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Abstract
Far from being passive and/or static victims of climate change, indigenous peoples are hybridizing knowledge systems, and 
challenging and negotiating new environmental and social realities to develop their own adaptation options within their 
own registers of what is place and culture appropriate. Our paper seeks to demonstrate how we, as guests on Māori land, 
were able to develop a partnership with a Māori community facing difficult adaptation decisions regarding climate change 
hazards through the pragmatic navigation of multi-disciplinary research and practice. In particular, we co-developed and 
tested the potential of a serious game (Marae-opoly) approach as a platform which assembles cross-cultural climate change 
knowledge to learn, safely experiment and inform adaptation decisions. Marae-opoly was developed bespoke to its intended 
context—to support the creation of mutually agreeable dynamic adaptive policy pathways (DAPP) for localized flood adapta-
tion. Game material was generated by drawing together detailed local knowledge (i.e. hydrology, climate data, mātauranga 
hapū) and situated adaptation options and accurate contextual data to create a credible gaming experience for the hapū of 
Tangoio Marae. We argue that the in-situ co-development process used to co-create Marae-opoly was fundamental in its 
success in achieving outcomes for the hapū. It also provided important lessons for the research team regarding how to enter 
as respectful guests and work together effectively to provide a resource to support our partners’ adaptation decisions. The 
paper discusses the steps taken to establish research partnerships and develop the serious game and its subsequent playing, 
albeit we do not evaluate our indigenous research partners’ adaptation decisions. Our contribution with this paper is in shar-
ing an approach which cultivated the ground to enter as respectful guests and work together effectively to provide a resource 
for our partners’ adaptation decisions.

Keywords Serious games · Indigenous climate change adaptation · Engaging with indigenous peoples · Guests · Dynamic 
Adaptive Policy Pathways (DAPP) · Flood adaptation

Introduction

Impacts of climate change will be disproportionately expe-
rienced by Māori across Aotearoa-New Zealand due to the 
pervasive impacts of a changing climate on their assets, 
interests, kawa (protocols) and tikanga (correct procedures, 
lore, practises) and expressions of mana (authority, dignity, 
control, governance, power) and kaitiakitanga (intergenera-
tional sustainability) (Ministry for the Environment 2020). 
The situation of Māori is shared with many indigenous 
peoples around the world due to various consequences of 
colonial processes (Ford et al. 2012; Leonard et al. 2013). 
Measures to adapt to climate change are likely to raise 
social and cultural issues for Māori (Parsons et al. 2019). 
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The challenge is coupled with asymmetries between cli-
mate change research and its distributional reach as well as 
the articulation of western climate change knowledge with 
indigenous knowledges (UN 2009; Ford et al. 2012; Klenk 
et al. 2017). It is imperative these issues be understood, 
acknowledged, and negotiated so that responses to the poten-
tial impacts of climate change on critical services for Māori 
communities such as cultural assets (e.g., Marae buildings 
and structures) and critical infrastructure, water management 
and public health, are aligned with the values of the people 
they are intended to help and avoid reproducing existing 
inequalities (King et al. 2013; Klenk et al. 2017; Ford et al. 
2020). As such, there is an urgent need for processes and 
practices that respond to the adaptation challenge ahead yet 
remain cognizant of the need to navigate adaptation through 
a Māori centric lens. The objective is to empower Māori 
iwi/hapū (kinship groupings including hapū or whānau, and 
whanau, respectively) decision-makers to register climate 
change knowledge within their own metrics to support their 
decision-making processes in accordance with their own 
values, practices, and aspirations. With this paper, we aim 
to support the bringing into being of postcolonial worlds 
(Ministry for the Environment 2018).

Our paper explores the potential of a serious games 
approach as a platform which assembles cross-cultural 
climate change knowledge to learn, safely experiment and 
inform adaptation decisions. The paper discusses the steps 
taken to establish research partnerships and co-develop the 
serious game and its subsequent playing; albeit we do not 
evaluate our indigenous research partners’ adaptation deci-
sions. Further, the data that informed the game development 
is not presented (the reader is directed to Colliar and Black-
ett 2018 for that detail) we focus on the process rather than 
the content. Our contribution with this paper is in sharing an 
approach which cultivated the ground to enter as respectful 
guests to collaborate effectively and co-develop a resource 
for our partners’ adaptation decisions.

We argue that in-situ co-development of serious games 
with indigenous groups, fosters the opportunity to empower 
the weaving of indigenous and non-indigenous practices 
and knowledges to develop situated understandings and 
responses to climate change hazards. We evidence this argu-
ment by addressing three research questions: Does the co-
development process create a realistic game that reflects the 
hapū’s reality? Did the serious game (Marae-opoly) create 
a safe learning and experimental space for the hapū that is 
attentive to both culture and place? Was the game a useful 
and appropriate way to explore knowledges, perspectives, 
and alternatives in a way that is empowering? Our objec-
tive with answering these questions is to share a story that 
can inform, what we consider, useful practices for foster-
ing respectful and productive partnerships with indigenous 

peoples which support efforts of adapting to climate change 
in place.

Our specific aim is to register specific material that con-
siders climate change adaptation issues for Māori. In the first 
section, we discuss the theoretical and political underpin-
nings of developing a serious game for a Māori community. 
We then explain our research methodology, in detail. In the 
third section, we present our results. Fourth, we examine 
our findings and reflect on their value to inform the devel-
opment of serious games with a Māori community and sup-
porting place-based learning and adaptation planning (on the 
marae). We conclude with an overall proposition for devel-
oping indigenous serious games and provide insights into 
the creation of research partnerships to enact co-production 
of knowledge with indigenous peoples.

Theoretical background: a serious games 
approach to indigenous climate change 
adaptation

It is well documented that the resolution of “wicked” 
real-world problems requires the application of diverse 
knowledges through trans-disciplinary tools, processes, 
and practices (de Coninck et al. 2018). Our paper seeks to 
demonstrate how we worked in partnership with a Māori 
community facing difficult adaptation decisions regard-
ing climate change hazards through pragmatic navigation 
of multi-disciplinary research and practice. In doing so, 
we draw on ideas of knowledge and practice from climate 
change adaptation, principally Dynamic Adaptive Policy 
Pathways (DAPP) (Haasnoot et al. 2013; Lawrence et al. 
2019) planning, serious games, and engaging with indig-
enous peoples.

Climate change adaptation

Adaptation to climate change is the process of adjustment 
to the actual or expected effects of a changing climate on 
human systems (IPCC 2018). Adjustments may encompass 
activities that accommodate change, protect assets, retreat 
from the hazard or avoid existing and new risks (Rouse et al. 
2016), which can be undertaken often in combination and 
staged over time (Bell et al. 2017; Barnett et al. 2014; Law-
rence et al. 2019). Put simply, the purpose of adaptation is 
to moderate or avoid any risks, and to utilise any potential 
benefits from the changing climate to individuals, whānau, 
hapū, communities, and businesses while facilitating the 
retention of things (objects or practices) of value and impor-
tance into the future (Barnett et al. 2014; Rouse et al. 2016; 
Tschakert et al. 2017). Navigation of the various options 
over time against a backdrop of accelerating, compounding, 
and cascading climate change hazards and risk (Lawrence 
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et al. 2020) is where DAPP is a useful tool (Haasnoot et al. 
2013; Lawrence et al. 2019). Rather than try and predict 
the future, DAPP presents a way of considering a range of 
possible options that could be implemented over time as 
change occurs.

This means that adaptation choices are mapped out in 
advance (Fig. 1) and implemented when they are needed—
not too early and not too late (Lawrence et al 2019). Previ-
ous research has successfully combined a serious game and 
a DAPP design process to catalyse a change in mindset in 
decision-makers in a local government context (Lawrence 
and Haasnoot 2017). However, building a game to support a 
DAPP design process has not been applied in an indigenous 
context coupled with applying co-development principles.

Indigenous peoples worldwide share deep social, cul-
tural, and spiritual ties to their lands and are as such exposed 
to multiple and diverse challenges of a changing climate 
(UN 2009; Ford et al. 2012; de Coninck et al. 2018). Far 
from being passive and/or static victims of climate change, 
indigenous peoples are improvising, learning, hybridizing 
knowledge systems, and challenging and negotiating new 
environmental and social realities to develop their own adap-
tation options within their own registers of what is place and 
culture appropriate (UN 2009). There is an emergent litera-
ture on the field of climate change adaptation and hazard 
risk reduction amongst indigenous groups (Ford et al. 2012; 
Leonard et al. 2013; Hiwasaki et al. 2015; Lambert and Scott 
2019; Hill et al. 2020). Shared across nearly all accounts, 
these authors provide multiple examples of how positive 
and empowering transformational change from colonial 
legacies can root in; although, they strongly warn against 
the practices which reproduce inequalities and negatively 

influence adaptation decisions (see, Hiwasaki et al. 2015; 
Whyte 2018; Ford et al. 2020). While each indigenous expe-
rience is different, consensus can be drawn on the basis that 
climate change from an indigenous perspective is broader 
and more encompassing than typical non-indigenous reali-
ties and understandings. This a result of the combination of 
direct changes and the multiple cultural considerations and 
strong (and long) attachment to place (Makondo and Thomas 
2018), which constitutes indigenous ways of being and liv-
ing with the environment. These include considerations 
such as how a changing climate will affect interpersonal 
and environmental relationships, life experience, spiritual 
considerations, family, kinship, and oral history (see also, 
Leonard et al. 2013; Whyte 2018). As such, multiple authors 
argue that for climate change adaptation and hazard manage-
ment pathways to be effective, research practices must be 
adapted for indigenous communities and respect indigenous 
approaches and empower the expression and rights of self-
determination. Such practices may include (though are not 
limited to): coordinating alliances; culturally appropriate 
incentives; accurate, appropriate, and ethical data collec-
tion; acknowledgment of indigenous land-use practices; use 
of indigenous language, leadership, and institutions; and, 
respectful collaboration with indigenous knowledges (Lam-
bert and Scott 2019; see also, Parsons et al 2016; Hill et al. 
2020; Ford et al. 2020).

The following draws together key lessons from authors 
who attend to the concepts of co-production and partner-
ship with indigenous peoples. The approach is a commit-
ment to decolonise research processes (Barker and Picker-
ill 2020). Hill et al. (2020) suggest indigenous adaptation 
pathways are likely to be more effective (and ethical) when 

Fig. 1  A generic adaptation pathway ( Adapted from Haasnoot et al. 
(2013). Adaptation options are listed along the y axis and changing 
conditions are on the x axis. Each option has a lifetime at which point 
it is no longer effective given the changing conditions. The length of 
the line denotes the longevity of each option while the circles illus-
trate where one option can be successfully transitioned to another. 

Movement through the diagram between options can occur in a vari-
ety of ways which do not need to be predetermined but can respond 
to changing conditions. The “pathways” taken between the options as 
the climate changes may vary and will be a product of social, cultural, 
and economic factors
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non-indigenous and indigenous knowledge is co-produced, 
as it better articulates knowledge and constitutes more suit-
able adaptation options which are situated by and according 
to indigenous peoples values and their traditional lands (see 
also, Klenk et al. 2017; Zurba et al. 2019; Latulippe and 
Klenk 2020). They warn, however, that ignoring the com-
plex and contested histories of both place and relationships 
with indigenous peoples (see, Smith 1999) results in naïve 
adaptation plans which may increase vulnerability to haz-
ards, as well as re-establish prior colonial relationships. Hill 
et al. (2020) suggest that the co-development of knowledge 
and place-based adaptation pathways for indigenous peoples 
is underpinned by methods based upon deeply respectful 
partnerships and cultural governance; indigenous people 
have an ongoing connection to their traditional places to 
maintain their indigenous knowledge; and, the relationship 
between the indigenous people and the nation-state empow-
ers local decision-making and learning, which requires and 
creates consent, trust, accountability, reciprocity, and resur-
gence of indigenous culture, knowledge, and practices (see 
also, Parsons et al. 2016). Furthermore, as Lattulippe and 
Klenk (2020) warn, researchers working with indigenous 
peoples must be sensitive to avoid notions of knowledge 
integration within co-production processes as these pre-
sent consequences for protecting indigenous sovereignty 
of knowledge. They suggest, researchers should be open 
to giving themselves (and projects) up to leadership from 
indigenous peoples in research programmes. Parsons et al. 
(2016) suggest the researchers should attend to co-designing 
programmes with indigenous peoples which enable inclusive 
approaches of transformation which include (at the least) 
indigenous ontologies and epistemologies. Partnership with 
indigenous peoples in research, should be wary and take its 
direction from such groups.

When partnering with indigenous peoples it is critical to 
deeply consider the social and cultural context of partner-
ships, knowledge production, and decision-making processes 
(Latulippe and Klenk 2020; Gorddard et al. 2016; Grander-
son 2014). Each indigenous group has a unique context is 
unique as too are their aspirations and decisions in relation 
to adapting to climate change and environmental hazards and 
maintaining sovereignty over their knowledge and decisions. 
Essentialised and generalised notions of indigenous do not 
work. We have aimed to draw widely from the current efforts 
of researchers working in this area, with the intention of 
bringing lessons into our own context as well as providing 
a repository of literature within the text and reference list 
of our paper, which may support the endeavours of those 
researchers more appropriately placed.

Serious games

Serious games are an innovative participatory approach to 
stimulate and foster action as they integrate technical-phys-
ical and socio-political complexity for participants to learn 
and test alternative strategies to achieve desirable outcomes 
(Medema et al. 2016; den Hann and Voort 2018; Wesselow 
and Stoll-Kleemann 2018; Bathke et al. 2019). Game-based 
approaches have been used to facilitate knowledge and 
action in natural resource governance, and climate change 
adaptation (Flood et al. 2018). Further, games are credited 
with generating tangible results compared with traditional 
processes of scientific knowledge translation and stakeholder 
engagement (Flood et al. 2018; Wesselow and Stoll-Klee-
mann 2018; Edwards et al. 2019). Serious games are games 
with a purpose beyond entertainment, they are specifically 
designed to foster knowledge, collaboration, and action. As a 
collaborative tool, they enhance participatory social learning 
(Reckien and Eisenack 2013) and collective decision-making 
through players experimenting with different scenarios and 
options in a safe trial environment (Lawrence and Haasnoot 
2017). These games often consist of physical components 
(such as cards or boards) and may be linked with computer 
interfaces or solely a computer or other physical component. 
They are recognised as a valuable intervention for enhancing 
learning across diverse communities of stakeholders, and for 
resolving value-laden and contested decisions (Taillandier 
and Adam 2018; Mossoux et al. 2016; den Haan and van 
der Voort 2018).

Although there are still relatively few games designed 
for climate change adaptation planning (Flood et al. 2018) 
previous researchers have established that games are a val-
uable tool for advancing knowledge and action regarding 
adaptative planning (Lawrence and Haasnoot 2017; Davies 
et al. 2021). A key attribute of climate adaptation games 
is that players simultaneously learn about the complexity 
of climate change and develop skills for navigating climate 
change adaptation (Lawrence and Haasnoot 2017). In par-
ticular, players recognise and work with deep uncertainty, 
multiple adaptation options, contested values and discover 
path dependencies (Lawrence and Haasnoot 2017). Perhaps 
the most significant finding is that serious games can encour-
age the consideration of, potentially innovative, alternative 
ways forward (Lawrence and Haasnoot 2017), and challenge 
people’s existing beliefs about what strategies will work 
(Runmore et al. 2016). Experimentation with new strategies 
is encouraged because novel choices in the game don’t have 
real consequences so failure occurs in a safe space (Krotoski 
2010).
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From the above accounts of serious games, we hypoth-
esise that serious games in an indigenous context could be a 
useful mechanism to bring together diverse knowledge, and 
provide a safe, culturally sensitive space, for participants to 
play (test) and evaluate different adaptation strategies for 
the Tangoio marae.1 Furthermore, from our experience in 
co-developing Marae-opoly, it suggests serious games lend 
themselves to being integrated with Mātauranga Māori, and 
while this is not a Māori-specific game, it does present a 
promising means to engage with this kaupapa. The first step 
we took to create an appropriate serious game is to be atten-
tive to the context in which the game will be situated.

Māori knowledge, engagement and climate change 
adaptation

As researchers (predominantly pākehā—non-Māori- in our 
case) we are always tied to colonial histories and experiences 
of Māori and Māori places. There is a politics of engage-
ment, representation and place, in every research encounter 
with Māori (Smith 2014; Stokes 1987; Coombes et al. 2014). 
While there is an extensive repository of research on Māori 
groups, much of it has a tainted history in terms of appro-
priation of indigenous ideas, the remarginalisation of indig-
enous groups, and the failure to engage with and give back 
research to these groups (see, for example, Walker 1990; 
Smith 1999; Bargh 2007). Embracing Smith’s (2014) call to 
researchers—which may include pākehā—to establish and 
re-build respectful relationships with indigenous groups with 
special emphasis toward creating ethical spaces of engage-
ment, there is a growing set of examples in the literature, 
which document how researchers (Māori and pākehā) can 
be better guests in Māori worlds (see, for example, Thomas 
2015; Fisher et al. 2015; Makey and Awatere 2018).

For Aotearoa New Zealand, the projected effects of cli-
mate change will be felt nationwide. Māori are especially 
vulnerable to the impacts of climate change. The effects 
will adversely affect Māori interests and resources and their 
social and cultural landscapes (Ministry for the Environ-
ment 2020; Reisinger et al. 2014). While the majority of 
Māori live in urban environments, they also occupy remote 
and rural areas where the economy and social and cultural 
systems are strongly tied to natural environmental systems 
(e.g. traditional resource use, tourism, fisheries, agriculture), 
and where vital infrastructure and services are vulnerable 

to extreme weather events (e.g. flooding, landslides, water 
services). The capacity of Māori to plan and respond to 
threats of climate change to their assets (i.e. buildings, farms, 
forests, native forest, coastal resources, businesses) varies 
greatly, often shaped by the relationality of Treaty of Wait-
angi2 redress (or not), and is likely to be limited by access 
to funds, information and human capital, especially where 
there are large populations of Māori and increased risks of 
extreme weather (i.e. Tangoio marae). This means that marae 
and other Māori-owned assets will be affected, especially 
if they are situated near the coast or on flood plains (e.g., 
King et al. 2011, 2012, 2013). Simply waiting and react-
ing to an event or problems as they arise puts cultural assets 
and land at risk and jeopardises what is possible for future 
generations. As signalled by Māori authors, adaptation to 
these new climatic conditions will require additional financial 
resources, institutional change (i.e. decolonising institutions), 
and technological capacity that many Māori communities and 
businesses do not currently possess (Tunks 1997; King et al. 
2011; Henwood et al. 2019; Parsons et al. 2019; Ministry for 
the Environment 2020; Reisinger et al. 2014).

There is an emergent field of Māori climate change and 
natural hazards science which has become increasingly sig-
nificant in registering Māori knowledge and laying a basis 
from which to become sensitised to Māori practices, notions 
of vulnerability and perspectives of adaptation (e.g. Selby 
et al. 2010; Kanawa 2010; King et al. 2011; Bargh et al. 
2014; Lambert 2015; Parsons et al. 2016; Smith et al. 2017; 
Parsons et al. 2019; Henwood et al. 2019). Beyond the lit-
erature published in journals, there is a significant conver-
sation about how Māori could experience and might adapt 
to climate change ranging from the local level of whānau 
(extended family), hapū (kinship group, or sub-tribe) and 
iwi (tribal group) to national Māori organisations (e.g. 
Iwi Chairs Forum Climate Change Leaders Group, Te Ara 
Whatu, Federation of Māori Authorities, Te Wai Māori). 
Much of this knowledge is held in culturally appropriate 
spaces as well as in public documents, Māori postgradu-
ate thesis and dissertations, and science reports. A common 
point expressed by Māori authors is the call for research-
ers to become progressive and responsive to Māori groups, 
their places, their knowledge, and their diversity of interests 
(e.g. people, places, cultural practices, species). As Parsons 
et al. (2019) suggest, the inclusion of indigenous knowledge 
and subsequent empowerment of indigenous decisions, may 

1 A marae is a sacred communal space that serves religious and 
social purposes in Māori society. Technically the marae ātea is the 
space immediately in front of the wharenui (meeting house) but the 
term is often used to include the complex of buildings around a cen-
tral courtyard.

2 The Treaty of Waitangi is the founding document of Aotearoa-New 
Zealand, it was signed in 1840 by the British Crown and 540 Māori 
chiefs. Historical breaches of the Treaty are dealt with via a complex 
settlement (redress) process managed by the Waitangi Tribunal (est 
1975). As settlement typically provides resources to the claimant to 
redress historical breaches, where an iwi/hapu is in the settlement 
process affects the resources they can access to achieve collective 
goals.
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support in breaking and/or positively disrupting dependency 
on non-Māori institutions, to better formalising Māori gov-
ernance, values and knowledge associated with adapting to 
environmental hazards. Recent research priorities include: 
identifying culturally appropriate strategies/approaches that 
can Māori institutions can utilise to adapt and respond to 
climate change and natural hazards, and establishing the key 
short to medium term priorities for Māori communities to 
respond to climate change and the pathways for implementa-
tion of strategies/approaches responsive to best mitigating 
climate change impacts (see, Awatere and Pirker 2018).

We take serious note of the diverse considerations pre-
sented above in an effort to establish a respective partnership 
in working for and with Māori groups. The emergent Māori 
scholarship and grounded efforts of Māori serve inspiration 
to endeavor to contribute to this project of empowering and 
resourcing Māori climate change adaptation (on their terms).

Summary

We draw from the above to sensitise ourselves toward co-
developing a serious game for indigenous climate adapta-
tion. As the following sections show, we take up the invita-
tion from a Māori group to be respectful and supportive 
guests, in which we follow their lead in framing what our 
contribution will be, to then co-develop resources for their 
adaptation journey.

Context and methodology

Located on the Te Ngarue Stream, Tangoio Marae is one 
of the worst flood zones in the Hawke’s Bay, Aotearoa 
New Zealand. In short, regular floods are the norm for this 
steep catchment (HBRC 2005). Despite these flood events, 
the hapū lived in Tangoio area and built the first wharenui 
(meeting house) in the current marae location in the 1920’s 
and a wharekai (kitchen and dining area) in 1955. However, 
as a result of a spate of devastating floods in the late 1950’s 
and 1960’s many whānau were forced to move away as their 
homes were damaged. The marae complex (wharekai, and 
wharenui) was repaired and is still used. Looking forward, 
the hapū (Marangatūhetaua/Ngati Tū, Ngāti Whakaari, Ngāi 
Tauira, Ngāti Kurumōkihi, Ngāi Te Ruruku, and Ngāi Tahu) 
and Maungaharuru-Tangitū Trust (MTT) aspire to build a 
proud, vibrant and modern marae for present and future gen-
erations. Fulfilling this aspiration requires careful and strate-
gic consideration of the potential impacts of climate changes 
on the catchment, what this might mean for the marae and 
hapū, and what adaptation options might be possible.

Marae-opoly was developed as component of Te Hur-
inga ki Te Rangi—He Rautaki Tāwariwari a collaboration 
between the people and hapū of Tangoio Marae, MTT and 

NIWA. The overarching aim of the project was to develop 
an indigenous climate change adaptation decision model 
that captured the key processes and stages involved for 
the benefit of Aotearoa-New Zealand communities facing 
uncertain and complex climate change impacts. Marae-
opoly was the platform used to integrate diverse informa-
tion into a digestible format to enable the hapū to experi-
ment with different strategies to achieve their desired 
adaptation outcomes. The following section describes 
both how the game was developed, run and used to cre-
ate an adaptation pathway for the local context. We are 
deliberately non-specific on the content and outcomes of 
the game as that knowledge belongs to the hapū of Tan-
goio Marae and MTT. Finally, we reflect on our position 
as largely pākehā researchers, trained in western meth-
ods of enquiry, and how the Marae-opoly approach had a 
performative effect on shaping a better understanding of 
working with an indigenous group.

Marae-opoly was developed bespoke to its intended 
context. Game material was gathered by drawing together 
detailed local knowledge (i.e. hydrology, climate data, 
mātauranga hapū) and situated adaptation options and 
accurate contextual data to create a realistic experience 
for the hapū of Tangoio Marae. A mixed methods approach 
was applied in a staged process to gather and aggregate 
information into the components of Marae-opoly (Fig. 2).

Articulating a shared vision and collective 
aspirations

The process commenced in early 2016 and included three 
initial activities; reviewing existing documentation and 
strategic MTT plans to confirm their continued relevance; 
interactive group discussions (hui) at the marae; two 
online surveys. Each of the activities provided informa-
tion on three key subject areas:

(1) Aspirations—dreams or hopes for the marae.
(2) Activities—behaviors and things the people wanted to 

do at the marae to achieve their aspirations.
(3) Built-form—spaces, structures, physical things and 

design features that support activities and aspirations.

Throughout the research, each Hui was organized and 
hosted by MTT as research partners and importantly all 
the Tangoio Marae community were invited to attend. 
Events were scheduled months in advance on a Saturday 
from 10 am to 4 pm to best facilitate the participation of 
all hapū members. For those members no able to attend 
in person, a follow-up online survey was constructed and 
made available for 17 weeks, which contained questions to 
enable participation in the development of a marae vision 
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component and second a marae facility component. All the 
information gathered through hui and online survey were 
combined to establish the top priorities and aspirations 
for the Tangoio Marae community. Hui were co-designed 
and facilitated by predominantly Māori researchers follow-
ing the appropriate tikanga (cultural practices relevant to 
place) of Tangoio Marae.

Understand past present and future risks

For Māori, the past is a basis to view the future, as 
expressed in the whakataukī—“Kia whakatōmuri te haere 
whakamua” (My past is my present is my future, I walk 
backwards into the future with my eyes fixed on my past). 
As such, the development stage of Marae-opoly required 

considerable attention to cultivating a shared understand-
ing of the past and current situation to ascertain an agreed 
foundation from which to consider and analyse possible 
marae futures and identify and develop appropriate adapta-
tion options and pathways. To reflect this perspective, this 
step begins with understanding the past, considering the 
present and then looking forward.

Collection and collation of stories (mātauranga hapū) and 
experience of historical flooding in the valley were needed 
to help those who have never experienced such an event 
to begin to grasp the potential impacts and implications. 
To this end, kaumatua (hapū elders) and others with a long 
history of life in the area and some experience of flooding 
were approached to participate in semi-structured interviews 
(after Kitchin and Tate 2000; Flick 2009). MTT identified 

Fig. 2  Serious game development process followed for Marae-opoly from inception to application
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and recruited the participants and were involved in the 
design of the questions and the interviews. The interviews 
explored what floods the interviewees had experienced, what 
happened, what it was like to be in a flood, how it affected 
them and their surroundings, what the damage was and how 
the clean-up proceeded. With the verbal permission of the 
participants (n = 10), the interviews were videoed and tran-
scribed. All interviews were transcribed, checked with the 
participants and returned to each participant as a printed 
document and voice recording to retain hapū knowledge for 
future generations. Where possible physical information on 
water depth (e.g., relative to door frames) and extent and 
duration of the flood water was obtained from participants 
to calibrate the hydrological-hydrodynamic models.

The present hazard and risk was constructed through 
hydrological hydrodynamic modelling of a historical 
extreme weather event, Cyclone Bola in 1987 (Bind et al. 
2018). This event was chosen given the high likelihood of 
a similar event occurring again. The modelled peak water 
depths were calibrated using photographs in the Tangoio 
Valley during and after Cyclone Bola and compared with 
oral observations from whānau present at the marae either 
during Cyclone Bola or soon after the flood waters receded. 
Future flood hazard and risk were then explored using a cou-
pled hydrologic-hydrodynamic model to provide a couple of 
points from which to start a conversation around the poten-
tial impacts of climate change on Tangoio Marae and sur-
rounding areas. To this end, we used the model to assess the 
future hazard arising from climate change under two Rep-
resentative Concentration Pathways (RCPs), RCP 6.0 and 
RCP 8.5 [5th Assessment Report (AR5) in 2014]. This was 
inclusive of projected sea-level rise impacts across a range 
of timeframes (short, medium and long-term), and future 
river flooding coupled with increases in sea-level increases 
of (0.2 m, 0.5 m and 1.36 m) across different climate change 
scenarios (See Table 1 and Bind et al. 2018). Three scenarios 
were modelled in this project to investigate the potential 

impacts that climate change could have on the peak flood 
water level in the valley and around the marae.

Adaptation options

A hui and hikoi (walk) in late 2016, presented the collated 
flood experiences and modelling data to prompt a hapū led 
brain-storming session to identify both adaptation options as 
well as options to upgrade existing facilities or build new ones 
that achieve collective aspirations. Around 40 participants 
attended representing a broad cross-section of the hapū. Expert 
opinion broadened the list and calculated the capital and main-
tenance cost of each option and the limits of their effective-
ness in terms of flood mitigation. No option was removed so 
the hapū could recognize their contribution. Other factors 
that affect decision-making practices needed to be scoped for 
their inclusion into Marae-opoly including access to finan-
cial resources, costs of insurance, returns on other investment 
options and returns, land cost, and building costs.

Game design

Marae-opoly represents a simplified version of the real-
world challenges faced by the hapū while retaining the key 
elements of real-world decisions (e.g., tensions between the 
choices, the opportunities, and the trade-offs, the range of 
choices). Additionally, several key climate change adapta-
tion game concepts underpinned the design (after Lawrence 
and Haasnoot 2017), these included:

(1) Deep uncertainty associated with the timing and pace 
of climate change. We do not know when the impacts 
of climate change will be experienced, because we 
do not know what greenhouse gas mitigation will be 
achieved and what change is already “locked in”

(2) Adaptation options have engineering limits and do fail 
under certain conditions. For example, stop banks have 

Table 1  Climate change scenarios used to investigate potential peak flood water levels in the valley and around Tangoio Marae

a The Bola modelling simulation assumed that the existing stop-bank constructed around the marae site was not in place. Future model scenarios 
retain the existing stop-bank around the marae site
b The modelling assumes the main Te Ngarue Stream channel is blocked at the Tangoio Settlement Road bridge crossing. Stream channel block-
age was observed at the crossing during the Cyclone Bola event and following smaller flood events as a result of forestry slash, logs and debris 
conveyed by runoff, erosion, and flood waters from the catchment

Scenario Year Climate 
change sce-
nario

Assumed sea-
level rise (m)

Peak discharge 
(at marae)  (m3/s)

Elevation model Assumptions

Bola Present None None 146 No  stopbanka Bridge  blockedb

Bola + Climate Change Scenario 1 2040 RCP 6.0 0.2 154 With existing stopbank Bridge blocked
Bola + Climate Change Scenario 2 2090 RCP 6.0 0.5 164 With existing stopbank Bridge blocked
Bola + Climate Change Scenario 3 2120 RCP8.5 1.36 160 With existing stopbank Bridge blocked
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engineering design limits that dictate the level of flood 
protection that can be achieved.

(3) Some adaptation options create path-dependency, effec-
tively complicating a transition to other alternatives.

Before the hapū played the game, the game prototypes 
and key components (Plate 1) went through several iterations 
of testing and refinement first with the research team then 
second with MTT (Fig. 2).

Gameplay

A team of three facilitators introduced and played the game 
with hapū at a full day Hui in March 2017 organized by MTT 
and run at Tangoio Marae. Six small groups of between five 
and eight players, of mixed ages and gender were tasked 
with deciding how to adapt Tangoio Marae over 100 years of 

Plate 1  Co-designed game pieces (see, Colliar and Blackett 2018)

Fig. 3  Order of gameplay beginning with an introduction of how the game functions, followed by a decision-making phase and finished with the 
players experiencing the impacts and implications of their choices
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gameplay against a backdrop of increasing flood frequency 
and magnitude.

The game introduction (Fig. 3) involved an explanation of 
the nature of the flood hazard and risk, the funds realistically 
available to the hapū for adaptation ($4million), the out-
comes desired by the hapū (from the survey) and the range 
of options available. Players then collectively decided what 
actions (if any) to take, paid for the options (through a bank 
run by the facilitators). Once all choices were made, the 

“rainmaker” was activated to illustrate what flood events 
had occurred over a 10-year timeframe (the unit of game-
play). The rainmaker was a visual way to demonstrate differ-
ent flood severities and frequencies and how these changed 
under different scenarios (possible futures) over time. There 
were six different rainmakers one of which was randomly 
selected at the beginning of the game. To approximate the 
uncertainty we will experience in reality, neither the players 
or the facilitators knew “which rainmaker been chosen” or 

Fig. 4  Summary of a 10 year 
period indicating the frequency 
and magnitude of flood events 
generated by the rain-maker. 
The players experience 8 
normal years with no substan-
tive floods, a minor flood and a 
serve flood
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what sorts of changes could be experienced throughout the 
game (Fig. 4). 

The choices made by each group determined what the 
impacts and implications round involved. Those who invested 
money received an income, those who brought insurance had 
repairs paid for, although all damage was mitigated by the 
adaptations in place. Once the facilitators had assisted with 
these often quite complex calculations, each group presented 
an evaluation of their decision against both the resulting flood 
damage and the hapū aspirations to other groups of players, 
which highlighted the choices ahead. This was a purposeful 
step to create a space of collective reflection on pitfalls and 
advantages of different alternative actions.

After the reflective discussions, the groups reentered the 
decisions phase. The decision and implications step was 
repeated for 10 cycles over 100 years. On completion, the 
small groups were asked to comment on the successes and 
failure of their strategy (Table 2), followed by a hapū discus-
sion on what they had learned from others.

The research team collected notes for analysis from 
the evaluation sessions and individual evaluation ranking 
11 statements on a 6 point Likert scale (strongly agree to 
strongly disagree) were distributed at the end of the game 
session. Keeping with the tikanga of Tangoio Marae, partici-
pants provided oral consent to participate in the evaluation. 
A basic thematic and numerical analysis were undertaken 
to establish if:

(1) the co-creation process created a realistic game that 
reflected the hapū’s reality.

(2) if the game created a safe learning and experimental 
space for the hapū that is responsive to both culture and 
place.

(3) Was the game a useful way to package up information 
in a way that is empowering.

Results

Rather than the outcomes of the game hui, and the adap-
tation pathways specific to Tangoio Marae we focus on 
answering our three previously stated research questions. 

The following section is built around the information 
gleaned from the post-game evaluation (Fig. 5), facilitator 
and MTT notes and observations.

Overall the post-game evaluation data suggest that Marae-
opoly was very successful with at least 90% of respondents 
(n = 28) reporting a three or less for each of the questions 
asked (Fig. 5). This clearly demonstrates the value of co-
developing a fit-for-purpose, place-based serious game to 
create a learning environment where key discussions occur 
and safe experimentation is possible with different options.

Does the co‑development process create a realistic 
game that reflects the hapū’s reality?

Greater than 90% of respondents in the post-game evalua-
tion survey reported seeing their thoughts and ideas reflected 
in the game and felt their ideas were valued. Further, both 
the MTT trust and the wider hapū rapidly engaged with 
the game, with no modifications, and used it to explore 
their desired strategies. Clearly, the co-development game-
building process incorporated the knowledge (mātauranga), 
thoughts, and ideas held within the hapū and wove this 
together into familiar and real narratives.

Did the serious game (Marae‑opoly) create a safe 
learning and experimental space for the hapū 
that is attentive to both culture and place?

The game created space for experimentation with options 
and combinations of options over time- beyond the binary 
of a “stay in place” or “leave” one-off static choice.

“We learnt a lot, we realize now that this is a complex 
project, and understanding the mahi (work) involved 
it is not as simple as go or stay and that is what we 
thought, easy done, so realised that there is a lot to 
think about” (Spokesperson Group 6)

Most importantly the simulation game was fun.

“I enjoyed the game, I think we leave here with more 
knowledge” (Spokesperson Group 2).

Was the game a useful and appropriate 
way to explore knowledges, perspectives 
and alternatives in a way that is empowering?

Not only was additional knowledge acquired regarding the 
relative successes of different strategies enacted over time, 
there was time for conversations within and between groups 
(across generations and gender) over desired outcomes and 
how to achieve these.

Table 2  Post-game reflection questions

Small group reflections questions
 What was your strategy and what worked well?
 What didn’t work so well and what would you do differently next 

time and why?
Hapū reflection questions
 Do you think some strategies worked better than other and why?
 Are there some actions that should be avoided where possible
 How have you found the game experience?
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“We had a lot of fun, a lot of kōrero doing it. We are 
leaving here with our eyes wide open. (Spokesperson 
Group 6)”
“Different generations can be heard on this kaupapa 
as well, it is them (rangatahi) who will be dealing with 
this, they are important to this process”. (Spokesper-
son Group 3)

Finally, but by no means least, after the game experience, 
all but one participant planned to remain engaged with the 
project and subsequent conversations and hui.

Overall, the results from the multiple threads of evaluation 
indicate the success of the methods in producing a game that 
clearly reflects the lived experience of the hapū and provided 
an enjoyable but challenging opportunity to experiment with 
possible futures. In short, the results confirm the validity and 
appropriate-ness of the methods. Furthermore, the permis-
sion and endorsement from MTT to share the experience of 

Marae-opoly in a paper within this special issue to an inter-
national audience, suggests the research experience was a 
success.

Discussion

Our argument proposes that serious games have the poten-
tial to navigate tensions and co-develop climate change 
adaptation resources that can be situated within indigenous 
communities. Throughout the description of the methods 
and results, there is considerable emphasis on relationship-
building and the translation of knowledge into a meaning-
ful marae-based resource. We do not propose an off-the-
shelf-game, rather we point to a process that has enabled 
an effective partnership with indigenous people and the 
co-development of a meaningful in-situ method to inform 
adaptation. The success of marae-opoly came from it being 

Fig. 5  Post-Game hui evaluation data (n = 28) showing the percentage of participants that agreed or disagree with the 11 evaluation statements
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led and codeveloped by MTT and hapū members, they initi-
ated the programme, framed the options in line with their 
priorities/aspirations, articulated other knowledge into their 
place, and played the game and deliberated adaptations in a 
culturally appropriate space (i.e. their marae). The follow-
ing paragraphs discuss the authors’ reflections on why the 
game design process produced a useful and usable game. 
We pay specific attention to the emergence of the research 
partnership, the evolution of research practices, process and 
methods, and how this enacted both place-based indigenous 
adaptation and principles for serious game development.

In 2015 the opportunity arose to fund climate change-
related research specific to iwi/Māori issues and concerns 
through the Deep South National Science Challenge, one of 
11 New Zealand National Science Challenge research plat-
forms. Leveraging the on-going relationship between the 
host research organisation and Tangoio hapū and MTT, a 
proposal to both address the flood risk challenge at Tangoio 
and advance adaptation research that could be applicable to 
other Iwi/hapū was co-developed. The project was framed 
according to MTT aspirations and framed upon self-deter-
mination in establishing appropriate adaptation options. As 
such, the research partnership was initiated by MTT, this 
meant traditional outsider ‘researcher/practitioner’ rela-
tionships became unsettled and MTT had agency over the 
project and researchers, its design and delivery were at the 
discretion of MTT. Throughout the description of results, 
there is considerable emphasis on relationship-building 
to co-produce knowledge relevant to game development. 
Once awarded, the project created a funded platform for the 
research team and MTT to actively engage in the process 
of co-producing knowledge. An emphasis on “funded” is a 
deliberate action because the payments to MTT supported 
their contribution and recognized the value of their involve-
ment as active research partners. Without financial contribu-
tions, Māori groups can often remain the subject of research 
rather than active partners or must participate at their own 
cost, which often reproduces barriers to drawing on science 
services to support their climate change knowledge.

From the inception of the project, the intention was that 
this research would be a collective endeavor focusing on 
creating a conscious interface between different knowledges. 
Although the research team initially proposed most of the 
methods, MTT led this situated research process, stretching 
across key moments: gathering of knowledge and exchanges 
with kaumātua, through to the framing and selection of 
information for game development. Marae-opoly was tai-
lored and pointed at matters of collective agreement amongst 
MTT and marae members.

It is evident from the methods that a considerable amount 
of time was taken to listen and understand the lived realities 
of the hapū and their aspirations for the future. To this end, 
we were able to weave the technical, social, cultural, and 

economic aspects into the game to create real and relatable 
storylines. A careful and sensitive data collection process 
attended to the narratives and mātauranga (knowledge) of 
the Tangoio hapū, which was fundamental to the success of 
the game. The game platform enabled the weaving of multi-
ple knowledges and the creation of an appropriate forum to 
learn the various complexities.

The importance of applying research practices and 
methods that attend to and are sensitive to place cannot 
be understated. Through working in partnership, in-situ, 
the team were able to assemble different knowledge, across 
different times frames (past present and future) to create a 
game that reflected the current lived experience of partici-
pants as a platform to explore possible futures and facili-
tate situated decision-making. This was provided for by 
the use of place-based, participatory methods, in particular 
interviews, hui, hikoi, to collaboratively define and refine 
the parameters of the game and adaptation options within 
the game. This was provided by the use of place-based, 
participatory methods, in particular, interviews, hui, and 
hikoi, to collaboratively define and refine the parameters 
of the game and adaptation options within the game. These 
methods connect the theoretical pieces of the ‘game space’ 
with the physical marae space. The identified adaptation 
options were kept throughout the design process to main-
tain hapū ownership of potential solutions.

In combination, the research partnerships, process, and 
methods provided the base ingredients for successful pro-
ject outcomes. Our practices enabled success in terms of 
supporting locally relevant adaptation while also demon-
strating what serious games offer to indigenous adaptation 
decision-making and collective adaption decision-making 
more generally.

Marae-opoly allowed MTT and Tangoio hapū members 
to progress their adaptation conversation based on a new 
shared game playing experience. This is directly attribut-
able to the enabling conditions for learning and consider-
ing options provided by Marae-opoly based on the novel 
place-based non-hierarchical combination of scientific, 
economic, and social factors woven together within the 
structure of the game (see also, Davies et al. 2021). These 
three evidence-based elements frame each of the climate 
change adaptation options for the context of Tangoio 
marae, thereby encouraging players to learn about and 
experiment with not just one, but all three components, in 
their decision making. Through this experience, previously 
unconsidered options were revealed.

While Marae-opoly game is specific to Tangoio Marae, 
the approach to its development provides more general 
principles and practices for working with indigenous peo-
ples in efforts to develop tools for adaptation and decision-
making (i.e. their initiative, their terms, their place—the 
researchers were guests to be guided by and support the 
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marae). Indeed, the same set of place-based practices and 
behaviours can support bespoke games for any group with 
local climate change adaptation ambitions. It should be 
noted that although Marae-opoly can be used with other 
groups the absence of place attachment is likely to affect 
the players’ actions and choices. This suggests that for 
a serious game to form the basis of localised adapta-
tion pathways (e.g. DAPP’s) they need to be (culturally) 
grounded in place. Although, this does not mean that out-
siders cannot learn from the Marae-opoly experience, it 
just means that the new knowledge for another player will 
be more general in nature (see also, Davies et al. 2021).

As predominantly pākehā researchers, our analysis and 
evaluation of a game-based approach to climate adaptation 
is at the surface level of mātauranga Māori and presented 
through the lens of our own research cultures. However, 
we sought to understand culturally appropriate spaces to 
work with Tangoio Marae in ways in which supported hāpu 
learning and self-determination of results. Through listening 
deeply, we were able to position our own knowledge to inter-
face with mātauranga Māori and empower Māori decision-
making/adaptation to climate change. We did not seek to 
integrate their mātauranga into our project, rather they drew 
our researcher’s knowledge into their space of understanding 
and decision-making. Being guests of MTT and Tangoio 
hapū and acting in the space of their land and marae fostered 
the repositioning of researchers as guests who were there to 
support Tangoio decision-making. As researchers, our typi-
cal fora of knowledge production and delivery were uplifted 
and articulated into cultural spaces and our acts were at the 
determination of our hosts.

Conclusion

In this paper, we described and analysed a serious games 
approach which was utilised by an indigenous group to sup-
port their decision-making on what they considered place-
appropriate adaptations. In telling the story of how marae-
opoly was developed and played it reveals the generative 
research components that led to notions of success for our 
partners.

Firstly, the research partnership was initiated by our part-
ners—they led the approach and articulated us (as research-
ers) into their project of understanding climate change and 
identifying appropriate adaptations to fit aspirations. The 
significance of this relationality between ‘researcher’ and 
‘output’ cannot be underestimated—as researchers we were 
enrolled by indigenous partners to achieve their defined ‘out-
put’. As a partnership, this helps redress the typical asym-
metries between ‘researcher’ and ‘researched’.

Subsequently, this shaped the second set of learnings 
on the research process. Our partners led the invitation for 

participation from the moments of knowledge gathering and 
playing Marae-opoly, furthermore, they set the parameters 
of what was appropriate (or not), this involved considerable 
time amongst researchers to listen and learn from partners, 
whereby our partners directed our actions and articulated 
knowledge for their context. From this perspective, our part-
ners self-determined the way in which Marae-opoly would 
be created and how it would be used. The balance of both 
partnership and process led to what we (at least) observed 
as a productive moment of articulating diverse knowledges 
and co-producing knowledge together to address adapta-
tion. Through the moments of relationship building and 
the process of co-development, different knowledges were 
brought together in a non-hierarchical manner—all knowl-
edge had an equal place in the constitution of understanding 
climate change and suitable adaptations for Tangoio Marae. 
Similarly, the value of ‘place’ in relation to where research 
moments occurred (i.e. hui between partners, knowledge 
gathering, gameplay and deliberation of options, on marae) 
reiterates the significance of working with an indigenous 
group on their grounds. Marae-opoly was developed to 
be place-specific and played in a specific place (Tangoio 
Marae) whereby our partners played in and according to 
their cultural institutions.

What other learnings can be applied elsewhere in an com-
mitment to empowering indigenous communities on their 
journeys of adapting to new climates? The findings above 
point to an approach in which plays of ‘expert’ become 
destabilised and reorientated toward being a resource for 
indigenous peoples. While the researchers were subject-
qualified, our partners framed the context and then drew 
on researchers for their individual knowledge, which could 
create a wider picture for our partners. This required sig-
nificant time in which researchers learnt by listening and 
reverted from ‘adopting/incorporating indigenous knowl-
edge’ to learning how an indigenous group was going to 
adopt researcher knowledge. Furthermore, the serious game 
acted as a platform in which all knowledge was integrated 
evenly. Thereby, traditional performances of ‘expert’, knowl-
edge production and delivery were transformed into a sense 
of sharing with and for indigenous groups rather than tradi-
tional transactional research practices.

Lastly, this points to the question of partnerships and 
co-producing knowledge with Indigenous peoples. The les-
son from this research encounter and process of developing 
Marae-opoly suggests recognising that equality in partner-
ships between indigenous groups and researchers, pales in 
relation to following the direction of Indigenous groups 
when it comes to bringing into being postcolonial worlds 
and supporting Indigenous self-determination. An equal 
partnership does not go far enough to reconciling past abuses 
and empowering indigenous groups to set the terms of rela-
tionships with others. Furthermore, in terms of co-producing 
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knowledge, indigenous groups may choose not to share all 
their knowledge as their interest may sit with bringing other 
knowledge to their knowledge. Non-indigenous research-
ers should welcome such an approach as it may facilitate a 
deeper engagement and help avoid reproducing power rela-
tionships. As indigenous scholars have argued these past 
few decades, these are not your worlds, though rather than 
disengage, the transferable learning across this emergent 
field of scholarship, is to be better guests, treat each indig-
enous adaptation partnership journey as unique, and follow 
the lead of the indigenous groups to serve their priorities.
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