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Abstract

The importance of private sector engagement on risk reduction is increasingly mentioned over the last years. The Sendai Framework
for Disaster Risk Reduction 2015-2030 stresses that the private sector should be a crucial partner in achieving disaster resilience.
However, the contribution by the private sector is still rare and mostly undertaken by large multinational firms with just a few
positive impacts on the local level.

Particularly manufacturing firms are heavily exposed to floods in Indonesia; Jakarta and Semarang are prominent examples.
Broader flood risk reduction measures are still insufficiently developed. Therefore, it is argued that firms can reduce the flood risk
through collective adaptation measures. We understand collective adaptation as collaborative activities to reduce risks that firms
are either initiating or participating together with other firms, the community, NGOs and authorities.

Our own research has revealed that particularly small and medium-sized enterprises (SMEs) rarely engage in collective flood
adaptation. Based on our findings, this paper examines which circumstances determine the willingness of SMEs to contribute to
flood risk reduction. Instruments in order to increase the willingness to collective adaptation are also discussed.

Scenario-based experiments with 120 SMEs have been conducted in Jakarta and Semarang. These scenarios contain different risk
reduction measures (polder system, river expansion and sensitization program), each with different actors’ constellation of contri-
bution. Comparative logistic regressions have been applied to determine context-specific factors, e.g. risk behavior, firm-specific
characteristics or level of flood-proneness that influence the willingness to contribute to flood risk reduction.

Overall, the paper provides deeper insights in understanding firms’ engagement in flood risk reduction and gives answers of how
firms can be motivated to become an active player on building resilience.
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1. Introduction

Over the last years the importance of private sector engagement on risk reduction has increasingly been mentioned.
For instance, the Sendai Framework for Disaster Risk Reduction 2015-2030 [1] stresses that the private sector should
be an important player in order to achieve risk reduction. However, engagement by the private sector is still rare and
mostly dominated by large multinational firms that have just sparse positive impacts on disaster risk reduction for
local communities and economies [2].

The role of small and medium-sized enterprises (SMEs) related to private sector engagement is often neglected by
the scientific discourse and by policy makers. However, SMEs are often the main driver of local socioeconomic wel-
fare in many hazard-prone countries in the Global South, such as Vietnam, Indonesia or Ghana [2, 3]. Therefore, we
argue that SMEs might play a crucial role in providing flood risk reduction measures (FRRM). Especially when polit-
ical authorities are overwhelmed by providing sufficient flood risk reduction. However, the question arises: Why
should SMEs engage in flood risk reduction and take over the role of political authorities? We argue that SMEs might
have a pure interest on providing FRRM that reduce their own exposure and those of the community. We define these
activities as collective adaptation that are collaborative activities for risk reduction that firms are either initiating or
participating together with other firms, the community, NGOs and authorities.

In order to understand the collective adaptation of SMEs, it should be considered that risk reduction measures like
a dyke system are public goods [4]. Public goods can be consumed by everyone without reducing the benefit of others,
and no one can be excluded. That means that it is not economically rational of a private firm to fund on their own as
everyone can benefit from the funding. In particular behavioral economic approaches have enriched the scientific
insights in the contribution of public goods by using experimental methods to investigate the motivation and circum-
stances of the willingness of actors to cooperate or not. These insights, on the one hand, are sparsely acknowledged
within the studies about adaptation to natural hazards. On the other hand, field experiments about public goods games
are still rare, and researchers doubt whether laboratory experiments can elucidate the behavior of actors [5]. To our
knowledge there are no field experiments that use firms’ decision-makers as participants in a public goods experiment.

Therefore, this paper will make use of methodological approaches of behavioral economics and will examine what
contextual factors determine the willingness to contribute to FRRM of firms’ decision-makers within a field experi-
ment. We will exemplify it on SMEs in the Indonesian flood-prone cities Jakarta and Semarang. Accordingly, our
enquiry is guided by the research question: What impact do firms’ characteristics, the institutional environment and
the flood exposure have on the willingness to contribute to collective flood risk reduction by SMEs? In order to answer
the research question, we apply scenario-based experiments.

The paper continues as follows: Chapter two will outline literature about private sector engagement and the empir-
ical evidence of public good games. The third and fourth chapter present the methodological approach and research
design. In the fifth chapter the results of the empirical investigation are presented. Chapter six discusses the results.
The paper concludes with the seventh chapter.

2. Private sector engagement — firms as conditional cooperators?

Discourses on private sector engagement focus primarily on how firms see investments on risk reduction as a
business opportunity [e.g. 6] or how firms show philanthropic response to natural hazards [e.g. 7, 8]. Besides this
engagement, more contribution by the private sector on the community level can be beneficial in order to support
political authorities with the challenging task of providing sufficient risk reduction. Recently, literature mentions this
more and more [e.g. 2, 6, 9]. However, risk reduction measures are typically a public good. The provision of such
measures does not give immediately a financial payoff, and there is the danger that others can benefit from those.
Thus, normally public goods are provided by political authorities and funded by tax money. However, this optimal
situation does not everywhere exist, particularly in the Global South. This dilemma makes it difficult to encourage
firms to provide public goods.
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How to solve this social dilemma is of great interest for behavioral economic studies. The dilemma lies in the
seeking of actors to maximize their own profit and thus try to free-ride by others’ efforts. In contrast to the standard
economics assumption that actors are selfish, rational behavioral economic approaches have shown that actors are
willing to cooperate much more than expected. Several studies reveal that reciprocity determines whether actors will
cooperate, which means that the majority of people are conditional cooperators [10, 11]. They prefer to cooperate
under the condition that other actors will also cooperate. Research by Ledyard [12] discovered that the share of con-
tribution lies between 40 and 60 %. The empirical evidence is broad and revealed that cooperative behavior is caused
e.g. by communication, trust, punishment of free-riders, uncertainty, and altruistic behavior [for an overview 12, 13].

3. Methodological approach

Within the field of adaptation to natural hazards, public goods games focus primarily on the willingness of house-
holds to pay for flood insurance [e.g. 14, 15] or flood risk reduction [e.g. 16, 17]. Overall, field experiments in the
Global South can typically be found on studies about common pool resources [e.g. 18, 19]. As there are, to best of our
knowledge, no field experiments that use firms’ decision-makers as participants in a public goods experiment, we
adopted the methodological approaches of public goods games and conducted the field experiments based on the
research design of vignette studies.

A specific approach of public goods experiments is the provision point mechanism (PPM). This approach is com-
mon for discrete public goods, such as FRRM, and to examine the individual contribution. Discrete public goods are
those which are just provided if a certain required threshold of contribution is reached. Accordingly, in a PPM, actors
are asked to contribute to a public good that cannot be provided solely by one actor alone, thus joint contribution is
required. The threshold is called the provision point. If the provision point is not reached, the contribution will be
refunded to the actors [20, 21].

Vignette studies investigate the attitude or judgment of respondents. It is a hybrid methodological approach that
combines classical experiments with the element of a survey. As a quasi-experiment, the method enables the collection
of data from many respondents in a controlled setting [22, 23, 24]. A multiple set of different vignettes is presented to
the respondents in order to examine their intended behavior to the scenario. The strength of vignette studies is that it
enables researchers to identify simultaneously the importance of the explanatory factors (i.e. scenarios) and the con-
textual factors (i.e. respondent characteristics) that might determine the individual decision-making. That results in
more realistic scenarios [22, 23].

The core of the vignette study is the experiment. Vignettes are carefully conceptualized descriptions of a scenario
that is presented and judged by the respondents [22, 24]. Crucial is the construction of the scenarios. The scenarios
should represent realistic, but hypothetical situations. The systematical construction of the scenarios is based on pos-
tulated factors that might influence the judgment [25]. Usually, practice-oriented knowledge or former research serve
as the foundation of the scenarios [25, 26]. Furthermore, the wording of the vignettes has to be conceptualized care-
fully and cultural factors like language or tradition should be taken into account [26]. The additional survey is used to
collect respondent-related information as dependent variables [22].

4. Research design

Our analysis applies the methods of vignette studies, but the methodological rationale is based on the PPM. This
combination allows us to develop realistic scenarios in order to examine the SME’s contribution on a discrete public
good. These public goods are in our case FRRM that require a high investment, thus can only be provided if the
participants cooperate. Related to Rungtusunatham et al. [27], we call our approach “scenario-based experiments”.

In total 120 SMEs, 60 each in Jakarta and Semarang, participated in the study. All of them are manufacturing firms.
The SMEs were selected randomly if they have no more than 250 employees and their business was disrupted by flood
within the last five years. The experiments were pretested in Indonesia and conducted jointly with Indonesian col-
leagues in order to prevent cultural misunderstandings.

In order to reduce the specific local conditions of the participants, a specific familiar set-up of the situation was
designed and each participant was given the same role within the game. The set-up is based on field observations of
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the architecture and local conditions of flood-prone industrial locations in the research areas. Before starting the ex-
periment, the set-up was explained to every participant as well as illustrated by images. Possible lack of understanding
was limited by responding to the question of the participants and by two test scenarios. The participants were given
the role of the decision-maker of a garment industry with 50 employees. The hypothetical firm is located in a mixed
industrial residential area. Within this neighborhood there are four other firms. The area is affected by seasonal floods
for five years, and the production has to be stopped for four weeks. In the future, the flood risk will increase and until
now there is no implementation of FRRM by political authorities. The participants were informed that own efforts on
flood risk reduction will have negative side effects for the other firms and the residents (e.g. more severe inundation).
Therefore, the only effective solution to reduce the flood risk for the entire neighborhood is the implementation of
large FRRM.

The selection and description of the scenarios are based on the overview of FRRM by Geaves et al. [4] and com-
mon, respectively realistic local measures, derived by former in-depth interviews with firms. Three FRRM were se-
lected. The first one contains the construction of a polder system. The second one represents a river expansion that
takes also into account that the firms have to give away 10 % of their land to widen the drainage canals. The last one
focuses on a soft measure. The respondents are asked to fund an education program that should sensitize the residents
in how to prevent floods. Also five different dimensions were constructed in order to examine whether the contribution
of others, certainty about the contribution of others or political pressure determine the willingness. In the first dimen-
sion, the community will join the contribution. The second one describes that all firms will contribute the same
amount. The third dimension conceptualizes that nobody else will contribute. At the first three dimensions, the par-
ticipants know to what degree the other actors will contribute. In the fourth dimension, the other firms will contribute
less than the necessary threshold. The last one conceptualizes that the respondent is forced by political authorities to
provide the measures, otherwise he/she has to pay a fine. For all three measures, the five dimensions were tested. That
means fifteen scenarios were presented to the respondents.

For each scenario the participants were asked how much of their allocated budget they were willing to contribute.
The participants were always informed about the entire costs, their budget, the total required investment and the ex-
pected benefits for their own firm. The participants were informed that the part of their budget they do not want to
invest can be used for firm-specific investments. If the necessary investment (i.e. threshold) will not be reached, their
contribution will be refunded. The given contribution was written down. Then the answers were transformed in our
dependent variable “contribution threshold”. It is a binary variable that means if the threshold was reached it was
coded as 1 and 0 if not. Participants who contribute at least as much as the threshold will be called cooperator; partic-
ipants whose contribution did not meet the threshold are called non-cooperator. Additionally the participants were
asked to fill out a brief survey that consists of questions about their firm, engagement on flood adaptation, cooperation
and their assessment of the institutional environment. We selected control variables from the survey, the scenarios
and the Village Potential Survey 2014 [28]. The control variables are framed in four groups (cf. Table 1).

We deployed a robust logistic regression analysis. As each participant made their decision on different kinds of
scenarios, we treat each decision as a unique observation. Consequently, the analysis consists of 1,800 observations
(15 scenarios for 120 participants).

Table 1: Overview of control variables.

Variable Description Range Expected
Impact
Min Max
Scenario ¥ Necessary contribution Percentage of necessary contribution from budget 45 100 Negative
reaching threshold
Certainty (1 = yes) Whether the participants were informed how much 0 1 Positive
the others will contribute.
Community support Percentage of contribution from residents 0 26.67 Positive
Political pressure Percentage of needed contribution from budget 0 16.67 Positive
reaching threshold
Firm characteristic”  Risk-seeking behavior If participants will change their business model to 0 1 Positive

(1 =yes) export during tough market conditions
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Size of business

Growing business (1 = yes)
Own adaptation (1 = yes)

Planned relocation (1 = yes)
CSR ecological (1 = yes)

CSR social (1 = yes)

Cooperation (1 = yes)

Support during floods

(6 = very good — 1 = very poor)
Getting permission

(6 = very good — 1 = very poor)
Flood-prone district

ronment”

Physical exposure ©

Number of employees

Development of turnover in the last 5 years

Has firm undertaken preparations for floods within
the last 10 years?

Is firm planning to relocate?

Is firm actively supporting the local community
with ecological programs (e.g. waste minimization,
renaturation)?

Is firm actively supporting the local community
with social programs (e.g. poverty alleviation, edu-
cation)?

Does firm cooperate with other firms?

Rating of the support of authorities during flood in-
cidents

Rating of the support of authorities on getting per-
mission

Amount of flood events in sub-district 2011-2013

1 2

571
50  Positive
1 Positive
1 Positive
1 Negative
1 Positive
1 Positive
1 Positive
6  Negative
6  Positive
24 Positive

a) Derived from experiments; b) Derived from survey; ¢) Derived from Village Potential Survey 2014 [28] Source: Authors

S. Results
5.1. Descriptive results

Overall, 43.3 % of all respondents are willing to contribute. Hereby, the willingness is higher in Semarang (49,8 %)
than in Jakarta (36.9 %). Table 2 provides the descriptive results regarding the control variables. The scenario control
variables show that there is a positive relationship between community support and the willingness to contribute. It
can also be shown that a lower amount of budget has a positive relationship to the willingness to contribute on all
models. Surprisingly, certainty about contribution of others has a negative relationship on the willingness to contrib-
ute. That means that a high certainty is not necessary for the participants in order to contribute. Political pressure
causes a positive relationship for the entire model and for Jakarta, but not for Semarang. It means less political pressure
has a positive influence on the willingness to contribute. Related to the firms characteristic, it can be shown that risk-
seeking behavior has a positive relationship to the willingness to contribute. Furthermore, the results reveal that
smaller firms are relatively more willing to contribute. This relationship is especially true for Semarang. Being a
growing business has apparently not a big impact on the willingness to contribute, but there is a slight positive rela-
tionship. Own adaptation leads to a low negative relationship that is higher in Jakarta than in Semarang. Engagement
on CSR, both ecological and social activities, have a negative relationship. An exception is ‘CSR social’ that has a
nearly neutral relationship in Jakarta. Cooperation shows a negative relationship whether the participants willingness
to contribute. The institutional environment control variables have a positive effect on the willingness to contribute,
but the difference between contribution and no contribution is not very large. Governmental support during floods
determines particularly the willingness to contribute in Jakarta, whereas in Semarang it is quite equal. The control
variable of getting permission does not show a distinction. It seems that there is a neutral relationship. The same results
can be seen for the control variable ‘planned relocation’. Also, the descriptive results show that the amount of flood
events influence positively that the participants are willing to contribute.

These results give a first insight into which contextual factors determine the willingness to contribute. In the next
section, the analysis tests which impacts the circumstances have in order to increase the likelihood of willingness to
contribute.

Table 2: Overview of control variables.

Variable Modell All Modell Jakarta Modell Semarang
1=Yes 0=No 1=Yes 0=No 1=Yes 0=No
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
(n=780) (n=1020) (n=332) (n=568) (n=448) (n=452)
Scenario Necessary contribution 66.92 78.35 64.82 78.42 68.48 78.28
(20.51) (22.26) (19.55) (22.22) (21.07) (22.34)
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Certainty .54 (.49) 65 (.48) 52(.50) 64 (48) 55 (.49) 65 (.48)

Community support 6.51 (10.66)  3.45 (8.55) 7.23(11.06)  3.35(8.40) 597(10.34)  3.59 (8.75)

Political pressure 234(5.02)  261(526) 252(5.15)  247(5.17)  220(4.93)  2.78(5.37)

Firm characteristic Risk-seeking behavior 78 (41) .65 (.48) 77 (42) .60 (.49) .78 (41) 71 (45)
Size of business 31.26 42.03 30.01 36.75 32.18 48.68

(55.79) (65.77) (60.56) (59.14) (52.02) (72.77)

Growing business 23(42) 19 (.39) 24 (43) 17 (38) 22(42) 21 (41)

Own adaptation 79 (41) 82(.38) 70 (.46) 78 (42) 86 (.35) 87(33)

Planned relocation 20 (.40) 27 (45) 26 (44) 35 (.48) 16 (.36) 17 (38)

CSR ecological 57 (49) 62 (.48) 52(.50) 57 (49) 61 (49) 69 (.46)

CSR social 49 (.50) 53 (49) 47 (.50) 46 (.50) 51(.50) 62 (49)

Cooperation 49 (.50) 57 (49) .59 (.49) 63 (48) 43 (49) .50 (.50)

Institutional Support during floods 424 (137)  407(1.44)  4.60(1.45)  420(1.43)  3.96(1.25)  3.90(1.45)
environment Getting permission 479(1.00)  475(120) 487(1.22)  473(139)  474(79)  4.76(89)
Physical exposure Flood-prone district 6.13(5.42)  5.09(3.86) 6.85(3.34)  5.74(3.39)  5.59(6.49)  4.28(4.23)

Source: Author’s calculation
5.2. Analytical results

Overall, the logistic regressions reveal that in all of the grouped control variables there are significant impacts on
the likelihood of the willingness to contribute (cf. Table 3). Regarding the scenarios it can be shown that the contri-
bution of the community, political pressure, and the necessary contribution will decrease significantly the likelihood
that SMEs will contribute. That is true for all three models. Solely the negative impact of the community support is
not significant for Jakarta. The likelihood of willingness to contribute can be increased by the certainty of knowing
how much the other actors will contribute. The result is significant for the entire model and for Semarang.

Firm-specific determinants reveal that particularly a risk-seeking behavior and a competitive condition increase
significantly the likelihood that SMEs are willing to contribute. All models show this positive impact. The business
size decreases slightly the likelihood. This result is significant for the entire model and for Semarang. CSR-activities
that focus on ecological topics decrease the likelihood. However, the result is solely significant for the model Sema-
rang. CSR activities with social purpose increase the likelihood significantly in the entire model and in Jakarta. Fur-
thermore, the analysis shows that own adaptation efforts decrease significantly the likelihood that SMEs are willing
also to contribute to collective adaptation. Not surprisingly, relocation plans decrease significantly the likelihood of
the willingness to contribute. Cooperation with other firms also decreases the likelihood of the willingness to contrib-
ute. This is significant for all models. Control variables regarding business-friendly institutional environment show
that SMEs will more likely significantly contribute if they appreciate the good support by political authorities during
flood events. The better the SMEs evaluate the permission procedure, the more unlikely they are willing to contribute.
Both results are significant for all models. The more the SMEs are exposed to floods, the more likely they are willing
to contribute.

Table 3: Determinants on likelihood willingness to contribute.

Variable Model all Model Model
Jakarta Semarang
Scenario Necessary contribution -.075%%* -.059%* -.098***
Certainty 1.65%* .838 2.576%*
Community support - 107** -.055 -.168***
Political pressure -.059%** -0.43** -0.79%%*

Firm characteristic Risk-seeking behavior .860*** .848H** 1.047%**
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Size of business -.005%** -.002 -.007***
Growing business L620%** .394%* .88gHH*
Own adaptation -.522%%% -.648%** -.904%**
Planned relocation - 423%%% -.231 -.380*
CSR ecological -.132 -.034 -.286%*
CSR social 248%* 443%H% 114
Cooperation - 45T7F** -.448%* -.337%*
Institutional environment Support during floods .109%** 271k 12%*
Getting permission - 177HE* - 138%* - A422%**
Physical exposure Flood-prone district .044%*x .076%* .054%**
Constant 5.186%** 2.691 8.396%**
Model fit
Prob > chi2 (wald chi2 value) 242.777%** 149.58*** 108.06%**
Pseudo-R2 12.13 % 16.35 % 11.18 %
N 1800 900 900
Significance level: * = 10 %; ** =5 %, *** =1 % Source: Author’s calculation

6. Discussion

Overall, our results reveal diverse conclusions about what contextual factors determine the willingness to contrib-
ute. These results also give advice to policy makers. SMEs are willing to contribute if they are certain that others are
also contributing. That proves that the SMEs are conditional cooperators. However, the results are not clear in showing
whether the SMEs have a prosocial behavior. On the one hand, the regression analysis regarding ‘community support’
indicates that SMEs are more likely free-riders. It can be shown that SMEs rely more on individual adaptation and
thus, if they do so, it is more unlikely that they are willing to contribute to a collective adaptation. On the other hand,
SMEs that engage on CSR with a social purpose are also those who are more likely willing to contribute. One expla-
nation why the SMEs are not showing a distinctive social behavior can be drawn from the control variable ‘support
during flood’. SMEs are more likely willing to contribute if they receive governmental support on adaptation. Partic-
ularly relevant in order to design private-sector engagement, the results show that SMEs are more unlikely willing to
contribute if the amount is too high and they are forced to contribute. Positive impact on willingness to contribute is
determined if the SMEs have a good competitive situation, are being largely exposed to floods and the decision-maker
possesses a risk-seeking behavior.

In sum, SMEs are willing to contribute, but it depends largely on their own situation (e.g. competitive situation),
but also on the wider context such as behavior of others, amount of necessary contribution and flood exposure. Fur-
thermore, our analysis reveals that SMEs are willing to contribute under the condition that they receive support by
other firms and the political authorities. It is important to note that SMEs prefer individual adaptation to collective
adaptation.

7. Conclusion

This paper focused on the topic of private sector engagement on flood risk reduction. We examined what contextual
factors determine the willingness of SMEs in Jakarta and Semarang to contribute. The enquiry was based methodo-
logically by approaches to the behavioral economics: public goods games and vignette studies. Through a scenario-
based field experiment with 120 decision-makers of SMEs, we examined their willingness to contribute to FRRM.
The enquiry revealed that SMEs are conditional cooperators, but show a limited prosocial behavior. A more important
impact on the willingness to contribute lies on the firm-specific conditions and if they receive support by political
authorities. However, individual rather than collective adaptation is still more favored by the SMEs.



574 Thomas Neise et al. / Procedia Engineering 212 (2018) 567574

Hence, private-sector engagement can be a promising tool for flood risk reduction, but there are apparently obsta-
cles that limit the willingness of SMEs to contribute. Therefore, there is still demand for further empirical research in
order to examine the circumstances that determine whether SMEs engage in flood risk reduction or not. This paper
presented a methodological approach that can be used in order to make this endeavor.
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