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Executive Summary 

One of the most critical issues in disaster response is the overwhelming inflow of donations that arrive to the areas 

impacted by large disasters and catastrophic events, referred to here as extreme events. The occurrence of an extreme 

event triggers a massive influx of personnel, information and materiel to the impacted area, first documented after 

the 1917 munition ship explosion in Halifax (Prince 1920). This convergent behavior has been identified in almost 

all extreme events; as seen in recent disasters such as Hurricanes Harvey, Irma and María, unsolicited donations can 

cause tremendous problems to the disaster response efforts. These negative impacts can be so significant that disaster 

responders routinely refer to the arrival of non-priority supplies as “a second-tier disaster”. Donations, particularly 

of non-priority items, can severely hamper the flow of critical supplies by distracting resources from critical tasks.  

The disaster research literature refers to the flow of unsolicited donations as materiel convergence (the term used 

here), or the “the actual movement of supplies and equipment” (Fritz and Mathewson 1957). To facilitate 

comprehension of the impacts of materiel convergence, it is useful to adopt the classification from the Pan American 

Health Organization (2001). Part of the reason to use the PAHO classification is that there are many unsolicited 

donations that are indeed very useful; and many solicited donations that are counterproductive. In the opinion of the 

Rensselaer team, what really matter is the usefulness of the donations, not whether or not it was solicited or not. The 

PAHO classification delineates three groups on the basis of their usefulness: urgent or high-priority (HP), which 

are the supplies required for immediate distribution and consumption; non-urgent or low-priority (LP), i.e., the 

supplies that, while not immediately needed, could be useful at some point and deserve to be stored for later use; 

and finally, non-priority (NP), the supplies that should not have been sent to the disaster site. The reasons to classify 

supplies as non-priority (Fritz and Mathewson 1957, Pan American Health Organization 2001, Holguín-Veras et al. 

2012) are numerous (e.g., the items are unnecessary, inappropriate, and possibly dangerous). The fundamental issue 

with materiel convergence is that the sheer magnitude of the flow of NP supplies, which distracts mission critical 

resources from other more important tasks. In this document, the acronyms HP, LP, and NP are used to refer to the 

various segments of physical donations to disasters.  

The Rensselaer team has approached the research on materiel convergence from a holistic multi-disciplinary 

perspective that encompasses: (1) characterization and quantification of materiel convergence in the aftermath of 

extreme events: which has required the team to travel to disaster areas (typically days after if permitted by the 

circumstances) to observe and interview disaster responders; (2) behavior research to gain insight into the factors 

that lead individuals, companies, and even public sector agencies to donate physical supplies: which has been 

accomplished by advanced surveys and behavioral modeling; (3) development of operational research tools to 

produce optimal control procedures and Big Data analytics to sense and predict materiel convergence (in progress); 

and (4) using the insight from (1), (2), and (3) to develop policy procedures to mitigate NP materiel convergence. 

This summary provides a succinct overview of the work done.  
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Characterization and Quantification of NP Materiel Convergence  

The characterization and quantification of materiel convergence has been one of the most difficult challenges the 

Rensselaer team has faced. One of the reasons is that quantifying materiel convergence after a large extreme event 

would require extensive fieldwork (which require an amount of funding that exceeds what the Rensselaer team could 

afford), inspection of collection points and warehouses, and above all, collaboration from disaster response agencies 

and relief groups to allow the Rensselaer team to get the data needed. Regarding the latter, in most cases and for 

rather understandable reasons, disaster response agencies and relief groups tend not to provide information and data 

about materiel convergence for fears of misuse of the information. The net result is a lack of knowledge about the 

problem. The authors’ fieldwork research has confirmed the findings of Fritz and Mathewson (1957) about the large 

deleterious effects that the flows of non-priority supplies have on disaster operations. Although data are very scarce, 

the few estimates available indicate that non-priority supplies may represent between 50% and 70% of the total 

amount of supplies that arrive at the disaster site (Holguín-Veras et al. 2014). This range of values is in-line with 

estimates cited by Fritz and Mathewson (1957) and Pharmaciens Sans Frontières (2005) who estimated that about 

60% of the donations that arrive at disaster sites are not needed. The disappointing implication is that very little has 

changed in donor behavior in the last 60 years. Not surprisingly, during interviews conducted by the authors with 

disaster responders, “donation management” is cited as one of the biggest challenges in disaster response. 

Unfortunately, not much is known about the magnitude of materiel convergence as the only systematic quantification 

of (a portion of) materiel convergence is the research conducted by Pharmaciens Sans Frontières (2005). 

Behavioral Factors Influencing Donations 

As part of the efforts to quantify materiel convergence in a holistic fashion. The Rensselaer team used Lexis-Nexis 

(a database of news articles) to identify all media mentions of “donation drives” and other keywords in the aftermath 

of the 2005 Hurricane Katrina, and the 2012 Super-Storm Sandy. The thousands of media postings were cleaned to 

eliminate duplicates; analyzed to identify the physical origin of the donations, the socio-economic characteristics of 

the donor, and the amount of donations (cash vs. physical supplies). The resulting data were used to estimate 

econometric models that capture the relations between donation type and amount, and the socioeconomic 

characteristics of the donors. The main results revealed that geographical proximity to the disaster (distance), 

income, education, type of donor (e.g., organization or individual) play a role in explaining the amount of donations 

generated. Moreover, the amount of donations increases with the level of education and wealth of donors. Finally, 

the research shows that donation value decreases with distance, indicating that donors donate more if they are close 

to the affected site (Destro and Holguín-Veras 2011). The analyses of the Sandy data are in progress at this point. 

Another research effort administered a survey of registered donors of physical supplies after the 2011 Tohoku 

disasters in Japan, in order to evaluate donors’ motivations. The results show that donor’s choice of either cash or 

physical donations is influenced by numerous factors, some of which are related to the needs of the disaster survivors 

(survivor-focused), while others are more closely associated with the personal feelings or desires of the donor 

(donor-focused). Convenience to the donor, such as the accessibility and ease of using online donation platforms, 

appeals to donors who make cash donations. The data also show that respondents have vastly different opinions of 

the trustworthiness of responding organizations. Local disaster respondents, International non-governmental 

organizations (INGOs), and Fire Departments are deemed to be the most trustworthy and most knowledgeable. 

These findings aid in the identification of the most effective change agents. This is key because donors have differing 

opinions about the trustworthiness of the various groups involved in disaster response, and their respective levels of 

knowledge of disaster conditions. These differences translate into different degrees of influence on affecting changes 

in donor behavior (Holguín-Veras et al. 2018).  

These results reveal that donors greatly value the opinions of "local" groups regarding the types of donations 

needed at the disaster site, see Figure 1. The implication is that a locally-led strategy of behavior change is likely to 



3 
 

be more effective than one led by outside actors. This finding provides a clear and conceptually sound way to help 

address the issue of non-priority donations. Raising awareness about the need to reduce the flow of non-priority 

supplies will require interaction with those who have worked in large response efforts at the local level.  It will 

require a coordinated effort of training including disaster responders, and educating potential donors, with 

coordinated actions by multiple stakeholders, both in and out of the disaster area.  

Figure 1: Opinions of Organizations’ Trust and Knowledge 

 

Note: Trust Scale: 1 = untrustworthy, 3 = somewhat trustworthy, 5 = trustworthy; 

Knowledge Scale: 1 = no knowledge, 3 = somewhat knowledgeable, 5 = knowledgeable 

Physical Control Strategies 

Research was conducted to develop a multi-stage control mechanism to identify the incoming flows (e.g., 

regular, non-regular) and depending on the priority of its content (e.g., high, low, non-priority) to grant or deny 

access of materiel donations to the impacted area. It is fundamental for the implementation of such control 

mechanism that governmental or non-governmental emergency response organizations and law enforcement 

agencies limit the number of points where the flow of personnel, equipment and materiel can access this area. The 

mechanism proposed is comprised of pre-screening locations before the entry points and control locations at the 

entry points.  At the heart of the control process is the idea that low and nonpriority convergence should be diverted 

away from the disaster area and nearby relief centers to non-affected areas, where facilities remain intact. Since both 

regular and non-regular flows are transported to the disaster area through a set of entry points; and that these 

locations are usually located in the periphery, where infrastructure may have suffered minor damage, it is at these 

locations where ideally, control actions and processing of the flows should be performed. (Jaller 2011) 

Disaster Management Implications 

The issue of unsolicited donations is one that impacts WFP operations, and by gaining a better understanding 

of the phenomena, WFP can develop guidelines that can be used at all levels of decision making at play in disaster 

response operations. The research conducted has identified a number of important findings that ought to be 

incorporated into disaster planning and response procedures. The main findings of the research, with accompanying 

policy suggestions, are summarized in Table 1.  
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Table 1: Chief Findings and Policy Suggestions 

Chief conclusions Policy Suggestions 

▪ Materiel convergence increases with 

donors’ wealth, and decreases with the 

distance between donor and disaster 

▪ The resources allocated to physical control of the materiel 

convergence must be commensurate with the amounts expected, 

which may depend on proximity to large donor areas. 

▪ Donation choice, and willingness to 

change donation type, depend on three 

groups of variables: (1) Attitude 

towards disaster and relief 

organizations, (2) Socio-economic 

characteristic of the donors, and (3) 

Inertia effects. 

▪ Implementing education campaigns encouraging cash donations, 

targeting potential donors, the media and the private sector. 

▪ Organizing training sessions, led by local groups within their 

communities, discussing the effects of physical donations. 

▪ Involving youth and social groups in education programs aimed 

at changing the way individual donors see relief groups. 

▪ Extending outreach program to schools to educate youths about 

disaster response and how individuals can best support these 

efforts; and explain the effects and costs of physical donations.  

▪ How the media portrays the needs has 

a large influence on the materiel 

convergence that is generated. 

▪ Disaster response agencies and groups must try to educate the 

media before a disaster so that they are aware of the impacts that 

their reports could have on the response itself 

▪ The flow of materiel convergence is 

comprised of a highly heterogeneous 

mix of HP, LP, and NP supplies. 

▪ Efforts must be made to minimize the flows of LP and NP 

supplies, ideally at the source of the donations. This will require 

proactive education and awareness campaigns aimed at the 

donors that produce large amounts of LP and NP supplies. 

▪ Information systems that advise on actual needs could be useful, 

particularly for and to large established organizations. However, 

since these advisory systems do not take into account the amount 

of supplies already in transit, they could lead to excessive 

donations of HP and LP supplies.  

▪ As major relief agencies have started doing, cash donations must 

be encouraged.  

▪ In cases where donors have access to physical donations with 

market value, they should be encouraged to sell them and donate 

the proceeds to reputable relief organizations.  

▪ NP supplies could exceed 50% of the 

cargo reaching the site, overwhelming 

responders when they have other more 

urgent tasks. 

▪ LP and NP supplies hamper the flow of 

HP supplies. 

▪ The negative impacts of LP and NP 

supplies at end sites are larger than at 

entry points. 

 

▪ Access control must: prevent NP supplies from entering the 

disaster area, delay LP flows, and expedite HP supplies. 

▪ Multi-stage access control systems play a key role. Prescreening 

locations before entry points could be used to stop NP flows, 

allowing only LP and HP donations to proceed. 

▪ At entry points, LP supplies could be stored or rerouted to other 

storage locations; while HP supplies are allowed to continue their 

journey. 

▪ To expedite the process, the supplies transported by established 

and expanding organizations—for whom post-disaster response 

is a regular task and are likely to have a solid idea about actual 

needs—could be waived inspections at access control locations. 
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