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Domestic architecture is increasingly revisited as a source of data about wealth inequality
in the distant past via the Gini coefficient, a statistical tool often used in economics to
compare income inequality. Many areas—including South America, Africa, South Asia
and Oceania—remain under-sampled, making it difficult to develop a more complete
picture of ancient political economies. In this paper we present a first look at this
measure in the Hawaiian Islands. These data show that during the period prior to
contact with Europeans inequality was extremely high, most similar to autocratic
archaic states. We also found geographic patterning that may ultimately be linked to
dryland (non-irrigated) farming. On islands reliant on dryland farming (Mau'i,
Hawai'i), we find distinctively less inequality than elsewhere, or larger house sizes. We
hypothesize these may have been innovations in how wealth was made visible to create
and maintain cooperation in places where more labour would have been required to
grow surplus. More research is necessary to test this hypothesis, investigate alternative
interpretations, and to put these findings in larger regional context within Polynesia.

Introduction

Archaeology has a strong track record of accumulat-
ing more and better theoretical and methodological
tools for reconstructing the long-term history of
inequality. Today, we see a move away from a
focus on classification of societies into bands, tribes,
chiefdoms, states, and toward a more complete pic-
ture of how political economies worked in principle
and in practice (see Flannery & Marcus 2012 for a
summary). For many regions, domestic architecture
has been used as one metric of household wealth
inequality by leveraging a tool developed in econom-
ics, the Gini coefficient, an economic index of wealth
inequality normally based on household income
(Kohler & Smith 2018; Kohler et al. 2017).
Applications of the Gini coefficient in archaeology
have exposed hidden relationships between subsist-
ence technology, labour and wealth (e.g. Bogaard
et al. 2019), and broad patterns in inequality over pre-
history (e.g. Borgerhoff-Mulder et al. 2009). However,

as noted by Kohler et al. (2017), many parts of the
world—including South America, Africa, South
Asia and Oceania—remain under-sampled (see
Kohler & Thompson 2022 on current efforts).
Indeed, in the islands of Polynesia, we are aware of
only a single published study on wealth inequality
using the Gini coefficient (Quintus 2020). In the
research presented here, we work to remedy this
gap and explore what this metric can tell us about
Hawaiian society in the years before European
contact.

We present the first use of the Gini coefficient to
evaluate wealth inequality as measured through
domestic architecture in ancient Hawai‘i. It is based
on an archaeological database from over 50 years of
field survey, comprised of 2005 stone foundations
of domestic structures, representing ~500 house-
holds, from 20 locations across the Hawaiian
Islands (Fig. 1). Structures were originally created
and used between ap 1400 and 1800 and served a
range of purposes within traditional multi-building
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Figure 1. Database of Hawaiian domestic architecture. This study is based on 2005 structures recorded on archaeological
surveys in 20 locations: (1) Manuka; (2) Kaawaloa; (3) Kanakau to Maihi; (4) Koloko; (5) Kohanaiki to Kalaoa 4; (6)
Maniniowali to Kukio 1; (7) Anaehoomalu and Kalahuipuaa; (8) Waika and Kahua 2; (9) Kipahulu; (10) Kahikinui; (11)
Kuheia; (12) Mamaki; (13) Kaunolu; (14) Kawela; (15) Kaluakoi; (16) North Halawa; (17) Ewa; (18) Lualualei; (19)
Makua; and (20) Kaihuna. (The two diacritical markings used in Hawaiian, and glottal stop markings, were removed to
avoid data transcription errors; see Supplemental Information for correct spellings.) We chose locations to represent
environments that are ideal for intensive irrigated farming (blue), dryland (non-irrigated) farming (red), and areas where
computer models suggest intensive farming was not viable (Ladefoged et al. 2009). Places with known royal centres
(McCoy 2018) are shown (stars) to illustrate where we presume the centres of political power were in island-scale polities.

domestic compounds (see Kirch 1985, 247-83, on
domestic architecture). We do not include features
purpose-built for farming, ritual, or architecture dat-
ing to the historic era when domestic activities were
collapsed into single buildings and large stone walls
were built to control introduced livestock (Ladefoged
1991).

We are interested in comparing wealth inequal-
ity in two ways. First, we want to know: how does this
case study compare to inequality measured in other
ancient societies? Accounts by Native Hawaiian his-
torians give us a detailed profile of wealth inequality
at the time of first contacts with Europeans (ap 1778)
(‘T1 1959; Kamakau 1961; Malo 1951). A multi-tiered
hereditary class system was in place that was under-
written by taxation of surplus agricultural produc-
tion and labour. Although these traits are
uncommon in non-state societies, Hawai‘i was ini-
tially classified as a non-state hierarchical society,
or ‘chiefdom’, along with other closely related
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groups living in the islands of Polynesia (Cordy
1981; Kirch 1984; 1985). Given what is known
about the initial colonization of the islands around
AD 1000 (Athens et al. 2014), we accept that it is likely
that founding groups were organized in a hierarch-
ical non-state society. However, the case has been
made for the reclassification of European contact-era
society as a pre-modern state. Early calls for reclassi-
fication (Allen 1991, Hommon 1976) have been
joined by major syntheses (Hommon 2013; Kirch
2010) as well as controlled comparisons with other
early states (Earle 2017; Jennings & Earle 2016).
Nonetheless, there are some that suggest this is with-
out warrant in the material record (Bayman et al.
2021). To be clear, the metrics discussed here are
not a classificatory tool, nor are we interested in clas-
sification per se. Our goal here is to improve our cap-
acity for controlled comparison by quantifying
inequality on the same scale as other ancient
societies.
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Second, what differences, if any, do we see between
polities in the Hawaiian Islands reliant on irrigated ver-
sus rainfed farming? A great deal has been written
describing the contrasting political economies of
‘wet’ polities, like those on the islands of Kaua‘i
and O’ahu, and ‘dry’ polities, such as Maui and
Hawai‘i Island (Graves et al. 2011; Kirch 1994;
Ladefoged et al. 2009; McCoy& Graves 2012;
Spriggs 1984). In brief, rulers whose populace relied
mainly on irrigated farming were less interested in
expanding their territories through conflict than
those whose lands were inappropriate for irrigation
and instead relied on rainfall. This flips the notion
that areas that are rich, in terms of natural resources,
will expand to take over impoverished ones.
Additionally, it is often noted that irrigation is at
least twice as efficient in terms of surplus production
(Ladefoged et al. 2009). Traditional histories also
support the notion that labour was different in
these systems and note that both men and women
farmed the land on the dry islands of Maui and
Hawai‘i, but only men on the other islands (Malo
1951). Nonetheless, in the absence of archaeological
metrics on inequality, it is impossible to say what
influence, if any, these contrasting political and sub-
sistence economies had on inequality.

Wealth in ancient Hawai‘i

Hawaiian historians provide ample evidence to sug-
gest that we should expect social difference to have
been expressed in the form of people’s houses (see
also Brigham 1908). By the time of European contact,
there was a formal class system based on birth that
included a major bifurcation between elites and com-
moners, and middle-ranked positions based on birth
and/or occupation. At that time there was a body of
religious laws known today as the ‘kapu system’ that
defined appropriate behaviour in domestic settings
based on an intersection of rank and gender. This
was formalized, and materialized, in domestic archi-
tecture. Within a single household, several types of
specialized structures could be found, each made
with the intent of separating some specific daily
activities (e.g. work, cooking, sleep) (Fig. 2). This
same system was used to bar unauthorized entry of
lower-ranked people into the homes of higher-
ranked people, but higher-ranked people appear to
have had wide-ranging rights. To choose an extreme
example, the king rarely occupied a single location
for long, and as he would move the court, he
would occupy any house he pleased within his king-
dom, for as long as he wished.
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by 0.35 to 0.92 m in height. Much of the has and no is app
The interior floor of the enclosure is uneven a'a lava. No cultural remains were observed during
the invenlory survey. Feature A was as the of a roofed p

itati based on its formal type and size.

Figure 2. Archaeological data on domestic structures in
the Hawaiian Islands. Reports on surveys, on which this
database is based, describe domestic architecture in three
different ways: static “white paper” maps, tables and text
descriptions. As seen in this example, there is a great deal
of formal variation in the cluster stone foundations of
structures (e.g. platform, C- or L-shaped wall, enclosure)
that formed a compound. It is thought that the reason that
people built multi-structure house compounds was to
facilitate the separation of people and activities according
to a system of religious laws (kapu). (Sources: Cordy
1981; Weisler & Kirch 1985.)

Historical sources suggest that while social dif-
ferences in rank may have been more or less fixed
by birth, wealth was something that could change
depending on one’s fortunes. There are accounts of
elites, and others, who have lost their wealth through
gambling. It was common for elites to see their
wealth change with marriages, alliances and territor-
ial warfare. For commoners, a person who was well-
known for a particular skill was considered wealthy.
And while there were some objects that only elites
could own, there were others, like canoes, that were
prized possessions of commoner and elite alike.

Contemporary readings of Hawaiian oral tradi-
tions point to a shift in the land-tenure system that
would have had important knock-on effects for
how wealth was distributed. It has been proposed
that when the islands were first settled, with large
swaths of unoccupied land, the founding land-tenure
system was likely similar to elsewhere in Polynesia
where people reckoned their rights, and obligations,
regarding land through kinship (Kirch 1984; 1985).
Centuries later, sometime around aAp 1400-1600,
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land ownership became the exclusive right of the
elite. Resident commoners found themselves in
pie-shaped territories that cross-cut island ecozones
(ahupua’a) (see boundaries on Figure 1) and working
in a feudal arrangement, owing a portion of the
food they produced, and their labour, to the elite. By
the time of European contact, there was a hierarchical
system of tax and tribute collection that began at the
level of residential managers who answered to com-
munity territory-level chiefs, who in turn owed a por-
tion of what was collected to a district-level chief; and,
ultimately, to the king or queen of the island.

Some aspects of the new land-tenure system
were cemented into the archaeological record. Field
et al. (2011), for example, document a shift from
households eating food from only the immediate
environment (marine or upland agriculture) to use
of all environments in later periods, which is consist-
ent with the new system of cross-cutting territories.
McCoy et al. (2011) note the progression of temples
constructed in this same region is consistent with
increasing sub-division of community territories,
presumably representing increasingly intense top-
down management of the study area. However, the
picture may be more complex. Dye (2021, 45) has
recently proposed corporate ownership by com-
moners continued throughout the pre-European con-
tact era and ‘[tlhe event that ended commoner
organisation of land tenure in Hawai’i was the
mid-nineteenth-century Great Mahele — the process
of land redistribution proposed by the King
Kamehameha III.’

While there is ample evidence to warrant the
notion that domestic architecture should articulate
with wealth—i.e. there is good evidence that there
were class/rank distinctions, house form was gov-
erned by social norms (the kapu system), and house
location would have been dictated by the feudal-like
land-tenure system—but this is not the full picture.
The strong body of non-material evidence (i.e. oral
traditions, linguistics) that helps us make these
necessary contextual connections to study wealth
presents a classic etic-emic dilemma. As Johnson
(2008, 233-4) notes, Hawaiian traditions have been
‘misconstrued in non-Hawaiian hands, whether
through exaggeration, truncation or neglect’. The
notion of ‘wealth’ is particularly prone to these issues
since it cross-cuts so many other conceptual fields.
For example, the word waiwai, which refers to wealth
and property, is contained within at least 25 separate
other terms in Hawaiian (e.g. waiwai maloko, tribute
or wealth from the uplands; waiwai ho’oilina, inher-
ited property), and is semantically connected to
water (wai) (Pukui & Elbert 1986). And so while we
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emphasize how archaeological studies can contribute
productively to social history in Hawai'i through the
careful use of traditions and material evidence, we
note that this is only one of the ways that people
thought about wealth.

Database of domestic architecture in the Hawaiian
Islands

Our study is based on a large database of domestic
architecture recorded over 50 years of archaeological
field survey (see Supplemental Information for a
detailed description of the database) (Fig. 2). It is
not comprehensive, but nonetheless includes 2005
stone foundations of domestic structures from 20
locations across the Hawaiian Islands.

It is widely accepted—based on oral history,
early documentary evidence, and archaeology—that
the idealized traditional house in the Hawaiian
Islands consisted of several structures clustered
together in a compound (see Kirch 1985; Weisler &
Kirch 1985). Individual compounds (also called ‘clus-
ters’) of structures (also called ‘features’), tend to be
widely dispersed across regions that archaeologist
refer to as ‘habitation zones’ (Kirch 1985), mainly
areas close to the coast. For this study, we group all
domestic structures reported on a survey as a single
group. We do not assign structures to compound in
our database due to several complicating factors dis-
cussed below.

We can use prior studies to make broad state-
ments about what this database likely represents.
For example, the corpus of radiocarbon evidence
from the region suggests that these structures were
probably originally created and used between aD
1400 and 1800 (see Kirch & McCoy 2023 for a recent
review of the archipelago’s culture history). Based on
previous estimates of how many structures comprise
a compound, it is reasonable to say that this conser-
vatively represents ~500 households (see Hommon
2013 for a discussion of the variability in domestic
compounds). We believe that with further research
it is possible to improve this database with more
granular temporal information and palaeodemo-
graphic estimates. However, these would require a
great deal more work and are beyond the scope of
the present study.

Results

Comparison with inequality in other societies

Wealth inequality on its own is not a good metric for
classifying societies by their political scale. A global
survey of wealth inequality in ancient societies
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(Kohler et al. 2017) found regional polities (i.e., chief-
doms) have an average Gini coefficient of 0.306
(sd=0.111, min=0.120, max=0.570) and states
only slightly higher, 0.386 (sd =0.155, min=0.120,
max =0.680) (Fig. 3). Thus, a Gini coefficient of
between 0.120 and 0.386, while more likely to
represent a non-state, could reasonably be describing
inequality in a non-state or a state. However, the Gini
coefficient of our total dataset (treating all structures
as part of the same group) is 0.579 (se = 0.0097), well
above this range, and unlikely to be found in a non-
state (see Table 1 for individual study area results
and confidence intervals). The Gini for the total data-
set that better accounts for regional variation by aver-
aging the 20 study areas is also remarkably high,
0.529 (s.d. 0.085, min: 0.467, max: 0.645).

Early states likely mirrored more recent exam-
ples of states in that there would have been different
regimes when it comes to the fundamental relation-
ship between the government and the governed.
Kohler et al. (2017), based on Blanton and Fargher
(2007), use a simple three-value ordinal scale from
collective to autocratic to try and capture that aspect
of ancient states (Fig. 3). Our results resemble most
closely what is found in autocratic states (mean
Gini: 0.547) rather than states where authority is col-
lective (0.390), or an intermediate form (0.330).

We find that wealth inequality in the Hawaiian
Islands is most like what has been previously
reported for autocratic states, such as the Maya
(Late Classic Caracol and Classic Tikal) and Egypt
(Middle Kingdom Kahun). But it is more difficult
to say how Hawaii compares with the wider
Polynesian culture area since there is only one previ-
ously published study that measures wealth inequal-
ity in this fashion. Quintus (2020) reports Gini
coefficient values for several locations in Samoa
with values around 0.260 (Tamatapu=0.320,
Tufu=0.220, A’ofa=0.23), consistent with regional
polities (i.e., chiefdoms), and well below the lowest
result from Hawai‘i, 0.431.

Geographic comparison within the Hawaiian Islands

Previous research suggested that we may find differ-
ent wealth inequality in polities reliant on irrigated
versus rainfed farming (Kirch 1994). We assigned
each case study according to three categories—irri-
gated, rainfed and none—based on a predictive
model of intensive agriculture (Ladefoged et al.
2009) (see Figure 1). When examined at the scale of
individual case studies—meaning Gini coefficient
calculated based on the survey area—we do not
find significant differences between locations: irri-
gated=0.552, none=0.541 and rainfed=0.502.
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Political Scale State Political Regimes

Regional State Autocratic Intermediate Collective

Figure 3. Wealth inequality in ancient polities. Within
the Hawaiian Islands (yellow) we see wealth inequality
variability like what has been reported across pre-modern
state societies (blue) and some regional scale polities (red).
Comparative data are drawn from 22 regional polities, 17
state polities, 3 autocratic states, 9 intermediate states and
5 collective states. (Sources: data reported in Kohler et al.
2017; categories following Johnson & Earle 2000.)

However, in rainfed study areas, we find, on average,
less inequality. When we looked at the average size
of structures there was more variation—irrigated =
37.5m? (660 to 0.5m?), none=292m? (598 to
0.5m?) and rainfed =49.5 m? (572 to 0.4 m*)—and
again rainfed stood out, this time for having larger
structures on average.

To determine if locations based on rainfed agri-
culture were indeed different, we looked at geo-
graphic variation at several scales. We found the
most contrast when we re-calculated the Gini coeffi-
cient with all structures grouped into one of three
sub-regions: a western sub-region (Kaua‘i, O‘ahu),
who mostly relied on irrigated farming, a central
sub-region (Moloka‘i, Lana‘i, Kaho’olawe), who had
mixed farming, and an eastern sub-region (Maui,
Hawai‘i), who mostly relied on rainfed farming. We
found that the eastern islands appear to have, on
average, larger domestic structures and slightly less
inequality (Table 2). However, what sets this sub-
region apart is two apparently independent trends.
Figure 4 brings together results based on the 20 indi-
vidual study areas (circles) and the three sub-regions
(squares). The eastern sub-region has three study
areas that fall within the general variation found else-
where, five that show lower inequality (but average
house sizes within the norm for the islands) and
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Table 1. Gini coefficient for domestic architecture in the Hawaiian Islands. See Supplementary Information for more about the database.

gtalf;y Gini ](3;‘::1: St;‘iird Lower | Upper | Island Location ﬁeg:(i)ﬁl:::al (Slguctures

1 0.467 | 0.444 0.060 0.321 0.554 | Hawaii Manuka None 23

2 0.500 | 0.492 0.033 0.426 0.555 | Hawaii Kaawaloa Rainfed 94

3 0.439 | 0.431 0.030 0.371 0.490 | Hawaii Kanakau to Maihi Rainfed 70

4 0.408 | 0.390 0.048 0.290 | 0.477 | Hawaii Koloko Rainfed 31

5 0.390 | 0.380 0.041 0.299 | 0.458 | Hawaii Kohanaiki to Kalaoa 4 | Rainfed 57

6 0.394 | 0.385 0.026 0.329 | 0431 | Hawaii Maniniowali to Kukio 1 | None 43

7 0575 | 0530 0.100 0342 | 0.684 | Hawaii ﬁ:ﬁ;‘igﬁﬁu and Rainfed 29

8 0.643 | 0.618 0.047 0.501 0.686 | Hawaii Waika and Kahua 2 Rainfed 36
0.501 | 0.487 0.046 0.390 | 0.572 | Maui Kipahulu Irrigated 39

10 0.568 0.561 0.035 0.486 0.629 | Maui Kahikinui Rainfed 108

11 0.489 0.481 0.033 0.412 0.542 | Kahoolawe | Kuheia Rainfed 79

12 0.636 | 0.626 0.037 0.546 | 0.691 | Lanai Mamaki None 116

13 0.582 | 0.576 0.034 0.507 | 0.640 | Lanai Kaunolu None 322

14 0.520 | 0.513 0.025 0.458 | 0.557 | Molokai Kawela Irrigated 100

15 0.645 | 0.637 0.034 0.568 | 0.699 | Molokai Kaluakoi None 156

16 0.570 | 0.558 0.051 0.455 | 0.650 | Oahu North Halawa Irrigated 45

17 0.521 0.515 0.036 0.442 0.582 | Oahu Ewa None 118

18 0.463 | 0457 0.032 0.398 | 0.524 | Oahu Lualualei Irrigated 182

19 0.636 | 0.616 0.048 0.502 | 0.692 | Oahu Makua Irrigated 45

20 0.624 0.621 0.024 0.572 0.670 | Kauai Kaihuna Irrigated 312

All 0.579 | 0.579 0.01 0.56 0.598 | - - - 2005

Table 2. Summary of geographic variation. We looked at geo- degree of preservation, as well as how field evidence

graphic variation at several scales and found few differences. But,
when grouped by western (Kaua'i, O’ahu), central (Moloka'i,
Lana’i, Kaho'olawe) and eastern (Maui, Hawai’i) sub-regions,

was recorded, reported, interpreted and aggregated.
Below we discuss how we have tried to assess two

the eastern islands appear to have, on average, larger domestic potential issues, specifically: 1) aggregating struc-

structures and slightly less inequality. tures into compounds, and 2) data quality of previ-

Western Central Eastern ous studies (i.e. do they represent a complete

— — picture of a reasonably intact settlement). The latter
Gini coefficient 0.586 0.592 0.530 . . .

: . we examined using clustering as a proxy for repre-

Av. size (m’) 36 31 48 sentativeness of settlement patterns. The goal of

Structures (n) 702 773 530 this part of the study is to determine, to the degree

that it is possible, how much these may be influen-
cing how we interpret the results described above.

two with larger house sizes (but not lower inequality).
We explored other factors—density, distance to
royal centre—which we report in the Supplemental
Information. But it is the results illustrated in
Figure 4 that we found potentially illuminating and
discuss below.

Aggregation of features by study area or by compounds
Due to uneven preservation, and high density of
compounds in some areas, as well as other factors,
it is impossible to assign domestic features unam-
biguously to a compound except in rare circum-
stances. One such circumstance is Manuka (Study
Area 1), a geologically young landscape with very lit-
Statistical tests to address data quality tle soil development. Archaeological visibility is
extraordinarily high and the area lacks the small tem-
We are aware of underdetermined factors that are  porary shelters that are common among farms. We
potential sources of error in this database, such as calculated a Gini coefficient based on features

378
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aggregated by study area (i.e. 23 structures), our pre-
ferred method, and by compound (ie. the same 23
structures collapsed into 5 compounds). Our preferred
method resulted in a Gini coefficient of 0.467 (Boot =
0.441, SE=0.059, Lower =0.321, Upper =0.548) and
aggregation by compound resulted in a Gini coeffi-
cient of 0.442 (Boot=0.380, SE =0.118, Lower = 0.150,
Upper = 0.596). The wide margin of error is due to
the small number of compounds.

The results of this test confirm that our tech-
nique of aggregating structures by study area will
return a Gini coefficient that mirrors what we
would find if we measured individual compounds.

Spatial clustering and representativeness

We used Ripley’s K-function to test study areas for
clustering since this function can detect clustering,
or dispersion, at different spatial scales. Most case-
study areas where this test could be applied (10 out
of 16 cases) show statistically significant clustering.
Specifically, nearly all show statistically significant
clustering from 0 to 550-metre bands, at which
point they cross over to random (see Supplemental
Information). We recalculated statistics using only
the 10 case studies that appear to have the best
representation of the settlement pattern. The result
was a mean Gini coefficient of 0.507 (SE=0.016,
Bootstrapped Upper = 0.538, Lower = 0.475), close to
the overall Gini coefficient.

The results of this test confirm that our database
returns a Gini coefficient that is sufficiently like a
sub-sample of only those surveys that are most repre-
sentative of the overall settlement pattern.

Other factors potentially impacting data quality

There are other factors impacting the quality of our
dataset that centre on concerns about including
buildings used for different lengths of time and in
different periods. Archaeologists in the Hawaiian
Islands at times classify structures as ‘temporary” or
‘permanent” when, ‘[r]ealistically, it is usually impos-
sible to determine—without undertaking excavation
—whether a particular structure was used only inter-
mittently or as a permanent residence’ (Kirch &
McCoy 2023, 315). On a much longer timescale,
there is the question of contemporaneity and the
re-use of stone foundations (Dye 2010). As of
today, there are no criteria that would justify categor-
ical exclusion from the database, and so we included
all structures identified as habitation in the original
study. We highlight this here because controlling
for these variables is something that may be achiev-
able in the future.
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Figure 4. Geographic variation in wealth inequality and
average structure size. We find that in terms of the sizes of
structures and inequality, the western islands (Kaua'i,
O’ahu: blue) and central islands (Moloka'i, Lana’i,
Kaho'olawe: purple) are more like each other than those on
the eastern islands (Maui, Hawai’i: red).

Discussion

This look at wealth inequality through domestic
architecture allows us to make two claims: 1)
inequality was expressed in domestic architecture
in the Hawaiian Islands in a fashion that is like
other hierarchical societies, specifically like autocratic
archaic states, and 2) there is geographic variability
in inequality that may be linked to different types
of farming. Here we discuss the possible explana-
tions for these findings as well as counter-evidence,
and counter-claims, for each.

To scholars who accept the re-classification of
Hawai‘i as an archaic state, our findings are unsur-
prising, and a confirmation that we need to think
about the development of society here along the
same lines as what occurred in the Maya area,
Egypt and elsewhere. In contrast, Bayman et al.
(2021, 47) have argued that this kind of thinking is
wrongheaded and ‘based on interpretations of indi-
genous oral traditions and contact-period historical
accounts but lacks archaeological warrant’. Without
relitigating this debate (see replies to Bayman et al.
2021), one of the central tenants of Bayman et al.’s
argument is that there is no material evidence there
were state-like societies in the Hawaiian Islands,
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meaning either there were no states, or it was a case
of ‘states without archaeological correlates’. Here
again, we want to stress that the Gini coefficient is
a poor classificatory tool. Its value lies in the fact
that it is a metric that does not rely on pre-ordained
categories and, ideally, can reveal unknown patterns
in the creation and distribution of wealth. Having
said that, our findings can be read as a counter to
the claim that there is no material evidence that
there were states, or if there were no states, these
results at least beg for explanation.

Separate from the question of if our results are
consistent, or inconsistent, with the larger picture of
Hawaiian society, it is possible that we have in
some way misrepresented how domestic wealth
was displayed through domestic architecture. After
all, the stone foundations of these buildings—the
parts that are accessible for us to observe today—
were probably not the ‘costly’ parts of creating
and/or maintaining them. Superstructures would
require wood, bamboo, rope and thatching that
would need to be regularly replaced (see Apple
1971). Also, we cannot say which structures were
used concurrently or how they may have been
remodelled over time. To our knowledge, there is
only one study that has tested to see if structures
that today are found within the same cluster were
occupied at the same time (Weisler ef al. 2006). That
study reports that two structures had high-precision
uranium series dates on artefacts made in the same
year. In our view, these are all good lines of future
research, which may confirm or contradict our find-
ings, but not reasons to discard our findings outright.

We claim that geographic variability in inequal-
ity may be linked to different types of farming, spe-
cifically the finding that, on the whole, we see
slightly less inequality and larger average structure
sizes on the islands of Maui and Hawai‘i. To be
clear, as we illustrate in Figure 4, there is a great
deal of overlap between what we see on Maui and
Hawai‘i versus the rest of the archipelago. Indeed,
in practice, it may have been beyond the capacity
for people to detect the extremely slight differences
in inequality. What would have been much more
legible is the larger average size of structures, of
the order of twice as large as anywhere else.

One possible explanation leverages the notions
of the moral economy and the political economy.
Political economies produce and reinforce social dif-
ference within a group (rank, status, etc.) formalized
through a series of rights and obligations. Moral econ-
omies are based on a series of persistent mutual obli-
gations and produce the opposite of a political
economy. Gonzalez-Ruibal (2012, 251) put it this way:
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Where moral economies are enforced, self-interested cal-
culations of gain or efficiency are absent, secondary or
camouflaged. They stress egalitarian and collective
values, which are usually channeled through myth and
rituals, and preclude individual gain at the expense of
others. Strategies at work in moral economies include
communal landholdings, mutual aid and reciprocity,
risk-sharing and social welfare institutions.

Thus, all things being equal, in contexts where the
political economy was strongly enforced we would
expect to see clear signs of inequality materializing
social difference. In domains where the moral econ-
omy has stronger influence, differences would be
less emphasized or absent.

The moral and political economies, in principle,
should influence how wealth is made visible.
Research on contemporary people shows an inherent
strong preference for equality (Nishi et al. 2015) and a
clear negative impact of visible signs of inequality for
cooperation (Pansini et al. 2020; Zhang et al. 2020).
Therefore, while some display of wealth inequality
is useful for the political economy inasmuch as it
underlines social difference, it is potentially dam-
aging to group cohesion. The reason we stress ‘vis-
ible” wealth here is because much of the thinking
around wealth is based on objects, commodities, ser-
vices and capital, many of which have the potential
to be hidden (i.e. made not visible), or advertised
(i.e. made visible). But domestic architecture is one
form of wealth that is visible and legible across
groups. Thus, people’s choices around house size
materialize an important decision about how to dis-
play wealth, and over the long term, those decisions
are cemented into the archaeological record.

We hypothesize that the greater agricultural
labour demands necessary to produce surplus for
rainfed agriculture had the downstream effect of
more experimentation in how wealth was made vis-
ible. We see the results of these experiments in slightly
more equality in communities or larger house sizes.
We suggest that, for some locations, a conscious, or
unconscious, effort to promote cooperation (i.e. the
moral economy) resulted in slightly less inequality.
In other locations, there is much larger average struc-
ture size, but the typical amount of inequality. These
may reflect a conscious, or unconscious, effort to pro-
mote cooperation through allowing much larger
houses across the economic spectrum. These are, of
course, small sample sizes, and it will take further test-
ing to determine if this pattern holds and if so, if our
hypothesis or another explanation is the best fit.

Our interpretation of the evidence puts the
emphasis on the outcome of house building rather
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the process. While others have used architecture to
estimate labour investment (Kolb 1991), we make
no claims here regarding the amount or type of
labour invested in domestic architecture. As one of
the few ethnohistorical accounts we have of house
building notes, the same sized structure might be
constructed over a long period by single family, or
made in a few days by ‘upwards of a hundred men
at a time working on one house” when ordered by
a chief (Ellis 1825, 317).

We see two counter-claims that would negate
some, or all, of our interpretations regarding the
moral and political economies. There is reason to
believe that there were shifts in the distribution of
wealth in the post-European contact era, and a
move away from multi-structure house compounds
to single-structure houses. Therefore, some, or all,
of what we see geographically may be due to our
failure to exclude, or account for, architecture from
the historic era. We also concede that the natural
availability of different raw material may have
impacted house sizes, and that we have lumped
together structures that each have a particular life
history of construction, maintenance, abandonment
and re-use. In addition, the patterns we see may be
due not to an underlying environmental factor but
some underdetermined historically particularity of
life in the kingdoms centred on Maui and Hawai'i.
Here again, a larger sample size would help clarify
things, but it is inherently difficult to parse political
geography and natural resources in this case. As
with any initial attempt to apply a metric, we expect
future studies will help resolve these and other out-
standing issues.

Conclusion

We present the first look at wealth inequality
through domestic architecture found across the
Hawaiian Islands. The data show inequality was
expressed in a fashion that is like other hierarchical
societies. It is especially similar to autocratic archaic
states, like those found in the Maya area, or in
Egypt (Kohler et al. 2017). For those who accept
that Hawaiian society is best thought of in the cat-
egory of ‘archaic state’, (Kirch 2010; Hommon 2013)
our results are consistent with that notion. For
those who reject that premise (Bayman et al. 2021),
our results represent new evidence that begs for
explanation. In addition, we found geographic vari-
ability in inequality that may be linked to different
types of farming. Interestingly, in some communities
on islands reliant on labour-intensive dryland
(non-irrigated) farming, we find communities with
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distinctively less inequality than elsewhere, or larger
house sizes. More work is necessary to test the
hypothesis presented here that this reflects divergent
trajectories in the political-moral economies to
encourage cooperation that is necessary for produ-
cing an agricultural surplus in environments where
opportunities for intensive irrigated farming were
limited or non-existent.
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