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Abstract

Current literature on disaster response argues that societies providing greater local participation
in decision-making and which have more community coordination and governance organizations
are more resilient to climate-related disasters. In contrast, recent research in psychology has
argued that societies with tighter social norms and greater enforcement of those norms are more
resilient. This paper tests whether one or both of these seemingly competing perspectives can be
empirically supported through an examination of the diachronic impact of climate-related
disasters on ancient societies. A cross-cultural research design and a sample of 33
archaeologically-known societies bracketing 22 catastrophic climate-related disasters are used to
test two hypotheses about resilience to climate-related disasters. The paper finds that societies
allowing greater political participation appear to provide greater resilience to catastrophic
climate-related disasters, generally supporting the predominant perspective in contemporary

disaster response.
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1. Introduction

This paper tests two hypotheses about social resilience to climate-related disasters using
data from ancient societies. The paper is in no way unique in using archaeological data to
examine the societal impact of natural disasters or mechanisms of social resilience (e.g. Cooper
and Sheets 2012; Fisher, Hill, and Feinman 2009; Hegmon et al. 2008; Redman 2005), but it is
unique in doing so using cross-cultural comparison of ancient societies throughout the world. A
strength of cross-cultural comparison using archaeological data is that it allows one to test
whether or not an assumed predictive condition actually precedes its assumed effects; that is,
whether a society with the predictive condition empirically changes in the predicted manner over
time (Peregrine 2001, 2004; Smith and Peregrine 2012). If a predictor of social resilience to
climate-related disasters can be identified and applies to societies of varying scales and
complexities throughout human history, then there is good reason to believe that it can be used to
create interventions applicable today (see also Cooper and Sheets 2012; Hegmon et al. 2008;
Redman 2012; Redman and Kinzig 2003; Van de Noort 2011).

Social resilience here refers to the ability of a social system to absorb disturbances while
retaining the same basic structures and abilities to respond to further disturbances (see Parry et
al. 2007: 37, also Holling 1973: 17). There are numerous ways to more specifically define types
or processes of resilience (Davidson et al. 2016). In this paper the definition used is commonly
called “resistance” or “adaptability” which refers to the capacity of a social system “to
successfully avoid crossing into an undesirable system regime, or to succeed in crossing back to
into a desirable one” following a disaster (Walker, Holling, Carpenter and Kinzig 2004). This is
opposed to “transformative resilience”, which refers to the capacity of a social system “to create

a fundamentally new system” following a disaster (Walker, Holling, Carpenter and Kinzig
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2004). It must be noted that scalar issues are important to these definitions of resilience, as
change is always occurring in social systems. These two forms of resilience focus on what occurs
at the system level—does the system change in order to maintain fundamental social structures,
or are those structures fundamentally transformed in order to allow the system to continue
(Redman and Kinzig 2003)?

In addition, this paper focuses on catastrophic climate-related disasters—those that are
caused by climatic events and disrupt an entire society. Disasters caused by geological processes,
human-derived environmental degradation, asteroid strikes, or the like (e.g. Jusseret, Langohr,
and Sintubin 2013; Gunn 2000; Sheets 2012; van der Leeuw et al. 2005) are not considered here
as they are not examined in the literature on societal tightness, discussed below. In addition, only
“catastrophic” events, defined by Lorenz and Dittmer (2016:37) as “devastating events which
encompass entire societies” are focused on, as opposed to less far-reaching “disasters” or
localized “emergencies” (Lorenz and Dittmer 2016). This focus is due to the limitations of the
archaeological and paleoenvironmental records. These are important points to keep in mind
when considering the paper’s results.

a. Social Resilience

There is a vast and growing literature on social resilience to disaster. The concept of
resilience has its roots in ecology and the basic idea that the ability to withstand shocks should be
seen through the lens of organisms operating within a complex adaptive system (e.g. Redman
and Kinzig 2003; Meerow, Newell, and Stults 2016). The basic concepts of resilience were first
developed in a seminal paper by C.S. Holling (1973) and in the ensuing forty years Holling’s
ideas have grown into an active but extremely diverse set of specific theories about resilience

(Folke 2006). Two major themes have become the subject of increasing discussion in the
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literature on social resilience to climate-related disasters. The first is the importance of
“vulnerability”—that the impact of a climate-related disaster is in part socially created because
societies frequently build structures (both social and physical) that exacerbate the impact of
disaster (e.g. Comfort, Boin, and Demchack 2010; Tierney 2014). The second is that more
“flexible” social structures (again, both social and physical) are more resilient to climate-related
disasters than more “rigid” social structures (e.g. Aldrich 2012; Holling et al. 2002; Kahn 2005;
Paton 2006)—a perspective referred to as “flexibility theory” in this paper. Both of these themes
suggest that flexibility or freedom to adapt are a key to social resilience to climate-related
disasters (Hegmon et al. 2008; Redman 2005; Redman and Kinzig 2003).

In contrast, Gelfand and colleagues (Gelfand et al. 2011; Harrington and Gelfand 2014;
Roos et al. 2015) have recently put forward the theory that societies facing frequent natural
disasters and hazards (climate-related disasters as well as conflict and epidemic disease) will
tend to develop strong social norms and high levels of intolerance to deviance. They argue that
strong social norms provide societies with opportunities for greater coordination to deal
effectively with disasters (Gelfand et al. 2011:1101). As Roos et al. (2015:14) put it, “we expect
societies evolve to have stronger norms for coordinating social interaction because they are
necessary for survival” in the face of either natural disasters or manmade threats (such as
invasion). Gelfand and colleagues find strong support for what is referred to in this paper as
“tightness theory” of social resilience in a study of 33 nations (Gelfand et al. 2011), of the 50
United States (Harrington and Gelfand 2014), and in evolutionary game theory (Roos et al.
2015). However, “tightness theory” has not been tested in small-scale societies or non-
Westphalian states, nor has it been examined in the context of catastrophic climate-related

disasters.
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While both “flexibility theory” and “tightness theory” focus on social adaptations to
dynamic conditions, they put forward contrasting ideas about the social roots of resilience to
climate-related disasters. “Flexibility theory” envisions broad political participation, open lines
of communication, and fluid mechanisms of coordination as the key to resilience. “Tightness
theory” envisions strong norms of behavior fostering well-coordinated responses as key.

b. Hypotheses

Measuring societal tightness-looseness is relatively straightforward, as the concept is
well-defined and already has clear and robust measures (see the Supplemental Material in
Gelfand et al. 2011). But measuring flexibility in social structures is more difficult (Lebel et al
2006). For this paper the widely-employed continuum from more corporate- to more network-
oriented polities (Blanton et al. 1996) is to measure societal flexibility (in the remainder of this
paper I use the term “exclusionary” in place of network following Feinman 2010). More
corporate-oriented societies have more inclusive and participatory political structures while in
more exclusionary-oriented societies elites control access to political authority and allow only
limited political participation.

Measuring social flexibility through the corporate-exclusionary continuum may not have
obvious face validity, but the link between participation in political decision-making and social
flexibility is well-established in the disaster resilience literature through the concept of
“participative capacity”. Participative capacity refers to the ability of local actors to influence
decision-making (Lorenz and Dittmer 2016: 47-48). As Redman (2005:72; also Redman and
Kinzig 2003) put it “management has to be flexible, working at scales that are compatible with
the scales of critical ecosystem and social functions.” Because those scales range from local to

societal, participation has to be equal at all those levels. A key element in participative capacity
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is control and flow of information. In more resilient social systems horizontal (that is, between
individuals operating on similar scales) information flow appears more important than vertical
flow so that control of information at high levels in a hierarchical system may lead to less
resilience (Redman and Kinzig 2003). Because key definitional elements of the corporate-
exclusionary continuum focus on both these features—participation in decision making and
control over information and material flows—it would seem that the corporate-exclusionary
continuum should be a good proxy measure for societal flexibility, at least as it is thought of
within “flexibility theory”.

Using the corporate-exclusionary and tightness-looseness continuums as the independent
variables, and accepting the definition of social resilience put forward above, the two hypotheses
to be tested in this paper are:

Hypothesis 1: Societies with more corporate political strategies are more resilient to

catastrophic climate-related disasters.

Hypothesis 2: Societies with tighter adherence to social norms are more resilient to

catastrophic climate-related disasters.

It should be noted that these hypothesis are rather specific. They focus only on catastrophic and
climate-related disasters. They do not take into account potential differences in “vulnerability”
among the societies that are tested, nor disasters that are small-scale or involve non-climatic
events. These are limitations, but they are necessary to match the manner in which the second
hypothesis was tested in the literature on modern nations (Gelfand et. al. 2011; Harrington and
Gelfand 2014) and the available archaeological and paleoenvironmental records. On the other
hand, the hypotheses themselves require evaluating whether pre-existing social conditions

impact resilience, which itself can be taken as a measure of vulnerability.
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2. Methods
a. Sample

The sample used here is a bit unusual and requires some preliminary explanation.
Because this study is focused on resilience to climate-related disasters, the sample is one based
on climate-related disasters rather than disasters involving geological processes, human-induced
environmental degradation, or the like. It is important to note before continuing that what is
being termed a “disaster” in this study is what would be termed a “catastrophe” in the disaster
resilience literature; that is, an event or series of events that lead to societal-wide disruption
rather than a smaller-scale “disaster” or “emergency” (Lorenz and Dittmer 2016). Within the
archaeological context this may reflect a period of repeated climate-related disasters (e.g.
sequential years of drought or flooding) and not just a single event. Not all societies have
experienced a catastrophic climate-related disasters, and not all of them have been the focus of
archaeological research that could provide adequate data for examining resilience, so the sample
had to be selected based on specific criteria rather than on random sampling. Those criteria were
(1) a specific region or site that has been the focus of extensive archaeological research; and that
(2) has been subjected to at least one catastrophic climate-related disaster that can be clearly
identified in both the geological and archaeological record (and, again, what is visible in the
archaeological and geological record is often a time period of repeated climate-related disasters
rather than a single catastrophic event); and that (3) is spatially and culturally distinct from other
cases in the sample in order to minimize the likelihood of autocorrelation (a formal analysis of
autocorrelation effects could not be conducted here because the linguistic data normally used as a

control is lacking for most archaeological cases).
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To address the first sampling criterion preference was given to cases included in eHRAF
Archaeology (ehrafarchaeology.yale.edu), a repository of primary and secondary source
documents that have been indexed for content to the paragraph level and thus provides rapid
access to specific information in the repository documents. To address the second sampling
criterion only cases that have been discussed in the archaeological literature as having been
subject to one or more catastrophic climate-related disasters were considered (except for the
Ontario Peninsula and Northern Europe, which were chosen as a control cases for the analyses).
And to address the third sampling criterion cases were sought from different culture areas of the
world. Because the cases are from different culture areas and are spatially segregated,
autocorrelation should be minimized (again, a formal test could not be conducted using a
linguistic control, and a test employing location as a control is unnecessary as the cases are so
distant from one another). In the end 22 distinct catastrophic climate-related disasters impacting
societies in 9 regions were selected for coding (Figure 1). Individual cases coded consisted of
those archaeologically-known societies inhabiting a specific region impacted by the disaster;
with one case representing the time period within 100 years before the disaster, and another the
time period within 100 years after the disaster (only the period preceding the disaster is analyzed
in this paper, as predictive conditions are the focus of this paper). The sample cases are listed in
Table 1, which also lists the focal communities and time periods as typically defined in local
chronologies (the time periods coded are within these local chronological periods), and the
catastrophic climate-related disasters that impacted the cases.

[Table 1 about here]
[Figure 1 about here]

b. Coding Process
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Coding followed the general protocol used in most cross-cultural research (Ember and
Ember 2009). Developing the codebook was done in an iterative fashion. All measures were pre-
tested against sample cases, tested for reliability, and revised until reliable codes and a clear
coding protocol were achieved. A total of 163 variables were coded, though only a small number
of them are used in the analyses presented here. The final edition of the codebook along with the
coded data are archived at the HRAF Advanced Research Center (hrafarc.org).

The coding process itself was done on electronic forms (also archived at the HRAF
Advanced Research Center) by students who had been trained for the task but were unaware of
the hypotheses to be tested (naive coders in the terminology of cross-cultural research). Two
coders first read through documents in eHRAF Archaeology on a focal site or region and time
period as specified for a given case, then copied passages relating to each variable in the
codebook, and arrived at a preliminary code. They then met to identify disagreements in coding,
and when disagreements were found, they read through each other’s collected passages to
determine if they missed some information. Usually the coders came to an agreed code based on
their combined reading and recording of the source materials. When they did not, the variable
was coded as having missing or conflicting data (in rare instances the coders agreed on a
“resolved” code to which one or both disagreed, but that both agreed should not be coded as
missing or conflicting).

It is important to note that coders were only to use data for the focal region during the
focal time period, which was the 100-year period before or the 100-year period following a given
climate-related disaster. There were rare occasions where data were not available within that
narrow range, and in those cases the focal time period was expanded to include the time periods

typically used within a local archaeological chronology. Similarly, focal regions did not always
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have sufficient data to code all the variables, and the rare cases when additional data were
required coders were allowed to look at nearby sites with better data on the variable being coded.
The assumption is that these expansions of focal dates and regions added random error to the
coded data rather than any systematic bias, as each coder decided individually when to look
beyond the focal region and time period, so they were not systematically altering a case’s
parameters.
c. Variables

Two independent variables were derived from the raw coded data. The first is the
“Looseness-Tightness Index” which measures the degree to which a society has strongly
enforced social norms (Gelfand et al. 2011; Gelfand and Harrington 2014). The index was
constructed in consultation with Gelfand and is calculated as the average standardized scores on
the six variables listed in Table 2. The first two variables are intended to be proxy measures for
the potential number of social norms present in a given society. The remaining four variables are
intended as direct material indicators of the degree to which there appears to be adherence to
social norms. It is expected that societies with lower scores on this index tend to have fewer
strongly enforced norms and greater tolerance for violations of them. Societies with higher
scores are expected to have more strongly enforced norms and less tolerance for violations of
them.

[Table 2 about here]

The second independent variable is the “Corporate-Exclusionary Index” which measures
the degree to which the political agents control access to political authority (Blanton et al. 1996).
The index was constructed as the average standardized scores on the five variables listed in

Table 3, and is described in more detail by Peregrine (2008, 2012) and Peregrine and Ember
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(2016). In brief, the index measures the degree to which political agents encourage or discourage
political participation and interaction with external polities. In more corporate societies, which
score lower on the scale, agents encourage members of the society to participate in political
activities, share authority broadly, and allow greater interaction with outsiders. The opposite is
true in more exclusionary societies, where agents control access to political authority, share it
only among a small group of peers, and prevent most members of society to interact with
outsiders. The index measure for the corporate-exclusionary continuum employed here has been
used to code archaeological data in several previous research projects that have produced
statistically robust results (Peregrine 2008, 2012; Peregrine and Ember 2016).

[Table 3 about here]

The indexes comprising the two independent variables are statistically robust. The
Looseness-Tightness Index has an alpha of .863 (6 items) and all the variables that comprise it
correlate to a single factor explaining 61% of the variance. The Corporate-Exclusionary Index
has an alpha of .978 (5 items) and all the variables that comprise it correlate to a single factor
explaining 92% of the variance. It is interesting to note that the two indexes correlate (r = .844, p
<.000), although not entirely surprising. One of the features of more exclusionary political
strategies is control over prestige objects and symbols of power. This control would translate, in
the material record at least, into the appearance of greater adherence to social norms. However,
the indexes separate into two factors with little overlap following varimax rotation, suggesting
that they do tap into somewhat different societal properties.

The dependent variables reflect the social impact of a specific catastrophic climate-
related disaster on seven areas: population, health and nutrition, conflict, household organization,

village organization, regional organization, and communal ritual, all coded on a 3-point none,

10
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some, much scale. These were coded based on the change observed in related variables coded for
the time period before the climate-related disaster versus those for the time period following.
Greater stability in the dependent variables is assumed to indicate resilience, following the
definition presented earlier. It should be noted that these variables were originally coded on a
five-point scale from significant decrease to significant increase, thus identifying the direction of
change rather than simply whether or not change occurred. The variables were recoded into the
three point scale used here because (1) a number of the relationships turned out to be curvilinear,
and recoding solved this issue; and (2) since the hypotheses are related to stability and not the
direction of change, the recoding did not impact the hypothesis tests, and indeed may be more
appropriate than the original coding.

As discussed above, climate-related disasters were coded as reflecting either individual
events or periods of repeated disasters resulting in catastrophic impact. Despite considerable
work in reconstructing paleoclimate and paleoenvironment (e.g. Coats et al. 2015; Cook et al.
2016; Rein et al. 2005; Stahle et al. 2016), there remains much work to be done to link specific
events with the archaeological record (but see, e.g., Douglas et al. 2015; Hegmon et al. 2008;
Macklin et al. 2013; Medina-Elizalde and Rohling 2012; Munoz et al. 2015; Sandweiss et al.
2009; Weiss 2000). For this reason it was from the archaeological literature that many of the
climate-related disasters were identified. These disasters are commonly discussed in the
framework of settlement interruption or destruction, or of large-scale community and regional
reorganization. Thus the variables chosen to describe the impact of climate-related disasters map
onto what are often the archaeologically-identifiable features of such disasters.

One might be appropriately concerned that identifying climate-related disasters in this

way would create a self-fulfilling prophecy—that climate-related disasters cause changes in
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social organization that are, in themselves, the things that lead archaeologists to identify climate-
related disasters—»but that concern is not wholly warranted. Each case where a climate-related
disaster was suggested in the archaeological literature was independently verified through
geological markers in order to be included in the sample, so these are “true” disasters, pointed at
through the archaeological record, but geologically confirmed. That these disasters impacted the
coded archaeological cases in an obvious way is not a serious problem for this study, as the focus
here is on social resilience as indicated by variation in change and the degree to which that
variation can be predicted by the independent variables.
3. Results

Two hypotheses were tested using the data produced through the methodology described
above. Hypothesis 1 was that societies with more inclusive and participatory political structures
are more resilient to climate-related disasters than are societies in which leaders tightly control
access to political authority. Table 4 presents the results of Pearson’s one-tailed correlations
between the Corporate-Exclusionary Index and the seven dependent variables. One-tailed
correlations are employed because the hypothesized relationships are directional. There appears
to be modest support for Hypothesis 1. All but one of the correlations are in the expected
direction and Conflict, Regional Organization, and Communal Ritual appear to be significantly
more stable if a society has a more corporate political system preceding a climate-related
disaster. This would suggest that having a more corporately-oriented political organization tends
to minimize conflict following a disaster and to preserve core structures of both regional
organization and the public rituals that bond groups into social units.

[Table 4 about here]
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Hypothesis 2 was that societies with tighter adherence social norms are more resilient to
climate-related disasters than are societies with looser adherence to social norms. Table 4 also
presents the results of Pearson’s one-tailed correlations between the Looseness-Tightness Index
and the seven dependent variables. The results of Pearson’s correlations in Table 4 indicate
minimal support for Hypothesis 2. Only one correlations statistically significant, and it is in the
direction opposite to that hypothesized. Indeed, all but one of the correlations are in the direction
opposite to that hypothesized. One thus must reject Hypothesis 2 and conclude that adherence to
social norms does not appear to provide meaningful resilience to climate-related disasters.

These results suggest that societies with more inclusive political structures tend to be
more resilient to catastrophic climate-related disasters in terms of internal conflict, regional
organization, and community ritual. These results support the basic tenants of “flexibility theory”
(e.g. Lebel et al. 2006; Norris et al. 2008). On the other hand, the results do not offer much
support for “tightness theory”, at least as applied to catastrophic climate-related disasters. This is
somewhat surprising, as “tightness theory” has been empirically supported through studies of 33
nations and of all 50 of the United States (Gelfand et al. 2011; Harrington and Gelfand 2014).
There are, however, a number of reasonable explanations for these differing results. First, this
study and the two conducted by Gelfand and colleagues are on different scales: this study
examines a much longer time scale and a much wider range of societal forms. As pointed out by
Davidson and colleagues (2016), strategies of resilience may differ between domains of impact
(i.e. urban or community versus socio-ecological), and Lorenz and Dittmer (2016) argue that
different scales of impact (i.e. societal wide versus community) may also require different
strategies of resilience. It may also be that tightness provides more social resiliency in

Westphalian nation-states but does not do so in smaller-scale societies and archaic states.
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A second explanation for why this study and those by Gelfand and colleagues come to
different conclusions is because this study focuses on catastrophic climate-related disasters rather
than the more episodic ones used in the tightness studies. Gelfand and colleagues focus on
climate-related disasters of much smaller scales than the ones considered here. The disasters they
consider are such things as floods, tornadoes, droughts, and the like, which might impact
individual communities or regions within a society, but do not have societal-wide impact (see
Harrington and Gelfand 2014:7992; also Lorenz and Dittmer 2016:37). So, what may be
reflected in these results is that flexibility provides greater social resiliency to catastrophic
climate-related disasters while tightness provides greater resiliency to smaller-scale disasters.
This itself is an interesting finding and warrants further investigation. While the archaeological
and paleoenvironmental record may preclude systematic testing of the relationship between the
Corporate-Exclusionary Index and smaller episodic disasters and emergencies, the Tightness-
Looseness Index can be examined in relation to recent catastrophic climate-related disasters to
determine if the results of this study are replicated in modern nation-states.

In any case, the conclusion that societies with more inclusive political structures are more
socially resilient to catastrophic climate-related disasters must be received cautiously for at least
two reasons. First, the sample size is small, and given the limitations created by the sampling
criteria, it is entirely possible that the sample represents an atypical segment of the range of
variation in societies that have experienced catastrophic climate-related disasters. Second,
despite our best efforts to create a strict protocol, the concepts coded do not always have
unambiguous archaeological indicators, and thus variables coded were of necessity coarse-
grained. With these problems one would assume the resulting data would contain considerable

random error. Being random, however, this error is unlikely to have created a false relationship
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between two variables (Type Il error), but rather to make it more difficult to find true
relationships (Type I error). Thus one would expect that finding support for Hypothesis 1 would
be difficult given the coarseness of the data. But support was found for some of the variables,
and for that reason the coarseness of the data may not have been as serious a problem as
anticipated (although it may have prevented the identification of relationships in the other
variables), or the relationships are so strong that the random error inherent in these coarse data
did not mask them (cf. Loken and Gelman 2017).
4. Conclusions

While there are obvious problems in the methods and data employed here, the potential
of cross-cultural research using the archaeological record far outweighs those problems, for in
cross-cultural research we have a powerful method through which archaeology can be made
obviously relevant for understanding, and perhaps addressing, contemporary social problems
(Hegmon et al. 2008; Sheets 2012). Because diachronic comparative archaeology allows one to
test causality across a range of cases, one can reasonably assume that the results are
generalizable to many historical and cultural contexts. Not only does this provide a powerful test
for the various theories about social resilience, but it also provides an excellent foundation for
policy decisions, as results are likely not restricted to a particular time or place, but reflect more
general patterns of human behavior, patterns that can be employed as the basis for both
evaluating general hypotheses and for developing practical interventions. The archaeological
record has not ordinarily been examined in such a way that it will produce such generalizable
conclusions to support both basic research and policy development (but see Cooper and Sheets

2012; Fisher, Hill, and Feinman 2009; Hegmon et al. 2008; Van de Noort 2011). Beyond adding
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to our understanding of social resilience, my hope is that this project may lead others to explore
historical questions with policy implications in a manner that produces generalizable results.

Humans have faced catastrophic climate-related disasters many times, and because of
climate change it is likely that we will face such disasters within the time scale of this study (100
years). The results of this study suggest that to become more socially resilient to the catastrophic
climate-related disasters we can anticipate developing through climate change societies should
promote policies that encourage citizens to actively participate in governance and decision-
making (Lebel et al. 2006). Such policies would appear to provide greater flexibility in decision
making, the ability to communicate information and responses at appropriate scales, and perhaps
to provide the entire response system with a broader range of knowledge to guide decisions (also
see Fitzhugh 2012; Norris et al. 2008:142-144). This flexibility appears to have fostered social
resilience in ancient societies at a variety of scales and in a variety of socio-ecological contexts,
and thus there appears to be no a priori reason to assume that this would not be true for
contemporary societies. Policies that increase political participation and communication across
all social scales should be promoted by those seeking to foster a world more resilient to the
catastrophic climate-related disasters expected in the next century.

This conclusion tends to support current directions in disaster response policy and
practice, which is re-thinking the established “command and control” approach to disaster
response (e.g. Handmer and Dovers 2007; see also Baker 2016) in favor of one that gives more
weight to local actors, initiatives, and organizations, particularly those that encourage local
engagement in decision making (Cretney 2016; Norris et al. 2008; Singh-Peterson et al. 2015).
As Cretney (2016:37) puts it, this approach encourages “relationships between community

organizations and higher-level governance institutions that allow for communities to take some
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387

level of ownership and control” over disaster response. An emphasis on local participation in
decision making and implementation is expected in more corporately-oriented polities, and thus
the findings presented here support this approach to disaster response. Similarly, current
literature on the socio-cultural aspects of disaster resilience suggests that “social capital” in the
form of such things as community empowerment, collaboration, and appreciation of diversity are
important facets of social resilience (Gil-Rivas and Kilmer 2016; Kasdan 2016; Yoon, Kang, and
Brody 2016). While not directly tied to corporate political strategies, these concepts are related.
As Gil-Rivas and Kilmer (2016:1323) explain, in order to build resilience “Participation in
decision-making and planning processes is critical...community members (both leaders and
residents) need to have meaningful involvement.” Such involvement is at the core of societies
with more corporately-oriented political strategies. Thus this study serves as an empirical
confirmation of the potential efficacy of current approaches to disaster response policy and
practice in minimizing the impact of the catastrophic climate-related disasters we can anticipate
climate change will produce in the next century.
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Table 1. List of cases coded with natural disasters, dates, and supporting sources; focal
communities and general time periods; and associated eHRAF files. Focal communities include
both the specific site and related sites in the area surrounding it. General time periods refer to
periods in the local chronology, but coding was restricted to the 100-year period prior to and

100-year period following the listed disaster dates.

Great Lakes
Focal region: Ontario peninsula
Focal community: Draper 43.55.42N 79.10.32W
Disaster: None—control case.
Disaster Dates:
GLE-1: 700CE;
GLE-2: 900CE;
GLE-3: 1250CE
Source: Munoz, Gajewski, and Peros 2010.
Cases:
GLP-A: Point Peninsula Complex (300BCE-700CE);
GLP-B: Princess Point Complex (700-1000CE);
GLP-C: Early Ontario Iroquois (900CE-1250CE);
GLP-D: Middle Ontario Iroquois (1250CE-1450CE)
eHRAF Files: Northeast Middle Woodland; Northeast Late Woodland; Proto-Iroquois.

Central Mississippi River Valley
Focal region: American Bottom
Focal community: Cahokia 38.39.18N 90.03.42W
Disaster: Flooding
Disaster Dates:
ABE-1: 280CE
ABE-2: 580CE
ABE-3: 1200CE
Sources: Munoz et al. 2014, 2015.
Cases:
ABP-A: Hopewell (150BCE-300CE);
ABP-B: Rosewood (300-450CE);
ABP-C: Mund (450-600CE);
ABP-E: Patrick (600-750CE);
ABP-F: Lohmann-Stirling (1050-1200CE);
ABP-G: Moorehead (1200-1275CE)
eHRAF Files: Hopewell, Eastern Late Woodland, Mississippian

Southwestern US
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Focal region: Gila River Valley
Focal community: Snaketown 33.11.19N 111.55.20W
Disaster: Drought
Disaster Dates:
SWE-1: 500CE
SWE-2: 750CE
SWE-3: 1100CE
Sources: Hegmon et al. 2008; Waters 2008; Waters and Ravesloot 2000, 2001.
Cases:
SWP-A: Pioneer/Formative (1-750CE)
SWP-B: Colonial/Preclassic (750-1100CE)
SWP-C: Classic (1100-1450CE)
eHRAF Files: Early Hohokam, Late Hohokam

Mesoamerican Lowlands

Focal region: Petén
Focal community: Tikal 17.13.24N 89.37.17W
Disaster: Drought (EI Nifio)
Disaster Dates:
MYE-1: 550CE,
MYE-2: 800CE,
MYE-3: 1050CE
Sources: Douglas et al. 2015; Median-Elizalde et al. 2010; Medina Elizalde and Rohling
2012; Rosenmeier et al. 2002; Webster et al. 2007.
Cases:
MYP-A: Early Classic (250-600CE)
MYP-B: Late Classic (600-900CE)
MYP-C: Terminal Classic (900-1000CE)
MYP-D: Early Postclassic (100-1250CE)
eHRAF Files: Classic Maya; Postclassic Maya

North Coastal Peru

Focal region: Moche River Valley
Focal community: Chan-Chan 08.06.21S 79.04.28W
Disaster: Flooding (EI Nifio)
Dates:
MOE-1: 300CE,
MOE-2: 550CE,
MOE-3: 1000CE
Sources: Dillehay and Kolata 2004; Etayo-Cadavid et al. 2015; Huckleberry and Billman
2003; Rein 2005; Sandweiss et al. 2009.
Periods:
MOP-A: Early Moche (100-300CE)
MOP-B: Middle Moche (300-550CE)
MOP-C: Late Moche (550-750CE)
MOP-D: Chimu (950-1520CE)
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Egypt

eHRAF files: Moche, Chimu

Focal region: Upper Nile Valley
Focal community: Memphis 29.15.40N 31.15.03E
Disaster: drought
Dates:
EGE-1: 3200 BCE
EGE-2: 2200 BCE
Sources: Hassan 1997; Macklin et al. 2013; Stanley, Krom, Cliff, and Woodward 2003;
Staubwasser and Weiss 2006; Weiss 2000
Periods
EGP-1: Lower Egypt Predynastic (5000-3100 BCE)
EGP-2: Early Dynastic Egypt (3100-2200 BCE)
EGP-3: First Intermediate Period (2200-2000 BCE)
Traditions: Lower Egypt Predynastic, Early Dynastic Egypt, Protohistoric Egypt
Descendant community: Fellahin (MR13)

Northern Mesopotamia

Focal region: Khabur River Valley
Focal community: Tell Leilan 36.57.26N 41.30.19E
Disaster: drought
Dates:
NME-1: 3200 BCE
NME-2: 2200 BCE
Sources: deMenocal 2001; Staubwasser and Weiss 2006; Weiss 2000; Weiss, Courtney,
Wetterstrom, Guichard, Senior, Meadow, and Curnow 1993.
Periods:
NMP-1: Uruk (4000-3200 BCE)
NMP-2: Sumerian (3200-2300 BCE)
NMP-3: Akkadian (2300-2200 BCE)
NMP-4: Old Assyrian/UR 111 (2200-2000 BCE)
Traditions: Late Chalcolithic Mesopotamia, Early Dynastic Mesopotamia, Akkadian
Descendant community: Kurds (MA11)

Northern Europe

Focal region: Denmark
Focal community: none
Disaster: none expected
Dates:
NEE-1: 1100 BCE
NEE-2: 550 BCE
Source: French 2010
Periods
NEP-1: Early Nordic Bronze Age (1700-1100 BCE)
NEP-2: Late Nordic Bronze Age (1100-550 BCE)
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NEP-3: Pre-Roman Iron Age (500 BCE-500 CE)
Traditions: Scandinavian Bronze Age, Scandinavian Iron Age
Descendant community: [none]

South Asia
Focal region: Indus River Valley
Focal community: Mohenjo Daro  27.19.30N 68.08.00E
Disaster: drought
Dates:
IRE-1: 2200 BCE
Sources: Phadtare 2000; Prasad 2006; Staubwasswer, Sirocko, Grootes, and Segl 2003;
Staubwasser and Weiss 2006; Weiss 2000.
Periods
IRP-1: Middle Harappa (3B) (2450-2200 BCE)
IRP-2: Final Harappa (3C) (2200-2000 BCE)
Traditions: Mature Indus
Descendant community: Baluchi (AT02)
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Table 2. Looseness-Tightness Index codes. Community integration and community ceremonials
were coded following the coding details in Murdock and Wilson (1972); for the other variables
“unstandardized” implies that the range of variation extends far beyond a basic set of forms or
types; “moderately unstandardized” implies that while most items follow a basic set of forms or
types, they are also routinely altered or personalized to create a relatively large range of variation
within those basic forms or types; “moderately standardized” implies that basic forms or types
are generally followed, albeit with variation due to individual manufacture or preference;
“standardized” implies strong adherence to basic forms or types with relatively little variation.

Community integration (Murdock and Wilson 1972)
1 = Lacking or low compared to community segments or larger polity
2 = By common residence only
3 = Common Identity, dialect, subculture
4 = QOverlapping Kin ties
5 = Common social or economic status
6 = Common political ties
7 = Common religious ties
8 = Two or more of the above
9 = Three or more of the above

Prominent community ceremonials (Murdock and Wilson 1972)
1 = Rites of passage
2 = Calendrical
3 = Magical or religious
4 = Individual sponsored and communally attended (e.g., potlatch)
5 = Two or more of the above
6 = Three or more of the above

To what extent are “fineware” ceramics standardized?
0 = no fineware ceramics
1 = Unstandardized
2 = Moderately unstandardized
3 = Moderately standardized
4 = Standardized

To what extent are living dwellings standardized versus architecturally diverse?
0 = no living dwellings
1 = Unstandardized
2 = Moderately unstandardized
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773 3 = Moderately standardized

774 4 = Standardized

775

776 To what extent are public structures (including bureaucratic or palace structures,
777 defensive structures, marketplaces, etc.) standardized versus architecturally diverse?
778 0 = no public structures

779 1 = Unstandardized

780 2 = Moderately unstandardized

781 3 = Moderately standardized

782 4 = Standardized

783

784 To what extent are ritual structures (including mounds, temples, enclosures, etc.)
785 standardized versus architecturally diverse?

786 0 = no ritual structures

787 1 = Unstandardized

788 2 = Moderately unstandardized

789 3 = Moderately standardized

790 4 = Standardized

791
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793
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Table 3. Corporate-Exclusionary Index codes. These variables were coded following coding

details given in Peregrine (2012).

Differentiation among leaders and followers
O=egalitarian/no formal leaders
1=none
2=leaders have some privileges and/or access to resources others do not
3=leaders have extensive privileges and access to resources others do not,
including special housing and sumptuary goods
4=leaders have exclusive privileges and exclusive access to special housing,
resources, and sumptuary goods

Leader identification
O=egalitarian/no formal leaders
1=none
2=leaders are identified by treatment or appearance
3=leaders are identified by recognized symbols of power or special behaviors
4=individual aggrandizement and/or cult of leaders

Sharing of authority
O=egalitarian/no formal leaders
1=leaders share power extensively with others
2=leaders share power with a large cadre of other leaders
3=leaders share power with a few other leaders
4=leaders exercise exclusive power

Emphasis of authority
O=egalitarian/no formal leaders
1=emphasis placed on group solidarity and group survival

2=emphasis shared between group and leader, with greatest importance given to

group survival

3=emphasis shared between group and leader, with greatest importance given to

leader survival
4=emphasis placed on leaders as the embodiment of the group

External contacts (excluding warfare)
O=egalitarian/no formal leaders
1=few or unimportant
2=external contacts are part of leaders’ authority, but not exclusive
3=external contacts are key to leaders’ authority, but not exclusive
4=external contacts are exclusively controlled by leaders
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833
834

835
836
837
838

Table 4. Pearson’s r correlations between independent and dependent variables.

Corporate- Looseness-Tightness

Exclusionary Index Index
Change in Population r= 241 .051
p< .160 418
N = 19 19
Change in Health = -.029 .001
p< 452 499
= 20 20
Change in Conflict r= 425* 275
p< .050 151
N = 16 16
Change in Household Organization | = -.091 -.127
p< .348 292
N = 21 21
Change in Village Organization r= .182 120
p< .209 297
N = 22 22
Change in Regional Organization r= .508** 229
p< .008 153
N = 22 22
Change in Ritual Architectureand | = 495** 379*
Organization p< .010 041
N = 22 22

*significant at the .05 level
**significant at the .01 level
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839  Figure 1. Location of focal regions coded for social resilience to catastrophic climate-related disasters. (1) Ontario Peninsula; (2)
840  American Bottom; (3) Gila River Valley; (4) Petén; (5) Moche River Valley; (6) Denmark; (7) Upper Nile Valley; (8) Khabur River
841  Valley; (9) Indus River Valley.
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