Dunn, 2022): “I have seen this approach offer lots of flex-
ibility: grassroots organizing can change quickly in response to changing conditions. Unlike
what happens with traditional refugee aid groups, there’s no need to clear those changes with
donors, develop new project proposals or deal with the paperwork and red tape. I have also
observed that when local volunteers do the bulk of the work, aid can be distributed more
efficiently. It passes directly to refugees themselves – who can also choose what help they
accept”

Being small, local and agile, grassroots organizations provide critical humanitar-
ian relief in disasters. However, the operations research, logistics, network analysis,
and supply chain management aspects of this critical response are understudied.

1.2 UCU Volunteering Center

This project is based on the case study of the one volunteering center (VC) in Lviv,
Ukraine, that was established on February 24th, 2022 when Russia invaded Ukraine.
UCU VC - is one of many grassroots organizations that emerged as a response to
war, collecting humanitarian aid from donors from all across the globe, and sorting
and distributing it in the country. Formed by the students of Ukrainian Catholic
University (UCU), after 3 months of operations, the center has gone through several
challenges that shaped its internal processes and division of responsibilities.

General panic is perhaps the greatest threat to the sustainability of its operations,
execution of processes and overall organizational sustainability. Requesters often
were experiencing panic attacks, which then translates to UCU volunteers, increas-
ing their anxiety-causing improvisation in task completion. This sense of urgency
reverberates back to suppliers, often from other countries, adding enormous pres-
sure on logistics and sorting volunteers, increasing the risk of errors. After several
weeks of operations, the center was able to mitigate the ‘panic effect’.

After the initial panicked response, the Center is able to consider planning and
redesigning its processes for sustained operations. At the same time, several prob-
lems remain unsolved: inconsistent workload for volunteers due to variability in
supply arrivals, random supplies, and quantities, and overwhelming and unpre-
dictable demand. People - are the most valuable resource for grassroots organiza-
tions, as they are operating solely on volunteers’ desire to contribute their own time
and energy towards a good cause. While the number of people helped is a key per-
formance metric for such centers, it is critical to reducing volunteer burnout. Having
established initial processes, UCU volunteering center (See Chapter 4) is now at the
crossroads of being long-term oriented and implementing planning and schedules,
or alternatively, dissolving.
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Chapter 2

Problem Statement

Since the current russian invasion of Ukraine on Feb 24, 2022 many people have
united around newly created or existing volunteering organizations to provide hu-
manitarian aid to the regions that suffer the most from military conflict. Volunteer-
ing centers play an important role in collecting humanitarian aid from local and
foreign donations, sorting and distributing it to the ones in need. As much as big
volunteering centers are fully operating in Ukraine, many recently created centers
and grassroots organizations are filling gaps left by established organizations unable
to respond due to a lack of local contacts, agility, or flexibility. Having sufficient flex-
ibility and little to no bureaucracy, small volunteering centers have the advantage
of a faster response compared to centralized humanitarian aid hubs, being able to
fulfill smaller and more local requests.

Civilian populations rarely prepare for war, particularly in regions that have ex-
perienced long periods of peace. The onset of war is never completely known, much
less communicated to a civil population ahead of time. While some response orga-
nizations such as the Red Cross, and United Nations have processes and systems
developed, conflict situations are dynamic and it may take several weeks or even
months before even the best-prepared organization is able to respond. Therefore,
most humanitarian response processes are built ad-hoc, including supply chains.
Amongst several problems volunteering centers face are problems of unstable sup-
ply inflow, a surplus of several items, and scarcity of others. Oftentimes requests for
needed supplies are outdated by the time they are fulfilled by a supply provider.

In response, this project evaluates the potential of using data for operational ef-
fectiveness of grassroots organizations during the war using the case study of UCU
VC. In doing so, the project analyses demand-supply data, provides relevant met-
rics for measuring the center’s performance, and offers recommendations for supply
planning.

The direct impact of this project is that the UCU center will be able to asses
their past performance and discover how inventory planning can help fulfill more
requests while operating under uncertainty. A second goal for the project is to share
the discoveries with other volunteering centers as an example of the implementation
of data-driven supply planning as a step to ensuring sustainability. Finally, this
project aims to bring attention to this field of study and involve more specialists to
apply data analysis for supply planning similarly to the retail and business supply
chains.
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Chapter 3

Literature Review

3.1 Devastating consequences of military conflicts

Since the dawn of civilization, humans have suffered from war. Wars differ in terms
of the scope of cruelty inflicted, organization, duration, and scale. Worldwide, an es-
timated 27 conflicts are ongoing. The Global Conflict Tracker categorizes these con-
flicts into three groups: “worsening,” “unchanging,” and “improving” - currently
not a single conflict described as “improving.”Aside from the propaganda perspec-
tive of heroism and romantic view of people’s sacrifices, military conflicts always
lead to devastating consequences for the majority of the local population. As esti-
mated 2 billion people around the world are directly impacted by war. Last year, 84
million were forcibly displaced because of conflict, violence, and human rights vio-
lations. And this year, we estimate that at least 274 million will need humanitarian
assistance. (Nations, 2022) In Ukraine 6,642,659 as of the moment of writing have
left the country (UNHCR, 2022) and over 2 million have been internally displaced
(Ukraine, 2022),(Semenova, 2022), and over 4 million people lack access to basic
needs such as food, water, medicine. The actual number is higher and difficult to
estimate, as 20 percent of the territories are occupied now and there is a shortage of
almost everything while people are being forced to stay or leave to russia. (Ukraine,
2020), (UNICEF, 2022)

While supply chain operations and logistics are well-established in the com-
mercial sectors, these methods are not applicable in military situations(Pedraza-
Martinez and Van Wassenhove, 2016). Roads are disrupted, and communications
channels are distributed. Rapid onset of demand for humanitarian relief is similar
to that encountered in natural disasters. This section examines relevant literature
from humanitarian logistics, and commercial applications

3.2 Humanitarian impact of military conflict

Governments and other humanitarian aid organizations are developing different
strategies for providing fast response to massive disasters. A big part of the work is
to determine the population groups exposed to risk and understand their needs, as
different environments require different supplies and critical times of delivery. As
an example, human life being the highest priority, it is vital to deliver fitting medical
equipment on time and in the needed quantity. Therefore, estimating the kind and
scale of needed help is a necessary step for developing a response plan. The Agency
for Healthcare Research and Quality funded a research project titled the “Hospi-
tal Surge model” which estimates the number of casualties expected from an event,
their arrival condition, and the resources that might be needed to treat them. Several
models like the ones mentioned above and existing disease spread algorithms can
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be used to assess the resource requirements and demand patterns for medical sup-
plies. In (Zhou and Olsen, 2016) the authors bring attention to the increasing trend
of consequences of emergencies and disasters becoming more devastating over time,
having a growing number of injuries and casualties.

3.3 Inventory planning

Retail inventory planning has moved forward significantly over the last couple of
decades. Many services can deliver ordered goods in a few days, having fast logis-
tics and well-estimated stock. A great example of a leader in supply chain manage-
ment, smart logistics, and bold technical decisions is Amazon, offering delivery on
the same day as placing an order. Benefiting from big data and demand forecasting
algorithms, the company has introduced the power of data for a fast response. What
if there was an ‘Amazon’ for healthcare or humanitarian aid? Unfortunately, being
not so profitable as retail, the rate of adoption of such technologies is low. At the
same time, inventory management during emergencies is very different from that
during normal operating conditions. As highlighted in the paper (Zhou and Olsen,
2016):

Demand is highly unpredictable
Even if an organization was planning and accumulating supplies for a disaster

of a particular type, there can easily be a chain reaction and a new type of disaster
caused. As an example, in April 2022, russian rockets hit Kharkiv city and caused
a massive fire on the enterprise producing automotive chemicals, which later was
fully destroyed. As a result, the local population’s need for humanitarian aid started
to include not only food and first aid supplies that are usually sent to the cities suf-
fering from missile attacks but also medical supplies for chemical poisoning (Ukrin-
form, 2022). The estimations of general quantities also rely on a population census,
which is most often far from the real number.

Supply quantities are lead times are highly stochastic
Delivery logistics as the circulatory system of humanitarian aid organizations

is highly vulnerable to environmental changes. Roads are often damaged or com-
pletely destroyed by aggression forcing organizations to find other routes for deliv-
ery, which takes time and significant effort.(Latschan, 2022)

Backorder penalties are high in terms of costs and life loss
When a disaster strikes, the countdown is for hours, if not minutes. Under nor-

mal operating conditions, backorder costs are expressed in dollars or other currency.
In contrast for humanitarian aid organizations, the most significant costs are hu-
man lives. Thus, typical inventory planning models are not applicable in disas-
ter situations. At the same time, alternative deprivation costs were introduced in
(Pérez-Rodríguez and Holguín-Veras, 2015), used in inventory allocation and dis-
tribution models for post-disaster humanitarian logistics. As a result from one of
the discussed models (IA-PTP) followed a suggestion to keep frequent smaller size
deliveries to recipients from close areas, and less frequent but large size deliveries
to distinct ares. At the same time, the model is not suitable for the project, as it
is designed for post-disaster environment logistics, while this project examines the
grassroots operations during an ongoing ’disaster’ - military conflict with focus on
practical recommendation for supply planning.



Chapter 3. Literature Review 6

3.4 Inventory planning for Emergency Relief

The authors in (Zhou and Olsen, 2016) review several papers introducing models
based on case studies of inventory planning for emergency relief operations in Su-
dan, the private healthcare sector in Malaysia and a single humanitarian agency op-
erating a warehouse in Kenya, as well as more theoretical approaches. While these
studies are all in the humanitarian relief context, the methods are not applicable to
the UCU center, as they are concentrated on balancing between holding costs and
time of a delivery. In contrast, grassroots organizations holding costs are largely
overlooked by out-of-stock costs and are equal to the expiration costs.

Due to the rapid development and little to no data recorded, grassroots organi-
zations during military conflict are rarely adopting any inventory planning method-
ologies, unlike their bigger brothers - large international funds or governmental pro-
grams. The estimation often relies on the domain knowledge of people involved in
communication with the target population and suppliers. As well put by (Dunn,
2022) “Grassroots responses are by definition not standardized. Instead, they are the
result of a million individual responses to a crisis: one room to share, one person
driving a car, and so on.” Therefore, models of most interest to grassroots are with
the multiple suppliers, often non-stable ones, capturing the stochastic nature of sup-
plies inflow and outflow, focusing on determining minimum stock level and size of
order, and implementing rather a proactive strategy, than a reactive one.

3.5 Metrics to evaluate performance

Several metrics exist to measure the performance of organizations providing hu-
manitarian aid. The target of humanitarian aid organizations during disasters is to
minimize the number of deaths and alleviate human suffering. Taking into account
that it is impossible to predict the exact location of the next disaster missile attack,
so therefore to evacuate all people, the goal then is well described as: ‘mitigating the
’ . . . urgent needs of a population with a sustainable reduction of their vulnerability
in the shortest amount of time and with the least amount of resources’(Laan et al.,
2016). Respectfully, the metrics for any systems must align with the goal and given
the processes in grassroots:

• Time to fulfill request - response time (Zhou and Olsen, 2016);

• Number of people helped and percent coverage of the requests;

• Low request decline rate
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Chapter 4

UCU Volunteering Center (VC)
Analysis

4.1 About the VC

The UCU Volunteering Center arose from human kindness and unbreakable spirit.
Starting from a single student’s desire to help those most affected by the conflict by
collecting and distributing humanitarian aid supplies, the organization soon grew to
include several dozen individuals in self-formed departments or teams. Some of the
departments later merged, some were divided into smaller units. For example, the
volunteering center used to have a logistics department, consisting of 2 people who
were responsible for finding a way to deliver supplies to the requester. They found
cars, agreed on the dates of delivery, and kept the communication until confirmation
of arrival. After the first few weeks of operation, as more routes were established,
requesters began to pick up supplies directly from the center. Therefore, the logis-
tics team switched to other operations. Small organizations are more impacted by
the external instability. At the same time, the rule ‘adapt or die’ is very applicable.
Iteration by iteration, challenge by challenge, the center is improving its operations
and finding new opportunities for growth.

4.2 Stakeholder analysis

Within two weeks volunteers understood the need to share responsibilities and nat-
urally formed the following center structure: Head Office and Inventory Manage-
ment, also often called the Humanitarian Office. The Head Office consisted of 4 peo-
ple: a ‘CEO’, a ‘visioner’, and a strategic partnerships manager. The fourth founder
became a volunteer coordinator. These people joined the center in the first week
and gathered others to create the current form of the center. Humanitarian Office
currently consists of Administration, who members include: the Finance manager
and Request manager; and Inventory Team, which includes the Data Managers, Vol-
unteer Coordinators and workers. No individual has a formal title and all of the
people mentioned above are volunteers; however, this terminology is used in the
center. Furthermore, amongst the volunteers, it has been observed that an organiza-
tional hierarchy has been established, with the Administration team occupying the
higher echelons of the organization.

4.3 Limitations and center security

From a personal safety and security perspective, it is important to note that the vol-
unteers at the center are primarily current or former students of UCU. In only a few
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cases was where someone from the broader university community was allowed to
join volunteers with sorting the supplies. This limitation exists because the center is
operating during war, and thus a potential target. In comparison to relief efforts for
natural disasters such as hurricanes or floods, supply chains are not at risk of being
destroyed as in a war in which missiles pose a threat to supply chains. Particularly
with a drastic increase in the population in western Ukraine resulting from many
people evacuating from the front lines, volunteering centers discovered a need for
an extra layer of security. For instance, Lviv Plast keeps the location of their sort-
ing and storage centers secret, known only by their internal community. Collection
locations are made public to accept donations.

One of the key limitations of the volunteering center is human resources. Student
volunteers have ongoing studies, some of the students were internally displaced
from Eastern regions, many have part or full-time jobs. May and June are predic-
tively seeing a decrease in volunteer resources due to the final exams. At the same
time, everyone wants to contribute as much as possible, especially when air alarms
interrupt their nights, reminding them that there are still many people who need
help. Addressing the issue, volunteers decided to implement 4-hour shifts which
for convenience, individuals can select their preferred time from 9 am to 9pm. Vol-
unteers sign up via Google form and can submit new responses in case their avail-
ability changes. Initially, attempts were made to organize volunteers into groups
was 6-hour shifts, but the idea did not live long due to the schedules of many stu-
dents. Being fast to response the center quickly accepted a more flexible approach. In
fact, the center has gone through many operational challenges and every time found
an improvement in terms of organization, responsibility distribution, workload and
others that take significant amounts of time in large organizations to document, dis-
cuss and plan.

4.4 Roles and responsibilities

As mentioned above, volunteer resources are driven by different types of motiva-
tion. One of the biggest values for volunteers the center provides is a feeling of
security and support. Volunteers and coordinators are divided into 3 groups based
on the item storage zones: medical supplies, food, hygiene and other. These teams
are knowledge holders for the zones.

As part of this project, I interviewed and documented volunteering roles in the
center. Based on the volunteers’ feedback, the Figure 4.1 illustrates the snapshot
of the system on April 31, as it has changed since February 24th and will continue
changing as needs arise:
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FIGURE 4.1: Responsibilities, desires and needs per volunteer role in
UCU VC as of April, 2022
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4.5 Request System

During crises like war or natural disaster, demand is highly unpredictable. It is also
rarely captured accurately and more or less evaluated only after the crisis stabilizes
or ends. Attempting to centralize different requests, many platforms offered their
space as a dashboard to connect different suppliers with recipients (like Prozzoro).
Yet, not many centers use it, as they see fewer benefits than efforts for maintaining.
UCU had its own tables for storing and managing request data. Only the Request
person, backup person and CEO have access to the table.

Currently, the center works with a ‘request’ system. Usually, requests originate
from known people or reliable references. There is a base of military contacts,medics
and partner volunteering organizations, which help with the distribution at the final
location, who are communicating with the volunteering center and the end benefi-
cioner. A request - is a text representation of a need documented by the Request
person from a conversation with the recipient. Each request has details about the
receiver, contact person, expected list of supplies, date opened and date closed, and
also status. The supplies are accumulated at the center and then can be used to fulfill
the request. Figure 4.2 demonstrates the lifecycle of a request on April 31, 2022.

Requests are collected directly by phone or messenger by the Requests division.
The person receiving a request verifies if it is realistic to collect by verifying the
availability of items requested on the inventory spreadsheet. The Request Manger
uses subjective judgment to determine if a request can be realistically fulfilled. If
deemed it can, - the request is opened. If not - then the person is advised to contact
other organizations.

FIGURE 4.2: State diagram of a request lifecycle at UCU VC as of
April, 2022

Respectively, each request moves through the states from 1 to 7:
(1)Opened. Then the request is entered in the Google spreadsheets including all

needed details. More on request fields in the ‘Data’ section.
(2) In progress. The Request division forms a ‘Request’ form and prints it on

the A4 paper. Request person adjusts the request list by the availability of supplies
and other opened requests. It is then given to a Coordinator who finds a place for
the future pile to be located. He physically sticks the paper to the wall, indicating a
reserved place.

(3) In progress. Then Coordinator tells the volunteers to collect the needed items
from the request list and place them at the dedicated spot. Volunteers navigate
through the center by themselves and find the location of a needed item (usually
fixed locations for several types of items). They pick up the needed or available
quantity of items by themselves, packing and taking notes on quantities packed.
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(4) Collected. When in ‘collected’ state - Coordinator verifies that the piled boxes
match the request. Request waits to be picked up. When given to volunteers to
collect, the requests are fulfilled within the day. If there is a lack of supplies for some
requested items, they are not added on the next day - volunteers pack at most of
what is available on the day of request.

(5) Sent. When the transport arrives, the Coordinator together with the volun-
teers loads it with a request items and takes a picture before departure. Picture is
necessary for tracking the supplies: in case of any loss or damage - the center will
know that it happened after they sent it.

If the requester can pick up from VC by himself - then the request goes to the
‘Closed’ state.

(6) Underway. If the VC is responsible for delivering the request - then the re-
quest remains open until it reaches the destination and there is a photo proof of the
arrival.

(7) Closed. Request Manager marks the request ‘Closed’ in the database.
Understanding the process of collecting data is an essential step in center analysis

and argumentation for decision making.



12

Chapter 5

Data analysis

5.1 Data flow for requests

While businesses benefit from advanced Enterprise Resource Planning (ERP) sys-
tems, most grassroot organizations don’t have a structured way of collecting data.
There were several approaches to documenting the requests and supplies: UCU cen-
ter used Google sheets, Elohim center in Kyiv used Atlassian Jira, many others used
simple notebooks and paper stickers. Yer the majority of information remains in
messengers, while very convenient and familiar to volunteers, this data is difficult
to aggregate and analyze. Figure 5.1 illustrates the UCU VC data flow as of April 31.

FIGURE 5.1: Data flow diagram of fulfillment of request at UCU VC
as of April, 2022

The Request Manager plays a very important role in the center: evaluating cen-
ter capacity to accept the request, documenting the original request, determining the
list of items to collect, deciding on the distribution of scarce supplies between the re-
quests - intuitive prioritization. Each of these steps is not shown in the datasets - the
actual list of supplies planned to send per a specific request potentially are commu-
nicated through the messenger chats ( as indicated by the yellow arcs in Figure 4.2).
The biggest problem with the current approach is that after the volunteers pack re-
quested supplies, they report about quantities in messenger as well - therefore, there
is no feedback to the database on what portion of request was actually fulfilled (
as indicated by the dashed red arcs in Figure 4.2. As will be shown later, we can
evaluate the total number of supplies of a particular category sent on that day and
compare with the opened requests. However, it is still not possible to determine
how much of the total supplies sent was related to the specific request. Another in-
efficiency is that each volunteer delivers information to the data person in the form
most convenient to them : some send a text message, others send a screenshot of
notes, while others verbally report the number packed sorted, or provide a hand
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written report to the Data person. The data team needs then to aggregate all data
records into a precise number sent received and enter the item data into the cor-
rect category. For example, one volunteer indicated that 20 meat cans and 20 fish
cans were packed; however, there is no specific item inventory category for canned
meat. As a result, the data person needs to map the numbers to existing category:
packed 40 ‘Cans salty’. If the Data Manager can’t find a suitable map, they add a
new category. After a few weeks of operations, the volunteers already know avail-
able categories and therefore provide numbers within categories. At the same time,
it is a big learning curve for newcomers, as generally, there are 7 different supply
categories, consisting of a a total of 419 different item types(See Appendix A (8.4 for
more details). Supply data is stored in a separate database, as it represents the state
of storage at the given time, regardless of the origin of supplies or their destination.
It is used by the Request Manager to evaluate what supplies are currently available
for usage. The data is updated at least once a day as a rule, but usually the data
people enter aggregated numbers to the database several times per day.

5.2 Data Limitations

Data is necessary for ensuring transparency within the UCU center and building
trustworthy relationships with suppliers and partners. At the same time, collecting
and storing request data is a security concern for the center during war. Such data
lists the personal information of volunteers, drivers’ contacts, requests’ destination
and other details. Accordingly this data is very sensitive, as it can be used by the
enemy’s army, as well as tracking records of supplies coming in and out the storage,
as it can change a perception of a volunteer from a regular civilian to be views as
a threat and therefore - to be eliminated. Volunteers are often targets for russian
soldiers (Shutka, 2022). As an example, , in March when there was active military
aggression in the Kyiv region, a grassroot organization located just an hour away in
Kyiv kept all their records in paper format and at the end of the day would burn all
records to mitigate the personal risk of volunteers and their families.

In contrast to humanitarian organizations operating responding to natural di-
asters, obtaining access to humanitarian aid organizations’ data during war, espe-
cially during the acute phase of an unstable conflict, can be a challenge to external
advisors and analysts and requires patience and negotiation skills.

The data used for this analysis was collected after the center established core
roles around mid-March. It is important to note that initial attempts to record data
in the center was a single table with very inconsistent, free text data. Such efforts are
another example of how centers evolve by iterations, not aiming to do everything
perfectly the first try.

5.3 Data Overview

There are two datasets available: request and supply. As both are continously up-
dated, for the project, observations between 2022-03-04; 2022-05-20 were used for
analyses. Contact information for volunteers and recipients was removed for secu-
rity purposed. The request dataset consists of:

Date opened (type: date dd-mm-yy). Date when the Request person received
and documented the request. There were no cases when a request was received on
one day and documented on another.
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Destination (type: string). Freetext string representing the destination where the
request would go. Data entry was inconsistent - the field could contain detailed ad-
dress information; only the name of the city; name of organization; name of military
unit or name of the hospital to receive help, or simply words ‘to the front lines’.
Because of the inconsistency and context specification, manual data cleaning was
required. This column is important for understanding the center’s role and if it is
close to achieving its set goals.

Request list (type: string). This feild is intended to capture the list of requested
items. This field is important, yet consists of the most unreadable part of the data set,
typically consisting of a free text list of items, often without indication of quantities
needed.

Number of people (type: string). This column captures the number of people to
receive help from the request. Due to the freetext data entry, the values are often
not numeric, which made it difficult to parse. Often, the requester did not know the
needed number of items, so they indicated the number of people to serve. Based
on this column and on the ‘destination’ the Request Manager made assumptions
regarding a reasonable amount of supplies to hand out.

Priority (type: integer). This field is intended to represent the importance and
urgency of the request. It is filled subjectively by the Request Manger, who is com-
municating with the requester and therefore can intuitively assess their situation and
intonation. 1- highest priority, 3 - lowest priority.

Comment (type: string). This column captures important notes about the request.
Sometimes fulfillment data is indicated there typically as a result of mistype. Usually
it points to messengers for additional information. This column can be useful for
understanding the context of the request.

Supply sent per request (type: string). This column meant to indicate how much
supply was actually sent to the recipient and therefore allow mapping ‘requested-
supplied’. Initially there was some effort to track it in the requests dataset, but as
more operations moved to the messenger, actual fulfillment data is not available for
the analysis.

Is Closed (type: binary). Field to indicate whether the request is closed. When
the UCU center was providing delivery support for the requests, the request would
only be marked as closed after the confirmation of arrival to the recipient, regardless
of date closed.

Date sent(type: date dd-mm-yy). Date when the supplies left the UCU center.
As more recipients started to pick up from the center by themselves, the values often
coincide with the date of closing the request, which is not represented in the dataset.

Examining the column names it may appear that the center did a thorough job
with data collection. While data collection was significantly advanced compared to
other grassroot organizations interviewed, simple completeness checks reveal the
shortcomings in VC data collection.
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Chapter 6

Center analysis using based on
request and supply datasets

6.1 Initial Requests analysis

Table 6.1 contains how much data was captured during March 3, 2022 to May 17,
2022 in the Request Dataset.

Column name Count
date_opened 575
destination 551
request_lst 569
num_people 255
priority 576
comment 9
fulfilled 27
is_closed 526
date_sent 409

TABLE 6.1: Completeness check for requests dataset as of May 17,
2022

Total number of requests captured is 576. There was only one request did not
have a date_opened, and there were 7 that did not have the request_lst. Important
to note, that there can be multiple requests per day, and some days have none. The
center has accumulated date for 68 unique dates, having an average of 8.5 requests
per day.

Due to the free text manner of data entry, the number of repetitive destinations
is higher than expressed in the data (128 identical values for destination). The more
detailed the destination description is, the more difficult it is to parse the destination
and type of the recipient : military, volunteers or civilians. Most of the duplicate
data points in ‘destination’ column consist of one word - name of the city. At the
same time, there are few entries indicating the repetitiveness of the request. Due to
the emptiness of the ‘fulfillment’ column - it is not known if those requests repeat
because they were not supplied or because the demand increased.
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Priority: value Count
1 555
2 18
3 2
’Text message important’ 1

TABLE 6.2: Value counts for priority of a request in VC requests
dataset as of May 17,2022

Despite the fact that all requests have a priority recorded, 96 percent of requests
were marked as ‘top priority’, which essentialy states that all requests have the same
priority.

Table 6.3 provides the unique value counts for the field Is_closed counts:

is_closed Count
yes 437
no 89

TABLE 6.3: Value counts for is_closed status of a request in VC re-
quests dataset as of May 17,2022

Almost one fifths of the all requests is marked as ’not_closed’. Important to
know, that sometimes the requests are marked as closed when the supplies were
sent to the recipient, even without 100 percent of the requested items and quantities.
At the same time, there were cases when the supplies were sent, but the request was
marked as not closed due to partial fulfillment. Requests that are marked as closed
have a date_sent value as a rule, except for the requests made on March 7-13. These
requests don’t have the date sent, but are considered closed and colored ‘green’ to
make it more visually distinguishable for the Request Manager. Taking into account
that the beginning of March is really the beginning of the center’s operations, we can
assume that this means they were sent on the same day.

It is necessary to understand the usage of those two columns, as they serve a
base for the further analysis. Although, the data is highly inconsistent as the cen-
ter has been changing its operations, which therefore changed the way the data was
treated. Based on observations of the process of documenting the requests and inter-
viewing volunteers of different roles, we can proceed with the following definition
in Table 6.4:
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Is_closed is True Is_closed is False Is_closed is blank
Date_sent is
recorded

Most common
case; indicates
the request was
satisfied. Does
not imply absolute
fulfillment.
Assumption: treat as
done

Supplies were
sent, but fulfilled
only partially the
request
Assumption: treat as
done

Supplies were sent,
but most probably
didn’t fulfill the re-
quest completely.
Assumption: treat as
done

Date_sent is
blank

Supplies were sent
on the same day
as request was
opened
Assumption: treat as
done

Request was de-
nied and none of
the supplies were
sent for the request
Assumption: treat as
not done

Needs more con-
text.
1.Request was
opened long time
ago and was de-
clined
2.The requests are
still open
Assumption: treat as
not done

TABLE 6.4: Request treatment based on is_closed and date_sent val-
ues as of May, 2022

Respectfully to the introduced definitions, there are 449 closed requests and 118
requests will be treated as declined.

6.2 General Request Trends

One of the weaknesses of many grassroots like UCU, who manage to have at least
some data, is that they do not intend to analyze it - their goal is to just capture it.
Which might work in a short term, especially when there are most of the processes
changing every week. Due to that, it is very difficult to establish the volume of a
request as it requires manual mapping of the items requested to the existing supply
taxonomy in the center, and a manual search for quantities which can be expressed
as word or as a number are not always mentioned at all. Because of too many condi-
tions, typos, different formats of request and even different language, script parsing
of the request list is not practically implementable and had to be manually parsed.

At first it is important to understand how many requests are being received by
the center. As the Request person filters out the initial demand, available data in-
cludes only the requests which UCU center attempted to fulfill, not the number of
requests denied. There were few records with empty request list cells - most proba-
bly meaning this data again remained in messengers 5.1, leaving in total 569 avail-
able requests. Based on Table 6.4, the 20% of the total number of requests recorded
are declined. At the same time, there is a clear downward trend in the frequency of
requests and number of requests per day, as illustrated by Figure 6.1
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FIGURE 6.1: Number of declined requests comparing to total requests
registered by day at UCU VC as of May, 2022

These observations can be explained as follows :

• In the beginning of March - a week after the war started, most people were
experiencing a ‘panic’ effect. To increase the chance of receiving help, often
a requesting organization reached out to several relief organizations with the
same request. Once receiving needed supplies from one center, all other re-
quests at other organizations were canceled. Based on the available data it is
hard to tell what was the reason for a request decline.

• As time passed, more connections between requesting organizations and the
humanitarian organizations were established. Recipients selected a preferred
centers as their source of aid. Additionally, more grassroots organizations were
created, further spreading out the supply.

• Request data does not account for the items’ durability and quantity.Depending
on the item’s expected shelf-life. For example, some items such as food, conti-
nously need to be replenished as the item is consumed. Other items, such as
sleeping bags can be used over and over. As a result, demand data may ap-
pear to diminish, but in reality demand for multiple-use supplies might have
been covered. For example, having ordered ‘sleeping bags’ in one week, it is
unlikely that the same recipient would have a need for ‘sleeping bags’ the next
week exploitation time, quantity.

Center ability to fulfill a request in a shortest possible time is another important
factor for evaluating performance of a humanitarian aid centers. Large organiza-
tions spend significant effort on potential risk screening and developing emergency
response preparedness programs, such as described in (UNHCR, 2015), aiming to
decrease the response time. While grassroots appear as a response to a disaster them-
selves, without any prior planning, providing critical assistance to the affected popu-
lation is a necessity for organizing centers’ operations. Figure 6.2 is an approximate
demonstration of UCU VC velocity, based on the difference between date_opened
and date_closed values for a request.
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FIGURE 6.2: Number of days the request remained open since the day
of register, by day at UCU VC as of May, 2022

Negative scale was added to the chart for a better readability, as there were
several requests with 0 days of waiting. Only closed requests were plotted with
a recorded date_sent. It is seen that the majority of requests the VC was able to send
within first three days. However, there was still significant number of requests that
remained in the center for longer than a week. As the number of requests decrease,
the waiting time decreases as well. The waiting time decreases as well as the recipi-
ents started to pick up supplies from the center by themselves.

Important to know, that the center collects supplies for a request on the same
date of receiving the request, even if there were not enough of supplies on stock -
the volunteers pack whatever is available. The request is not upfilled on the next
day if the needed supply arrived. This approach meant to decrease the response
time when the center was receiving dozens of request every day, however at the cost
of fulfillment rate.
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6.3 General Supply trends

While request data in its currents version of May,2022 does not capture full demand,
the supplies dataset is in a way more convenient format. With respect to taxonomy
(8.4), the food category had the most data entries available for analysis. There are
over 74 types of food items, however it is important to see the general trend for
supplies arrivals and consumption:

FIGURE 6.3: Total number of supplies sent by day at UCU VC as of
May, 2022

FIGURE 6.4: Total number of supplies registered by day at UCU VC
as of May, 2022

Comparing the charts 6.3 and 6.4, a downward trend in noticeable in both sup-
plies sent and supplies received: the volume of registered supplies is decreasing as
well as frequency of arrivals. Most of supplies arrivals happen at least once a week,
and the send out soon follows them. Large values in supply received followed by
the smaller are usually describing one arrival of supplies, as the same volunteers are
unloading the vehicle and then sorting and counting supplies received. The process
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requires time and effort, therefore the next day after an arrival of a great volume
of supplies, a decline in numbers is observed due to reduced human resources. At
the same time, there can be small donation during the week, which would be also
represented in the chart. The arrivals of supplies are rarely if ever scheduled. Since
the mid-April, the deficit is also noticeable - requests were mainly sent out only
when supplies arrived. The individual plots for each food item can be found in the
Appendix. While some items have high rates in consumption, the majority of item
types is below 100/week. Consumption analysis provides opportunity for prioritiz-
ing the items to be supported, diminishing the unnecessary items. The most popular
product of consumption is salty canned food (8.4).

6.4 Cans

The center was created to support Ukrainians during the war. As illustrated in Fig-
ure 6.5 the center is sending supplies to recipients, which can be categorized into 3
groups: directly to military, directly to civilians, and other organizations such as hos-
pitals or similar humanitarian aid centers, that also distribute supplies to the places
of highest need. Respectively, each group of recipients has their specific needs as
well as shares of common requests.

FIGURE 6.5: Venn chart of requested items based on recipients cate-
gories at UCU VC as of April, 2022

Other organizations reach out to the UCU center most often to help fulfill the
requests for military or civilians, therefore, their request list to the center mostly
consists of requested items common to the mentioned groups combined. For exam-
ple, ‘diapers’ may appear in requests of groups 2 and 3, but not in 1, while thermal
clothes are to be seen in 1 and 2, not in 3. Specific requests for only group 2 might
be wheelchairs, printers, or office equipment needed by volunteers to operate. The
biggest volume of requests was in the intersection - mainly first aid medication kits
and food.

Therefore, for the purpose of deeper analysis, it was decided to pick an item of
the most common use - cans of food. Coincidentally, this item had the most data
entered in the supply database. It took 3 hours to find and clean all requests men-
tioning cans and derive the requested quantities, categorize the requests’ destination
and type of recipient.

Due to the freehand format of the data, quantities were manually parsed from the
request list description and when missing, interpolated by the following method: 1
can per person, if the number of people indicated; 1 can per 200 grams, if the weight
is indicated; 8 cans per pack, if the number of packs indicated; 20 cans per box, if
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FIGURE 6.6: Aggregated demand for cans by day at UCU VC as of
May, 2022

number of boxes indicated, average of the past 7 days, including day of the request
opened, when there were no other detailed mentioned. These approximations were
taken directly from the data, where both number of people and number of cans were
indicated, similarly for packs and boxes. Figure 6.6 illustrates the aggregated daily
demand for cans with the respect to number of requests. March 13 - April 17 is a
period of the highest activity in the center.

FIGURE 6.7: Comparison of supply sent and supply received for cans,
by day at UCU VC as of May, 2022
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FIGURE 6.8: Number of cans, by day at UCU VC as of May, 2022

FIGURE 6.9: Number of days a cans request remained not closed, by
day opened at UCU VC as of May, 2022
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FIGURE 6.10: Aggregated requests for cans by recipient type at UCU
VC as of May, 2022

FIGURE 6.11: Aggregated requests for cans by destination by day at
UCU VC as of May, 2022
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FIGURE 6.12: Aggregated requests for cans by destination at UCU
VC as of May, 2022
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Chapter 7

Basic inventory planning

When it comes to inventory planning it is important to understand the planning
horizon In the case of the UCU center the planning horizon is highly dependent on
the length of suppliers’ interarrival times, taking into account that the center has
not yet established long term supply agreements with other centers in Europe and
most of the supplies arrivals were not scheduled ahead. In interviewing the Ad-
ministration team, it was clear that the center did not have the time and resources
to work on building those relationships as the number of suppliers was large. As
such, there was no immediate need to schedule supply orders. The center was over-
whelmed with all sorts of donated items and therefore decided to focus on covering
the gaps in their the sorting-distributing operations. With time, as some of the sup-
pliers stopped sending humanitarian aid, the center started to notice deficits in some
categories of the items. There were days when there was barely any inventory left.
As part of addressing the issue, the Partnership manager worked towards support-
ing local manufacturers of goods such as thermal accumulators, tactical clothes, and
first-aid medical bags, rather than wait for delivery from abroad. While purchasing
items from local businesses supports the Ukrainian economy, it bears large costs for
the Center and does not fulfill the demand.

A good starting point for UCU for implementing inventory planning would be
to find a supplier for at least one category and agree on scheduled supplies. Hav-
ing looked at the supply inflow charts, we can assume that a substantial amount of
supplies are delivered at least once in a week. This gives a base for the following
setup:

Assumption for inventory planning: Time of delivery of supplies once an order
is placed is 1 week UCU orders supply at the end of week The quantity ordered =
quantity delivered. Order arrives on time Order covers the demand for the following
week No other supplies are arriving, except the ordered ones

Thus, the following variables can be introduced for one item: Inventory_n - the
number of a particular item left at the end of week n Order_n - the number of partic-
ular items ordered from suppliers at the end of week n, which will arrive at the end
of week n+1 supply_out_n - total number of items sent at the end of week n

Therefore, the inventory level can be expressed as:
inventory_n = order_n-2 - supply_out_n
To express the size of an order made at week n, we need to estimate the number

of supplies to be sent for week n+1 and n+2. In fact, the ordered supplies will not
arrive until the end of week n+1, which means the order size should be in respect to
the estimated demand of the week n+2:

order_n = estimated_supply_out_n+2
This logic would work in the ideal world of 100% accurate estimations and very

punctual suppliers. To make the management of inventory more realistic, the fol-
lowing adjustments can be made:
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Assumption: Time of delivery of supplies once order is placed is 1 week UCU
orders supply at the end of week The quantity ordered = quantity delivered No
delays with delivery

In this setup, the number ordered for the week is not necessarily equal to the
demand, for example when the actual demand is lower than expected or there were
unplanned supplies arrivals from other donations. To account for for inventory re-
maining from the previous week:

inventory_n = order_n-2 - supply_out_n + inventory_n-1
order_n = - inventory_n - order_n-1 + estimated_supply_out_n+1 + estimated_supply_out_n+2
Clearly there is a large dependency on estimation accuracy of the demand for

the next n*2, where n- delivery cycle. Using the cleaned cans request data, estimated
demand was generated using a Poisson distribution with lambda being equal to the
cans quantity requested mode, median and mean. As seen in the table (), due to
the small sample size of 70 days, the distribution did not fit the data, however, the
results from table1 show that the scheduled supplies lead to the greater fulfillment
rate.



28

Chapter 8

Conclusions

8.1 Research summary

This project examined the operations of grassroots organizations during the war, fo-
cusing on in depth analysis of UCU VC. A detailed research of fulfillment of the
request process and inventory management of the center was conducted. A stake-
holder analysis was performed, including volunteer roles - responsibility distribu-
tion and needs. Investigated the data flow in the center uncovering the bottlenecks,
data processing issues and provided recommendations how to solve them (treat).
Data used for the project includes : centers datasets on request and supply register,
personal interviews of volunteers, life process observations. Due to the data format
and inconsistency, the detailed analysis of demand and supply was conducted on
the item of most frequent use - canned food, introducing the example of implemen-
tation of scheduled supply. The model was tested using tree Poisson estimates for
demand using mean, mode and median of actual demand as a parameter. The ob-
tained results confirm that the fulfillment rate is higher ordering supplies ahead. As
part of the sharing the the discoveries with other volunteering centers, a one page
visual guide was developed providing advice for data collection and supply order.
Finally, this project provided recommendations for further research and application
of data analysis for supply planning for small volunteering organizations operation
during war or natural disasters, such as including the probability of order delay,
supplier capacity limitations, multifactor demand estimation using external data.
The combination of these approaches could help to reach better results

8.2 Next steps for research

Determine minimal level of inventory for a sample of selected items Make a table
with different scenarios for order delay, delivery length and supplier variables Make
a shareable dashboard where one can plug-in data and see the visualization recom-
mendations Predict demand using external data Assign cost for not fulfilling the
request, for fulfilling with the delay.

8.3 Recommendations for UCU volunteering center

Based on the stufy of UCU operational processes and data analysis, the following
enhancements are suggested:

Structurize the data entry
Collecting the request lists in a single agreed manner, indicating the quantities

requested, using separate columns for geographical destination and recipient type,
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use existing naming for the products. For the automation, may consider using ERPs,
such as ODDO.

Keep track of what was sent per request
Almost no additional effort is needed to implement this enhancement, as the data

is beeing collected by the volunteers in the Messenger, which is difficult to analyze
and search. Keeping those records in the request table allows mapping the supply
sent to a particular request and therefore providing a better representation of percent
fulfilled at any point in time.

Establish long-term relationships with suppliers
Contact existing suppliers, categorize them depending on their interest in coop-

eration and capacity. An example of groups is: long-term, reserve, one-time. Imply
a communication strategy based on the suppliers category.

Narrow the list of supplies to support
Select a few categories of products to deliver and communicate it with stake-

holders, preventing them from sending unneeded supply in favor of real necessary
items. Align the choice of categories to the general vision of the center.

Start ordering supplies for the required quantities
Select a couple of items as a starting point - then add planning for more items as

the supplier relations improve.
Define metrics for centers operation performance
Analogically, a success measure of a doctor is a low number of same reason visits

per patient : the service provided covered the patient’s need sufficiently. Therefore,
the center can use the number of repetitive requests from the same recipient as an
indicator of bad performance. Another important metric to collect is fulfillment rate
as well as the number and reason of requests declined.

8.4 Expected benefit for UCU

Having implemented the suggestions of section 8.3, the expected benefits are:
Stabilized workload for volunteers, as the most valuable resource. Knowing

what to expect from the truck arrivals and the approximate dates allows planning
and scheduling of volunteer efforts, which decreases the pressure on the volunteers.

Less garbage on the storage. By having established a communication channel
with suppliers, they will eventually stop sending not needed items, which decreases
the size of unnecessary work.

Increased transparency. Enhancements in data collections will allow generation
custom reports per supplier, which can be used for building trustworthy relation-
ships. At the same side, for the center itself will be much easier to parse and analyse
the data, trace the supply movement and evaluate the performance.

Stronger and more argumentative negotiating position with partners and suppli-
ers. Bringing relationship with the suppliers to a new level of cooperation: instead
of one random truck, a systematic delivery of highly needed stuff.

Decrease of the effect of Donor fatigue, as the suppliers are not wasting their
resources on unnecessary supply.
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Appendix A

Sample table of items names per category for supply management

FIGURE 1: Illustrative sample of VC supply item names and cate-
gories as of May
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Appendix B

FIGURE 2: Aggregated requests for cans by destination by day at
UCU VC as of May, 2022
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