
 

 

Kit management in humanitarian 
supply chains 
 
Vaillancourt, A  
 
Author post-print (accepted) deposited by Coventry University’s Repository 
 
Original citation & hyperlink:  

Vaillancourt, A 2016, 'Kit management in humanitarian supply chains' International 
Journal of Disaster Risk Reduction, vol 18, pp. 64-71 
https://dx.doi.org/10.1016/j.ijdrr.2016.06.002   
 

DOI 10.1016/j.ijdrr.2016.06.002 
ISSN 2212-4209 
ESSN 2212-4209 
 
Publisher: Elsevier 
 
NOTICE: this is the author’s version of a work that was accepted for publication in 
International Journal of Disaster Risk Reduction. Changes resulting from the 
publishing process, such as peer review, editing, corrections, structural formatting, 
and other quality control mechanisms may not be reflected in this document. 
Changes may have been made to this work since it was submitted for publication. 
A definitive version was subsequently published in International Journal of 
Disaster Risk Reduction, [18 (2017)] DOI: 10.1016/j.ijdrr.2016.06.002 
 
© 2017, Elsevier. Licensed under the Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International 
http://creativecommons.org/licenses/by-nc-nd/4.0/ 
 
Copyright © and Moral Rights are retained by the author(s) and/ or other copyright 
owners. A copy can be downloaded for personal non-commercial research or study, 
without prior permission or charge. This item cannot be reproduced or quoted extensively 
from without first obtaining permission in writing from the copyright holder(s). The 
content must not be changed in any way or sold commercially in any format or medium 
without the formal permission of the copyright holders.  
 
This document is the author’s post-print version, incorporating any revisions agreed during 
the peer-review process. Some differences between the published version and this version 
may remain and you are advised to consult the published version if you wish to cite from 
it.  
 

https://dx.doi.org/10.1016/j.ijdrr.2016.06.002
http://creativecommons.org/licenses/by-nc-nd/4.0/


1 
 

Kit management in humanitarian supply chains 

With the continuous growth in world population and increasing disruptions due to climate 

change around the world, global humanitarian organizations are hard pressed to improve their 

capacity to respond to emergencies. Such operations require the ability by humanitarian 

organizations to be dynamic and react to a wide range of situations on a short term basis and 

kits help them do so. The aim of this research is to understand how the capabilities of a large 

humanitarian organization help support kit management. The method used is a multiple case 

study on kitting activities that are managed by a large United Nations agency. Kits offer the 

possibility to combine both the knowledge and skills from technical specialists and local 

country office staff to offer a relevant solution for emergency response. Developing relevant 

kits for the humanitarian context require strong collaboration between partners in the 

preparedness phase and thorough follow up in monitoring and evaluation to develop 

standards and build up relevant knowledge. With proper kit management comes improvement 

in flexibility, timeliness and quality and these can be shared across supply chains when kits 

are transferred from one humanitarian organization to another.  
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1. Introduction 

Humanitarian organizations across the world face multiple complex challenges when 

responding to disasters. The World Bank identifies population growth with total population 

exposed to flood going from 570 million in 1970 to 1 billion in 2010, increased 

socioeconomic activity and land-use change as the drivers of evolving disaster risks (Global 

Facility for Disaster Reduction and Recovery 2016).  Current disaster trends will increase the 

need for response capacity by global humanitarian organizations. These organizations usually 

respond through providing services and materials to the affected populations. One of the type 

of material often used by humanitarian organizations are kits. Kits play an important part of 

the response phase of disasters and at least 10 major humanitarian organizations use them 

(Berger 2013). Examples of kit use include the distribution of 4,500 household hygiene kits 

by the ICRC during Typhoon Hagupit (International Federation of Red Cross and Red 

Crescent Societies 2015), of  hygiene kits as well as agricultural kits, shelter kits and chlorine 

kits across multiple countries throughout 2014-2015 by OXFAM (OXFAM 2015) and 

disinfection kits, cooking kits, hygiene kits and wash kits by MSF with more than 8100 

general relief kits alone distributed in 2014 (Médecins Sans Frontières 2015).Previous studies 

on kitting in supply chains focus mostly on production line management. There is very little 

known on kitting management for humanitarian organizations which operate in a different 

context of normal business activities. The aim of this research is to understand how the 

capabilities of a large humanitarian organization help support kit management. 

1.1 Kitting and manufacturing 
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There is a fair amount of literature addressing kits in the context of assembly lines especially 

when considering the differences between kitting and line stocking. Bozer and McGinnis 

define kits in this context as “a specific collection of components and/or subassemblies that 

together (i.e., in the same container) support one or more assembly operations for a given 

product or “shop order.”” (Bozer and McGinnis 1992). Other articles dedicated to kitting 

have focused on the operational activities related to assembly examining quantitative studies 

and models to optimize kitting activities (Chen and Wilhelm 1993, Günther, Gronalt and 

Piller 1996, Ramachandran and Delen 2005). Another strand of literature focuses on 

qualitative aspects of kitting through case studies and conceptual frameworks (Bozer and 

McGinnis 1992, Brynzer and Johansson 1995, Ding and Puvitharan 1990). When kitting is 

compared to line stocking, there are few guidelines on optimizing their use and content for 

organizations and a case by case approach is usually followed (Brynzer and Johansson 1995, 

Hua and Johnson 2010). Some of the main considerations to obtain improvements in kitting 

are: the role of shop configuration, the role of workstations and the impact of kit plans in 

which different kit designs might have tradeoffs between them (Bozer and McGinnis 1992). 

In the process of kitting to feed assembly lines, it is important to prepare the kits at a pre- 

assembly line point. This step in effect acts as a consolidation point for material to be 

regrouped and assembled in a specific set of items with a specific purpose before being 

brought to the line or being stored. These activities of preparation will be required regardless 

if the kit is being fed to an assembly line or if the kit is sent out to be consumed by another 

organization or individual later in the supply chain. 

The shift of kit assembly to different points in the supply chain can be facilitated by third-

party logistics provider who offer specialized kitting services (Bagchi and Virum 1996, 

Gripsrud, Jahre and Persson 2006, Mortensen and Lemoine 2008). These services would 

usually be offered in specialized distribution centers operated by these providers which, 

through standardization and visibility of processes, reduce transactions cost (Zacharia, 

Sanders and Nix 2011). Moreover, suppliers can manufacture the kits instead of single 

components or send the pieces for kits to sub assemblers that will put them together for the 

user of the kits (Bernstein and DeCroix 2004, Doran 2006, Nagarajan and Sosic 2009). 

Kitting at different point of the supply chain influences how kits are transported and 

warehoused and may lead to economies of scale and costs reductions (Aertsen 1993, 

Higginson 1995, McGinnis 1992).  

During the preparation of the kit, items are combined together based on the downstream 

needs after the point of kitting; kit preparation usually includes time allocated for picking and 

assembling each kit (Brynzer and Johansson 1995). Some of these activities for preparing the 

kits regroup non-value adding activities and concentrate them at one specific step; these 

include the manual handling as well as the picking of items for the kit (Hanson and Medbo, 

Kitting and time efficiency in manual assembly 2012, Kilic and Durmusoglu 2012). In the 

case where kits are prepared and used at another location, this would also require an 

additional step for transportation which does not add any value (Hanson, Medbo and Medbo, 

Assembly station design: a quantitative comparison of the effects of kitting and continuous 

supply 2012). However, the value of kits comes out in the subsequent step when the kit is 



3 
 

being used. Indeed, kits allow for more efficient space usage and material handling (Bozer 

and McGinnis 1992, Caputo and Pelagagge 2011, Hua and Johnson 2010, Kilic and 

Durmusoglu 2012) than other assembly methods. They improve quality for the final user by 

allowing for quality control during the kitting preparation process (Brynzer and Johansson 

1995, Caputo and Pelagagge 2011, Kilic and Durmusoglu 2012), permit a reduction of the 

time spent fetching and picking parts when using the kit (Hanson and Medbo, Kitting and 

time efficiency in manual assembly 2012, Kilic and Durmusoglu 2012) and increase 

flexibility through the mix of items presented at the next step in the supply chain (Caputo and 

Pelagagge 2011, Hua and Johnson 2010). These are the main advantages that are derived 

from kitting that also interest other organizations that do not operate an assembly line but 

would want to gain some of those performance benefits in their supply chain by distributing 

kitted items. It is important to note that kits also have some downsides; the main one is kit 

preparation which is labor intensive, requires space, time and extra management and planning 

(Bozer and McGinnis 1992, Caputo and Pelagagge 2011). Apart from these problems related 

to the preparation of the kit, other issues might arise related to the quality of the materials 

linked to the kits. Indeed kit pieces that are defective can create part shortages on the 

assembly line and force the cannibalization of kits as well as stock outs (Bozer and McGinnis 

1992). Defective materials might also lead to incomplete kits being stored as work in 

progress increasing inventory space required and lead times and risking sending incomplete 

kits (Caputo and Pelagagge 2011).   

1.2 Kits in the humanitarian context:  

Kits in the humanitarian context are delivered directly to be used or consumed either by 

individuals, family units or by responders and professionals in the field (Chandes and Paché 

2010, Kovacs and Spens 2007, Redmond 2005). During an investigation of procurement 

practices in humanitarian logistics, Berger identified ten major humanitarian organizations in 

the field of disaster response which distribute kits including UNICEF (Berger 2013). In every 

disaster, there are different phases which are usually classified as preparedness, response and 

recovery (Beamon 2004, Bedini, o.a. 2009, Jahre and Heigh 2008, Schulz and Heigh 2009, 

Thomas 2002); these phase have a different effect on kitting. The first phase is centered on 

planning for emergencies and can have an impact on the second phase (Jahre and Heigh 

2008, Tatham, Oloruntoba and Spens 2012). In the case of preparedness, the time to prepare 

for disasters allows to consolidate relevant materials for different types of needs into kits, 

concentrating non-value adding activities (the need for extra space, time and management for 

the kitting assembly) and quality assurance as part of pre-positioning and planning of 

materials. These activities allow humanitarian organizations to focus on rapid delivery as all 

picking and fetching of materials required to respond to a specific type of need has been 

already done in advance and thought out thoroughly.  

The second phase of the reaction to a disaster is the response that occurs when goods are 

delivered to the people in need: at this stage, the supply chain can be disrupted through 

infrastructure problems (Day, o.a. 2012, Safran 2003), as well as through other challenges 

such as an unpredictable demand or a very large and sudden demand, an urgency for 

deliveries and a general lack of resources (Balcik and Beamon 2008). Organizational 



4 
 

structures and policies can also play a role in disaster response outcomes (Yadav and Barve 

2015, Kabra, Ramesh and Arshinder 2015) while country characteristics such as its logistics 

performance can also play a role in disaster impact (Vaillancourt and Haavisto 2015). In the 

response phase, kits can also increase reliability of the aid delivered by being created or 

modified for particular needs (Charles, Lauras and Van Wassenhove 2010), improving 

standardization (Maon, Lindgreen and Vanhamme 2009) and being sent out rapidly during 

the first phase of the response (Kovacs and Spens 2007). The response might focus on 

different needs and thus there exists a multitude of kits: medical, educational, water and 

sanitation, household, winterization and others. Kits offer benefits in supply chains for 

humanitarian organizations since they match the flexibility required for establishing 

distribution of the appropriate goods rapidly in a sometimes turbulent environment (Scholten, 

Scott and Fynes 2010). The third phase of reconstruction after the disasters aims to bring 

back the situation as it was previously and involves development aid and agencies (McEntire 

and Myers 2004, Regnier, o.a. 2008). In this situation kits might be used but not for the 

purpose of fast response. Some articles which present the preparation of kits mention their 

importance for supply chain reactivity to events (Chandes and Paché 2010); the use of kits 

also enables the postponement of inventory allocations to specific countries (Scholten, Scott 

and Fynes 2010). Finally, kitting is also identified as part of tasks undertaken in strategic 

procurement and warehousing operations (Blecken 2010). 

2. Method and Material  

2.1 Method 

The research approach for this paper is a case study. Case studies are a relatively common 

research strategy in the context of social sciences for a wide range of different disciplines 

from psychology to community planning (Yin 2003). Case studies differ from traditional 

rational research because of their interpretive nature (Meredith 1993). The information 

gathering processes started as an interview process and as the interviews went from one to the 

other more specific questions were added in relation to the interviewees’ work activity until 

saturation of interview data.  All interviews were based on open-ended semi structured 

questions in face to face meetings with the exception of one interview that was organized via 

Skype with staff outside of Copenhagen to gain the insight specific to health kits customized 

for a specific country. To supplement the interviews, questionnaires were also sent out to 

other personnel of the organization not on site as well as a visit with a key informant and 

observation of kitting facilities and activities. Furthermore, specific case material produced 

inside the organization and used internally was retrieved from interviewees. As well as 

external public material. Additionally, the interview transcripts were sent to be reviewed by 

the interviewees to make amendments when required. Then the preliminary report for the 

case study was reviewed by the key contacts inside the organization before review by 

managers at the organization.  

There are five different cases in this case study: the Inter-Agency Health Kit (IEHK), the 

School-in-a-box kit, the adult hygiene kit, a custom health kit (specifically health clinic 

distributions in Zimbabwe) and general kitting management. This allows for both internal 
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case comparison and cross case comparisons (Koulikoff-Souviron and Harrison 2005, 

Seuring 2005). The material gathered was coded to identify the underlying logic behind how 

kits are managed in the humanitarian context at UNICEF. The data was coded and reviewed 

using a template analysis method and offers the possibility to cross-check results in between 

each case and in between cases, organize and document the data as well as develop an 

abstract representation to summarize information (Crabtree and Miller 1999, King, Template 

Analysis 1998, Waring and Wainwright 2008). In the context of this analysis, there were pre-

defined codes which related to identifying to which case it relates with an added category for 

the context of humanitarian activities involved (preparedness, response, and 

development/reconstruction). These were developed as first and second level of coding 

categories, followed by open coding based around management considerations relative to kits 

such as processes, resources, performance and any other relevant codes. The use of template 

analysis offers the possibility of hierarchical coding and parallel coding to help interpret the 

data; this allows to build a structured account of the data (King, Using templates in the 

thematic analysis of text 2004). The template analysis itself was revised multiple times to 

ensure that the coding was relevant. 

2.2 Material 

The organization for which this case study was undertaken is UNICEF; more specifically, the 

interviews and data gathering took place during a three week research visit from the 4th of 

November to the 22nd of November 2013 at UNICEF Supply Division Headquarters in 

Copenhagen. UNICEF is one of many UN agencies and it plays a leading role in 

humanitarian activities in the area of children’s rights and has a wide variety of different 

programmes and activities in place that reach out to the most vulnerable children in the 

context of both development and emergencies. The Supply Division of UNICEF, in 2013, 

procured supplies and services worth $2.84 billion dollars. These deliveries included a large 

number and a wide variety of kits (table 1) with 3 620 000 kits in 2013 (UNICEF Supply 

Division 2014). 

Table 1: Kit distribution by UNICEF, 2013. 

Types of supplies Types of kits 

Medical supplies and equipment 13.7 million malaria rapid diagnostic test kits 

13.2 million HIV rapid diagnostic test kits 

110,500 health kits in 62 countries 

Water and sanitation 212,000 adult hygiene kits 

41,000 family water and sanitation kits 

Education supplies 24,000 classroom kits 

14,000 Early Childhood Development kits 
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32,000 recreation kits 

140 000 country-specific classroom kits 

Source: UNICEF Supply Division, 2014.   

 

The context of these kits and kit management by humanitarian organizations in general was 

explored through interviews. These interviews took a total of 615 minutes (10 hours 15 

minutes) with different respondents working with kits either for procurement, design, 

planning, warehousing, transportation, deployment to countries and monitoring and 

evaluation (table 2). To achieve all these activities, there are different expertise centers 

focused either on general activities that involve kits or on types of commodities. Technical 

personnel and contracts managers will work as a team and oversee the procurement, design 

and planning of the required items for specific kits. Once received from the suppliers, the 

items will be managed by the different expertise centers responsible for the management of 

the materials through warehousing and assembly, transportation and deployment to countries. 

To simplify the process with the different interviewees, discussions focused on either specific 

kits in their area of expertise or the overview of multiple different kits depending on their role 

in the organization (table 2). The kits chosen for this research were selected based on the 

quantity of kits shipped, the different types of materials and number of items in the kits in 

order to offer the widest overview of management considerations of kits. 
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Table 2 List of interviews. 

Kits/Interviewee Topic Kit-related activities Time 

Overview of 

kitting: A, B, C, 

and D 

Planning Specialist  Management of material needs and safety stocks 80 min 

Logistics Assistant Management of shipping of kits 25 min 

Inventory Task Team 

Management of deployment of kits on the ground in 

emergencies 

25 min 

Warehouse Assistant – Supervisor Management of kit assembly 65 min 

Custom Health 

kit: E and F 

Essential Drugs Manager - Zimbabwe Field Office Management of in country kit activities 20 min 

Country Focal Point Coordination of delivery of offshore kits 90 min 

IEHK kit: G, H, 

I and J Emergency Coordinator 

Management of deployment of kits on the ground in 

emergencies 

55 min 

Technical Specialist, Essential Medicines Management of design of kits 40 min 

Technical Officer, Health Technology Centre Management of design of kits 55 min 

Contracts Officer, Medicines & Nutrition Center 

Management of contracts with suppliers for items related to 

kits 

60 min 

School in a Box 

kit: K and L Contracts manager, Contracting center 

Management of contracts with suppliers for items related to 

kits 

25 min 

Technical Specialist, Water Sanitation and Education Management of design of kits 25 min 
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Hygiene kit: M 

and N 

Contracts Manager, Water, Sanitation and Education  Management of design of kits 25 min 

Technical specialist, Water, Sanitation and Education 

Management of contracts with suppliers for items related to 

kits 

25 min 
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3. Results 

3.1 Coding categories 

In 111 instances general kitting activities were discussed by the interviewees (table 4). It also 

became clear that kits were primarily for disaster response and preparedness with 82 out of 

91 mentions of the disaster cycle.  

 

Table 4: Codes for relevant material discussed by the interviewees. 

 

Code: Material Count 

All 111 

Adult hygiene kit 66 

IEHK 52 

Customized health kit 51 

School-in-a-box kit 28 

Total 308 

 

Table 5: Codes for relevant disaster phase discussed by the interviewees. 

Code: Disaster phase Count 

Response 60 

preparedness 22 

Development/reconstruction 9 

Total 91 

 

When it comes to free codes, a few categories clearly emerged and certain categories were 

clustered together. Table 6 identifies the 15 most frequent free codes and their 3 most 

associated codes who are at least higher than 5.  The first two categories of kit preparation 

(79) and need of beneficiaries (67) clearly put forward the importance of proper knowledge 

and understanding of both beneficiaries and materials in the kitting management and 

preparation of kits. The third category of assembly (66) highlights the role of the 

management of the physical items. This dichotomous difference between the preparation and 
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required understanding of the needs and the role of physical handling can clearly be seen 

across the rest of the coding categories.  

Another interesting aspect of the free codes and their association is the highlight of the 

contribution of knowledge and staff to improvement in performance from kits. Indeed, gains 

in efficiency is linked to staff contribution, quality control is linked to knowledge of material 

and field and flexibility is linked to the needs of the beneficiaries. Finally, all of these 

performance improvement are also linked to the assembly of kits which points to the 

importance of the combination of field and needs knowledge as well as capacity to assemble 

the kits.  

 

Table 5: The 15 most frequent free codes and their 3 most associated codes (at least higher 

than 5). 

Most frequent free codes Count Most associated codes Count 

Preparation of kits 79 Needs of beneficiaries 35 

  Defined needs from studies 19 

  Knowledge of material and field 19 

Needs of beneficiaries 67 Preparation of kits 38 

  Emerging needs from the field 33 

  Defined needs from studies 29 

Assembly of kits 66 Gains in efficiency 18 

  Physical packing activities 12 

  Quality control 10 

Knowledge of material and field 46 Staff contribution 38 

  Preparation of kits 20 

  Needs of beneficiaries 14 

Gains in efficiency  41 Assembly of kits 18 

  Physical packing activities 14 

  Staff contribution 11 

Staff contribution  39 Knowledge of material and field 38 



 

11 
 

  Preparation of kits 16 

  Gains in efficiency 11 

Emerging needs from the field 32 Needs of beneficiaries 31 

  Preparation of kits 14 

  Defined needs from studies 9 

Defined needs from studies  29 Needs of beneficiaries 29 

  Preparation of kits 19 

  Emerging needs from the field 9 

Physical packing activities  28 Gains in efficiency 14 

  Assembly of kits 12 

  Preparation of kits 12 

Quality control 27 Assembly of kits 10 

  Gains in efficiency 7 

  Knowledge of material and field 7 

Supplier involvement 23 Lead time 5 

  Outsourcing of activities 5 

Flexibility 22 Assembly of kits 9 

  Needs of beneficiaries 9 

Activities with links to in-country 

programs 

22 Assembly of kits 6 

  Knowledge of material and field 6 

  Preparation of kits 6 

Presence of standards for material 

and operations 

22 Preparation of kits 5 

 

3.2 Kit design 

To be able to adapt to an unknown demand, kits are designed to cover a certain range of 

needs. As these needs increase in complexity, the number of items and the mix of items are 

increased to help cover a range of possibilities. As complexity increases, the organization 
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needs to follow standards that are set with their partners to achieve their goals. For simple 

kits such as the hygiene and school in a box kit, the knowledge comes from the programme 

activities, field experience from HQ staff and knowledge of available suppliers. This 

combination of knowledge helps make the items relevant for the partners using the kit. For a 

more complex kit such as the IEHK and health kits, coordination and exchange of knowledge 

from various individuals as well as organizations with different backgrounds, from scientific 

knowledge to field evaluations, are required to ensure an adequate response and create a kit 

that follows standards understood by the different actors in the response.  

There is thus a combination of technical knowledge, market knowledge, practical knowledge 

and relationships with other organizations. The design phase allows to set appropriate quality 

standards for supplying the kits as well as make the kits more flexible for response. For 

instance, the IEHK is flexible also through its item mix and quantities planned in advance 

that offer a broad coverage of medical issues and through the use of sub kits which can be 

ordered individually during immediate response in disasters. While, for the school-in-a-box, 

its flexibility comes not only from the product quantity and mix that helps cover different 

relevant school topic but also from the design of the material which does not favor any 

language or gender and makes it usable worldwide.  

[…] for each standard kit […] you see what intervention is covered. Interventions are a sum 

of activities […] because you have consumables that serve once but also hospital equipment. 

[…] you describe procedures taking into account good practices, safety for patient and staff 

and the environment (lack of electricity etc…) and from there you identify the products you 

require for your intervention. 

-UNICEF Respondent I 

[…]  there is an inter agency working group working together so we went to Geneva and had 

meetings with WHO, UNFPA, ICSC and other partners so there is a common consensus on 

the content. There was discussion back and forth for process and introduction of new drugs.  

-UNICEF Respondent H 

Note: As a general rule, the Complete Interagency Emergency Health Kit 2011 should be 

ordered in line with programmatic requirements. The ability to re-order pre-packed kits 

separately gives the necessary flexibility to adapt supplies to needs, limits the risk of 

overstocking equipment and running short of consumables, and allows for fast replenishment 

in the early phase of an emergency. After the acute phase of an emergency is over and basic 

health needs have been covered by the basic and supplementary units, specific needs for 

further supplies should be assessed as soon as possible. 

-UNICEF Technical Bulletin 11 

3.3 Kit supply and assembly 

In the context of this organization, items for kits are supplied from multiple different sources 

and assembled at multiple points of the supply chain. The kits can be entirely assembled by 
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the organization (IEHK and health kits customized health kit), outsourced (hygiene kit) or 

assembled at a different facility (school-in-a-box) than the UNICEF warehouse in 

Copenhagen. Sometimes assembly activities for other kits are undertaken in the country of 

use of the kit leading to an overall versatility in the choice of assembly point in the supply 

chain. However, this is not entirely the case for health kits since these kits need to follow the 

strict pharmaceutical guidelines. The knowledge of these guidelines and other practical 

considerations such as shelf life management and cold room storage are managed in the 

central warehouse by the organization. The organization will outsource kits for materials that 

it does not stock as standard items at its main warehouse as there is no value in stocking these 

items individually to later kit them but still requires some knowledge of standards. This 

implies good market knowledge and relationships to identify and work with a supplier that 

has the capacity to manage kits. Even though kits can be assembled at different steps in the 

supply chains, there were no differentiating between the different kits when it came down to 

packing. Kits are packed according to standard practices with the knowledge of warehouse 

employees and also use standard packing materials (euro pallets, boxes). Some staff have also 

been deployed in the field from the headquarters and thus also have practical knowledge of 

the humanitarian context. Finally, packing activities are supported by automated 

infrastructure and managed through integrated Enterprise Resource Planning systems. 

The combination of technical knowledge, practical knowledge, infrastructure and systems 

offers different types of performance. The quality of the items is achieved through control of 

samples from the supplier as well as control of the quality of goods on arrival at the central 

warehouse.  For the IEHK and any other health kits, the quality is further ensured by 

procuring only from pre-approved suppliers from the World Health Organization with special 

attention to follow first-expired first-out procedures. Flexibility in assembly is achieved 

through the knowledge of staff at the warehouse which can change the size of the batches. 

Smaller batches with the ensuing higher setup cost are prioritized when managing multiple 

emergencies to respond to last minute requests or interruptions and, in calmer periods, larger 

batches with less setup costs are favored. These setup and production arrangements require 

proper management of human resource capacity to staff production lines. Finally, timeliness 

is also achieved through pre packing of kits, this simplifies order making and the organisation 

of picking activities at the warehouse level and the use of standard materials facilitates 

handling storage and transportation. Space usage in the supply chain for kits is also reduced 

during the assembly and this optimisation of space use is maintained at later steps of the 

supply chain until the pallet is broken up to deploy the kits. 

 […], when you are outsourcing your kits it’s more challenging than doing it here because 

you need to ensure that you have the right supplier that can not only pack but also source 

what you need with the quality level that you expect […] 

-UNICEF respondent M 

Of course we optimize the packing […]to make sure we have enough space the capacity of 

that is optimized. If it’s one of our own standard boxes we have the measurements so it fits on 

the pallets. 
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-UNICEF respondent C 

For example at the moment we have a lot of emergencies. With the Philippines, obviously, 

[...] we have emergencies requested day to day so we won’t block our line for 3-4 days in a 

row because it could happen that today we need to produce something for tomorrow as there 

will be a plane available. So we do smaller batches at the moment. 

-UNICEF Respondent D 

3.4 Kit deployment  

Standard kits are used in the context of emergencies either as part of a specific country 

programme preparedness strategy or as part of a global emergency. A country programme 

can order kits for their own emergency planning needs. However, the case of a large 

emergency requires a response in less than 72 hours for an unforeseen number of people and 

this creates the need for a safety stock of kits to be kept in the warehouse. The safety-stock 

level aims to cover the needs of 250 000 beneficiaries for a duration of three months during 

an emergency. This safety stock ensures timeliness of the response. Adding to the safety 

stock policies, practical knowledge and experience of staff on past emergencies help them 

orient which type of kits and quantities and how to prioritize them. Timeliness is also 

improved by having a standard kit in the context of transactions with partners. The practical 

knowledge of a kit, its underlying standards and the ease of ordering it without reviewing all 

potential materials needed for a specific activity reduces order management complexity and 

improves the timeliness of the response. Finally, the issue of cost can also be addressed for 

transportation of large shipments where batches are made to match the size of a full 

container. 

However, there are some drawbacks in the deployment of kits to the field. The use of a push 

system for distribution in emergencies creates issues where items that are not required arrive 

to the field taking up resources for management and even expiring. In certain cases items 

with a high demand might be in short supply. Another issue is the management of expiry 

dates for the items inside the kit for countries that keep kits as part of their preparedness 

stock. Indeed the expiry dates of each item must be tracked in order to swap them or the 

expiry date of the kit must be considered the earliest expiry date of all items. Finally, the risk 

of stock outs and missing items can also compromise the effectiveness of the kit deployment. 

Some of the kits we have in our warehouse are packed and which means that for some of the 

kit, if it’s an emergency kit we can respond faster because it would normally take time to pack 

these kits and also because it consists of so many components and from so many different 

suppliers. To get that bit requires logistic but also requires time to get that so if we have 

these components that’s the advantage and disadvantage of having these kits. 

-UNICEF Respondent C 

[…]if we take for example Zimbabwe where one batch is 1152 and that is equivalent to 6 

containers, so in this case the batch is defined by the number of containers. 
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-UNICEF respondent D 

Standard utilisation, in a way where you talk with your partners, you speak the same 

language. [The IEHK] is a kit that has been approved by the WHO, MSF, by different 

humanitarian actors in health and is recognized as a one fit all. Certain detractors say there 

are goods we don’t need. Yes, but it is easier to have more than less and it is easier to speak 

the same language as partners. When the partners will tell you: “We are opening a field 

clinic, we need three kits.” We speak the same language; everybody knows what the content 

of the kit is. 

-UNICEF respondent G 

3.5 Kit monitoring and evaluation 

The knowledge of the quantity and type of items required in the kits comes from an extensive 

review of the activities to be achieved according to a specific activity or country. This review 

relies on local knowledge, programme knowledge, good partnerships with local 

implementing partners and funders to organize a kit that responds to the specific context of a 

country. Sometimes a country that repeatedly requests the same set of items will be offered to 

create a kit customized to serve country programmes to simplify order management activities 

for the country. A precise understanding of the country needs achieved by coordination with 

partners on the ground offers the opportunity to schedule kit distribution and ensure that 

appropriate items are used to match the demand. 

Kit use is reviewed and evaluated on a regular basis and kits can be updated anytime from 

once a year to once every 5 years. All kits are reviewed by the parties involved in their 

preparation to adapt to policy changes, technical changes to the material or to changes in the 

field demand. This aspect of monitoring and evaluation is done for all kits and can lead to 

modifications in current kits or the identification of gaps that require new kits. These 

developments create a feedback loop which in turns helps improve the design phase of the 

process. This preparation helps define the needs the kits respond to, choose the type and 

amount of items and choose their procurement source. When the country level knowledge is 

incorporated with headquarter level knowledge and partner knowledge and linked with the 

knowledge and infrastructure to assemble kits, it gives to the organization the competence to 

respond to a broad range of emergencies. This entails the management of a known or 

unknown demand, with different levels of quality and timeliness requirements as well as 

varying degree of complexity in the kits to be assembled and deployed.  

Otherwise what we do, if protocols change, if policies change, because medicine evolves, we 

have to adjust the kit content. So we regularly review if there are new products needed 

because of changes of the description of interventions. If it is an intervention covered by a kit 

you need to readjust the kit consequently. 

-UNICEF respondent I 

This year, we did an analysis, a monitoring and evaluation of our kits. So we have worked 

with program division, the WASH unit, in reviewing our kits talking to the WASH community 
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and see what are the challenges and the recommendations on the kits and the suitability for 

the end user and we also looked into how it is structured. 

-UNICEF Respondent N 

4 Discussion 

The wide variety and complexity of items needed to respond to emergencies across the world 

requires a special emphasis on acquiring the right capabilities to manage different items 

including kits. Kits are based on a range of knowledge such as field experience, scientific and 

technical knowledge and also involve inter organizational cooperation and partnerships with 

multiple actors to determine which items will be put together. This knowledge and 

relationships located at different points of the supply chain are supplemented by a physical 

infrastructure and information technology systems (figure 1). Kitting in the humanitarian 

context offers similar benefits than those found in the private sector and help achieve quality, 

flexibility and timeliness for emergencies. 
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Figure 1: kit management steps, their underlying resources and performance benefits 
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Humanitarian organizations with social goals have similar supply chain performance 

considerations than private organizations when kitting. However, when they are transferring 

materials from one non-profit organization to the other, kits offer a way to share 

competencies without rent-seeking from one organization. This leads a large humanitarian 

organization to establish kits with high standards in a collaborative manner with multiple 

organizations. This approach improves the overall response through proper preparation and 

facilitates the transfer of kits across organizations without prior knowledge of which 

organization would be deployed in a response. This type of strong collaboration is required in 

humanitarian organizations during the response phase of the disaster. But this collaboration is 

also needed for the elaboration of standard kits shared by multiple organizations during the 

preparedness phase. Proper preparedness helps improve supply chain outcomes for the 

different partners involved. Kits and their dissociation between assembly and point of use, 

allow one organization with the right competencies to manage kits to benefit from the 

associated performance improvement, and make subsequent partners benefit from these 

improvements as well, even if those partners would not have the competencies to manage the 

entire kitting process. 

Another issue present in the context of major disasters which makes kitting relevant is the 

destruction of infrastructure and the lack of resources. Kitting activity can be used in the 

humanitarian setting where resources are limited to improve logistic capabilities across 

supply chains if they are developed appropriately. When kits are deployed in a disaster 

setting, the knowledge of standards by responders and the ease of handling kits as a specific 

unit reduce the required resource for its management in the field. Furthermore, a well-defined 

kitting strategy and a comprehensive selection of kits help in addressing the tradeoff that 

humanitarian organizations face in emergencies between acquiring an accurate knowledge of 

the demand and an appropriate timely response. Indeed, kits help with timeliness but require 

proper knowledge to make sure their design can match the reality of an unknown situation as 

closely as possible. Finally, the addition of a monitoring and evaluation process for the kits 

helps build on local knowledge and develop technical expertis to improve kitting activities 

and plays an important role to develop appropriate kits. This step serves as a way to obtain 

feedback, improve and diffuse internal and external organizational knowledge and is required 

as kits in humanitarian activities are not designed for a client with precise specifications for a 

production line. 

5 Conclusions 

It is entirely conceivable that other humanitarian organizations would have a different set of 

processes and activities relevant to their own kitting activities. In this case study the 

organizational path and goals of UNICEF on health, education and WASH clearly influences 

the type of kits it manages and the resources and capabilities it requires to do so.  Smaller or 

different organizations might address the issue of kitting differently and would need to decide 

what kit performance they wish to support to develop the appropriate set of competencies to 

support the management of their kits.  One choice might occur per kit in between simplicity 

and flexibility, where simpler smaller kits are easier to manage than larger complex kits. 

Given the definition of the needs that the kits must meet, the wider the definition of the needs 
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in terms of intervention and population size and thus the flexibility required of the kit, the 

more complex the mix and amount of items the kit needs to contain and the subsequent 

competencies required to manage them.  

On a more strategic level, an increase in the portfolio of kits by the organization to be more 

flexible in response to diverse situations requires a wider range of resources organized into 

competencies and thus require investment in specialized resources and competencies to 

support kitting. Furthermore, It is important to note that the competencies for kit management 

that allow a response to changes are a mix of standard resources found in logistics and 

specific knowledge and partnerships that help define kit content. Thus organizations that have 

a basic set of resources can manage kits, but to offer a wide range of kits increases the need 

for additional specific resources.  

The study of five different cases related to kits helps in developing a more in-depth 

understanding of the issues relating to kits in the humanitarian context. The findings also 

enhance the understanding of the phenomenon of kitting in emergencies. The evidence of this 

study points to the complexity of managing kits for a wide range of needs and different types 

of response in the humanitarian context. As the complexity and number of kits increase, the 

organizational resources and competencies required to obtain the appropriate performance 

levels of kits become more complex as well. The findings also shed further light on the type 

of resources required to manage kitting for an organization. This research shows that a large 

humanitarian organization managing multiple kits needs a diverse set of resources and 

competencies, strong collaboration for proper preparedness and a thorough follow up for 

monitoring and evaluation. However the organization can then benefit of standard kitting 

performance improvements as well as share these benefits across the supply chains, help 

palliate to the lack of resource in the field and mitigate the trade-off between finding 

information and response. 

Kits are prevalent in many disasters and other emergencies where humanitarian organization 

need to respond to an unknown demand with a short lead time. Berger (2010) identified 10 

major organizations that used kits and with the performances kits can enable, it is not 

surprising when NGOs use kits in one way or another. Coordination between agencies to 

develop the Inter-Agency Health Kit shows the potential of developing standard kits across 

organizations moving. Developing additional kits with standards that can be shared between 

major organizations would further help ensure that performance improvement can be shared 

easily across supply chains. 

6. Limitations and future work 

This study is limited in its scope by the use of a single organization, however this 

organization responds to a wide variety of needs which are well represented by the different 

cases. Another limitation is the analysis of the supply chain from a headquarters’ perspective. 

This gap leaves room open to analyze in more depth the roles of standardized kits in 

humanitarian supply chains in the last mile as well as to explore the practice of kitting done 

directly in countries with local or imported supplies. As there are different organizations that 
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use kits, another research avenue would be to compare the activities of organizations with 

similar kits as well as with kits that were not included (such as shelter kits or kitchen kits). 

The findings in this study can be useful for other organizations or managers working in a 

similar setting who would be interested in assessing their kitting needs and capabilities. 

Additionally, the different resources and activities required to obtain benefits from kitting can 

be organized in a checklist of organizations to evaluate what is required to manage kits.  
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