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• [RQ4] If external aids are available, which role of digital volunteers will enhance the 

disaster community resilience better between passive and active information 

sharing?

• Centralized relief operations to the most disaster-affected people identified by 

digital volunteers will be effective on the minor disaster and heavy catastrophe

• Decentralized relief operations that people voluntarily allocate the external aids 

based on their needs will derive more equitable cooperation rather than 

centralized relief operation for the intermediate levels of disasters.
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• We developed an agent-based model of voluntary local help networks to explore effects 

of massive information sharing outcomes under various physical and social conditions

• Our results reveal that the use of social media generally enhances the quantity and 

equity of voluntary relief sharing but not always

• Information exchange through social media is important not only because of the 

increased matching possibility between help-donors and help-seekers but also because 

of the enhanced situational awareness that promotes inequality-aversion

• Implications on disaster management using social media

1) Making sub-groups of social media-based network

2) Enhancing situational awareness up to the threshold
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• The failure of centralized 

emergency response to local 

community needs
- i.e., Physical network obstruction, 

Unsolicited donations, 

Lack of local information, etc.

Nepal earthquake(2015)

Unable for airdrop

Mismatch b/w 

supply and demand

• Temporal isolation and emergence of 

voluntary local help network
- i.e., Sharing Food, Water, Search & Rescue,     

Labor, etc.

• Increasing use of social media among disaster-affected people in relief situations

• Social media can enhance the collaboration between centralized gov’t operation and 

decentralized spontaneous cooperation

• Social media can potentially help disaster relief sharing by facilitating information 

exchange in two ways: 

1) the matching of help-seekers and help-donors over wider social network 

2) improved situational awareness about the level of inequality in relief resources

Harvey Search & rescue (2017)

911: ~ 48 hrs. / SM: much less

Wildfire CA(2018)

Relief sharing

Facebook community

• [RQ1] As the fraction of social media users expands, can it increase the voluntary 

sharing behavior among potential help-donors (without increasing the absolute 

amount of relief help)? 

• [RQ2] As the use of social media enhances people’s situational awareness, can it 

reduce the level of inequality in the distribution of relief goods among people?

• [RQ3] When the both tradeoffs exist and interact together, can we maintain the 

voluntary sharing as higher levels by making sub-groups?

• [RQ4] If external aids are available, which role of digital volunteers will enhance the 

disaster community resilience better between passive and active information sharing?

2. Research Gap

Learning and norm-

adopting individuals

(Inequality 

aversion)

Propensity to 

donate

Level of 

cooperation
Net 

benefits

Action situation of voluntary relief sharing

Group size

Situational awareness

(Contextual variables)

• We developed an agent-based model based on theories and case studies about 

prosocial behaviors (inequality aversion) in a disaster

• Model description

• Network: 11 x 11 grid structure (121 agents)

• Fraction of the social media users in a community (0~100%)

• Individual social network:

• Four immediate neighbors (default)

• Situational awareness: Knowledge about additional acquaintances through 

social media (0~100%)

• Probabilistic choice model to decide whether to donate or not

• Disaster: Randomly chosen disaster-affected people loose half of their resources 

at the beginning (0~100%)

• Simulations: 50 runs, 100-time steps

𝑃(𝑈𝑖) =
exp 𝜂 ∗ E(U𝑑𝑜𝑛𝑎𝑡𝑒)

exp൫𝜂 ∗ E U𝑑𝑜𝑛𝑎𝑡𝑒) + exp 𝜂 ∗ E(U𝑛𝑜𝑡 𝑑𝑜𝑛𝑎𝑡𝑒)

• [RQ1] As the fraction of social media users expands, can it increase the voluntary 

sharing behavior among potential help-donors?

• Constant ORPs scenario can transfer more reliefs and allocate reliefs more 

equally than Diminishing ORPs scenario

• In Diminishing ORPs scenario, the more social media users does not guarantee 

the higher level of cooperation

• [RQ2] As the use of social media enhances people’s situational awareness, can it 

reduce the level of inequality in the distribution of relief goods among people?

• Enhanced situational awareness can increase the efficiency of relief sharing 

because the ratio of transferred reliefs is decreased while Gini index is lesser

• Up to the threshold (~ 20%), situational awareness can decrease the inequality

• Behavioral experiment using Amazon Mturk

• i.e, Houston and Denver, TX

• Dynamic change of social network according to time and location

• Socio-economic contextual factors (resource distributions, resource types)

• Mixed other-regarding preferences (altruism, selfish, social welfare)

NH41B-0929

Figure 1. Emergence of local help networks for disaster relief 

is observed worldwide.

• Social media is always beneficial to the performance of local help networks?

• We critically examine how behavioral aspects of social media and underlying 

contextual factors affect the macro-level performance of such local help networks

A. Tradeoff 1: while the use of social media expands the spatial scale of relief 

sharing interactions, it can also dilute the strength of pro-social preferences and, 

thus, sharing behavior among potential help-donors 

B. Tradeoff 2: while the use of social media enhances people’s situational 

awareness, it can also undermine the sharing behavior of help-donors with 

relatively less relief resources in hand.

• [RQ3] When the both tradeoffs exist and interact together, can we maintain the 

voluntary sharing as higher levels by making sub-groups?

• By increasing the number of sub-groups, the shrunken group size can prevent the 

negative effect of Diminishing ORPs scenario in terms of both quantity and equity 

of the voluntary cooperation

• Given the network size (N = 121), grouping people into more than three does not 

effective on the equality of resource distribution

4. Results and Discussion (cont.)
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