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Abstract 

We study the last mile vehicle supply chain in the International Federation of the Red 
Cross and Red Crescent Societies (IFRC). The IFRC is one of the benchmark 
humanitarian organizations working in disaster response and development programs. 
We analyze the IFRC “better, faster and cheaper” last mile vehicle supply chain using 
Lee’s Triple-A framework of agility, adaptability and alignment. We identify the 
objective functions and main trade-offs for this supply chain. The objective of the last 
mile vehicle supply chain supporting disaster response is agility. The extra cost to 
achieve agility in disaster response programs is compensated with the objective of 
cost effectiveness in the last mile vehicle supply chain supporting development 
programs. Cost effectiveness is obtained sacrificing speed. We also identify 
challenges to the IFRC last mile vehicle supply chain. We suggest areas where 
operations research and management science can reduce costs which translates into 
increasing IFRC’s investment in social welfare of populations in need. 
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1. Introduction 

Last mile distribution refers to delivery to the population in need, the last stage 

of humanitarian operations (Balcik, Beamon and Smilowitz,, 2008). Fundamental to 

the execution of last mile distribution is the availability of last mile vehicles. We 

study the supply chain of 4x4 vehicles as a context to apply operations research and 

management science models. 4x4 vehicles – from this point referred to as last mile 

vehicles (LMV) - are the most widely used asset in humanitarian last mile 

distribution. We focus on the International Federation of Red Cross and Red Crescent 

Societies (IFRC), one of the benchmark organizations in humanitarian logistics.   

Founded in 1919, the IFRC has both a disaster response and development 

mission. It comprises of a secretariat in Geneva, delegations in more than 60 

countries, and works with 186 national societies. Delegations generally work through 

national societies in carrying out the development aspect of their mission. National 

societies are independent from the IFRC. They support governments in the 

humanitarian field improving the welfare of local population. In many cases, national 

societies also act as donors to IFRC for planning and responding to disasters and 

development work.  

Towards the end of the nineties, following some public criticism of their disaster 

response operations, IFRC revamped their logistics strategy to be “better, faster and 

cheaper”. Upon receiving the European Excellence Award in 2006, a logistics award 

previously given only to commercial companies, the jury commended the 

organization for their performance, stating that, 

“ they exist to operate in precisely the places where normal supply chains have 

broken down; that they have only moral rather than legal charges over their 

sources of supply and funding; and that despite being a global brand with 
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relatively little direct control over its local operations, it has successfully 

transformed its supply chain to meet even better the demands that the world 

places on it.” (in Gatignon et al, 2009) 

The restructure of logistics in the IFRC encompassed fleet management. In 2002 

the IFRC centralized fleet management through the newly established Fleet Base, 

renamed Global Fleet Base (GFB) in 2006, with the stated goal of achieving 

excellence in providing vehicles to delegations and participant national societies: 

“better, faster and cheaper”. 

Lee’s Triple-A framework (Lee, 2004) examines excellence in commercial 

supply chain management. He proposes that the best supply chains are agile, 

adaptable and aligned (better) as well as being fast (faster) and cost effective 

(cheaper). Our case-based research uses the Triple-A framework to analyze the 

“better, faster and cheaper” LMV supply chain of the IFRC. Additionally, we 

identify operational challenges with the LMV supply chain and pinpoint specific areas 

for implementation of operations research and management science solutions. 

Section 2 positions this research in the existing literature. Section 3 outlines the 

research methodology. Section 4 describes the reconfiguration of logistics within the 

IFRC. Section 5 provides a brief description of the LMV fleet management model in 

the IFRC. Section 6 describes the LMV supply chain. Section 7 analyzes this supply 

chain using Lee’s framework of the Triple-A supply chain and identifies some key 

challenges facing the IFRC. Section 8 presents the conclusions and limitations of the 

paper. 

2. Literature  

Being a common term in commercial logistics (Esper et al, 2003), last mile 

distribution in humanitarian operations is defined as “the last stage of the relief chain; 
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it refers to delivery of relief supplies from local distribution centers to the people in 

affected areas” (Balcik et al 2008). Last mile distribution in humanitarian operations 

imposes significant logistics challenges like global supply chain design (Pedraza 

Martinez et al, 2009), demand uncertainty (Van Wassenhove, 2006; Beamon and 

Balcik, 2008 ) and lack of local infrastructure (Tomasini and Van Wassenhove, 2009).  

Lee (2004) proposed the Triple-A framework claiming that the best supply 

chains are agile, adaptable and aligned as well as fast and cost effective. Van 

Wassenhove (2006) used the Triple-A framework to suggest that humanitarian 

organizations are adaptable and capable of setting up agile supply chains in the 

difficult operating conditions stated above. Oloruntoba and Gray (2006) remark on the 

need of assessing agility in humanitarian supply chains. We analyze the IFRC’s 

“better, faster and cheaper” global LMV supply chain using the Triple-A framework.  

According to Lee (2004), agility is the ability to “respond to short-term changes 

in demand or supply quickly and handle external disruptions smoothly”. Agility is a 

desired principle to mitigate short term risks in the supply chain (Tang and Tomlin, 

2008). Nevertheless, agility might have an extra-cost for the supply chain. Using case 

studies, Baker (2006, 2008) finds that designing distribution centres for agile supply 

chains moderately increases cost.  

Adaptability is the ability to meet structural shifts in markets (Lee, 2004). 

Adaptability is a long term principle (Tang and Tomlin, 2008), crucial for global 

supply chain design; the more complex the supply chain, the more difficult to adapt to 

structural changes in markets (Hoole, 2005).  

Well-studied in economics (Lazear, 2000, Prendergast, 2002), management 

(Gibbons, 2004; Siemsen et al, 2007) and operations management (Kim et al, 2007; 

Bakshi and Gans, 2008; Baiman et al, 2008), incentive alignment in supply chains 
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relates to the creation of incentives for better performance (Lee, 2004). Incentive 

alignment in humanitarian logistics is a challenge between organizations due to 

different orientations and objectives (Oloruntoba and Gray, 2006) and within 

organizations due to conflicting objectives and different measures of performance 

(Pedraza Martinez and Van Wassenhove, 2008; Pedraza Martinez et al, 2009).   

Our research contributes to fill the need of assessing agility in humanitarian 

supply chain management stated by the literature. Also, it identifies the objective 

functions and main trade offs for the IFRC LMV supply chain. Finally, it highlights 

challenges that should be addressed by operations research and management science 

academics. 

3. Research Methodology 

We use a case-based methodology to understand the LMV supply chain of the 

IFRC. To be precise and rigorous we followed the methodological framework 

proposed by Yin (2003), Eisenhardt (1989), and Fisher (2007). Our unit of analysis is 

the LMV supply chain. We describe each component of IFRC’s LMV supply chain 

and analyze the whole in light of their stated logistics strategy of “better, faster, and 

cheaper”. We further identify some key operational challenges associated with it. 

The research presented here is at the intersection of two larger research studies 

in humanitarian logistics. The first study looks into the logistics within the IFRC. This 

longitudinal study started in 2002 and it examines the evolution of the logistics 

function employed by the IFRC. It is composed of three pedagogical case studies. The 

first two cases describe the restructuring of logistics within the IFRC in the late 

nineties (Ramii and Van Wassenhove 2002a, 2002b). The third case study goes 

further, to examine the impact of using the newly established Regional Logistic Units 

(RLUs), in responding to the Yogyakarta earthquake in 2006 (Charles et al, 2009). 
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The second study examines fleet management in humanitarian operations.  Our 

extensive field research of fleet management in the humanitarian sector looked at four 

organizations: International Committee of the Red Cross (ICRC), World Food 

Program (WFP), World Vision International (WVI) and IFRC (Pedraza Martinez and 

Van Wassenhove 2008; Pedraza Martinez et al 2009; Stapleton et al 2008a, 2008b, 

2008c, and 2008d). Following the same research protocol, we identified a number of 

issues that merited further examination. Particularly, the research case on the IFRC 

provides a detailed description of LMV fleet management within the organization. It 

focuses on the Global Fleet Base and the vehicle rental program (Stapleton et al 

2008a), both born from IFRC logistics restructuring (table 1).   

This research builds on our knowledge of IFRC logistics and it gets most of the 

data from our field research on humanitarian fleet management.  We center our 

analysis on the IFRC, a benchmark organization in fleet management but also in 

humanitarian logistics as a whole. 
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Table 1: Data sources summary. Numbers in parentheses indicate the number of 

interviews in the organization 
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Data collection 

Data was collected primarily through semi-structured and informal interviews. 

From 2002 to 2008, we carried out 17 interviews with key members of the IFRC and 

the Uganda national society. We also interviewed 6 people from other organizations 

to understand the IFRC LMV supply chain. Most of the interviews were conducted by 

2 researchers. The interviews were recorded except in 2 cases where lower ranked 

interviewees (drivers and mechanics) requested otherwise. Interviews were carried out 

at 3 levels of the organization: headquarters, regional and national level. This required 

trips to Switzerland, United Arab Emirates, and Uganda. After each set of interviews, 

the content was transcribed and analyzed by the researchers. The case-writing process 

produced the four detailed write-ups on the IFRC outlined above.  

The IFRC works within a wide and complex network of actors including donors, 

disaster response coordination bodies and service providers.  To establish a complete 

picture of the LMV supply chain in this context, we carried out interviews with key 

actors in this network. We also conducted a tour of the IFRC RLU in the Jebel Ali 

Free Zone and the International Humanitarian City, Dubai.  

Through rigorous data collection and observation, we developed a 

comprehensive description of the LMV supply chain in the IFRC. To verify the 

validity of these initial findings we compared them with the existing literature and 

presented them not only to the IFRC Global Fleet Manager but also to practitioners at 

the annual humanitarian interagency (Fleet Forum) conference in 2008. This 

document includes the feedback from these discussions.  
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4. IFRC Logistics Reconfiguration 

Beginning in the late nineties, stimulated by some public criticism of their 

operations and the need to professionalize, IFRC developed a new logistics strategy 

for the organization with the goal of delivering relief and development programs 

“better, faster and cheaper.”  

A strengthened central logistics department based at headquarters assumed 

responsibility for the overall logistics strategy. Frame agreements were drawn up with 

suppliers, and all supplies were codified and standardized (Samii and Van 

Wassenhove, 2002a). In the event of disasters, IFRC logistics began to work more 

closely with national societies to gain access, resources and information on the 

affected country.  

Three regional logistics units (RLUs) in Dubai, Panama and Kuala Lumpur were 

established. Their function was to support national societies by managing the supply 

chain of goods from donors and suppliers to the field of operations (Gatignon et al 

2009). Stocks were prepositioned in each of the RLUs, closer to areas of operation, 

enabling faster delivery to those in need. Regular follow up replenishments would 

then be sent to the RLUs by surface rather than air transport, saving the organization 

thousands of dollars. 

Finally, with the goal of operating their vehicles “better, faster and cheaper”, 

IFRC centralized fleet management. Fleet Base, now known as Global Fleet Base 

(GFB), was established in 2002, located in the Dubai RLU. It is responsible for 

managing the LMV supply chain and providing fleet management support to IFRC 

delegations. The following section briefly describes IFRC’s fleet management model 

(for a comprehensive description see Stapleton et al, 2008a; Pedraza Martinez et al, 

2009).  
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5. Fleet Management in the IFRC 

Prior to the establishment of the GFB, LMV fleet management was conducted 

program by program and country by country. Since the vehicles were purchased by 

in-country programs, they were locked within delegations, making their transfer to 

other delegations difficult and time consuming. According to the present Global Fleet 

Manager the running costs of this often aged fleet were high compared to other 

organizations in the Red Cross/ Red Crescent Movement. There was no centralized 

financial management or control of the fleet. Standardization of vehicles was 

inexistent, making it difficult to benefit from economies of scale.  Emergency 

deployment was slow as vehicles had to be purchased and shipped from suppliers 

usually located outside the country of operation. 

“During disasters, many other humanitarian organizations needed vehicles so 

the numbers were quickly depleted and the prices and costs increased 

considerably”. (Goran Zuber, IFRC Global Fleet Manager, 2008)  

The GFB was created with the purpose of “providing [IFRC programs with] 

vehicles better faster and cheaper” (Stapleton et al, 2008a). It is responsible for the 

LMV supply chain, the design and implementation of fleet management policies and 

procedures and the internal vehicle rental program (VRP) of the IFRC.  

With the introduction of the VRP, IFRC delegations no longer procured vehicles 

as required by programs. Rather, vehicles were procured globally by the GFB based 

on a yearly planning procedure, reviewed every three months. Earmarked funding of 

the purchase of vehicles for programs was eliminated. This allowed for forward 

planning and standardization of the fleet. 

The initial centralization of procurement was achieved by securing a start-up 

lump sum from a commercial bank. GFB now procure 80% of their vehicles in bulk 
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directly from the manufacturer, either Toyota or Nissan, thus benefitting from reduced 

rates and economies of scale. The other 20% of vehicles are still procured locally by 

delegations. Following GFB procedures, these vehicles are incorporated into the VRP. 

When needed, vehicles can also be rented locally for short periods of time. The 

procurement strategy also contributes to flexibility and speed of response, while 

keeping the fleet standardized. 

 The GFB rents vehicles to delegations at a monthly rate that allows for full cost 

recovery on each vehicle during its lifecycle. Data on maintenance, repairs and fuel 

usage is collected at program level and monitored by GFB using the web-based fleet 

management system, Fleet Wave. GFB also provides self-insurance for each of the 

vehicles but this generally needs to be reinforced with local third-party insurance. 

Vehicles are rented to delegations and replaced after 5 years or 150,000 Km, 

following a standard replacement policy in the humanitarian sector (for a detailed 

analysis of the replacement policy, see Pedraza Martinez and Van Wassenhove, 

2008).  

At the end of the lifecycle vehicles are usually shipped back to the GFB. 

Vehicles can also be sold locally but are rarely scrapped. In case they are sold in 

Dubai, they are auctioned in lots. The revenue from the sale of vehicles is shared 

90:10% between the GFB and delegations. By charging a monthly fee and getting a 

salvage value, the VRP has been designed to be financially self sustaining.  

The GFB was made compulsory for all IFRC delegations in 2006. There are 

currently 535 vehicles in the VRP although the GFB plan to increase this to 1000 

units. A key factor in achieving this goal will be to expand the VRP to more national 

societies (Pedraza Martinez et al, 2009). Although as one of IFRC’s operations 

managers pointed out, “We always have to remember that national societies are 
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independent organizations. They may or may not follow our advice” (Samii and Van 

Wassenhove, 2002b). Figure 1 illustrates the centralized model currently in use by the 

IFRC. 

 

Figure 1: IFRC’s fleet management model 

As stated above, in addition to the VRP, the GFB is responsible for managing 

the LMV supply chain. The following section describes the components of this supply 

chain from donors to the end customers, i.e., the in-country programs. 

6. IFRC’s Last Mile Vehicle Supply Chain  

According to Goran Zuber, IFRC’s Global Fleet Manager, “GFB’s responsibility 

is to review the [last mile vehicle] supply chain from manufacturer to end user and 

optimize it whilst minimizing costs”.  

As part of their yearly budgeting and planning, delegations send their requests 

for vehicles to GFB where they are compiled. Simultaneously to requesting budget 

approval from headquarters in Geneva, GFB order the vehicles in bulk from either 

Toyota or Nissan, the two manufacturers supplying this LMV supply chain. The 

ordered vehicles are produced and shipped from the plant to GFB. Upon arrival, they 

follow one of two paths. Some undergo a pre-delivery inspection (PDI) and are fitted 

Manufacturer 

Regional Logistics Unit 

Global Fleet Base 

Vehicle requisition, 
monthly fee,  
registration,  
data capture 

Policies and 
procedures,  

data analysis 

Procurement order 
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with any additional or specialized equipment necessary. They are then transported to 

the delegations. Other vehicles are transported and stored in each of the RLUs’ 

warehouses as pre-positioned stock, with PDI and accessorizing in-country. Vehicles 

must be registered upon arrival in the operating country. Once this process has been 

completed, they are delivered to the in-country program (customer) to be used in the 

last mile distribution.  

Components of IFRC’s LMV Supply Chain  

Donors 

In terms of agility and adaptability of the LMV supply chain, donors potentially 

have a significant and positive impact. By agreeing to pay the monthly rental fee for 

the programs’ use of vehicles, rather than funding the capital purchase, it is possible 

for the IFRC to run the fleet flexibly on a full cost recovery basis. This makes fleet 

management within the IFRC an autonomous support function. Vehicles can be 

assigned to different locations at short notice and the GFB has a long term view of the 

supply chain enabling it to adopt new strategies as required.  

Specifically in disaster response, funding for IFRC relief operations is based on 

donor support for appeals made following assessments from a dedicated, rapid 

response assessment team, FACT (Field Assessment Coordination Team). The initial 

demand assessments are carried out with vehicles that delegations and national 

societies have on the ground. Assessments also determine the number of additional 

vehicles required for the relief program. Delegations and national societies match 

distribution needs with the current fleet size in the country based on previous 

experience to calculate the additional requirement in terms of vehicles. The GFB must 

ensure that vehicles are supplied quickly to the relief program.  
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There is a saying among IFRC staff that goes, “a happy donor is a good donor” 

(Samii and Van Wassenhove, 2002a). The evolution of media coverage of disasters 

makes visibility of first responder very important to donors (Van Wassenhove, 2006; 

Oloruntoba and Gray, 2006). This offers a large incentive to IFRC to act fast and 

ensure that they are among the first organizations to respond. The LMV supply chain 

must also be able to demonstrate cost effectiveness to donors who demand 

accountability, a fact that promotes the cost saving and revenue promoting aspects of 

the supply chain but can affect agility in a negative way.  

Global Fleet Base 

With the establishment of RLUs, stock was pre-positioned closer to IFRC 

operations. GFB has increased the agility with which vehicles can be equipped and 

delivered to in-country disaster response programs. Centralized information systems 

give global and regional fleet managers an overview of the fleet allowing them to 

pinpoint the need and deliver vehicles from the emergency stock if required. The 

existence of emergency stock combined with the policy of 80:20% global/local 

procurement allows GFB to react quickly to unforeseen demand promoting supply 

chain agility.  

For longer-term operations, GFB plans the purchase of vehicles in anticipation 

of requirements, enabling them to buy in bulk from the manufacturer. As a result, they 

benefit upstream from cost savings in procurement and downstream from cost savings 

of bulk transport, spare parts, etc. Finally, GFB makes autonomous decisions and is 

supported by the 3 RLUs. It has designed the policies, procedures and systems (e.g. 

Fleet Wave) for fleet management and is responsible for their implementation. Any 

delegation or national society operating under the VRP is obliged to adapt 

accordingly. 
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Vehicle supplier 

Following the standardization of supplies carried out by the IFRC logistics unit, 

GFB have standardized their LMV stock to Toyota or Nissan vehicles. The fact that 

they order directly from the manufacturers who deliver to GFB in Dubai means that 

they are highly cost effective but there is a tradeoff in terms of speed. Long lead times 

of 8-16 weeks are needed for production and delivery of the vehicles (Stapleton et al, 

2008). For manufacturers this small market is not their priority, and they do not react 

to short-term unforeseen surges in demand, obliging GFB to look elsewhere, such as 

pre-positioned emergency stocks or local retailers, to source vehicles quickly. This 

can impact negatively on the speed and cost effectiveness of the LMV supply chain.  

Pre-delivery inspection and warehousing 

Before vehicles are transported to RLUs and national delegations, they are first 

given a pre-delivery inspection (PDI) and fitted with additional or specialized 

equipment. GFB outsources the PDI and accessorizing to a service provider. The fact 

that the PDI depot and LMV warehouse are co-located in Dubai increases the speed of 

the process. Experienced and trained staff members carry out each PDI. Their 

capacity to carry out the work combined with well-defined procedures also has a 

positive impact on the speed of the overall supply chain. PDI per vehicle takes one 

day, thus the length of the process depends on the quantity of vehicles involved (Roy 

Gonsalves, Al Futtaim Services Supervisor, 2008). As a profit driven company, this 

service provider strives to keep costs to a minimum. In the event of a disaster, this 

provider prioritizes all GFB vehicles required in the response, a provision that 

increases the agility of this stage of the supply chain. Whether or not this company 

will be adaptable to changes in the supply chain strategy of the GFB is unknown at 

this time. 
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Transport 

Transport of LMV vehicles from GFB to either one of the other RLUs, or the 

delegations is carried out by a private logistics company. This company has a division 

directly responsible for serving the humanitarian sector. Its responsibilities include 

working with local road and transport authorities to improve service as well as 

arranging the actual shipment. 

Humanitarian organizations are a priority for this division. In a disaster response 

context this has a positive impact on the agility of the LMV supply chain.  “In the 

wake of an emergency, the time from the moment they receive GFB’s  request to the 

moment the vehicle needs to be moved is, on average, 2 days” (Fatima Bendawad, 

Manager Emergency Relief Logistics, Kuehne Nagel, 2008). However, there are 

external factors beyond their control such as national border clearance, or delays at 

ports, that may result in severe delays. In the long term, they keep on top of changes 

in international regulations, making sure that their role in the LMV supply chain 

increases the agility of the whole.  

For some extreme cases, GFB arranges to have its vehicles airlifted to the area 

affected by the disaster. 

Delegations and national societies 

Although the global adoption of the VRP by delegations has proven cost 

effective, the fact that national societies are not obliged to take part in this can be 

costly. This is particularly true in the case of national societies accepting unsolicited 

vehicle donations since the latter go against all standardization efforts.  

The ability to be agile is at the core of IFRC delegations, and the fact that they 

maintain a 20% local procurement capacity contributes to agility with a tradeoff in the 

extra purchasing cost. Since 2006, delegations have adapted their LMV processes, 
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practices and systems to the implementation of the VRP. In some national societies 

this is also the case, though they frequently continue to operate their own systems in 

parallel. 

In the event of a disaster, the nature of delegations and national societies is to 

respond quickly, however, external circumstances such as collapsed infrastructure or 

border clearance may prevent their access to supplies of LMV.   

In-country programs 

In-country programs represent the customer in the IFRC’s LMV supply chain. 

Once the vehicle is in their possession, the program must pay a monthly rental fee to 

the GFB. This entitles them to keep it for a maximum of 5 years or 150,000 Km. 

During this time, the vehicle will be used in the transportation of personnel, food and 

some equipment. Transport requirements are coordinated by transportation 

dispatchers at national and program levels. Vehicle sharing between programs is 

encouraged. Transportation needs for the coming year are forecasted by delegation 

and national society logisticians based on planned programs. They are reviewed every 

3 months.  

The program is responsible for data collection, fuel provision, scheduled 

preventive maintenance, in-country storage, vehicle repairs, and local third-party 

insurance. At the end of the designated rental period, the program notifies the 

delegation and GFB. As directed by the GFB the delegation either ships the vehicle 

back to Dubai or RLU or arranges for disposal of the vehicle through local sale based 

on market considerations. Most frequently however, the vehicle is shipped back to the 

GFB where, depending on its age, it is either auctioned off in an IFRC lot or 

transferred to another program for continued use. Figure 2 illustrates all parties 

involved in IFRC’s LMV supply chain. 
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Figure 2: IFRC last mile vehicle supply chain, 2009 
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Agility is the main objective of the LMV supply chain in terms of relief 

programs. The IFRC has achieved agility using a number of tactics: 1) quick 

assessment of demand needs, 2) centralized information systems, 3) prepositioned 

stocks, 4) flexible vehicle supply, and 5) alignment with service providers. However, 

prepositioning stocks and flexible vehicle supply may increase the total cost of 

operations.  

The increase of cost in relief programs is compensated by tactics to increase 

supply chain cost effectiveness in development programs: 1) global procurement in 

bulk, 2) fleet standardization within countries, 3) preventive maintenance, and 4) 

flexible vehicle disposal, are main tactics used by the GFB to decrease supply chain 

costs. Nevertheless, these tactics may decrease the speed of the supply chain. As a 

consequence, the lead time between vehicle request and delivery to programs is 6 

months (26 weeks in figure 2). This is under the assumption that demand needs in 

development programs are well assessed by the organization. 

Incentive alignment is a challenge for the LMV supply chain in development 

programs. For instance, GFB wants to expand the VRP to more national societies to 

benefit from the economies of scale in terms of procurement. The objective of GFB is 

cost effectiveness. On the other hand, national societies often receive used donated 

vehicles at a zero cost of capital but high running costs. In the short term for national 

societies, it is cheaper to receive donated vehicles instead of committing to the VRP. 

Commitment also would imply the initial extra cost of adapting their information 

systems and adhering to IFRC strict maintenance policy. In the long term, national 

societies face problems like excessive fleet size, increasing running costs and vehicle 

disposal. One of the regional fleet managers we spoke to told us of a case of a national 

society holding more than 100 non-operational 4x4 vehicles in a warehouse with no 
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budget to repair them. Unless the GFB designs contracts aligned with national 

societies’ interests, including initial incentives to adopt the VRP, expanding the rental 

program will be seriously compromised. 

The IFRC operates in a complex environment. Below we describe the 

operational challenges faced by this organization’s LMV supply chain. 

Donated vehicles 

Beyond affecting the VRP expansion, donations of vehicles to national societies 

can create problems in terms of fleet standardization. In the case of vehicles donated 

to national societies served by VRP, it is very difficult for the GFB to monitor the age 

and quality of these vehicles.  

Further, if vehicles are not properly insured, this has the potential to become a 

significant liability for the program. Finally, the question still remains as to how to 

dispose of these donated vehicles. As the GFB fleet manager pointed out, “fleet 

management needs to be seen in terms of lifetime [lifecycle] management”, these 

types of donations focus only on the short term aspect of procurement.  

Vehicle procurement and maintenance 

Toyota is the largest supplier of vehicles to the humanitarian sector. At the time 

that GFB standardized their fleet, they chose Toyota and Nissan as the two main 

suppliers of last mile vehicles for their fleet. The decision was based on vehicle 

characteristics and local support for maintenance and spare parts. It resulted in a 

number of benefits to the organization in terms of economies of scale for bulk 

purchasing, and the ability to locate maintenance and spare parts facilities in the 

developing world, something that smaller car manufacturers could not guarantee.   It 

has also presented some dilemmas. 
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Firstly, as a result of standardizing their fleet, GFB depends on Toyota and 

Nissan to deliver as promised. Further, they depend on their facilities in the countries 

where they operate. Authorized workshops have market power in some developing 

countries and IFRC vehicles are not always the priority customer for either Toyota or 

Nissan, leading to an unbalanced relationship. In terms of vehicle maintenance and 

spare parts availability, this has a strong impact on IFRC programs. They can endure 

lengthy periods of vehicle downtime while waiting for work to be carried out on the 

vehicle. 

Having all the vehicle suppliers based in the same country generates a risk in 

terms of exchange rates. Supply chain management research has found that exchange 

rates should be considered in the configuration of global supply chains (Kogut and 

Kulatilaka 1994, Kouvelis and Gutierrez 1997, Dasu and De la Torre, 1997, Kazaz et 

al, 2005, Chakravarty, 2005, Ding et al, 2007). The trade-off between diversifying the 

number of vehicle suppliers and its impact on fleet configuration has not been 

analyzed by the IFRC. 

Lead times and RLU location 

The time of order to the time of delivery can be quite lengthy for vehicles 

procured for development programs: 8-16 weeks are needed for vehicle production, 

shipping from Japan to Dubai takes 3-4 weeks. Receipt of the vehicles in Dubai and 

the pre-delivery inspection process can take up to 5 days, while shipping from Dubai 

to world wide locations varies from 1-7 weeks. Finally, upon arrival at the final 

destination, administrative procedures can take from 1 to several weeks depending on 

delays. Worst case scenario, this process can take up to 6 months. Figure 2 illustrates 

this time line for the LMV supply chain.  The prepositioned vehicles located in each 

of the 3 RLUs mitigate this problem, reducing delivery times to 2 months. In an 
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emergency, this can be reduced to as low as three days, but this usually involves air 

transport. Lead time reduction and warehouse location are interesting research 

problems for applied operations research and management science. 

Boarder clearance and vehicle registration 

Border clearance, often considered a trade barrier, is also an operational 

challenge for the LMV supply chain. For instance, due to congestion, Dubai Port can 

take up to 6 weeks to release the vehicles for delivery to country programs. These 

extra weeks can seriously hamper supply chain agility during emergency response.  

Vehicle registration in the country of destination is also an issue. In the case of 

emergency, IFRC vehicles usually have the right to operate with a provisional 

registration for up to 6 months, starting at the moment of entry to the country. Due to 

the dynamics of IFRC’s operating environments, sometimes vehicle registration can 

take up to six months, affecting supply chain speed and last mile distribution.  

Optimizing vehicle routing as a tactic for cost-effectiveness in fleet size 

As mentioned above, IFRC’s last mile distribution needs in terms of 

transportation for disaster response and development programs are based on 

assessments, matching country fleet size with program needs. However, 

reorganization of fleet routing based on operations research practices while 

responding to disasters is rarely practiced. This tactic could prevent purchasing new 

vehicles and increasing fleet size unnecessarily.  

The IFRC do not directly assess the impact of optimizing routing and scheduling 

of their vehicles. However, the global fleet manager of the ICRC estimates that 

optimizing routing and scheduling would reduce fleet size by 15%. Assuming the 

same potential impact for the IFRC, this would lead to a reduction of their fleet by 80 

vehicles (535 vehicles x 15%). Given that the current purchasing cost plus 
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transportation and PDI cost is approximately $30,000 per vehicle, the total savings 

would be around $2.4 million, without including running costs! This is an interesting 

research area of application for operations research, considering that previous 

research has estimated running costs to be as important as costs of capital for last mile 

distribution fleets in humanitarian operations (Pedraza Martinez et al, 2009). The 

potential savings from implementing operations research models in this context can 

be used in improving the social welfare of populations in need.  

This section has highlighted some of the most pertinent challenges faced by the 

LMV supply chain in the IFRC. These challenges are driven by the nature of IFRC 

operations, the fact that LMV is a global supply chain, and the necessity to align the 

interests of the parties involved. These issues provide a wealth of research 

opportunities for operations research and management science. Our findings are 

summarized in table 2. 

 
Type of  
program 

 
Main 

objective 

 
Main tactics 

 
Main trade-offs 

 
Challenges to  
main objective 

 

Development  Cost 
effectiveness 

 
1) Global 
procurement in bulk  
2) Fleet 
standardization  
3) Preventive 
maintenance 
4) Flexible vehicle 
disposal 
 

 
Global 
procurement and 
flexible vehicle 
disposal can 
decrease supply 
chain speed 

 
1) Incentive 
alignment with 
national societies 
2) Donated 
vehicles 
3) Insurance 
4) Maintenance 
5) RLU allocation 
 

Disaster 
response Agility 

 
1) Quick 
assessment of 
demand needs 
2) Centralized 
information systems  
3) Prepositioned 
stock  
4) Flexible vehicle 
supply 
5) Alignment 
 

 
Prepositioned 
stock and 
flexible vehicle 
supply can  
decrease cost-
effectiveness 

 
1) Border 
clearance 
2) Vehicle routing 
as a main tactic 

Table 2: Findings summary 
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8. Conclusions 

In this paper, we examine the IFRC last mile vehicle (LMV) supply chain 

strategy of “better, faster and cheaper”. Using a case-based methodology, we describe 

the reconfiguration of IFRC’s logistics and fleet management practices, and identify 

the impact that this had on the LMV supply chain. Additionally, we use Lee’s triple-A 

framework to analyze the IFRC LMV supply chain strategy.  

We conclude that the IFRC LMV supply chain strategy of “better, faster and 

cheaper” can also be understood as “agility for disaster response with cost 

effectiveness for development”.  Agility is the LMV supply chain’s main objective for 

disaster response programs. By being agile, the IFRC LMV supply chain can prepare 

to respond quickly to unforeseen changes in demand due to disasters. Agility is 

achieved by combining flexible vehicle procurement, prepositioned stock for disaster 

response, quick assessment of demand needs and centralized information systems. 

Nevertheless, agility represents an extra cost for the IFRC. Flexible vehicle 

procurement such as local purchasing is expensive compared to the global 

procurement used normally. Also, prepositioning stock can increase inventory costs.  

The extra cost to achieve agility in disaster response programs is compensated 

with cost effectiveness in the LMV supply chain to support development programs. 

The IFRC combines global procurement in bulk, fleet standardization, preventive 

maintenance and flexible vehicle disposal to achieve cost effectiveness. However, 

decreasing cost negatively affects the speed of the LMV supply chain for 

development programs. The average time from order at the program level to vehicle 

delivery is 26 weeks (6 months) compared to 0 to 8 weeks for disaster response 

programs.  
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The IFRC operates in atypical contexts. In order for their last mile distribution 

to be effective, particularly in the case of disasters, agility, adaptability and alignment 

are vital characteristics. Operating with limited funding and high levels of 

accountability makes cost effectiveness a further requirement of their supply chains. 

By winning the European Supply Chain Excellence Award in 2006, an award 

previously given to companies such as Coca-Cola, Johnson & Johnson, Glaxo 

Smithkline and Marks & Spencer, IFRC demonstrated not only their prowess in this 

area, but also the lessons that private companies could learn from them. Even more 

so, given the fact that they operate in precisely the places where normal supply chains 

have broken down.  

The reconfiguration of logistics across the IFRC was carried out with the 

intention of enabling the organization to be better, faster and cheaper in disaster 

response and development programs. It led not only to a change in the focus of the 

logistics unit from response to preparedness, but also to the centralization of fleet 

management across the organization as a whole. These changes strongly increased the 

performance of their LMV supply chain, bringing it closer in line to Lee’s (2004) 

description of a high-performing supply chain.  

Taking into consideration that some external problems such as operating 

conditions are beyond the control of humanitarian organizations, we examine the 

challenges that can be addressed using operations research and management science 

applications. Some of these challenges are related to donated vehicles, vehicle 

procurement and maintenance, lead times and regional logistics unit location, border 

clearance and vehicle registration.  

We highlight the potential of operations research applications to optimize fleet 

routing and scheduling, and their impact on fleet size. For instance, under some 
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assumptions, we suggest that the IFRC could save more than $2.4 million by 

optimizing fleet routing and scheduling. These savings could be invested in further 

improving the social welfare of populations in need. Studying the IFRC LMV supply 

chain could also provide opportunities for other humanitarian organizations to 

improve their supply chains. 

Our study has some limitations. First, in the course of our research, we 

interviewed individuals from each echelon in the supply chain, with the exception of 

the vehicle supplier. Although desirable, up to the time of writing, we were unable to 

secure an appointment with anyone from the main suppliers to the humanitarian 

sector. Second, a natural limitation of case study research is external validity. The 

IFRC is a benchmark organization in the areas of logistics and fleet management 

throughout the humanitarian sector. As such, there are commonalities between this 

LMV supply chain and that of other humanitarian organizations though the findings 

may not be directly transferable from one to the other.  
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